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JOINERY,  the  art  of  uniting  wood  of  small  diznenaions,  for  the 
purpose  of  forming  those  fixed  details  of  house-  or  ship-building  which 
are  not  connected  with  the  solid  framework  of  the  structure :  and  it  is 
usually  understood  that  the  term  joinery  is  applied  to  this  particular 
branch  of  the  constructive  arts,  in  contradiBtinction  to  the  other 
branches,  earpaUry  and  upkoUUryf  the  former  of  which  deals  exclu- 
sively with  the  wooden  framework  of  buildings,  and  the  latter  with 
the  moveable  furniture.  The  articles  ordinarily  comprised  within  the 
province  of  the  joiner's  art  are  doors,  windows,  shutters,  floors,  stair- 
cases, cupboards,  counters,  shop-fronts,  &c. ;  and  the  respective  descrip- 
tions of  work  are  either  plain,  framed,  or  panelled.  In  order  to  ensure 
their  proper  execution,  it  is  necessary  that  the  joiner  should  be 
acquainted — 1,  with  the  nature  and  properties  of  wood ;  2,  with  the 
modes  of  putting  the  wood  together,  alike  with  reference  to  the 
economical  conversion  of  the  wood,  the  strength  of  the  aasembla|;e, 
and  the  resistance  to  atmospheric  changes ;  and  8,  the  general  prin- 
ciples of  taste,  in  so  far.  as  they  may  influence  the  character  of  the 
work. 

1.  The  woodt  most  commonly  used  for  joiners'  work  in  England  are 
the  various  kinds  of  fir  and  pine  imported  from  the  north  of  Europe 
and  from  America ;  oak,  either  native  or  foreign ;  mahogany,  rose- 
wood, cedar,  maple,  satin-wood,  though  perhaps  the  three  last-named 
hiaterials  may  be,  more  strictly  speaking,  regarded  as  furniture  woods. 
Locally,  poplar,  dhestnut,  walnut,  ash,  beech,  and  some  kinds  of  birch 
are  used;  but  the  practice  of  London  joiners  is  almost  exclusively 
confined  to  fir,  oak,  and  mahogany. 

The  fir-woods  used  for  joinery  are  technically  known  under  the 
names  of  bmdk,  or  of  numufaetmd  goodi,  ineluding  under  the  latter 
term pUsnkt,  usually  11  inches  wide  1^  8  inches  thick;  deah,  9  inches 
wide  b^  8  inches  thick ;  and  battent,  7  inches  wide  by  24  inches  thick ; 
but  it  18  to  be  observed  that  it  is  only  in  country  districts,  or  where 
very  coarse  work  is  admissible,  that  baulk  timber  is  converted  to  these 
uses.  The  planks,  deals,  and  battens  are,  again,  either  of  white  or 
yellow  deal,  from  Uie  Baltic  or  Norwegian  ports ;  or  they  arsL  of  white, 
yellow,  or  pitch  pine,  or  more  recently  of  the  Vanooixver's  Island  wood, 
all  of  whidi  are  obtained  from  America.  The  best  European  yellow 
deals  come  from  St.  Petersburg,  or  Qefle ;  the  beet  white  deals,  from 
Archangel  or  ChristiBnia ;  but  tiie  Stockholm,  or  the  Riga  and  Hemel 
deals,  of  either  description,  are  of  very  nearly  equal  quidity.  Yellow 
deal  is  more  fitted  for  doors  or  other  panelled  work  than  white  deals, 
because  it  is  less  subject  to  warp  or  shrink;  but  the  white  deals  are 
harder  than  the  yellow  ones,  and  therefore  are  more  used  for  flooring 
purposes.  Both  white  and  yellow  deals  require^  however,  to  be 
seasoned,  or  exposed  to  the  air  in  sheltered  poeitioiui,  for  at  least  from 
four  to  six  years,  before  being  employed  for  superior  descriptions  of 
joiner*s  work.  The  ordinary  American  pine  deals  are  of  a  vexy  inferior 
qualitv,  whether  as  to  grain  or  durabilif^,  and  their  use  has  been  almost 
entirely  abandoned  by  EngUsh  joiners  since  the  difierential  duties  upon 
foreign  timber  have  been  reduced ;  but  the  yellow  pine  is  stiH  largely 
used,  on  account  of  its  uniformly  soft  character,  the  straightness  and 
beauty  of  its  grain,  and  its  immunity  from  knots ;  and  for  ^ese  reasons 
it  is  employed  for  moulded  work,  and  for  pianoforte  making.  The  pitch- 
pine  is  a  very  beautiful  variety  of  the  flr  woods,  of  a  rather  deeper  and 
wanner  colour  than  the  yellow  pine,  and  of  much  grea^r  strength  and 
durability ;  unfortunately,  however,  it  is  very  costly,  and  is,  therefore, 
only  used  in  cases  where  particularly  sound  and  durable  work  is 
required,  as  for  ships'  decks,  floors,  staircases  in  good  houses,  &c. 
But  the  Vancouver's  Island  timber  seems  to  poBBess  qualities  of  duift- 
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bility,  resistance  to  atmospheric  changes,  and  colour,  which  place  it  in 
a  very  superior  categoxy  to  any  other  description  of  fir  wood,  for  those 
joiner's  purposes  at  least  wherein  it  may  not  be  absolutely  necessary  to 
work  the  wood  against  the  grain.  The  use  of  this  Vancouver's  Island 
timber  has  not,  however,  been  sufficiently  proved  by  experience  to 
warrant  its  application  on  a  vexy  laz^ge  scale. 

The  oak  used  in  England  is  eiUier  obtained  in  the  country  or  is 
imported  from  Germany,  or  America,  or  Italy ;  and  it  either  comes  to 
market  in  the  shape  of  baulk,  log,  or  plank  stuff,  whilst  in  France  short 
ends,  known  as  merratM,  are  much  used  for  flooring  purposes.  The 
baulk  oak  is  used  for  making  door-  and  window-cilk  for  the  best 
description  of  houses ;  and  as  those  articles  of  joinezy  are  exposed  to 
alternations  of  moisture  and  diyness,  it  would  be  desirable  to  use  for 
them  nothing  but  English  oak,  which  resists  those  destructive  actions 
better  than  either  the  German  or  Italian  oak,  and  infinitely  better  than 
the  American  oak.  For  the  more  ornamental  deecriptions  of  joiners' 
work  wainscot  logs  are  used,  after  having  been  sawn  into  plank  stuff 
and  properly  seasoned.  The  best  of  these  lf>gs  are  obtained  from  the 
woods  of  the  interior  of  Germany,  and  they  are  exported  from  lUfa 
under  the  name  of  Dutch  toaifueot.  This  material,  when  propeny 
seasoned,  is  not  liable  to  warp  or  to  shrink ;  it  blackens  witii  age, 
but  is  always  susceptible  of  receiving  either  a  varnish  or  a  polish ;  its 
texture  is  by  no  means  unfavourable  for  working  mouldings,  either 
with  or  against  the  grain;  it  is  very  durable,  strong,  and  hard,  but  by 
reason  of  the  latter  property  the  labour  upon  it  becomes  considerably 
greater  than  the  labour  upon  deal  or  pine.  Wainscot  has  one  great 
advantage  over  ordinary  deal  orpine — ^namely,  that  it  does  not  require 
to  be  painted ;  and  though  the  Vancouver's  Island  timber,  or  the  pitch- 
pine,  may  dispense  with  that  mode  of  decoration  or  protection,  their 
colours  Mid  fitwer  (as  workmen  call  the  variations  of  tmt  or  pattern  in 
the  different  parts  of  the  wood)  are  certainly  not  so  pleasing  as  those 
the.  wainscot  For  delicate  wocd-carving,  the  yellow  pine  is  unques- 
tionably superior  to  any  other  wood,  because  it  is  both  softer  and  more 
unifornMn  its  texture;  but  wainscot  is  very  well  fitted  for  such 
purposes,  and  the  elaborate  carving  of  the  medieval  pulpits,  stalls, 
confessionals,  &c.,  may  be  dted  as  affording  illustrations  of  the  success 
with  which  this  wood  may  be  applied  to  Ihe  higher  branches  of  the 
arts.  The  very  remarkable  pulpits  and  confessionals  of  Belgium  and 
of  Northern  Germany  maf  be  especially  referred  to  on  this  score. 

Tbe  best  mahogany  which  is  introduced  into  this  country  for  joiner's 
work  is  the  produce  of  the  southern  part  of  the  island  of  Hayti ;  the 
mahogany  from  the  northern  part  of  that  island  is  of  an  inferior 
quality,  and  approaches  very  nearly  the  character  of  the  worst  descrip- 
tions of  Honduras  wood.  The  logs  exported  from  Cuba  are  often  very 
beautiful,  indeed  almost  equal  to  the  best  Hayti  (or,  as  it  is  technically 
called,  the  Spanish  mahoganj) ;  but  it  Is  not  of  such  luge  dimensions 
as  the  Honduras  wood,  nor  is  it  so  uniform  in  the  beauty  of  its  flower 
as  the  Spanish.  The  best  Honduras  mahogany  is  veiy  well  adapted 
for  ordinary  works  and  for  ship-building ;  but  it  is  usually  of  a  straight 
grain,  without  anv  varieties  of  tint,  and  is  not  therefore  fitted  for  such 
works  as  hand-raus,  doors,  counter-tops,  &c,  where  variety  of  colour  is 
required.  The  commoner  descriptions  of  Honduras  wood  are  only  used 
for  carriage-builders'  purposes,  for  interiors  of  drawers,  or  even  for  ship- 
building; and  for  all  these  purposes  their  bw  price,  thdr  great  strength 
and  durability,  and  their  singular  freedom  from  any  tendency  to  warp 
or  crack,  make  them  very  desirable.  Mahogany  of  any  description  is 
worked  evenly,  but  with  difilculty,  and  on  those  aocoimts  the  labour 
upoa  it  18  expensive;  for  ()nuunental  carving  it  Is  admirably  adapted 
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but  M  it  turn  almost  bUbk  with  age,  the  origiiuJ  effeet  of  the  earring 
xDAy  be  lost  This  wood  is  susoeptible  of  both  oil  and  spirit  Tarnish 
or  polish. 

2.  The  modes  of  putting  work  together  must  of  course  depend  upon 
the  particular  object  it  may  be  desired  to  accomplish ;  and  perhaps  the 
most  convenient  mode  of  describing  them  would  be  to  take  illustra- 
tions from  some  of  the  more  generally  known  articles  of  joiner's  work. 

In  floors  it  is  usual^  especiBlly  in  countries  where  fir  or  any  of  its 
Tsrieties  Is  commonly  employed,  to  execute  them  with  boards  cut  as 
nesrlv  as  possible  to  an  even  thickness.  The  upper  sur&ce  of  the 
boards  is  tnen  planed,  the  edges  shot,  and  a  narrow  border  is  worked 
on  the  under  side,  exactly  parallel  with  the  upper  surface,  leaving  sn 
intermediate  space  to  be  adxed  off  when  the  boBkids  are  to  be  fixed.  In 
the  best  floors,  narrow  boards  only  should  be  used,  of  between  4|  and 
6|  inches,  in  finished  width ;  or  in  fact,  thev  thould  be  formed  out  of 
deals,  witii  a  cut  down  the  middle,  or  out  of  battens ;  tHe  Jcintt  should 
ba  ttrais^,  grooved  and  foaiker-Umgued  (or  with  a  groove  worked  in 
each  boud,  imd  filled  in  with  a  thin  slip  of  wood,  or  of  iron,  as  in 

sketch 


^^^§.)*  w"l  the  heading'JoinU  should  be  iplayed 

^^  W'^BmsBm  ;  sometimes,  instead  of  grooving  and  tongueing  the 

boards,  they  are  merely  edge^naiUd,  Where  the  boards  come  near 
hearths,  a  glued  and  mitred  border  should  be  introduced,  even  when 
the  floor  boards  are  not  intended  to  be  habitually  exposed.  In  the 
floors  of  bed-rooms,  or  of  apartments  wherein  carpets  or  mattmg  are 
likely  to  be  permanently  used,  the  boards  may,  without  inconvenience, 
be  9  inches  in  width  ;  and  in  warehouse  floors  they 
may  be  made  12  inches  wide.  Upon  the  continent, 
and  in  some  cases  in  our  own  coun^,  however,  where 
wainscot  floors  are  used,  the  narrow  boards  are  laid  in 
what  Ib  call  herring-hone  fashion,  as  in  sketch ;  but  in 
such  cases  the  floors  are  always  left  imcovered,  and 
they  are  waxed,  or  dull  polished.  The  thickness  of 
floor  bosrds  would  naturally  depend  on  the  wear  they 
are  likely  to  be  exposed  to,  and  upon  the  distance  apart  of  the^  points 
of  support ;  as  a  general  rule  it  varies  between  H  and  1  inch. 

In  staircases  of  wood,  the  usual  practice  is  to  frame  the  treads,  or 
the  horizontal  parts  of  the  steps,  and  the  risers,  or  the  Yotical  parts, 
into  isoO  and  outside  strings ;  the  former  of  which  is  a  stout  piece  of 
wood  nailed  against  the  walls  of  the  yfdt-hole  of  ^e  stairs,  and  the 
latter,  an  equally  stout  piece  of  wood  starting  from  a  curUsU  step  at  the 
bottom  of  the  stairs,  and  either  framing  into  a  solid  post,  or  newd,  in 
what  are  called  dog-legged  staireases,  or  carried  round  by  means  of 
curved  ramps  to  the  trimmer  of  the  upper  landing  in  geometrical  stair- 
cases. The  risers  are  usually  grooved  mto  the  under  side  of  the  treads, 
and  the  latter  project  so  as  to  form  a  nosing,  whilst  the 
joint  is  hidden  by  a  small  hollow,  nailed  to  the  underside 
of  the  tread;  small  blocks  are  glued  to  the  inside  of  the 
joint,  and,  if  the  width  of  the  staircase  be  considerable, 
the  frame-work  Ib  strengthened  by  means  of  brackets  let 
into  the  wall,  and  by  blocks.  In  some  staircases  the 
outside  string  is  cut,  and  the  nosings  are  returned  at  the 
ends  of  the  steps ;  in  others,  the  string  projects  above  the  ends  of  the 
steps.  The  ballusters  in  the  former  case  are  let  into  the  steps ;  in  the 
latter,'they  are  let  into  the  string-bosrd;  but  mider  all  circumstances 
the  ballusters  are  flxed  at  top  to  a  hand-rail,  usually  worked  out  of 
solid  mahogany,  the  various  parts  of  which  are  known  by  the  names  of 
straight,  ramp,  twist,  wreath,  curtail,  newd,  sgtUI,  &c. 

In  framed  work,  as  all  panelled,  or  indeed  all  compound  pieces  of 
joinery  are  called,  the  vuious  parts  are  assembled  m  either  one  or 
the  other  of  the  following  manners,  at  the  external  angles.    The 


large  surfaces  are  either  put  together  with  straight  jdnts,  which 
are  heged  at  the  back,  that  is,  bound  by  means  of  a  lonffitudinal 
tie ;  or  are  clamped,  that  is,  let  into  a  piece  nmning  in  tiie  same 
plane  with  the  vertical  boards,  but  in  a  horisontal  direction ;  or  are 
panelled,  that  is,  made  with  stout  styles  and  rails  filled  in  with  straight 
jointed  boards,  so  that  the  styles  and  roils  form  raised  frames  above 
the  surface  of  the  panel  face.  When  wall  linings  are  executed,  they 
are  frequently  mode  with  what  are  called  rebated  and  bead  fludi* 


joints 


for  the  purpose  of  disguising  the  shrinkage  of 


the  various  boards,  and  they  flnish  against  a  beaded  capping;  but  it  is 
in  the  putting  together  of  doors,  cupboard-fronts,  and  shutters,  that 
the  greatest  varieties  of  framing  are  admitted.  Thus  doors  are  either 
plain  clamped,  or  they  are  plain  clamped  and  ledged  doors,  when  they 
are  made  with  straight  joint  boards,  clamped  at  the  top  and  bottom, 
or  when  they  have  in  addition,  ledges  to  receive  the  hinges  or  to 
stiffen  the  work;  sometimes  damped  sad  ledged  doors  are  executed 
with  joints  beaded  on  one  or  both  tides.    Panelled  doors  have  four  or 


six  panels,  as  the  case  may  be,  and  they  are  either  made  with  the 
filling  in  parts  flush  with  one  ride  of  the  work,  or  sunk  below  the 
level  of  the  framing  on  both  sides ;  so  that  the  doors  are  said  to  be 
either  flush  one  or  both  sides,  or  panelled  one  or  both  sides.  Again,  the 
panels  may  be  either  head  Jlush,  or  head  huit  (the  former,  when  the 
beads  mitre  and  return  at  the  extremity  of  the  panels,  so  as  to  make  a 
regular  frame  round  it ;  and  the  latter  when  the  beads  butt  sgainst 
the  top  and  bottom  rails) ;  or  they  may  be  square  hoth  sides,  or  moulded 
one  siae  and  square,  or  moulded  hoth  sides,  according  to  the  mode  of 
omamenUng  the  panels.  Sometimes  also  the  panels  are  raised;  or 
they  may  even  project  beyond  the  face  of  the  framing,  and.  then 
become  ooleetion  poneUL  All  these  doors  are  fixed  either  in  solid 
frames,  or  upon  framed  grounds  snd  jamb  linings,  with  the  necessaiy 
arohittave  moiddings. 

Windows  are  either  made  with  fixed  sashes  in  solid  frames,  and  with 
two  or  more  panes  of  glass  carried  by  aash-bars.  If  the  windows  should 
be  made  to  open,  by  rising  or  falling  vertically,  they  are  called  single 
or  double  hung  sashes,  as  the  case  may  be ;  if  they  open  on  hinges, 
they  are  called  pivot  sashes,  when  they  simply  revolve  on  horisontal  or 
vertical  pivots ;  or  casement  sashes,  in  one  or  two  leaves,  when  they 
open  on  vertical  hinges  fixed  to  the  sides  of  the  frames.  The  frames 
themselves  are  either  soUd  for  pivot  or  casement  sashes,  or  they  are 
hoxed  frames,  for  single  or  double  hung  sashes ;  and  the  latter  are 
made  with  outside  beads,  parting  beads,  parting  slips,  axle  nulleys,  lines 
and  countor  weights  as  may  be  required.  Shutters  are  eitner  made  to 
slide  into  boxes  placed  in  tne  window  backs,  and  placed  under  the  level 
of  the  window-culs,  or  they  are  made  to  close  into  boxes,  either  splayed 
or  square,  from  the  framea ;  and  they  may  be  in  one  or  more  leaves 
as  may  be  required,  in  order  to  avoid  needlessly  projecting  into  the 
room.  Extonal  shutters  and  sunblinds  are,  in  fact,  modifications  of 
internal  shutters,  and  are  sufficientlv  well  known  to  allow  of  their 
being  passed  over  without  any  detailed  description.  With  regard  to 
cupboards,  counters,  shop  froniM,  dressers,  drawers,  and  the  other 
countless  details  of  house  finishing  which  enter  into  the  province  of  the 
joiner,  it  may  ^so  suffice  to  say,  that  the  principles  of  their  framing 
are  so  closely  allied  to  those  involved  in  this  execution  of  doors  and 
sashes,  wall  uningB,  ftc.,  above  described,  that  they  may  be  summarily 
disposed  of,  by  saying  that  the  general  conditions  sll  such  works 
should  fulfil,  snould  be  that  the  wood  of  which  they  are  made  should 
not  be  exposed  to  shrink,  and  that  the  various  parts  which  are  intoided 
to  move,  should  be  able  to  do  so  freely  and  essily.  The  various  works 
in  question  may  be  executed  in  solid  wood,  or  in  wood  veneered,  or 
covered  by  a  tmn  sheet  of  some  more  valuable  description  of  wood 
glued  to  the  exposed  face  of  the  commoner  one  serving  as  the  sub- 
structure ;  and  in  sudi  cases  as  the  execution  of  columns,  rounded 
comers,  circular  niches,  &c.,  narrow  pieces  of  wood  are  put  together 
with  glue,  and  blocked  or  k^ed  at  the  back. 

The  mouldings  most  commonly  used  in  joiner^s  work  are  as  followa : 


Of  these,  the  No.  1,  is  simply  a  rounded  end;  Ka  2,  is  known  as  a 
quirked  head;  Ko.  S,  as  a  acible  quirk  head;  No.  4,  is  a  double  head 
and  quirk;  Ko.  5,  is  a  double  JilUt ;  Ko.  6,  is  a  torus  head  ;  Ko.  7,  is 
an  ogee,  and  Ko.  8,  a  reversed  ogee;  Ko.  9  is  a  hollow  and  half  round  ; 
and  IXo,  10  is  an  ovUo  and  head.  The  mouldings  1  and  8,  are  used  for 
projecting  pieces  of  wood,  or  for  projecting  angles;  Kos.  2,  4, 5,  6,  are 
used  for  horisontal  joints ;  Kos.  7,  8, 9,  and  10,  are  used  for  cappings 
or  for  bead-moulds. 

Kow  the  general  use  of  panelling  in  framed  work,  which  is  so  very 
conspicuous  throughout  northern  Europe  at  least,  has  beeoi  the  result 
of  practical  considerations  of  economy  of  conversion,  and  strength  of 
assemblage  of  the  wood,  as  well  as  to  its  resistance  to  atmospheric 
influences  upon  its  dimensions.  Thus,  in  a  wall  lining  of  any  consider- 
able areS)  the  panel  frames  are  formed  with  rather  thicker  matorial 


than  mkht  theoretically  have  been  required,  but  the  panels  themselves 
are  mtuSo  as  much  thinner  in  proportion;  and,  as  their  surface  is 
greater  than  that  of  the  styles  and  rgdls  of  the  framing,  sn  economy  of 
material  is  obtained.  Moreover,  as  the  direction  of  the  grain  of  the 
wood  in  the  various  parts  of  the  fmajng  diffars  in  the  cases  of  the  *-->' 
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and  TMnelB  from  that  of  the  Btyles,  the  tendency  of  the  respective  parts 
to  sh^ik  or  to  warp  is  to  some  extent  oounteraoted.  Again,  the 
heading  joints  of  the  styles  and  rails  are  made  with  what  are  called 
iMriiet  and  tenon  jointa,  or  those  in  which  a  hole  of  a  rectangular  form 
is  cut  in  either  the  styles  or  rails,  and  into  it  is  closely  fitted  a  pro- 
jecting tongue  left  on  Uie  other  piece  to  be  assembled,  which  is  sub* 
sequently  fixed  by  the  use  of  glue,  wedges,  or  pins.  Before,  however, 
the  framing  in  tms  supposed  case  is  wed^  U{<,  the  panel  Is  introduced, 
and  fitted  into  grooves  left  in  both  stales  and  rails ;  and  after  the  whole 
has  been  wedged  up,  a  moulding  is  nailed  to  them,  all  round  the  panel, 
so  as  to  allow  the  latter  to  shrink  without  exposing  the  joint  It  is  a 
similar  motive  to  the  latter  which  leads  to  the  use  of  what  are  called 


matched  and  beaded  linings 


;  for  the  shrinkage  in 


the  width  of  the  planks  is  in  them  rendered  less  apparent  by  the 
introduction  of  the  double  quirked  bead,  formed  by  the  bead  on  the 
edge  of  one  board  and  the  rebated  joint  on  the  other.  These  remarks 
apply  also  to  doors ;  but  the  introduction  of  panels  in  them,  and  in 
window  shutters,  ftc.,  has  the  additional  advantage  of  rendering  the 
particular  articles  to  which  they  are  applied  actually  lighter ;  whiiBt  at 
the  same  time  they  tend  to  destroy  the  unpleasant  effect  of  large, 
unmeaning,  plane  surfaces.  The  introduction  of  panelled  work  into 
strings  of  stau^cases  seems  to  be  very  questionable,  either  in  point  of 
taste  or  of  construction ;  and  that  joiner^s  work  which  is  numifestly 
intended  to  resist  violent  actions  or  great  weights,  should  be,  and 
should  look  as  though  it  were,  of  the  most  solid  and  substantial 
description. 

In  the  preparation  of  tanks,  cistenis,  vats,  and  other  vessels  intended 
to  contain  water,  great  attention  must  be  paid  to  the  manner  of  making 
the  horizontal  joints,  which  are  usually  formed  with  grooved  and  feather 
tongues,  set  with  white  lead  instead  of  glue,  and  to  the  lateral  stiffiiess 
of  tiie  sides.  The  principles  which  regulate  the  thickness  of  such 
vessds  belong  to  the  science  of  Htdbodtnamics. 

It  is  essential  to  observe  that  the  durability  of  joiner^s  work  depends 
upon  its  being  removed  from  sources  of  damp,  or  from  confined  air, 
especially  when  the  latter  is  both  warm  and  damp.  The  planks  which 
contain  any  sap-wood  are  certain  to  decay  with  rapidity  in  such 
situations ;  spruce  fir  decays  more  rapidly  than  pine,  or  ordhiary  deal ; 
all  soft  wqkmIs  decay  more  rapidly  than  oak ;  and  of  oaks,  those  which 
are  the  hardest  last  the  longest  m  damp  positions ;  mahogany  resists 
change  of  hygrometric  state  better  than  fir-woods,  but  not  equally  well 
with  oak.  Joiner's  work  which  has  been  veneered  is  not  fit  to  be 
exposed  to  alternations  of  wet  and  dryness ;  and  indeed  any  glued  work 
wul  certainly  fall  to  pieces  if  kept  for  any  time  in  a  damp  state,  whilst 
extreme  heat  is  equally  prejudicial  to  it.  Perhaps  muiogany  resists 
strong  light  and  heat  better  than  any  other  wood,  and  it  is  on  this 
account  much  used  for  making  shop-fronts,  or  for  external  joinezy.  It 
is  also  used  for  hand-rails  of  staircases  in  praf erence  to  all  other  varieties 
of  wood,  because  of  its  markedly  small  tendency  to  break  into  splinten, 
and  this  &ct  may  also  account  to  a  gre^t  extent  for  its  use  for  tables 
or  counter-tops. 

8.  It  is  ratner  curious  that  whenever  the  taste  or  the  fashion  of  an 
age  has  brought  the  art  of  wood-carving  conspicuously  into  notice,  the 
architecture  of  the  period  has  begun  to  degenerate  into  a  florid  and 
rather  over-ornamented  style ;  as  for  instance,  about  the  latter  end  of 
the  middle  ages,  the  taste  of  the  wood  carvers  of  Westphalia  seems  in 
Germany  to  have  led  to  the  elaborate  complicated  .s^le  observable  in 
the  Qothio  structures  of  the  end  of  the  16th  and  beginning  of  the  16th 
centuries ;  whilst  the  elaborate  wood  sculptures  of  the  Flemish  churches 
of  the  17ih  centuiy  were  contemporary  with  the  introduction  of  a  still 
more  equivocal  taste.  How  far  the  art  of  wood-carving  has  acted  upon, 
or  been  reacted  upon,  bv  the  taste  of  the  age,  it  would  be  hard  to  say ; 
but  there  certainly  would  appear  to  exist  some  tendency  on  the  part  of 
those  who  work  in  a  material  so  easilv  made  to  vield  to  the  artist's 
£uicy  as  wood  certainly  is,  to  indtilge  m  the  display  of  their  imagi- 
nation, and  of  their  own  manual  dexterity ;  and  this  tendency  has  on 
some  occasions  proved  to  be  so  overpowering  that  it  becomes  almost 
necessary  to  recall  the  attention  of  the  workers  in  wood  to  the  necessity 
for  their  studying  the  abstract  laws  of  beauty  as  applied  to  art 
structures.  Even  in  the  case  of  common  joinera,  there  seems  to  be 
somewhat  of  the  tendency  to  transfer  to  other  arte  the  modes  of 
thought  suggested  by  the  practice  of  their  own;  and  we  consequently 
find  that  the  architecture  known  as  "carpenter's  architecture"  is 
marked  by  the  panelling  of  all  plain  surfaces,  and  an  unaccountable 
introduction  of  beads,  toruses,  and  ogees.  The  laws  of  taste  appli- 
cable to  one  art,  in  fact,  are  rarely  applicable  to  othen;  and  those 
applicable  to  joinery  are  of  so  narrow  and  so  limited  a  character 
as  to  lead  to  very  ridiculous  results  if  extended  beyond  their  proper 
sphere. 

It  seems,  indeed,  that  beyond  the  mere  questions  connected  with  the 
colour  and  grain  of  the  woods  employed  (so  far  as  they  influence  the 
style  of  decoration),  the  principal  laws  of  taste  in  the  use  of  joiner's 
work  are  that,  1st,  no  ornaments  should  be  introduced,  or  no  mode  of 
assembling  the  framing  be  adopted,  which  should  appear  to  weaken 
the  stren^h  of  the  work,  or  to  bring  efibrts  upon  it  in  directions 
wherein  the  wood  would  be  the  most  likely  to  yield ;  2nd,  that  no 
attempts  skoold  be  made  to  represent  in  joiner^s  work  methods  of  con- 


struction exclusively  applicable  to  other  materials;  8rd,  that  the  har- 
monic proportions  of  panels,  or  other  framed  joiner's  work,  be  rigor- 
ously observed.  All  questions  of  detail  must  of  course  be  made 
subservient  to  the  general  design;  and,  in  the  latter,  care  should  be 
taken  not  to  bring  the  works  of  one  set  of  artisana  too  stronn^y  into 
prominence. 

JOINT.  In  constructive  operations  the  yfordJ<fint  is  used  to  express 
the  means  adopted  to  ensure  a  greater  length  in  any  part  of  the  work 
than  can  be  obtained  by  the  use  of  the  natural  materials,  or  to  form 
laige  masses  of  work ;  or  to  enable  one  part  of  the  wcnk  to  turn  upon 
another,  in  the  manner  of  a  door,  casement,  kc  The  different  kinds 
of  joints  of  the  first  description  assume  names  dependent  upon  their 
forms,  positions,  and  the  materials  in  which  they  are  executed ;  and 
the  joints  of  the  second  description  assume  names  dependent  upon  the 
manner  and  extent  of  opening  they  are  intended  to  secure. 

Thus,  in  masonry  and  bri(£-work^  the  sides,  or  vertical  faces  of  the 
materials  within  the  face  of  the  walls,  are  called  joinU,  in  contradistinc- 
tion to  the  horisontal  faces  or  hedt ;  and  they  are  called  either  heading 
or  ttretdUng'jointii,  as  they  may  be  laid  with  their  shorter  or  longer 
dimensions  in  the  same  direction  as  the  face.  They  may  be  perpen- 
dicular to  the  face  or  dovetailed,  as  in  the  courses  of  the  Edaystone 
Lighthouse ;  and  in  arches  they  are  made  normally  to  the  curve  of  the 
intrados;  in  ornamental  work  they  are  sometimes  rutUeated,  or  made 
either  with  a  species  of  sunk  rebate  or  with  splays  on  the  edges,  thus : 

and  thoy  are  either  (in  asmar  masonry)  cramj^  on 
the  top,  dowdUd,  or  made  with  a  jogffU  thus : 
this  form  of  joint  is  used  for  inrtHmga  of 
staircasek  When  straight  architraves  are 
carried  over  wide  openings,  it  is  customary 
to  form  in  them  what  are  called  concealed  arch^ointt;  a  very 
vicious  style  of  construction,  it  may  be  added. 

The  various  descriptions  of  joints  used  in  timber-work  difiisr  from 
those  of  masonry  and  brick-woxk,  in  this  respect:  that  they  are 
expressly  made  for  the  purpose  of  lengthemng  the  several  pieces  of 
wood,  rather  than  of  .enabling  them  to  form  parts  of  a  structure, 
whose  stability  should  consist  in  the  reaction  of  the  laws  of  gravity,  on 
the  materials  employed,  upon  those  materials  themselves,  as  m  the  case 
of  stone  and  brick-structures.  The  joints  of  wood  work  then  are  : — 
No.  1,  the  lap^oint,  in  which  one  piece  of  timber  is  cut  out  so  as  to 
allow  Uie  other  to  fit  over  it  and  to  be  &stened  simply  by  nailing. 
No.  2,  the  dove-iaUed  lap-J(nni,  in  which  the  faces  of  the  laps  are  cut 
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with  an  inclination  from  one  another,  so  as  to  offer  a  resistance  to  the 
lateral  displacement  of  the  timber;  and  this  object  is  more  effectually 
attained  by  the  «car/-jo»n(,  No.  8,  especiaUy  when  it  is  (as  in  the  sketch) 
keyed  and  wedged.  In  certain  positions,  as  in  tie-beams  of  long  span, 
the  scarf -joints,  instead  of  being  made  horizontally,  are  made  vertically ; 
but,  in  all  such  works  it  is  customary  to  stifien  them  by  means  of 
bolts  and  of  plates  of  wrought-iron,  on  either  side  of  the  scarf.  In 
joiner's  work,  lap-joints,  grooved  and  iongued-jointi,  tenon-jointi  and 
tplayed'headrnga  are  used,  for  a  description  of  which  see  Joinebt. 

In  metal  works,  joints  are  sometimes  lapped,  dovetailed,  and  scarfed, 
as  incarpentiv;  but  they  are  also  either  welded,  brazed,  or  soldered, 
according  to  the  nature  of  the  metal  and  of  tiie  purposes  intended  to 
be  effected.  Welding  consists  simply  in  bringing  the  ends  of  the 
metal  to  such  a  heat,  as  to  allow  the  percussion  exercised  upon  them, 
when  in  that  state,  to  effect  a  complete  homogeneous  junction  of  the 
respective  ends— to  make  the  lengthened  bar,  in  fact,  precisely  analo- 
gous in  its  powera  of  resistance  to  longitudinal  strains  to  those  of  the 
original  bars.  Brazed  joints  are  those  made  when  edges  of  iron, 
copper,  brass,  ftc,  are  run  together  by  means  of  an  alloy  consisting  of 
brass  and  zinc,  with  occasionallv  smaU  proportions  of  tin  and  silver. 
SoLDEBSD  JOiKTB  are  very  nearly  the  same  as  brazed  joints,  or  they 
are  those  made  when  surmces  of  metal  are  united  by  means  of  a  more 
easily  fusible  material,  which  is  run  between  the  said  sur&ces,  and 
binds  them  together  by  chemical  and  cohesive  force;  and  thus 
according  as  the  metal  surfaces  are  similar  or  different,  it  becomes 
necessary  to  vary  the  nature  of  the  solder  to  be  used.  The  most 
important  observation  to  be  made  with  respect  to  the  execution  of 
eiUier  of  these  fused  jointa  is,  that  it  is  essential  to  keep  the  faces  of 
contact  perfectly  bright,  and  free  from  any  kind  of  dirt  or  extraneous 
bodies.    In  metal  work,  rivet  joints  are  also  used. 

The  hinge  joints  used  in  joiner's  or  smiUi's  work,  are  of  an  almost 
endless  variety,  but  in  common  practice  they  may  be  said  to  be  com- 
prised under  the  following  principal  varieties.  The  butt  joints  are 
those  in  which  the  hinge  is  made  to  bear  a  rounded  edge,  for  the 
purpose  of  canring  on  the  line  of  a  bead  worked  on  the  edge  of  the 
frame,  designedly  to  hide  the  mode  of  hanging ;  sometimes,  nowever, 
the  butts  are  inade  to  project  when  the  door,  casement,  flap,  &c., 
maybe  required  to  fold  back  over  a  projection.  A  description  of 
hinge  joint,  called  a  back  Jlap,  is  sometimes  used  in  common  work, 
for  the  same  purpose  as  butt  hinges ;  and  when  the  development  of 
the  door  is  very  considerable,  the  joint  is  made  with  what  are  called 
pulpit  hinges,  Hule  joints  are  used  when  the  doon  or  windows  require 
to  open  back  to  great  distaaoei;  that  is  to  say,  when  the'centres  of 
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nio<don  are  gituated  at  distant  poiaii  from  the  plane  of  the  doeed 
door  or  "mndow ;  quadrant  joinU  are  sometimes  used  for  this  purpose, 
but  they  are  identical  in  prinoiple  with  rule  joints.  Pivot  joints,  and 
swing  centres  are  those  used  when  the  doors  and  windows  are  made 
to  revolve  on  fixed  points,  plaoed  either  vertically  or  horizontally, 
either  within  or  b^ond  the  plane  of  the  closed  work.  The  objects  to 
be  attained  in  any  of  these  descriptions  of  hinge  joints  are,  that  the 
various  articles  to  be  moved  should  be  able  to  do  so  easily,  and  without 
friction  or  noise ;  and  that  they  should  shut  close,  so  as  to  prevent  air 
or  dust  from  passing  through. 

In  the  enclosures  of  railway  sheds  or  in  waiting-rooms  of  railway 
stations,  a  description  of  joint,  known  fas  a  diding  jcuU,  is  used,  in 
which  the  doors  are  carried  upon  roUers  that  run  upon  a  rail,  above  or 
below  the  door ;  and  in  modem  shops  the  eztemal  diutters  aM  made 
with  what  are  called  revolving  joUUi,  or  they  are  made  to  wind  round  a 
horijsontal  or  vertical  bar,  upon  a  species  of  tambour  frame.  It  may 
also  be  desirable  her^  to  add,  that  in  pipe  laying,  the  joints  are  either 
made  with  a  tpigot  and  faucU,  in  which  the  end  of  one  pipe  fits  into  a 
socket  cast  on  the  end  of  the  other,  and  is  rendered  steam-  water-  or 
gas-tight,  by  the  yam,  whitelecd,  or  melted  lead  run  into  the  interval ; 
or  they  are  made  wiUi  Jlanga  or  broad  faoes  made  to  bear  closely 
against  one  another,  either  with  a  turned  face,  or  by  the  interposition 
of  some  elastic  substances. 

JOINT-STOCK  COMPANIES.  These  Companies  are  distmguished 
from  other  Corporations  by  being  associated,  not  for  any  public  or 
admioistrative  purpose  merely,  but  for  carrying  on  a  trade  or  business 
with  a  view  to  individual  profit.  They  possess  oiher  peculiarities 
equally  deserving  of  notice. 

This  system  of  association,  which  has  received  such  gigantic  develop- 
ment in  modem  times,  is  by  no  means  of  recent  origin.  Institutiona 
founded  on  the  same  principle  as  the  trading  guilds  of  the  middle  ages 
seem  to  have  existed  among  the  Saxons ;  and  soon  after  the  conquest 
we  find  companies  of  different  trades  established  in  the  various  sea- 
ports and  other  towns  of  importance  in  the  kingdom.  These  ibrater- 
nities  generally  became  in  course  of  time  chartered  corporations ;  each 
possessing  the  exclusive  privilege  of  following  the  puiicular  occupa- 
tion which  it  professed  to  protect.  After  the  Reformation  they 
mostly  became  merged  in  the  municipal  corporations,  the  franchises  of 
which  could  in  many  cases  be  enjoyed  by  those  only  who  were  fite  of 
one  of  the  companies  into  which  the  community  was  divided.  In  this 
position  they  remained  until  the  Municipal  Corporation  Ref oim  Act. 
Besides  these  guilds,  or  companies,  other  trading  aaaooiationB  sprung 
up  from  time  to  time.  The  general  company  of  (Germans,  called  also 
the  Merchants  of  the  Hanse,  dates  from  1220,  and  became  in  the  15th 
century  the  Company  of  the  Steelyard.  In  1505,  the  "  Merchant  Ad- 
venturers of  EngUmd,  for  trading  in  woollen  cloths  to  the  Netherlands," 
obtained  a  charter  of  incorporation,  prohibiting  the  Hanse  merchants 
from  interfering  with  them,  and  the  Steelyard  Company  seems  there- 
after to  have  gradually  declined.  In  1553,  was  established  the  company 
of  "  Merchant  Adventurers  for  the  discovenr  of  lands,  countries,  isles, 
&c.,  not  before  known  by  the  English,''  which  resulted  in  the  establish- 
ment of  a  trade  with  Russia.  The  Turkey  Company,  ike  African 
Company,  the  Eastland  Company,  the  East  India  Company,  were  all 
chartered  monojpolies;  but  the  Hudson's  Bay  Company  alone  remains 
on  this  ancient  footing. 

Soon  after  the  Revolution,  the  principle  of  association  begsn  to  be 
applied  to  a  variety  of  purx>oses  besides  those  of  foreign  adventure. 
Numerous  projects  were  started,  the  execution  of  which  could  not  be 
compassed  by  private  means,  but  which  it  was  thought  might  be 
attamed  by  raising  capital  on  the  joint-stock  principle.  Henoe  arose, 
in  the  early  part  of  the  18th  centiuy,  the  speculative  mania,  remem- 
ber^ in  connection  with  the  famous  South  Sea  Company ;  of  whidi 
we  have  seen  eoimterparts  more  than  once  in  our  own  times.  To  meet 
the  evils  occasioned  by  this  novel  development  of  the  associative  ten- 
dency, the  "  Bubble  Act"  (6  Qeo.  I.  c  18),  was  passed,  declaring  all 
companies  which  presumed  to  act  as  corporate  bodies,  and  to  pretend 
to  raise  transferable  stock^ubUc  nuisances,  and  tiie  promoters  of  them 
punishable  accordingly.  This  statute  was  directed  not  so  much  against 
the  offence  of  acting  as  a  corporation  without  authority,  as  with  a  view 
to  prevent  the  frauds  of  unprincipled  adventurers,  who  proposed 
schemes  merely  as  baits  to  extract  money  out  of  the  pockets  of  the 
thoughtless.  Such  an  object,  however,  is  not ,  to  be  effeobed  by  mere 
legislation.  The  gambling  in  stocks  and  shares  which  seems  to  be 
periodicallv  revived  among  us,  and  which,  in  1719,  produced  the 
"  Bubble  Act,"  came  to  an  end  during  the  crash  following  the  wild 
speculation  which  led  to  the  statute ;  but  the  Act,  nevertneless,  had 
some  effect  in  restraining  for  the  future  pro^'ects  of  a  similar  character 
to  those  against  which  its  provisions  were  directed. 

During  the  last  century  a  large  number  of  useful  public  under- 
takings, such  as  the  makmg  of  canals,  bridges,  harbours,  docks,  and 
the  like,  have^  been  carried  into  effect  by  companies  formed  on  the 
joint-stock  principle,  and  incorporated  by  Acts  of  Parliament;  and 
more  recenti^r  our  gigantic  system  of  intercommunication  by  railway 
has  been  obtained  in  a  similar  way.  In  these  undertakings,  l^e  assist- 
ance of  the  legislature  was  necessary,  not  so  much  to  give  a  corporate 
existence  to  an  association  of  capitalists,  as  to  enable  ue  companv  to 
cany  out  its  project  by  the  compulsory  purchase  of  property,  and  to 
make  by-laws  binding  on  the  public  for  protecting  the  rights  of  the 


OGfrporation.  These  oompanies,  like  the  old  trading  associations,  par- 
take of  the  advantages  derived  from  inoorporation ;  advantages  in 
which  mere  associations  of  individuals  joined  together  to  promote  such 
Qoomion  objects  cannot  possibly  participate.  A  mere  assemblage  of 
adventurers  cannot,  for  instance,  by  any  agreement  among  themselves 
sue  or  be  sued  in  the  name  of  any  one  of  their  body,  or  of  any  officer 
they  may  select  for  the  purpose;  they  are  liable,  on  the  contrary,  to 
the  same  laws  as  ordinary  potnerships,  and  each  individual  ia  respon- 
sible to  his  Isst  shilling  for  the  acts  and  omissions,  the  contracts  and 
debts,  of  the  body  generally.  To  £&oilitate  the  operations  of  such 
associations,  various  statutes  have  been  passed;  but  owiog  to  the 
fluctuation  in  opinion  regarding  the  true  policy  to  be  pursued,  the 
legislation  relating  to  them  has  not  been  altogether  consistent. 

The  original  mode  of  forming  a  joint-stock  company  was  by  means 
of  a  deed  of  settlement,  which  constituted  trustees  of  the  partnership 
property,  directors  of  its  affiurs,  auditors  of  its  accounts,  and  other 
offioeon^  defined  the  number  of  shares  into  which  the  capital  was 
divided^  and  the  form  and  mode  of  transferring  them,  and  laid  down 
rules  for  periodical  meetings  of  the  shareholders.  In  the  absence  of 
legislative  interference,  the  rights  and  liabilities  of  the  members  of 
such  bodies,  in  relation  to  the  public,  were  the  same  as  those  of  other 
memben  of  ordinary  partnerslups ;  their  rights  and  liabilities  inter  ee 
depended  on  the  provisions  of  the  deed  of  settlements  The  difficulties 
which  were  soon  found  to  arise,  in  carrying  on  the  business  of  such 
undertakings,  induced  the  earlier  jointetoek  companies  to  obtain 
private  Acts  of  Parliament,  which  usually  enabled  the  company  to 
sue  and  be  sued  in  the  name  of  the  secretary  or  some  public  officer 
appointed  for  the  purpose,  and  almost  invariably  concluded  with  a 
proviso  thtft  nothing  therein  should  tend  to  ineorporaU  the  partner- 
ship; for  one  effect  of  incorporation  would  have  been  to  destroy  the 
incUvidual  resp<Misibility  of  the  members  for  the  acts  of  the  association, 
which'  the  legislature,  until  quite  recently,  most  carefully  retained. 
As  joint-stock  companies,  however,  increased  in  number  and  in  useful- 
ness, ti^e  cost  and  trouble  necessary  to  obtain  a  private  Act  of  Parlia- 
ment were  felt  to  be  extremely  burdensome ;  and  the  attention  of 
parliament  being  called  to  the  subject,  it  was  thought  expedient  liy 
the  legislature  to  empower  the  crown  to  grant  to  joint«tock  companies 
such  powers  as  were  likely  to  be  most  useful  to  them,  without,  how- 
ever, conferring  all  the  incidents  of  a  corporation.  The  first  attempt 
at  legislation  in  this  direction  was  the  statute  6  Qeo.  IV.  c.  91,  which 
enabled  the  crown,  in  any  charter  of  inoorporation  thereafter  to  be 
granted,  to  provide  that  ths  members  should  be  individually  liable  for 
the  debts  and  engagements  of  the  corporation.  This  act  proving  in- 
operative, another  mode  of  proceeding  was  tried  by  4  &  5  Wm.  IV. 
c  94,  which  enabled  the  crown  to  grant  to  joint«tock  companies  the 
privilege  of  suing  and  being  sued  in  the  name  of  any  of  their  officers. 
This  act  was  soon  repealed,  and  another  attempt  made  in  the  same 
direction  by  7  Wm.  IV.  and  1  Vict  c  73.  At  length  the  7  &  8  Vict 
c  110  was  passed,  for  the  registration,  inoorporation,  and  regulation  of 
all  future  joint-stock  companies  not  requiring  nor  obtaining  a  charter 
or  act  of  parliftment.  This  statute  introduced  a  system  of  public  regit* 
iration,  by  which  the  company  became  incorporated,  for  the  purpose  of 
carrying  on  the  business  for  which  it  was  formed,  according  to  the 
provisions  of  its  deed  of  settlement;  but  every  shweholder  remained 
Uable  individually  for  the  debts  and  oontncts  of  the  company,  and 
might  be  proceeded  against  as  though  he  were  not  a  member  ci  the 
corporation.  Banking  companies  were  excepted  from  this  statute,  the 
7  &  8  Vict  0. 118  being  passed  for  their  special  regulatiozL 

A  great  many  joint-stock  companies  were  formed,  and  by  registration 
obtained  the  corporate  privileges,  which  they  were  now  enabled  to  do ; 
but  before  long  the  affidrs  of  several  became  involved,  and  the  diffi- 
culties which  then  presented  themselves  in  attempting  to  adjust  the 
rights  and  liabilities  of  the  shareholders  led  to  the  Winding-up  Acts, 
11  &  12  Vict  c  45,  and  12  &  13  Vict  c.  108,  which  for  several  yean 
exercised  the  acumen  of  the  judges  of  the  Court  of  Chancery,  in  a 
series  of  hopeless  attempts  to  interpret  and  follow  out  their  provisions. 
The  effect  of  the  litigation  carried  on  tmder  these  Acts  was  to  throw 
a  veiy  strong  light  upon  the  principles  of  legislation  applicable  to 
joint-stock  oompsnies;  and  the  knowledge  thus  purchased  at  an  enor- 
mous expense  led  to  the  repeal  of  the  Registration  and  Winding-up 
Acts,  and  to  a  total  remodelling  of  the  law  regarding  these  associations. 
This  has  been  effected  by  the  statute  19  &  20  Vict  c.  47,  which  pro- 
vides for  the  rsgistFBtion,  under  its  own  provisions,  of  aU  companies 
previously  registered  under  the  former  statute.  The  Act  itscSf  has 
been  amended  by  20  &  21  Vict  c.  14. 

The  principle  of  limited  liability,  or  the  restriction  of  the  responsi- 
bility of  each  member  to  the  amount  of  the  capital  subscribed  by  him, 
whidi  had  long  been  conceded  to  companies  incorporated  by  Act  of 
Parliament,  without  baneful  effects  to  the  commonwealth,  has  been  at 
length  extended  to  all  joint-stock  companies  coming  within  the  ope- 
ration of  these  Acts  which  choose  to  adopt  their  proviaions,  on  the  sole 
condition  of  obtaining  registration  and  conforming  to. a  few  simple 
rules,  whereby  the  personality  of  the  company  is  defined.  From  its 
operation  are  excepted  all  companies  establii&ed  by  Act  of  Parliament, 
royal  charter,  or  letters  patent,  all  hanVing  or  insurance  companies,  and 
associations  engaged  in  mining  in  the  Stannaries,  where  companies 
with  a  limited  liability  may  be  formed  conformably  to  oertain  local 
customs,  which  are  generally  known  as  the  Cfoet^Book  ^yttem. 
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Thme  new  flxisfcy  ther«fiora,  four  cImdoh  of  joini^tock  ooinpaiuet. 

1.  Tndiiig  oompuueB  ineorporated  by  special  Acto  of  Parliament 
Thie  daaa  indndes  railway^  dodc,  harbour,  and  oanal  oompaniea,  many 
inturanoa  oompaniea,  and  a  Tast  number  of  otber  bodies  engaged  in 
every  species  ol  profitable  employment.  Formerly  each  company  thus 
incorporated  was  govecned  by  the  peculiar  provisions  of  the  Act  which 
it  obtained;  but  in  order  to  introduce  uniformity,  a  general  Act, 
applying  to  all  future  companies,  was  passed  under  the  title  of '  The 
Companies'  Clauses  Consolation  Act,'  8  &  9  Vict.  c.  16.  This  statute 
contains  a  complete  code  for  the  regulations  of  the  proceedings,  tiie 
transfer  of  the  shares,  and  the  general  management  of  companies 
incorporat ud  by  Act  of  Parliamentb  '  The  Lands'  Clauses  Consolidation 
Act,'  1845,  was  passed  at  the  same  time,  consolidating  all  those  pro* 
visions  which  it  had  previously  been  necessary  to  ixisert  in  the  special 
Act  of  any  company,  which  required  powers  of  acquiring  land  oompul- 
sorily  for  the  purposes  of  the  undertakijig; 

The  peculiar  character  of  railway  undertakings  rendered  necessary 
'The  Railways'  Clauses  Consolidation  Act,'  1845,  which  lay%  down 
regulations  as  to  the  construction  of  railway  works,  the  amount  and 
mode  of  enforcing  the  payment  of  tolls  and  fares,  and  the  making  of 
by-laws  for  the  conduct  of  their  business,  which  are  binding  upon  all 
persons  whatsoever. 

2.  A  second  class  of  joint«tock  companies  consists  of  the  vcxy  few 
established  under  the  statute  1  Vict  c.  78,  or  the  preceding  Act, 
6  Geo.  IV.  a  91,  which  have  been  already  referred  to. 

3.  ^^n^ng  companies  formed  since  1844  form  a  distinct  class. 
They  were  until  recently  regulated  by  the  statute  7  &  8  Vict  o.  118, 
but  must  now  be  registered  under 'The  Joint-Stock  Banking  Com- 
panies' Act,'  1867,  which  preserves  the  individual  liability  of  the 
partners,  and  contains  provisions  for  the  company  being  wound  up. 
banking  companies  constituted  previous  to  1844  may  avail  themselves 
of  the  advantages  of  the  statute,  by  being  registered  under  its  pro- 
visions. 

4.  The  last  dasB  of  trading  corporations  are  the  registered  joint- 
Btock  companies,  regulated  by  the  Joint-Stock  Companies'  Acts,  1856 
and  1857,  under  which  seven  or  more  persons  may,  by  subscribing  a 
memorandum  of  association,  and  otherwise  complying  with  the  requi- 
sitions of  the  statute  in  respect  of  registration,  form  themselves  into  an 
incorporated  company,  with  or  without  limited  liability. 

This  registration  is  obtained  by  delivering  to  the  ragistrar  of  joint- 
stock  companies  a  memorandum  of  association,  statmg  oertain  par- 
tioulua  in  a  prescribed  form.  Upon  registration  being  effected,  the 
subscribers,  together  with  such  persons  as  from  time  to  time  are 
admitted  to  be  shardiolderB  in  the  company,  become  a  body  corporate, 
having  a  perpetual  succession  and  a  common  seal,  and  power  to  hold 
lands  to  a  certain  extent,  and  with  consent  of  the  Board  of  Trade  to 
any  extent  whatever. 

The  company  may  hold  itself  forth  to  the  public  as  one  of  which 
the  members  are  lisble  with  or  without  limit,  according  as  the 
founders  of  it  choose  to  adopt  the  principle  of  limited  liability  or  not 
Where  the  liability  of  ih»  shareholdera  is  limited  by  the  memorandum 
of  assodation,  the  word **  limited*'  must  be  the  last  in  the  registered 
title  of  the  company,  and  must  be  inseparably  attached  to  its  name. 

The  statute  requires  that  a  register  of  shareholders  ahall  be  kept, 
and  that  this  list  be  annually  revised,  and  a  copy  furnished  to  the 
'ragistrar  of  joint-stock  companies.  This  copy  is  open  to  public 
iniqpection,  so  that  all  the  particulars  of  importance  respecting  the 
compel^  can  be  at  any  time  ascertained  by  persons  dealing  with  it 

The  afOurs  of  a  registered  company  are  also  liable  to  examination  by 
the  Board  <d  Trade ;  while  the  sti^tes  contain  a  complete  code  ol 
ragulations  for  winding  up  a  company  unable  to  meet  its  engagements, 
or  which  it  is  thought  desirable  to  wind  up  for  other  leasons. 
Directors  who  declare  a  dividend  when  the  company  is  insolvent  are 
jointly  and  severally  liable,  to  the  extent  of  the  dividend,  for  all  the 
debts  of  the  company ;  and  everr  person  concurring  or  carrying  on  the 
business  of  the  company  when  the  number  of  the  partners  is  less  than 
seven,  is  severally  liable  for  ita  debts. 

This  species  of  corporation  may  be  dissolved  by  being  wound  up, 
either  voluntarily  or  compulsorily.  A  voluntaiy  winding  up  may  take 
place :  1,  irhenever  the  period,  if  any,  fixed  for  the  duration  of  the 
company  expires,  or  the  event,  if  any,  ocoura  upon  which  it  ia  to  be 
dissolved;  2,  whenever  the  company  haa  passed  a  special  resolution 
requiring  its  winding  up. 

A  company  may  be  wound  up  compulsorily :  1,  by  virtue  of  a 
special  resolution  to  that  effect; -2,  whenever  it  does  not  commence 
business  within  a  year  of  its  incorporation,  or  suspends  business  for  a 
year ;  8,  whenever  the  shareholders  are  lees  than  seven  in  number ; 
4,  whenever  the  company  is  unable  to  pay  its  debts;  or,  5,  whenever 
three-fourths  of  the  capital  have  been  lost  or  become  \mavailable. 

A  oomDany  is  to  be  deemed  unable  to  pay  ita  debts :  1,  whenever  a 
creditor  m  502.  haa  served  a  demand  of  payment,  and  the  company  haa 
for  three  weeks  neglected  to  pay  the  claim,  or  to  secure  or  compound 
for  it  to  the  satisCsetion  of  the  creditor;  and,  2,  whenever  an  execution 
is  returned  unsatisfied,  in  whole  or  in  part 

The  proceedings  take  pkoe  in  the  case  of  companies  whose  lisbili^ 
is  unlimited,  in  tine  Court  of  Chancery ;  in  the  case  of  companiea  with 
limited  liability,  in  the  Court  of  Bankruptcy.  (Blackstone's '  Common* 
taaes/  Ur.  Kerr's  edition,  toL  I,  p.  526.) 


JOINT  TENANCY  signifies  joint  ownership  of  two  or  more 
persons  in  land,  or  other  property,  as  goods  and  chattels.  It  differs 
from  Tenan<nr  in  Common  {Common,  Teitakct  in]  and  Coparcenership 
[PabcenebsJ  in  the  following  essentials :  joint  tenants  are  severally 
seised  or  possessed  of  the  imdivided  whole  of  the  land  or  other 
property  in  which  they  have  a  joint  interest,  and  also  of  their  several 
shares,  which  shares  are  always  equal  shares,  inasmuch  as  joint  tenants 
take  by  purchase  only,  and  by  a  jomt  title :  the  estate  or  interest  must 
be  limited  to  the  several  persons  by  the  same  deed  or  instrument,  and 
such  estate  or  interest  must  vest  in  them  at  the  same  time,  except 
(according  to  the  more  common  opinion)  the  estate  be  limited  to  take 
effect  under  the  Statute  of  Uses  or  by  devise,  in  which  cases  the  con- 
temporaneous vesting  of  the  several  parts  is  not  necessary  :  the  whole 
estate  or^  property  vml  go  to  the  survivors  and  survivor  of  the  joint 
tenants,  if  the  jointiuv  continue  until  such  survivorship ;  which  is  the 
important  chazacteristic  of  a  joint  tenancy.  It  is  a  consequence  of  the 
mcxle  in  which  joint  tenants  are  legally  considered  to  be  seised  or 
possessed,  and  of  the  right  to  the  whole  which  accrues  to  the  survivors 
and  survivor,  if  no  separation  of  the  joint  tenancy  has  been  made  before 
such  survivorship  takes  place — that  they  cannot  grant,  or  bargain  and 
sell,  or  surrender  or  devise  to  each  oUier ;  they  cannot  exchange  with 
each  other,  nor  can  one  make  a  feoffment  to  another.  But  any  joint 
tenant  may  transfer  his  interest  to  any  one  of  his  companions  by 
release,  or  rather  he  can  by  such  instrument  put  an  end  to  his  interest ; 
and  any  joint  tenant  may  convey  his  share  to  a  stranger  by  grant ;  or 
he  may  compel  his  companions  to  make  a  partition,  by  statut^  Eveiy 
person  to  whom  the  interest  of  a  joint  tenant  is  transferred  becomes, 
as  to  such  share,  a  tenant  in  common  with  the  remaining  joint  tenants. 

A  joint  tenant  cannot  dispose  of  either  the  whole  or  the  part  of  the 
property  in  which  he  is  jointly  interested  consistently  with  the  proper 
notion  of  a  joint  tenancy,  by  a  will  made  during  the  continuance  of 
the  joint  tenancy,  even  thouch  he  should  happen  to  be  the  survivor; 
because  until  he  has  survived  he  haa  nothing  to  dispose  of  by  wilL 
But  by  severing  the  joint  tenancy  he  acmiires  the  power  of  disposing 
of  his  share  by  wilL  By  the  Wills  act  (1  Vict,  c.  26),  a  person  may  by 
a  will,  made  according  to  the  provisions  of  that  act^  dispose  of  all  real 
and  personal  estate  to  which  he  shall  have  a  legal  or  equitable  title  at 
the  time  of  his  death,  and  which,  if  not  disporad  of  by  will,  would  go 
to  his  heir,  or  the  heir  of  his  ancestor,  or  to  his  personal  representa- 
tives But  this  act  givea  no  power  of  disponl  over  the  unsevered 
interest  of  a  joint  tenant. 

As  to  the  written  instruments  and  words  by  which  a  joint  tenancy 
may  be  created,  and  the  various  rights  and  remedies  vrhidk  belongto 
a  joint  tenant,  it  is  not  necessary  to  dwell  at  anv  length  here.  The 
discussion  of  them  belongs  to  special  treatises  on  law.  As  an  example 
of  words  which  would  create  a  joint  tenancy,  we  may  take  the  case  of 
a  feofi&nent  to  two  or  more  persons  snd  their  heirs,  which  would  make 
the  feoffees  joint  tenants  in  fee  simple,  so  that  the  survivors  would 
slways  succeed,  and  the  last  survivor  would  take  the  whole  in  fee, 
unless  any  one  of  the  joint  tenants  had  in  his  lifetime  conveyed  his 
share.  And  generally,  when  there  is  a  gift  of  real  or  personal  estate  to 
several  persons,  and  nothing  more  is  said,  these  words  make  them  joint 
tenants,  even  in  the  case  of  pecuniaiy  legacies  and  residuary  bequests. 
To  create  a  tenancy  in  common,  it  is  not  necessai^,  either  in  a  deed  or 
will,  to  declare  that  the  parties  to  whom  the  gift  or  devise  is  made 
shall  take  it  as  tenants  in  common,  and  not  as  joint  tenants.  Any 
words  which  undoubtedly  convey  this  meaning  are  sufficient  for  tha 
purpose;  but  leas  exact  or  definite  words  are  required  for  tiiis 
purpose  in  a  will  than  in  a  deed.  Where  an  estate  is  given  to  two 
persons  and  the  heirs  of  their  bodies,  if  the  two  persons  are  such  as 
cannot  have  common  heirs  of  their  bodies  (as  two  men  or  two  women, 
or  a  man  and  a  woman  who  cannot  legally  intermarry),  then  such 
persons  are  joint  tenanta  for  life,  but  have  separate  ixmeritances,  or 
are  tenanta  in  common  in  remainder  in  taiL  But  if  the  gift  be  to  a 
man  and  his  wife  and  the  heirs  of  their  bodies,  or  to  a  man  and 
woman  who  may  marry  and  the  heirs  of  their  bodies,  the  pulies  are 
joint  tenants  of  the  inheritance ;  and  if  they  be  huaband  and  wife  they 
take  by  entireties.  The  tenancy  by  entireties  is  a  oonsequence  of  the 
lagal  imity  of  husband  and.wife.  Such  tenancy  exists  when  real  estate 
is  limited  by  deed  or  will  to  husband  and  wife  jointly  during  their 
marriage  for  an  estate  of  inheritance  or  freehold :  the  husband  and 
wife  possess  the  lands  entirely  as  one  individual ;  on  the  death  of 
either  of  them  they  go  to  the  survivor,  and  there  is  no  power  of 
alienation  or  forfeiture  of  either  alone  which  can  prejudice  the  right  of 
the  other. 

Partners  in  trade  are  joint  tenants  of  the  partnership  stock  which  is 
of  a  moveable  kind,  but  on  the  death  of  a  partner  his  personal  repre- 
sentatives become  tenanta  in  common  in  equity,  with  the  aurviving 
partners;  and  it  was  at  one  time  considered  that  they  acquired  a 
lagal  tenancy  in  common,  with  the  survivor.  In  equity  th^  is  no 
survivorship  in  lands  which  partners  have  held  for  the  purposes  of 
trade. 

If  money  is  jointly  advanced  by  two  or  more  persons  on  a  tnortgsgi 
security,  there  is  in  equity  no  benefit  of  survivorship  among  them. 

A  joint  tenant,  like  a  tenant  in  common,  cannot  maintain  an  action 
of  trover  against  his  companion  for  goods  which  are  in  his  coqpk 
panion's  possession;  for  apoording  to  the  English  doctrine  of 
possession,  possession  by  one  joint  tenant,  tenant  in  common^  or 
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parcener,  is  generally  the  poBseraion  of  all.  The  doctrine  of  possesaion 
by  joint  tenanta,  tenanta  in  common,  and  parceners,  ia  materially 
altered  as  to  landB  and  rents  by  3  &  4  Will.  IV.,  a  27,  sec.  12,  and  in 
another  case  by  sec.  13. 

JOINTURE.  This  legal  term  was  originally  used  to  denote  the 
interest  of  joint  tenants,  which  interest  was  called  an  estate  in  jointure. 
Before  the  statute  of  27  Hen.  VIII.,  c.  10  (of  Uses),  lands  conveyed  to 
uses  were  not  subject  to  dower ;  and  as  such  conveyances  were  frequent, 
it  became  usual  to  stipulate,  upon  a  treaty  for  a  marriage,  that  the 
intended  husband  should  convey  an  adequate  portion  of  his  lands  to 
the  use  of  >iiTn«ftlf  and  wife  in  jointure,  that  is,  as  joint  tenants  for  their 
lives,  whereby  a  provision  would  be  secured  to  the  wife,  if  she  sur- 
vived, commenstirate  in  point  of  duration  with  the  dower  which  the 
common  law  would  have  given  her,  if  the  system  of  uses  had  remained 
tmknown.  When  the  Statute  of  Uses  was  passed  for  transferring  the 
legal  estate  to  the  eesttti  que  use,  it  was  considered  unreasonable  that 
wives  should  by  means  of  the  destruction  of  uses  be  entitled  to  claim 
dower  in  their  husbands'  lands,  and  should  at  the  same  time  enjoy  a 
provision  made  for  them  in  consideration  that  they  were  not  so 
entitled.  The  sixth  section  of  this  statute  therefore  provided  that 
women  having  provisions  in  the  nature  of  jointures  should  not  be 
entitled  to  claim  dower  of  the  residue  of  their  husbands'  lands. 

pDOWKR.] 

An  estate  limited  to  a  woman  must,  in  order  to  be  deemed  a  good 
jointure  and  a  bar  to  dower  under  this  statute,  commence  and  take 
effect  in  possession  or  in  profit  immediately  on  the  death  of  the 
husband.  It  must  also  be  for  the  life  of  the  wife,  or  for  some  greater 
estate.  It  must  be  in  satisfaction  of  the  whole  dower,  and  not  of  a 
part  only.  It  must  be  made  before  the  marriage ;  for  by  the  ninth 
section,  if  the  jointure  be  made  during  the  marriage,  the  wife  is  at 
liberty  after  tiie  death  of  her  husband  to  refuse  the  jointure  and 
demand  her  dower.  If  however  the  widow  once  accept  such  jointure, 
she  is  perpetually  bound,  even  though  the  estate  in  jointure  created 
during  the  marriage  be  made  subject  to  a  condition,  and  is  in  that 
respect  less  beneficial  than  dower. 

A  woman,  though  under  age  at  the  time  of  her  marriage,  is  bound 
by  an  antenuptial  jointure,  inasmuch  as  the  bar  of  dower  arising  out 
of  the  limitation  of  a  jointure  ia  not  a  matter  of  contract  (by  which 
minors  are  not  bound),  but  proceeds  upon  the  groimd  of  the  substitu- 
tion of  a  new  provision  made  by  the  husband,  or  on  his  behalf,  under 
the  authority  of  an  act  of  parliament.  It  was  formerly  considered  that 
the  estate  must  be  directjy  limited  to  the  wife  herself,  and  not  con- 
veyed to  others  in  trust  for  her ;  but  it  is  now  settled  that  a  trust 
eeUkte  is  a  good  equitable  jointure  in  bar  of  dower. 

Where  an  estate  tail  is  limited  to  a  woman  for  her  jointure,  she  is 
restricted  from  alienation  or  discontinuance  by  11  Hen.  VII.,  a  20,  and 
32  Hen.  VIII.,  c.  86 ;  on  the  other  hand,  if  she  be  lawfully  evicted 
from  the  whole  or  part  of  the  jointure  lands,  she  will  be  entitled  to  be 
endowed  of  the  residue  of  the  lands  of  which,  but  for  such  jointure, 
she  would  have  been  dowable,  to  the  value  of  the  lands  of  which  she 
has  been  deprived  by  such  eviction. 

In  consequence  of  the  practical  inconveniences  attending  a  limitation 
of  land  by  way  of  jointure,  it  has  become  usual  to  create  a  rent- 
charge  (that  is,  an  annuity  charged  upon  land  with  a  power  of  distress) 
for  the  life  of  the  wife,  with  the  power  of  distress,  and  also  a  power  of 
entry,  that  is,  the  right  of  entering  upon  the  land  charged  and  retain- 
ing the  possession  until  the  annuity  is  paid,  and  further  protected  by 
a  aemise  of  the  land  to  a  trustee  for  a  term  of  years.  Such  anntdty 
ouffhtin  strictness  to  be  charged  upon  the  land  which  would  otherwise 
be  liable  to  dower,  or  upon  some  part  of  it. 

This  arrangement  is  equally  beneficial  to  the  widow  and  to  the  heir 
or  devisee  of  the  husbana  A  more  certain  income  is  provided  for  the 
widow,  and  the  heir  or  devisee  may  entdr  into  the  immediate  posses- 
sion and  take  upon  himself  the  management  of  the  whole  estate.  This 
substituted  provision  by  way  of  annuity  is  frequently  called  the  wife's 
jointure. 

{Oo.'Litt  and  Hai^pnve'a  Notes;  Crmse's  Dig, ;  Bacon's  Ahr.) 

JUDAISM  includes,  in  its  most  extensive  signification,  not  only  the 
system  of  religion  which  ia  believed  in  by  the  Jews,  but  also  all  those 
laws,  moral,  dvil,  political,  and  ritual,  which  are  contained  in  the  five 
books  of  Moses.  Some  o^  the  pectdiar  tenets  of  this  religion  were 
imparted  to  Abraham,  the  ancestor  of  the  Jewish  people ;  but  it  did 
not  receive  its  full  development  till  after  the  departure  of  the  Israelites 
from  Egypt  and  their  arrival  at  Mount  Sinai,  where  the  Supreme  Being 
imparted  to  Moses  the  whole  system  of  the  Jewish  eoonomv.  After 
the  destruction  of  Jerusalem  by  the  Romans,  and  the  dispersion  of  the 
Jews  over  the  various  countries  of  the  world,  all  those  laws  which 
related  to  government,  and  which  could  only  be  enforced  in  a  country 
where  the  Jews  possessed  political  power,  necessarily  became  obsolete ; 
and  the  term  Judaism  has  consequently  been  restricted  to  those  reli- 
gious and  moral  laws  which  are  contained  in  the  Pentateuoh,  or  which 
have  been  adopted  or  retained  fi^}m  tradition,  or  by  inoiUcation  of 
their  rabbis,  and  which  are  recognised  by  the  Jews  to  the  present  time 
as  the  rule  of  tiieir  fidUi  and  conduct. 

An  interesting  account  of  the  ceremonial  rites  and  religious  and 
philosopiiical  opinions  of  the  modem  Jews  (that  is,  of  those  who  lived 
during  and  subsequently  to  Ihe  time  of  Christ)  is  given  in  Allen's 
^Modern  Judaism/ 1816. 


JUDEX,  JUDrCIUM.  It  is  of  some  importande  to  form  a  correct 
notion  of  the  terms  judex  and  judicium  in  the  Roman  writers.  The 
Judieia  were  of  two  kinds,  privata  and  puhiiea  ;  the  former,  having 
relation  to  aeticnes,  may  be  generally  described  as  dvil  actions ;  the 
latter  were  of  the  nature  of  criminal  prosecutions. 

In  the  Judida  Privata  the  party  oomphdnant  (actor)  came  before 
the  prrotor  or  other  magistrate  who  had  jurisdiction  (jurisdictio),  and 
made  his  claim  or  oomj^aint,  to  which  the  defendant  (reus)  might  put 
in  a  plea  (exceptio).  The  pnetor  then  ma^e  an  order  1^  which  he 
referred  the  matter  to  Judices,  or  Recuperatores,  or  Arbitri,  whose 
chief  office  was  to  ascertain  the  facts  in  dispute.  The  formula,  or  order 
of  the  praetor,  was  of  the  nature  of  a  provisional  decree :  it  stated  the 
matter  at  issue  between  the  parties,  and  the  judgment  that  was  to 
follow  upon  the  determination  of  the  facts.  The  plaintiff  had  to  prove 
his  case,  or  the  defendant  to  prove  his  plea,  before  the  judices.  Some- 
times there  was  only  one  judex.  The  speech  of  Cicero '  Pro  Publio 
Quintio '  waa  made  before  a  single  judex,  aided  by  assessors  {consiUu^) 

Theipatroni  or  orators  app^red  before  the  judioes  to  support  the 
cause  of  their  clients.  The  judices  were  sworn  to  act  impartially. 
Witnesses  were  produced  on  each  side,  and  examined  orally ;  and  it  is 
clear  from  the  remarks  of  Cicero  ('  Pro  Cflocina,'  c.  10),  where  he  is 
commenting  on  the  evidence  in  the  ease  of  Cfledna,  that  he  had  cross- 
examined  and  put  to  confusion  an  impudent  witness  on  the  other  side 
(see  pho  the  oration  '  Pro  Flacco,'  o.  10).  It  is  clear  also  from  the 
oration '  Pro  Csedna,'  that  the  inquiiy  before  the  judioes  was  public. 
Written  documents,  such  as  letters  and  books  of  accounts,  were  pro- 
duced before  the  j  ttdices  by  way  of  evidence.  (Cicero, '  Pro  Q.  Rosdo.*) 
When  the  orators  had  finished  their  speeches,  the  judices  dedded  by  a 
majority.  The  form  in  which  the  judices  pronounced  their  dedaion 
was  that  of  a  judgment  or  decree. 

The  difference  between  the  judicium  and  arbitrium  was  this :  in  the 
judidum,  the  claim,  demand,  or  damages,  was  a  sam  fixed;  in  the 
arbitrium  it  was  a  sum  uxvsertain ;  and  this  difference  was  attended 
with  certain  variations  in  the  procedure.  This  is  very  dearly  expressed 
by  Cicero  ('Pro  Q.  Rosdo,'  c.  4). 

The  judices  were  allowed  to  have  assessors  (consHium)  learned  in  the 
law  ijuris-eoMulti),  but  they  merely  advised  the  judices,  who  alone 
delivered  the  decision.  In  case  of  doubt  as  to  the  law,  the  judices 
might  consult  the  maguitrate  under  whom  they  were  acting ;  but  as  to 
the  matters  of  fact,  the  judices  were  the  sole  judges,  and  could  take  no 
advice  from  the  magistrate  ('  Dig.,'  v.  1,  79).  Gellius  (xiv.  2)  gives  an 
amusing  account  of  the  difficulty  which  he  felt  on  being  appointed  a 
judex,  and  how  he  got  rid  of  the  business  by  declaring  on  oath,  as  the 
judex  always  might  do,  that  he  could  not  come  to  any  dedaion. 

We  may  presume  that  the  judices  were  generally  persons  qualified 
by  a  sufficient  education,  though  they  were  not  necessarily  lawyers ; 
but  it  does  not  appear  that  they  were  named  out  of  any  detemunate 
class,  and  there  is  good  reason  for  thinking  that  both  partiee  generally 
agreed  upon  the  judices,  or  at  least  had  the  power  of  rejecting  them. 
It  would  seem  as  if  eveiy  Roman  dtizen  was  considered  competent  to 
dischai^ge  the  functions  of  a  judex  in  civil  actions,  at  least  ux>der  the 
emperors :  but  this  part  of  the  subject  is  not  free  from  difficulty. 

Appeals  from  the  dedsions  of  the  judices  were  not  imcommon. 
(Ulpian, '  Dig.,'  xlix.  1, 1 ;  Scsevola, '  Dig,'  xlix.  1,  28.) 

So  far  seems  pretty  well  ascertained.  Such  being  the  qualifications 
of  the  judices,  and  the  magistrates  who  had  junsdietio  being  only 
annual  functionaries,  it  appears  that  there  was  no  class  of  men  among 
th)s  Romans,  like  our  judges,  who  were  the  living  interpreters  of  law 
for  a  series  of  years  in  succession.  The  juris-consulti  seem  to  have 
kept  the  Roman  law  together  as  a  coherent  body,  and  it  is  from 
their  writings  alone  that  the  'Digest'  is  compiled.  [Justiniah'b 
Leoislation.] 

A  court  is  often  mentioned  by  the  Roman  writers,  the  origin  and 
constitution  of  which,  if  they  could  be  thoroughly  ascertained,  would 
throw  great  light  on  the  Roman  judicial  system,  and  indeed  on  the 
Roman  polity  generally.  We  allude  to  the  Judicium  Cttitumvirale, 
which  in  the  earlier  times  of  the  Republic  was  a  court  in  which  weighty 
matters  of  law  were  decided.  This  court  gradually  declined,  but  was 
restored  by  Augustus.  The  author  of  the  dialogue '  De  Causis  Corruptai 
Eloquentiie '  speaka  of  it  as  most  flourishing  in  his  time ;  but  he  proves 
its  former  decay  by  observing  that  there  was  not  a  sin^e  speedi  then 
extant  made  by  any  great  orator  before  this  oourt,  except  one  which 
he  mentions.  Yet  both  L.  Crassus  and  Q.  Scaevola  had  pleaded  before 
the  Centumviri.  (Cic,  'Do  Orat.,'  i  39.)  The  origin,  number,  and 
constitution  of  this  body  are  not  known,  though  some  writers  say  tiiat 
the  number  was  105,  three  being  chosen  from  eaoh  tribe.  (Festus,  v, 
'  Centumviralia.')  But  there  were  not  thirty-five  tribes  till  a.u.o.  518, 
and  therefore  it  might  be  inferred  that  the  Ccaitumvind  body  was  of  com- 
paratively recent  date.  However,  this  does  not  necessarily  follow  from 
the  words  of  Festus ;  and  besides,  such  an  explanation  may  be  nothing 
more  than  his  attempt  to  assign  the  origin  of  the  court,  without  being 
able  to  trace  it  historically.  The  Centumviri  were  not  magistratus,  but 
a  college  of  judices,  who  decided  in  Judida  Privata.  The  matteiB 
which  came  before  them  were  only  adiones  in  rem,  or  vindicatUmes,  not 
actioMs  in  personam,  or  actions  founded  on  contracts  or  delicts :  con- 
sequently the  matters  brought  before  them  were  actions  affecting 
ownership,  servitutes  (easements),  wills,  and  intestades.  (Cicero, 'Do 
Orators/  i  88, 89.)    The  Querda  InoffldoBi  Tevtamenti  seems  to  hav  j 
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eom6  Mora  thii  oouxt  only.  So  far  m  is  hera  stated  aeems  to  be 
pratty  clearly  made  oat  A  valuable  eiaay  on  this  subject  by  Hollweg 
will  give  further  inf onnation,  and  to  thia  work,  Tigesairdm'B  eaaay, '  Do 
Judidbua  apud  Bomanos/  Zimmem'a  'Rdm.  CiTillst  Procesa:'  and 
Muhlenbrilcn'a  notes  to  Heinecoiuas  '  Antiq.  Rom.'  lib.  !▼.  tit.  vi.,  we 
refer  the  students 

It  ia  not  our  puipose  to  treat  at  length  of  the  Judida  Publica.  They 
were  in  the  nature  of  orimmal  prosecutions,  in  which  any  person,  not 
disqualified,  might  be  the  prosecutor,  and  in  which  the  verdict  was 
followed  by  alegal  punishment.  Judiceswera  employed  here  also, 
and  wera  a  kind  of  assessors  to  the  magistrate,  or  the  Judex  Qunstionis, 
who  presided.  Both  the  accuser  and  the  accused,  as  it  seems,  might 
challenge  a  certain  number  of  the  judices.  Witnesses  wera  examined 
befora  them :  davee  by  torture,  freemen  orally.  The  judices,  at  least 
in  the  more  important  matters,  voted  by  ballot :  each  judex  put  into 
the  urn  the  tablet  of  Acquittal,  of  Condemnation,  or  the  tablet  N.  L. 
(ito»2t9ife<,'' it  is  not  dear"),  according  to  his  pleasure.  The  magistrate 
pronounced  the  verdict  according  to  the  tablets  which  made  a  majority. 
A  livdy  picture  of  the  intrigues  and  bribeiy  which  wera  not  unusual 
on  such  trials  is  given  by  Cicero  in  speaking  of  the  affair  of  Clodius 
and  the  Bona  Dea  ('  £p.  ad  Attic.,'  L  18, 16).  The  various  changes 
made  as  to  the  body  from  whidi  the  judiceswera  chosen  appear  to 
refer  only  to  the  judida  publica.    [Equitzs.] 

Thera  is  a  distinction  between  judida  publics^  judida  populaiia, 
iudicia  extraordinaria,  and  judida  populi. 

The  tiUe  "  De  Offido  Judida  "  in  the  '  Institotes'  (iv.  17)  oontauw 
merdy  general  directions  for  the  conduct  of  the  judices. 

It  should  be  observed  that  this  subject  ia  not  free  from  difficulty. 
What  is  above  stated  must  be  taken  only  aa  correct  in  the  mam 
features.  Further  inquiry  is  stiU  wanted  on  several  matters  connected 
with  the  functions  of  the  judices.  Enough  has  been  said  to  enable  the 
reader  to  oompara  the  Boman  judices  with  the  modem  jury,  and  to 
show  the  difference  of  the  institutions. 

(Gaius,  lib.  iv. ;  Heinecdua,  Syntagma,  d:e,,  by  Muhlenbriich  (1841) ; 
Unterholaier,  Ueber  dit  Bede  doiaro  far  dm  Sehautpider  Moiciua, 
ZtiUchnft,  &c.,  L  248 ;  and  his  remarks  on  the  difference  between  the 
cwidieiio  and  the  actio  in  fenonam,  with  roference  to  the  judiea;  and 
Hefifter,  C<mment.  in  Qaii  Ubrvm  qnartwn,  D.  5, 1.  D.  48.  InH.  4, 18.) 
[Intsbdict.] 

Dr.  Pettingall's  *  Enquiry  into  the  Use  and  Practice  of  Juries  among 
the  Greeks  and  Bomans,'  iiondon,  1789,  may  be  consulted  aa  to  the 
functions  of  the  Boman  judices  in  the  Judida  Publico.  Theauthor^s 
condudons  seem  in  the  main  to  be  correct,  though  hia  ms^  is  an  ill- 
arranged  and  unmethodical  production.  The  'Attisohe  Process/  by 
Meier  and  Schdmann,  and  the  essay  of  Pettingall,  may  be  consulted 
with  raf erence  to  the  functions  of  the  Attic  Dicastre. 

JUDGE  (from  the  French  jtcpe,  which  is  from  the  Latin  yutiex),  is 
a  man  who  presides  in  a  court  duly  constituted,  dedares  the  law  in  all 
matters  that  ara  tried  befora  him,  and  pronounces  the  sentence  or 
judgment  of  the  law.  Then  aro  judges  of  the  three  Superior  Courts 
of  Law  at  Westminster,  judges  in  the  Courts  of  Equity,  judges  in  the 
Ecdedaatical  and  Admiraltv  Courts,  and  in  the  County  a^  other 
courts.  Sotic  judges  ara  called  recorders,  and  thera  aro  other  names, 
but  the  name  does  not  slter  the  nature  of  the  office.  When  **  the 
judgea  "  simply  aro  spoken  of,  the  judges  of  the  superior  courts  of 
common  law  ara  meant. 

The  judges  of  the  superior  courts  ara  appointed  by  the  crown.  They 
hold  their  office  during  good  behaviour,  and  can  only  be  removed  by 
the  crown  on  the  address  of  both  houses  of  parliament  (18  Wm.  III. 
c.  2).  Formerly  thdr  commissions  ceased  upon  the  demise  of  the 
crown,  but  by  the  1  Geo.  III.  c.  28,  they  continue  to  hold  their 
dfice  during  good  behaviour  notwithstanding  any  demise  of  the 
crown,  and  their  salaries  ara  secured  to  them  ao  long  as  they  hold  their 
office. 

By  varioua  acts  of  parliament  retiring  pendens  of  a  determinate 
amount  may  be  granted  to  the  judgea  of  the  superior  courts  of  law, 
and  to  the  judges  in  equity.  But  to  be  entitled  to  the  pennon  the 
judge  must  have  hdd  the  office  for  fifteen  yean,  unless  bad  health  has 
prevented  them  from  holding  office  so  long. 

Judges  of  courts  of  record  [CouBTs]  ara  not  liable  to  prosecution 
for  anything  done  by  them  as  judges.  iM  or  ara  they  liable  to  an  action 
for  any  error  in  judgment  or  for  wrongful  imprisonment,  at  least  when 
they  are  acting  witibin  Uidr  jurisdiction.  Judges  ara  punishable  for 
bribery,  by  loss  of  office,  fine,  and  imprisonments 

The  powen  and  duties  of  judges  would  form  the  subject  of  an 
elaborate  treatise.  It  may  be  suffident  to  observe  that  in  England  the 
judges  of  the  superior  courts  ara  so  well  protected  in  the  dischaige  of 
their  duty  and  so  sura  in  their  office,  as  to  make  them  entirdy  inde- 
pendent of  all  political  and  private  influence,  and  they  ara  paid  wdl 
enough  to  secura  them  against  all  temptation  of  lucra.  Acoordingly 
an  instance  of  misoonduct  in  any  judge  of  the  superior  courts  of  law, 
or  any  judge  who  holds  a  high  office,  is  now  seldom  or  never  heard  ol 
The  only  question  that  can  be  raised  is,  whether  the  most  competent 
persons  ara  always  appointed,  and  whether  persons  ara  not  sometimes 
appointed  who,  thou^  not  abisolutdy  incompetent,  ara  much  lees  com^ 
petent  than  oUien,  and  sometimes  hardly  competent.  The  danger  is 
somewhat  lessened  by  the  operation  of  public  opinion,  and  also  of  the 
opinion  of  the  bar,  so  that  the  risk  of  a  totally  incompetent  person 


bdng  appointed  is  not  great.  The  press  in  this  way  axereises  a  whole- 
some but  bv  no  means  suffident  dieck  on  the  Lord  Chancellor,  by  whom 
nearly  all  the  judges  ara  now  appointed.  It  would  be  imposdble,  not- 
withstanding any  burst  of  public  or  professional  complaint,  for  any 
chancellor,  however  much  he  might  wish  to  shape  his  conduct  to  gain 
public  approbation,  to  recol  an  appointment,  and  a  judge,  once  in  office, 
could  not  well,  by  redgning,  admit  the  justice  of  the  onimadverdons 
made  on  his  appointment.  The  evil  thua  nece^rily  inddent  to  the 
possesdon  of  unlimited  patronage  by  the  chancellor,  and  to  which 
public  attention  has  been  reoentiy  called,  is  inseparable  from  the 
practical  working  of  the  constitution,  and  is  probab^  a  much  lees  eril 
than  any  other  mode  of  appointment  that  could  be  suggested. 

JUDGES,  THE  BOOK  OF  (D'^tOQiT :  ufnroi.  Acts  ziiL  20),  a  book 

of  the  Old  Testament,  which  gives  an  account  of  the  history  of  the 
Isradites  from  the  death  of  Joshua  io  that  of  Samson.  Joshua  did 
not  exterminate  according  to  divine  commandment  idl  the  nations  of 
Canaan,  but  allowed  each  tribe  to  settie  in  the  district  of  land  allotted 
to  it  bef oro  the  termination  of  the  war.  Since  the  tribes  wera  not 
imited  by  any  national  lesgue,  and  wera  surrounded  by  powerful 
enemies,  they  wera  frequently  conquered  by  the  neighbouring  nations 
and  obliged  to  pay  tribute.  But  they  seldom  remained  in  subjection 
for  any  length  of  time;  they  still  ratained  mudi  of  the  valour  by 
which  they  were  originally  distinguished ;  and  tiieir  patriotic  effinrts 
were  usually  directed  or  supported  by  a  series  of  individuals,  who  wera 
remarkable  dther  for  craft,  bodily  strength,  or  daring  valour.  These 
persons  wera  called  ShapheHm,  which  is  not  very  wdl  trandoted  by 
our  Englidi  word  "Judges,"  since,  with  the  exception  of  Deborah 
(Judges,  iv.  4,  6),  none  of  them  appeared  to  have  excffdsed  the  judicial 
office  tiU  the  time  of  Eli,  who  was  also  high-priest.  After  they  had 
delivered  their  countrymen  from  their  oppresson,  they  usually  ratired 
into  private  life.  (Judges,  viii  28,  29.)  The  word  would  be  better 
trandoted  Govemora,  or  Bulers.  The  most  prominent  duty  of  Oriental 
mien  is  to  be  judges.  The  Carthaginians  called  thmr  non-r^gal 
governors  by  the  same  titie,  modified  by  the  Latina  into  Suffeie, 

The  book  of  Joshua  condsts  of  two  distinct  parts.  The  first,  after 
an  introduction  on  the  state  of  the  Israelites  after  the  death  of  Joshua 
(di.  i  ii),  givea  an  account  of  the  exploits  of  the  different  judges  from 
Othnid  to  Samson  (ch.  iii-xvL)  Thera  wera  thirteen  judges,  exduding 
Abimdech,  who  was  made  king  by  the  men  of  Shediem  (ix.  6),  namdy : 
Othnid  (iiL  9) ;  Ehud  (iii  16) ;  Shamgar  (iiL  81) ;  Deborah  (iv.  4) ; 
Barak  (iv.  6);  Gideon  (vL  11) ;  Tola  (x.  1);  Jair  (x.  8);  Jephthah 
(xii.  7);  Iban (xii.  9) ;  Elon  (xil  11) ;  Abdon  (xiL  18) ;  Samson  (xv. 
20).  The  second  part  of  the  book  (ch.  xvii-xxi)  gives  an  account  of 
an  idol  that  was  worshipped  first  in  the  fitmily  of  Micah  (ch.  xvii.),  and 
afterwards  in  the  tribe  of  Dan  (ch.  xriii.) ;  and  also  a  history  of  a  bar- 
barous act  committed  by  the  Benjamites  of  Gibeah,  whidi  leid  to  a  war 
between  the  tribe  of  Benjamin  and  all  the  other  tribes,  in  which  the 
former  was  nearly  extirpated. 

The  author  of  the  book  and  the  time  in  which  it  waa  written  ara 
equally  uncertain.  Among  the  Jews  thera  wera  many  prophets  whose 
names  ara  not  mentioned  in  Scriptura,  and  the  book  was  probably  con- 
tributed to  by  mora  than  one,  though  it  is  commonly  ascribed  to 
SamueL  Some  have  argued,  from  Judg.  xviii  SO,  that  it  could  not 
have  been  written  till  the  time  of  the  Babylonish  captivity ;  but,  com- 
paring this  passage  with  1  Sam.  iv.  11,  ood  Psalm  Ixviii.  60,  61,  it  is 
most  likely  that  it  raf  en  only  to  the  captivity  of  the  Ark,  and  of  a  part 
of  tiie  tribe  of  Dan,  who  were  subjected  to  the  Philistines.  The  last 
five  chaptera,  also,  ara  clearly  supplementary,  and  wera  probably  added 
about  the  time  of  Solomon.  The  book  aces  not  give  a  continuous 
history  of  the  people,  and  contains  many  things  which  could  hardly 
have  been  written  by  the  same  individuaL  Many  of  its  narratives  ara 
rapeated  in  other  books  of  the  Old  Testaments  Compara  Judg.  iv,  2, 
vL  14,  xl  2,  with  1  Sam.  xii.  9-12 ;  Judg.  ix.  68,  with  2  Sam.  xi  21 ; 
Judg.  vii.  21,  with  Is.  ix.  4 ;  Judg.  vii.  25,  with  Ps.  Ixxxiii.  11.  Two 
or  three  venes  in  the  song  of  Deborah  ara  copied  almost  word  for 
word  in  some  of  the  Psalms.  Compara  Ps.  IxvuL  8,  9,  xovii.  6,  with 
Judg.  V.  4, 6. 

T^  chronology  of  this  book  has  oocadoned  considerable  difficulty. 
The  period  of  the  Judges  is  usually  estimated  at  299  yean,  in  conse- 
quenoe  of  a  passage  in  the  book  of  Kings  (1  Kings  vi  1),  in  whidi  it  is 
sdd  that  480  yesra  elapsed  from  the  departura  of  the  Israelites  from 
Egypt  to  the  foundation  of  the  Temple  by  Solomon ;  though  the  andent 
verdons  ara  not  all  agreed,  and  the  present  Septuagint  has  440  years. 
St.  Paul,  on  the  oontiwy,  gives  450  yean  aa  the  period  of  the  Judges. 
(Acts,  xiii.  20.) 

The  canonical  authority  of  this  book  has  never  been  disputed.  It  is 
placed  in  all  the  Hebraw  manuscripts  immediately  after  the  book  of 
Joshua.  It  is  quoted  by  Philo  and  Josephus,  and  also  in  Acta,  xxxiL 
20,  and  in  the  Epibtle  to  the  Hebraws,  xL  82. 

(The  InlrodueUona  of  Eichhom,  Jahn,  De  Wette,  Augusti,  and  Home; 
Harenberg,  EinUihmg  m  da»  Btuih  der  RUihter;  Studer,  Da»  Bwck 
der  JUchter,  grammcUuch  und  hiitcriaeh  erkUirt,  1885.) 

JUDGMENT  is  the  sentence  of  the  law  pronounced  by  the  court 
upon  the  matter  in  the  record,  and  the  remeidy  prescribed  by  law  ior 
the  redress  or  punishment  of  injuries;  the  suit  or  prosecution  bdng 
the  vehide  by  which  the  injury  is  brou^^t  befora  the  court  Judg- 
ments ara  given  under  four  heauls  of  issues :  on  Demurrer,  where  the 
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fieto  MO  oonfeised  by  the  partiet,  and  the  UW  determined  by  the 
court ;  on  Verdiet,  where  the  law  ie  admitted  and  the  fact  disputed ; 
by  Oonf esaion  or  Default,  where  the  defendant  admita  both  the  hm 
and  the  fact ;  and  on  Nonsuit  or  Betnudti  where  the  plaintiff  aoknow- 
ledges  that  neither  the  law  nor  the  faota  are  sufKeieDt  to  support  his 
case,  aaid  therefore  abandons  the  prosecution. 

Judgments  are  either  interiocutory  or  finaL  hxtorlooutory  judg* 
ments  indude  all  thpse  which  are  given  on  account  of  iht  inoomplete 
state  of  the  case  aa  brought  bef^  the  courti  and  which  do  not  go  to 
the  absolute  merits  of  the  case  3  such  as  judgments  on  pleas  of  ahtkie* 
ment.  But  the  largest  class  to  which  this  term  is  applied  are  judg* 
ments  whidi,  although  they  decide  the  light  between  the  parties^ 
Require  some  other  proceeding  to  determine  the  amount  to  be  recovered. 
This  proceeding  is  commonly  a  writ  of  inquiry,  directed  to  the  sheriff, 
who  uerefore  impi-'»*"*»^«»  a  jnxy,  and  proceeds  to  assess  the  amount  of 
damages  to  which  the  party  in  whoae  fa^ur^the  interlocutory  judg- 
menthas  been  given  is  entitled.  If,  however,  the  suit  is  for  a  spedfio 
thing  or  sum,  the  decision. of  the  court  determining  whether  the  plain- 
tiff is  or  is  not  entitled  to  recover  the  zemedy  he  sues  for,  the  judgment 
isfinaL 

By  the  Common  Law  Procedure  Act,  1852,  a  plaintiff  or  defendant 
having  obtained  a  voxlict,  judgpnent  may.be  signed  thereon  in  fourteen 
days  unless  olhevwise  ordBced  by  the  judge.  The  opposite  party  may 
prevent  judgment  from  being  signed  by  moving  the  oonrt  for  a  new 
trial  in  case  of  any  objection  to  the  proceedings;  for  arrest  of  judg* 
ment,  if  Anvthing  bad  appears  on  the  record ;  for  judgment  ndn  obktmU 
¥€t€dic(6,  that  is,  that  judgment  may  be  given  in  his  favour,  notwith- 
standing the  verdict,  when  the  plaintiff  conceives  tbat  a  plea  of  con- 
fession and  avoidance  in  which  a  verdict  has  been  c^ven  for  the 
defendant  is  improper ;  for  repleader,  when  the  pleading  failed  to  raise 
the  material  question ;  or  for  a  writ  of  verdrefacioB  de  »ovo,  when  some 
form,  as  by  improperly  choosing  the  jury,  has  been  violated.  After 
the  expiration  of  these  fourteen  days,  the  plaintiff  or  defendant  ma^ 
obtain  the  signature  or  allowance  of  the  proper  officer  of  :the  court, 
stating  that  the  judgment  is  in  his  favour.  This  is  called  signing 
judgment. 

The  naturo  or  form  of  the  judgment  varies  according  to  the  nature 
of  the  action,  the  plea,  the  issue,  and  the  manner  and  result  oi  the 
decision. 

1st  If  the  issue  be  for  the  plaintiff. 

If  it  be  an  issue  at  law  arising  up(m  a  dilatory  plea,  the  judgment  is, 
that  the  defendant  answer  over,  and  is  called  ft  rtiptmiUat  outien  Upon 
all  other  issues  in  law,  and  generally  in  fact,  the  judgment  is  that  the 
plaintiff  do  recover,  which  Ib  called  qwod  reeupent, 

2nd.  If  the  issue  be  for  the  defendant. 

The  issue  bdng  on  a  dilatory  plea,  whether  of  law  or  fact,  the  judg- 
ment is,  that  the  writ  or  declaration  be- quashed  or  the  suit  be  abated ; 
if  the  issue  be  on  a  peremptory  plea,  the  judgment  is  that  the  plaintiff 
take  nothing,  which  is  called  a  judgment  ni^  capiat.  When  judgments 
are  given  by  default,  or  confession  without  issue,  if  for  the  plaintiff, 
they  are  qmod  reeupent,  if  for  the  defendant,  nil  capiat. 

Besides  the  question  at  issue  being  decided  by  the  judgment^  the 
costs  of  the  suit  are-  generally  directed  to  be  taxed  and  paid  by  the 
perty  against  whom  the  judgment  is  deUvered.  In  addition  to  this, 
the  judg^nent,  when  given  for  the  plaintiff,  orders  that  the  defendbmt 
"  be  in  meroy," — that  ia,  amerced  or  fined  for  his  delay  of  justice ;  and 
when  for  the  defendant,  that  the  plaintiff  ''  be  in  meroy  "  for  his  false 

Judgment  being  signed,  the  party  in  whose  favour  it  is  given  may 
sue  out  execution  thereon,  directed  to  the  sheriff  of  the  county  where 
the  property  to  be  taken  is  situated.  At  common  law,  the  goods  and 
chattels  of  a  debtor  under  a  writ  of  Jieri  faeioi,  and  the  growing  profits 
of  the  land  under  a  levari  fadat,  could  alone  be  taken  in  execution  by 
a  judgment  alitor  for  debt  or  damages.  The  remedy  was  extended 
bv  the  13  Edw.  I.  stat.  1,  c.  18  (West  2),  to  the  creditor  over  a  moiety 
of  the  real  property  of  the  debtor,  for  which  puipose  a  writ  called  an 
tUgit  was  created,  mduding  all  freehold  estates  and  interests  which  the 
debtor  held  in  severalty,  coparcenery,  or  in  common,  and  all  rent 
charges;  but  copyhdds  wero  held  not  to  be  liable  to  be  taken  in  exe- 
cution under  this  writ  Bv  a  fiction  of  the  law,  judgments  were  con- 
fddered  to  take  offset  from  the  first  day  of  the  term  in  which  they  were 
signed,  and  theref  ora  a  purchaser  might  have  his  estate  encumbered  by 
a  judgment  acknowledged  subsequently  to  the  purohase.  To  remedy 
this  injustice,  it  was  enacted  by  the  Statute  of  fVauds  (29  CSar.  II.  c.  8), 
that  any  judge  who  should  sign,  judgments,  should  at  the  time  of 
signing  set  down  the  exact  date  thereof ,  which  date  should  be  also 
written  on  the  maigin  of  the  record  when  the  judgment  was  entered, 
and  such  judgments  should  operate  from  the  date  ai^>earing  on  the 
margin.  As,  however,  this  did  not  compel  the  plaintiff  to  bring  in  the 
judgment  roll,  it  was  almost  impossible  for  purohasers  to  discover  what 
judgments  existed  against  the  lands  about  to  be  conveyed.  An  Act, 
thereforo,  was  passed  (4^5  Wm.  &  Maxy,  c.  20),  afterwards  made  per- 
petual by  the  7  &  8  Wm.  III.  o.  86,  which  directed  that  the  derk  of 
the  Court  of  C.  B.,  the  clerk  of  the  Dockets  of  the  Court  of  B.  K.,  and 
the  master  of  the  office  of  pleas  in  the  Court  of  Exchequer,  should 
keep  an  alphabeticsl  list  or  docket  of  all  judgments  in  their  respective 
courts,  entered  according  to  the  names  of  the  defendants ;  and  that  no 
judgments  should  affect  lands  in  the  hands  of  bond  Jlde  purchasers, 


nnless  so  docketed  according  to  the  Act  How  this  law  has  been 
altered  by  recent  statutes  wiU  be  hereafter  considered.  For  the  pur* 
pose  of  diM^iarging  a  judgment,  the  proper  mode  is  to  enter  up  satis- 
faction on  the  court  roUs ;  but  a  deed  of  release  will  have  the  same 
effect  although  the  judgment  be  allowed  to  remain ;  and  it  has  been 
held  that  a  release  of  all  suits  is  a  complete  dischaxge  of  all  unsatisfied 
judgments.  If  execution  be  not  sued  out  within  a  year  and  a  day  of 
signing  the  judgment,  it  must  be  revived  by  a  writ  of  tcirtfaeuu;  and 
a  jud^ent  was  presumed  to  be  satisfied  after  a  lapse  of  twenty  yean 
mm  the  signing  or  the  laat  revival,  which  is  now  confirmed  by  the 
statute  8^4  Wm.  IV.  0.  27. 

The  entering  the  judgment  on  record,  except  in  the  oases  specified 
by  the  Act,  whero  the  lands  in  the  hands  ol  purchasers  are  to  be 
affected,  is  not  absolutely  neoeseary.  But  to  support  a  writ  even 
brought  for  the  purpose  of  reversing  the  judgment,  the  judgment 
must  be  entered  on  the  records  of  the  oourt 

Beoent  statutes  have  introduced  great  changes  in  the  law  of  judg- 
ments aa  they  affect  real  property;  but  as  the  same  rules  which  existed 
before  those  enactments  are  still  under  oertain  circumstances  oc^iable 
of  application,  it  may  be  useful  first  to  consider  how  judgments  then 
stood. 

A  judgment  at  the  time  of  entering  up  became  a  general  lien  upon 
all  property,  real  and  personal,  which  the  debtor  then  held  or  subse* 
quently  aoquire^f  and  gsf  e  the  creditor  a  legal  right,  so  long  as  the 
judgment  remained  on  the  records  of  the  oourt  and  unsatisfied,  to  enter 
npon  and  reduce  into  possession  any  such  property,  b  v  suing  out  the 
writ  of  fieri  fadat^  if  the  goods  and  chattds  A  the  debtor  were  to  be 
taken  in  execution,  or  the  writ  of  eUgit  as  to  his  real  estate,  thereby 
changing  that  which  was  before  a  naked  right  into  an  absolute  interest, 
limited  nevertheless  to  the  amount  of  the  debt  or  damages  for  which 
judgment  was  originally  entered  up. 
•  As  to. personal  estate,  it  was  enacted  by  the  16th  section  of  the 
Statute  of  Frauds,  that  the  goods  of  the  debtor  should  be  bound  by  a 
judgment  only  from  the  time  of  taking  out  execution.  And  on  &e 
mt^retation  of  this  dause  it  was  hdd  that  chattel  interests  in  land 
were  included  under  the  term  goods.  This  dause  still  remains  in  fuU 
effect,  although  in  the  case  of  a  fraudulent  assignment  after  entering 
up  judgment  and  befbre  execution,  a  court  of  equity  would  assist  the 
judgment  creditor  to  follow  the  goods  into  the  hands  of  the  assignee. 

The  rights  of  the  judgment  creditor  fiTinting  only  at  law  over  the 
personal  property  of  the  debtor,  which  was  afterwards  extended  to  a 
moietv  of  the  real  estate,  at  law  tiie  legal  estate  was  only  affected,  and 
therefore,  by  the  subsequent  creation  of  trusts,  the  judgment  creditor 
was  frequently  prevented  from  obtaining  that  remedy  at  law  against  the 
debtor  to  which  he  otherwise  would  have  been  entitled.  To  remedy 
this  inconvenience,  and  enable  the  judgment  creditor  to  obtain  execu- 
tion on  the  beneficial  interest  in  any  portion  of  the  property  of  the 
debtor,  it  was  enacted  by  the  Statute  of  Frauds  that  execution  should 
be  deliverod  of  all  such  lands,  tenements,  rectories,  tithes,  and  heredi- 
taments, as  any  other  person  or  persons  should  be  seised  or  possessed 
of,  in  trust  for  him  sga^nst  whom  execution  was  so  sued,  like  as  if  the 
debtor  had  been  seised  of  such  lands  and  of  such  estate  as  they  be 
seind  of  in  trust  for  him  at  the  time  of  the  execution  sued.  On  the 
interpretation  of  this  statute,  it  was  held  that  an  equitable  interest  in 
ft  term  of  years  was  not  included  within  its  Umits,  and  only  such  trust 
estate  as  the  debtor  was  interested  in  at  the  time  the  execution  waa 
sued  out,  and  in  which  he  had  the  sole  beneficial  interest  In  tiiis  case 
the  judgment  creditor  hai«  no  execution  at  law,  but  he  might  come 
into  a  court  of  equity  and  daim  the  same  satisfaction  out  of  the 
equitable  interest  as  he  would  have  been  entitled  to  at  law  if  it  were 
legaL  As  however  the  sole  right  of  coming  into  a  oourt  of  equity  waa 
based  on  the  failure  of  the  law,  it  was  necessary  that  the  judgment 
creditor  diould  forfeit  his  title  to  the  utmost  by  suing  out  his  writ  of 
elegit  before  the  court  would  listen  to  any  application  to  remove  the 
le§^  impediment  Upon  the  same  principle  that  it  assisted  the 
creditor  who  had  no  relief  at  law,  the  oourt  of  equity  did  not  permit  a 
judgment  against  a  trustee,  though  at  law  a  lien  upon  the  estate,  t4 
affbot  the  braefidal  interest  of  the  cestui  que  trust 

As  under  the  last  mentioned  clause  of  the  Statute  of  Frauds  a 
judgment  did  not  affect  the  legal  estate  in  the  hands  of  the  trustee, 
until  the  writ  was  ahsdutdy  deposifed  in  the  hands  of  the  sheriff,  a 
purchaser  of  the  equitable  estate  without  notice  might  by  getting  in 
the  legal  estate  protect  himself  against  prior  judgmentcT;  but  if  the 
purchaser  bought  with  notice  of  &e  judgment,  no  acquisition  of  the 
legal  estate  would  protect  him.  Equities  of  redemption  were  decided 
to  be  not  such  trust  estates  as  to  be  induded  by  the  Statute  of  Frauds, 
the  debtor  not  having  the  sde  beneficial  interest 

In  the  case  of  lands  contracted  to  be  sold,  the  purehaser  is  relieved 
in  equity  against  judgments  entered  up  subsequently  to  the  contract ; 
and  also  where  hmd  is  conveyed  to  trustees  for  sale,  whoae  receipta 
are  to  be  suffident  discharge,  the  purehaser  vrill  not  be  bound  by  any 
subsequent  judgments  of  which  he  has  even  express  notice. 

Until  the  passing  of  the  acts  1  &  2  Vict  c  110, 2^8  Vict  c.  11, 
and  8  &  4  Vict  c  82,  the  law  of  judgments  remained  in  the  main 
tmdianged.  By  them  decrees  and  orders  of  Courts  of  Equity  and  ndes 
of  Courts  of  Common  Law,  and  ordere  of  the  Lord  Chimcellor  in 
matters  of  bankruptcv  and  lunacy,  are  given  the  effbct  of  judgmenta, 
and  the  aeonrity  ox  tne  creditor  has  been  extended  from  a  moiety  to 


17 


JUDGMENT. 


JUGGERNAUTH. 


10 


the  whole  of  the  debtor^e  Uxxda,  indading  oopyholdB,  making  leaaeholds 
bound  in  the  aame  manner  as  freeholda.  And  as  all  lands  are  included 
hj  the  acts,  over  which  the  debtor  may  have  a  disposing  power,  judg- 
ments against  a  tenant  in  tail  are  bindmg  on  his  issue ;  for  the  tenant 
might  at  any  time  have  barred  the  entiuL  So  also  were  equities  of 
redemption  imd  trust  estates,  in  which  the  debtor  had  only  a  partial 
interest.  After  passing  this  act  a  question  was  raised  whether  stock 
was  comprised  in  which  the  debtor  had  only  a  partial  interest,  but 
this  was  set  to  rest  by  a  clause  of  the  second  act,  mentioned  above, 
which  distinctly  declares  that  the  interest  of  the  judgment  debtor, 
whether  in  possession,  remainder,  or  reversion,  in  any  stocks,  funds,  or 
shares,  as  also  in  the  dividends  and  annual  proceeds  of  such  stocks, 
fta,  is  to  be  liable  to  the  judgment,  and  that  stock  standing  in  the 
name  of  the  accountant-general  is  to  be  in  the  same  position.  Money 
and  securities  for  money  (except  where  deposited  in  the  hands  of  a 
third  person  as  a  trustee)  can  also  be  taken  in  execution.  But  the 
greatest  alteration  which  recent  statutes  have  worked  is  changing  the 
effect  of  judgment  before  execution  is  sued  out,  from  a  general  lien  to 
a  specific  charge  upon  the  ''lands,  tenements,  rectories,  advowsons, 
tithes,  rents,  and  hereditaments"  of  which  the  judgment  debtor  may, 
at  the  time  of  entering  up  judgment,  or  at  any  time  afterwards,  be 
possessed,  of  any  estate  whatsoever,  at  law  or  in  equity,  or  over  which 
he  may  have  any  disposing  power.  All  the  judgments  are  made  bind- 
ing on  the  povons  against  whom  they  are  entered  up,  and  against  all 
persons  claiming  through  them,  the  judgment  creditor  being  entitled 
to  the  same  remedies  in  a  court  of  equity  as  if  the  debtor  had  by 
writing  agreed  to  charge  the  lands,  &a  The  creditor  is  not  however  to 
proceed  in  equity  to  obtain  the  benefit  of  such  a  charge  until  the 
expiration  of  one  vear  from  the  time  of  entering  up  such  judgment; 
and  in  case  of  bankruptcy,  the  judgment,  unless  entered  up  one  year, 
is  to  give  no  preference  to  the  jud^ent  creditor  beyond  creditors  for 
simple  contract.  A  special  proviso  excepts  purchasers,  mortgagors,  or 
creditors  previous  to  the  time  when  the  act  came  into  operation ;  and 
with  respect  to  purchasers  for  valuable  oonsideration  without  notice, 
the  rules  of  equity  remain  unaltered. 

A  judgment  creditor,  applying  now  for  remedy  to  the  Court  of 
Chancery,  wUl  not  be  obliged  to  sue  out  the  writ  of  elegit,  for  that 
which  is  agreed  to  be  done  is  considered  by  a  Court  of  Equity  as 
actually  performed,  and  the  judgment  creditor  has  therefore,  by  virtue 
of  his  judgment  (done,  an  equitable  estate.  If  however  a  judgment 
creditor,  having  obtained  any  charge,  or  being  entitled  to  the  benefit  of 
any  security,  ^uld,  before  the  property  so  charged  or  secured  is  con- 
verted into  money  and  applied  towards  the  payment  of  the  judgment 
debt,  cause  the  judgment  debtor  to  be  arrested,  the  benefit  of  such 
charge  or  security  is  deemed  relinquished.  The  extent  of  such  chai^ge 
goes  now  to  the  mterest  at  the  rate  of  four  per  cent,  on  the  judgment 
debt,  as  well  as  to  the  debt  itself. 

The  dockets  which  existed  since  the  4  ft  5  W.  ft  M.  are  now  finally 
closed,  and  no  judgment,  decree,  or  order,  which  might  be  registered 
tmder  the  1  ft  2  Vict,  a  110  (see  18  ft  19  Vict  c.  15,  s.  4),  can  affect 
purchasers,  mortgagors,  or  creditors,  imless  and  until  a  memorandum 
or  minute  of  the  judgment/  &c.,  with  the  person's  name  against  whom 
and  the  date  when  it  was  recovered,  is  left  with  the  proper  officer  of 
the  proper  court,  who  is  to  enter  the  same  in  a  book  kept  for  the  pur- 
pose, in  an  alphabetical  order  by  the  name  of  the  person  whose  estate 
is  to  be  affected.  In  order  to  keep  aUve  old  docketed  judgments,  it  was 
made  necessary  to  register  them  according  to  this  provision  before  a 
certain  time  fixed  by  the  act,  or  they  would  be  deemed  satisfied. 

Under  the  old  law  a  purchaser  was  bound  by  undocketed  judgments 
of  which  he  had  notice,  but  it  is  expressly  provided  bv  the  late  acts 
that  the  judgment  creditor  shall  not  take  advantage  of  the  extended 
remedies  imless  the  judgment  be  duly  registered  according  to  their 
provisions.  The  necessily  for  searching  for  judgments  on  the  transfer 
of  property  is  also  greatly  reduced,  for  the  2  ft  3  Vict.  c.  11,  requires 
all  judgments  to  be  re-registered  every  five  years  from  the  date  of  the 
last  registry,  otherwise  they  are  to  be  considered  as  void  against  pur- 
chasers, mortgagors,  and  creditors;  and  by  the  act  18  ft  19  Vict, 
c.  15,  s.  5,  notice  of  any  judgment  not  duly  re-registered  will  not  avail 
against  piurchasers,  mortgagors,  or  creditors.  The  provisions  for  regis- 
tration, it  must  however  be  remembered,  refer  to  the  remedies  which 
the  judgment  creditor  may  have  against  purchasers  for  valuable  con- 
sideration with  notice ;  but  as  between  the  creditor  and  the  debtor,  or 
his  representatives  or  volimteers,  the  judgment  remains  in  full  effect 
until  twenty  years  from  the  time  of  entering  up  or  last  revival  The 
position  in  general  of  judgment  creditors  among  themselves  before  the 
late  acts  depended  on  the  time  when  they  respectively  sued  out  execu- 
tion ;  but  in  a  suit  for  the  general  administration  of  assets  the  judg- 
ment creditors  took  priority  according  to  the  time  of  entering  up  their 
judgments.  Now  as  they  are  entitled  to  such  remedies  in  equi^  as  if 
the  debtor  had  by  writing  charged  his  land,  they  take  priori^  in 
respect  of  their  judgments  from  the  times  of  registration.  It  has  oeen 
questioned  whether  a  subsequent  judgment  creditor  without  notice 
having  sued  out  his  writ  of  elegit  is  not  entitled  to  priority  over  an 
equitable  mortgagee,  but  the  point  has  been  decided  in  favour  of  the 
latter,  upon  the  principle,  that  although  the  judgment  creditor  by  his 
writ  of  elegit  obtained  possession  of  the  legal  estate,  and  thereby  in 
equity,  under  the  ordinary  rules,  could  daim  a  priority  to  a  prior 
equitable  incumbrance  of  which  he  had  no  notice,  yet  that  the  l^gal 
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estate  which  the  creditor  obtains  under  an  elegit  is  only  such  a  one  oa 
the  debtor  himself  had  power  to  grant,  and  therefore  liable  to  all  prior 
equities.    (Whitworth  v.  Gaugain,  8  Hare,  461.) 

By  these  statutes  judgments  of  the  courts  of  the  counties  Palatine 
of  Lancaster  and  Durham  are  to  have  the  same  effect  as  judgments  of 
the  superior  courts  of  Westminster.  But  no  judgment  of  those  courts 
is  to  affect  lands  in  the  hands  of  purchasers,  mortoagors,  or  creditors, 
unless  a  memorandum  of  such  judgment  be  left  wiui  the  prothonotary 
or  proper  officer,  who  is  to  register  the  same  in  a  book  sept  for  the 
purpose. 

Judgments  or  rules  or  orders  of  inferior  courts  of  record,  in  which  a 
barrister  of  not  less  than  seven  years'  standing  shall  preside,  may  receive 
the  same  effect  as  those  of  a  superior  court  by  a  judge's  order  to  remove 
them  into  a  superior  court  But  xmtil  execution  be  actually  sued  out, 
they  will  not  affect  lands  in  the  hands  of  purchasers,  mortgagors,  or 
creditors,  except  so  far  as  they  would  affect  them  as  judgments  of  an 
inferior  court 

In  criminal  proceedings,  after  trial  the  defendant  can  move  in  arrest 
of  judgment  at  any  time  before  iudgmeut  is  pronounced,  but  this  can 
only  be  done  upon  error  appearing  on  the  face  of  the  record,  and  no 
motion  of  this  sort  can  be  made  m  the  defendant's  absence  unless  a 
verdict  is  found  in  which  the  juiy  reserve  a  point  for  the  consideration 
of  the  court  After  the  judgment  is  recorded,  a  writ  of  error  is 
necessary  before  it  can  ei&er  be  reversed  or  altered.  Formerly  no 
judgment  affecting  the  liberty  of  the  individual  could  be  pronoimced 
in  his  absence,  but  this  has  been  altered  by  the  11  Geo.  IV.  and 
1  Wm.  rV.  c.  70,  which  enacts  that  upon  tnals  for  felonies  or  mis- 
demeanours judgment  may  be  pronounced  whether  the  person  affected 
be  present  or  absent,  except  only  in  such  cases  of  information  as  are  filed 
by  leave  of  the  Court  of  Queen's  Bench,  or  in  cases  of  information  filed 
^  the  attorney-general,  where  he  prays  that  judgment  maybe  postponed* 
The  judgment  of  the  court  extends  to  the  life  and  liberty  of  the 
offender  according  to  punishment  decreed  to  the  offence  against  which 
the  judgment  is  dehvered.  In  some  cases  it  extends  to  the  compen- 
sation by  forfeiture  of  the  lands  or  goods,  or  both,  of  the  offender ; 
others  induce  a  disability  of  holding  offices,  or  fix  a  lasting  stigma  on 
the  offender ;  and  a  large  proportion  are  merely  pecuniary  by  sUted  or 
discretionary  fines. 

On  the  subject  of  judgments  see  Chitty's '  General  Practice ; '  Stephen, 
*  On  the  Principles  of  Pleading  in  Civil  Actions ; '  Sugden's '  Vendors 
and  Purchasers ; '  Prideaux, '  On  the  Law  of  Judgments  as  they  affect 
Real  Property.* 

JUDICIAL  COMMITTEE.  Peleqatkb,  Coubt  op;  Privt 
Council.] 

JUDICIAL  SEPARATION.    [Sepabation,  Judicial.] 

JUDICURY.    [Courts.] 

JUDITH,  an  apocryphal  book  of  the  Old  Testament,  contains  an 
account  of  the  invasion  of  Syria  and  Judaea  by  Holofemes,  general  of 
Nabuchodonosor,  king  of  the  Assyrians,  and  particularly  of  the  siege  of 
Bethulia,  a  town  in  Judsea ;  and  of  the  destruction  of  the  As^rian 
army,  and  of  the  death  of  Holofemes  through  the  courage  and  strata- 
gem of  Judith,  the  widow  of  Manasses,  and  an  inhabitant  of  Bethulia. 
The  historical  and  geographical  difficulties  of  this  book  ore  so  great, 
and  its  narrative  so  improbable,  that  a  great  number  of  critics  are 
disposed  to  consider  it  as  a  religious  romance,  probably  written  in  the 
time  of  the  Maccabees,  to  encourage  the  Jews  m  their  struggles  against 
the  Syrian  monarchs.  Grotius  considers  it  an  allegory,  written  in  the 
time  of  Antiochus  Epiphanes ;  and  that "  by  Judith  is  meant  Judsca ; 
by  Bethulia,  the  temple  or  house  of  God ;  and  by  the  sword  which 
went  out  from  thence,  the  prayers  of  the  saints ;  that  Nabuchodnosor 
denotes  the  Devil ;  and  the  kingdom  of  As^ria  the  Devil's  pride,"  &c. 
Montfaucon  ('  La  Verity  de  rinstoire  de  Judith '),  Huet  ('  Dem.  ev. 
Prop.,'  iv.,  p.  866),  and  Prideaux  ('Connection,'  vol.  i.,  pp.  65-74), 
maintain,  on  the  contrary,  that  it  is  a  true  history.  Prideaux  considers 
Nabuchodnosor  to  be  the  same  person  as  Saosduchinus,  the  son  of 
Esarhaddon,  and  grandson  of  Sennacherib;  and  Arphaxad,  who  is 
represented  in  Judith  as  the  king  of  Media,  to  be  only  another  name 
for  Deioces.  But  in  opposition  to  this,  it  should  be  remarked  that 
there  are  many  passages  in  the  book  which  refer  to  a  time  subsequent 
to  the  Babylonian  captivity.  Josephus,  also,  who  seldom  neglects  an 
opportunity  of  extolung  the  valour  of  his  countiymen,  takes  do  notice 
of  this  story. 

The  book  of  Judith  was  originally  written  in  Chaldee,  from  which 
it  was  translated  into  Latin  by  Jerome.  It  was  also  translated  into 
Greek  and  Syriac.  The  English  translation  in  tiie  authorised  version 
was  made  from  the  Greek,  and  differs  in  many  respects  from  the 
translation  of  Jerome,  which  is  still  extant  in  the  Latin  Vulgate. 

There  is  a  great  similarity  between  the  history  of  Judith  and  a  tale 
which  Quintus  Curtius  tella  us  respecting  the  death  of  Spitamenes 
(viii.  8). 

(The  IntroduetioHi  of  Eiohhom,  Jahn,  De  Wette,  Bertholdt,  and 
Home.)  

JUGGERNAUTH,  or  more  correctly  Jagannatha,  though  probably 
a  relic  of  Buddhism,  is  a  oomparativeV  modem  idol,  of  whom  the 
worship  dates  from  a  little  before  the  Christian  era.  Jagannath,  the 
lord  of  the  world,  is  believed  to  be  an  incarnation  of  Vishnu,  who 
under  this  name,  with  the  assistance  of  his  brothers  Bala-Rama  and 
Krishna,  conquered  Bahar.    These  incarnations,  however,  are  very  oon- 
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fuaed ;  Bala-Bama  ii  lometiinefl  identified  with  KriBhna,  and  KriAhnft 
is  a  moiety  of  Vi^a.  In  Oiian  Jagannath  is  known  as  Ram  Chandra. 
Kama  was  a  king  of  Oude,  whose  queen,  Sita,  haying  been  carried  off 
by  the  giant  BaTana,  was  rescued  by  BaJa-Bama,  under  the  form  of  the 
monkey  TTftn^ATnaii,  From  these  come  the  three  idols,  Bama  Chandra 
or  Jagannath,  Bala-Rama,  and  Sita.  The  idols  themsdyes  are  ugly 
wooden  busts  of  gigantic  size,  that  of  Bala-Bama  is  six  feet  high, 
jagannath  fiye  feet,  and  Sita  four  feet.  The  image  of  the  first  is 
painted  white,  of  the  second  black,  and  that  of  Sita  yellow.  The  faces 
are  large ;  the  eyes  of  Jagannath  are  round,  those  of  the  other  two  are 
oyal,  from  the  ears  of  the  males  arms  project  horizontally  forward,  but 
the  feznale  lacks  eyen  tlua  approach  to  the  human  form.  A  new 
image,  according  to  CoL  Phipps,  in  the  '  Asiatic  Journal  *  for  March, 
1824,  is  made  about  once  in  eyery  seyenteen  years,  from  a  Nim  tree 
"  on  which  no  crow  or  other  carrion  bird  has  eyer  perched."  Another 
tradition,  related  by  Mr.  Stirling,  in '  Asiatic  Besearches,'  yoL  15,  says 
that  Jagannath,  or  Vishnu,  liyed  in  Orissa  under  the  form  of  Nil 
Madhaya;  his  fkme  excited  the  attention  of  Indradyumna,  Maharajah 
of  Oujein,  who  desired  to  worship  at  the  sacred  shrine.  On  his  arriyal 
Madhaya  had  disappeared,  but  in  a  dream  he  was  told  a  fresh  ayatar 
would  shortly  take  place,  and  accordingly  a  log  of  the  Nim  tree  (Melia 
azadirachta)  was  seen  to  approach  the  coast,  on  which  were  seen  oonch 
diells,  the  lotus,  fta,  which  was  accepted  as  the  new  ayatar,  remoyed 
to  a  consecrated  place,  and  on  the  firrt  blow  of  the  sacred  axe  it  split 
into  the  three  images  already  named,  requiring  nothing  but  the  dia- 
racteristic  colouring. 

The  great  temple  of  Juggemauth  is  said  to  haye  been  built  in  ▲.D.  480, 
but  it  became  completely  buried  in  sand,  and  remained  so  until  1198, 
when  it  was  restored.  But  CoL  Sykes  maintains,  from  no  allusion  eyer 
being  made  to  it,  that  it  could  not  haye  existed  in  the  6th  centurv ; 
and  no  part  of  the  present  temple  appears  to  be  earlier  in  date  than  the 
11th  or  12th  century.  It  stands  in  the  sea-port  town  of  Ptird  (Pooree), 
in  the  proyince  of  Orissa,  and  is  a  huge  architectural  mass,  oontaroing  a 
sort  of  pyramidal  tower,  210  feet  high,  built  of  coarse  red  granite,  and 
coyered  with  a  rough  coating  of  chunam,  with  two  square  pyramidal 
buildings  adjoining,  the  top  surmounted  by  an  urn.  They  stand  in 
the  centre  of  a  quadrangle  enclosed  by  a  high  stone-wall,  each  side  of 
which  is  660  feet  long,  and  80  feet  high.  In  front  of  the  temple  stands 
a  column  of  elegant  proportions,  brought  from  an  ancient  temple  to 
the  sun  at  Kanwak.  It  is  polygonal,  of  light  and  elemnt  appearance, 
and  is  surmounted  by  a  figure  of  the  monkey-deity  Hiuneman.  The 
material  is  a  dark-coloured  basalt  The  entrances  of  the  temple  are 
fianked  by  colossal  fifures  of  lions  or  griffins,  with  mythological  porters 
resting  on  their  dubs  caryed  on  the  side  posts.  It  is  a  yery  con- 
spicuous land-mark,  and  is  of  considexuble  importance  to  nayigators  on 
the  flat  and  uniform  coast  where  it  is  situated.  The  country,  to  the 
distance  of  about  a  mUe  from  the  sea,  is  a  waste  of  deep  loose  sand ; 
farther  inland  it  consists  of  low  sand-hills  coyered  by  a  thick  forest  of 
dwarf-trees. 

The  festiyal  of  Jagannath,  called  Buth  Jatra,  takes  place  eyery  year, 
and  the  number  of  pilgrims  is  still  yery  great,  though  much  less  than 
formerly,  when  Dr.  Carey  estimated  them  at  1,200,000;  but  in  1846 
there  were  180,000,  and  in  1849  and  1860  aboye  100,000.  The  idols 
are,  in  the  first  instance,  dragged  from  their  pedestals  without  decency 
or  reyerence,  thrown  down  the  steps,  and  hauled  through  the  mudf, 
until  they  reach  the  cars  proyided  for  each  of  them.  That  of  Jagannath 
is  46  feet  in  height,  that  of  Bala-Bama  44  feet,  and  that  of  Sita,  or 
Subuhdra,  42  feet.  The  first  has  sixteen  wheels,  the  second  fourteen, 
the  third  twelye ;  and  the  platforms  decrease  in  similar  proportions. 
A  small  rail  surroimds  the  platform  of  each  car,  in  which  an  opening 
of  a  few  feet  is  left  in  front  of  the  idols.  Cables  are  attached  to  the 
cars,  and  by  these  the  pUgrims  drag  it  about  a  mile  and  a  ^a^l^  to  its 
destination,  and  then  back  again,  the  whole  procession  occupying 
three  days. 

Mill,  in  his 'History  of  British  India '  (b.  ii.  c.  6),  says,  "It  is  cus- 
tomazT  for  numbers  of  congregated  persons  to  throw  themsdyes  under 
the  wheds,  and  eyen  fathers  and  mothers  with  their  children  in  their 
arms.  The  chariot  passes  on,  as  if  no  impediment  existed,  and  crush- 
ing them  to  death  is  supposed  to  conyey  them  immediately  to  heayen." 
Profejwor  H.  BL  Wibon  says  fin  his  edition  of  Biill's  work),  "this 
practice  is  modem :  Jagannath  himself  is  modem,  and  has  no  place  in 
the  Vaidmaya  Puranaa.  It  is  not  improbable  that  the  present  shrine 
attained  reputation  as  a  place  of  pilgrimage  no  longer  ago  than  a 
century"  (that  is,  in  1740).    Self-immolation  has  been  prohibited  by 


midal  black  stone,  fabled  to  haye  fallen  from  heayen,  or  miraculoudy 
to  haye  placed  itself  on  the  place  where  the  temple  now  stands ; "  and 
he  seems  to  consider  it  as  of  the  same  nature  as  the  Black  Stone  at  the 
Eaaba  of  Mecca,  which  he  thinks  is  an  aerolite. 

(Mm,  Bi^  of  BriUtk  India,  by  Wilson ;  Oeographieal,  StaHttical, 
andMutoncal  AecomU  of  Oritta  Proper,'' or  OuUaek,  by  A.  Stirling, 


1861.) 


JUGLANDIN.  A  non-azotised  body  of  uncertam  composition  con- 
tained in  green  walnuts;  the  extract  of  wahxuts  ia  m  fact  impure 
juglandin.    In  contact  with  the  air  it  becomes  rapidly  black  and  on 


this  account  Is  sometimes  employed  'as  a  hair-dye.  It  is  also  occa- 
sionally used  in  medicine. 

JULIAN  PEBIOD  is  a  term  of  years  often  employed  in  chronology, 
in  order  to  ayoia  the  ambiguity  attendant  on  reckomng  any  time  ante- 
cedent to  our  sera.  The  Julian  Period  consists  of  7980  years,  and  is 
reckoned  as  haying  b^gun  4718  years  before  our  era;  so  that  the 
present  year  1860  corresponds  to  6578  JuL  Per.  The  sera  of  the 
creation,  or  Anno  Mimdi,  which  has  been  used  by  Christian  and  Jewish 
writers,  cannot  be  considered  as  a  fixed  point,  as  chronologists  and 
controyersialiBts  are  not  agreed  as  to  the  precise  time  of  its  commence- 
ment, some  placing  the  creation  4004  years  ro.,  others,  such  as  the 
early  Alexandrian  Christians,  5602  B.C.,  and  the  Gredto  and  Bussians 
at  5508  B.a  The  Julian  Period  is  produced  by  the  multi]^cation  of 
the  Imiar  pyde  19,  solar  cyde  28,  and  Boman  indiction  16.  [PuuoDs 
OF  Bevolutiok.] 

JTJLT,  now  the  seyenth,  was  originally  the  fifth,  month  of  the  year, 
and  was  ctdled  by  the  Bomans,  in  reg^ird  to  its  numerical  station, 
QaitUUtt,  Mark  Antony  dtered  the  name  to  Julius,  the  gentile  name 
of  Caius  Cssar,  the  Dictator,  who  was  bom  in  it.  So  Festus, "  JuUum 
meruem  appellarunt  quod  to  metue  dieUur  Julius  natut.** 

In  the  old  Latin  or  Alban  cdendar,  Quintilis  had  a  complement  of 
86  days.  Bomulus  reduced  them  to  81 ;  Numa  to  80 ;  but  Julius 
Cassar  restored  the  day  of  which  Numa  had  depriyed  it,  which  it  has 
eyer  since  retained. 

Our  Anglo-Saxon  ancestors  called  July  Mced-monathj  "mead  month," 
from  the  meads  being  then  in  their  bloom;  and  Utha-<gfiera,  "the  latter 
mild  month,"  in  contradistinction  to  June,  which  they  considered  and 
named  as  "  the  former  mild  month." 

JUNE,  the  sixth  month  of  the  year,  named  from  the  Latin  Jwniut. 
Oyid,  in  his  '  Fasti '  (yi  25)  makes  Juno  assert  that  the  name  was 
expressly  giyen  in  honour  of  herself : — 

"  Ne  tamcn  ignores  Talgiqoa  errore  trahsiis, 
Jonios  k  noetro  nomine  nomen  habeU*' 

In  another  part  of  the ' Fasti '  (vi  87)  he  giyes  the  deriyation  ayuiiiori* 
but;  tM  May  has  been  deriyed  from  Majorti  .■^— 

"  Joaiiu  est  Jayeaom ;  qui  ftdt  ante  Mnnm.*' 

Those  who  deriye  the  name  from  Jtmius  Brutus,  who  began  his 
consulship  in  this  month,  forget  that,  accordmg  to  tradition,  it  had 
recdyed  the  appellation  long  before. 

In  the  old  Latin  or  Alban  calendar  June  was  the  fourth  month,  and 
consisted  of  26  days.  Bomulus  is  said  to  haye  assigned  it  a  comple- 
ment of  80  days.  Numa,  who  made  it  the  sixth  month,  depriyed  it  of 
one  day,  which  was  restored  by  Julius  Caesar,  since  which  time  it  has 
remained  undisturbed. 

The  Anglo-Saxons  had  seyeral  names  for  the  month  of  Juna  They 
called  it  sear-numalA,  "  dry  month  "  ;  midiuvMr-numfSth,  "  midsummer 
month";  and  lUhcHtrra,  "the  earlier  mild  month,"  in  contradistinction 
to  July. 

In  this  month  is  the  summer  solstice.  Pitiscus  teUs  us  that  in 
the  Boman  times  the  month  of  June  was  considered  to  be  "  nuptiis 
aptissimus." 

JUNIPEBUS  COMMUNIS,  Medical  Propertia  of  The  wood  of 
the  root  and  stem,  the  twigs  or  tons,  with  the  leayes  attached,  and  the 
fruits  {ffdUnUi,  incorxectiy  termed  b^es),  of  the  common  juniper, 
all  possess  a  peculiar  aromatic  fiayour  and  odour,  due  to  two  pecuHar 
oils,  differing  in  their  degree  of  yolatility,  which  in  chemical  oompod- 
tion  resemble  French  oil  of  turpentine,  bdng  destitute  of  oxygen,  and 
therefore  only  carburets  of  hydrogen.  In  Britain  the  twigs  and  fruits, 
and  oils  thence  obtained  are  offidnd;  on  the  continent  the  wood  of 
the  root  and  stem  is  used.  From  both,  but  especially  the  roots  and 
thick  branches,  more  oil  can  be  extracted  than  from  the  wood  of  the 
trunk.  This  last  is  used  to  bum  as  incense  and  for  pastiles.  Artides 
of  furniture  made  of  it  are  not  eaten  by  insects,  as  is  the  case  *1«a  with 
cedar.  The  fruits  are  imported  both  from  the  north  and  south  of 
Europe.  Those  from  the  latter  are  richest  in  yohitile  oil.  The  che- 
mical analysis  of  Trommsdorff  giyes  of  yolatile  oil  1*0,  wax  4*0,  resin 
10*0,  a  neculiar  kind  of  sugar  with  acetate  and  malate  of  lime  88*8, 
gum  with  sdts  of  potash  and  lime  70,  lignin  850,  water  12*9.  The 
miits  require  two  years  to  ripen,  but  at  the  eud  of  the  first  year,  while 
yet  green,  they  are  richest  in  yolatile  oil ;  and  they  should  be  collected 
at  that  time.  Much  of  the  yolatile  oil  is  conyerted  into  redn  during 
the  second  year.  [Qknsta.1  The  fruits  are  seldom  giyen,  but  may 
be  rubbed  up  with  sugar.  The  oil  is,  howeyer,  one  of  the  most  power 
ful  of  diuretics,  four  drops  acting  strongly  on  the  kidneys.  But  the 
compound  spirit  of  jumper  is  the  form  mostly  employed  for  its  exhi- 
bition. The  preparation,  according  to  the  '  London  Pharmacopcoia,'  is 
made  by  digesting  the  ingredients,  consisting  of  the  oil  of  juniper, 
with  oils  of  caraway  and  fennel ;  but,  according  to  the  Edinburgh  and 
Dublin  Pharmacopeias,  by  distilling  the  fruits :  the  last  is  a  more 
potent  preparation. 

JUNIPEBUS  SABINA,  Savine,  Propertiea  of  Of  this  plant,  the 
tops,  fresh'  or  dried,  are  used.  They  contain  a  yolatile  oil  and  resin. 
The  odour  is  more  like  cajeput  oil  thui  like  turpentine.  The  fresh  plant 
is  more  actiye  than  the  dried.  Bruised  or  reduced  to  powder  these 
leayes  exdte  a  rubefacient  action  to  whateyer  port  they  are  applied, 
and  acute  inflammation  with  ulceration  is  the  result  of  their  prolonged 
application.    But  action  on  the  neryes,  espedally  of  the  uterus,  wea 
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plaoe,  as  well  as  increased  actiYity  of  the  yeixu,  particularly  of  the  liver* 
The  external  use  of  sabinCi  or  savine,  is  proper  under  skiuul  direction^ 
more  particularly  when  dii^ued  through  fats  or  cerates,  mostly  to  keep 
up  a  perpetual  blister.  But  the  uitOTnal  use  of  savine  is  one  of  the 
meet  dangerous  forms  of  popular  quackery— often  causing  death.  Its 
employment  cannot  be  too  much  reprobated. 

JUNO.    [Hkra.] 

JUNOi  one  of  the  group  of  small  planets  which  revolye  between 
Hars  and  Jupiter.    [Abteboids.] 

JUPITER.    [Zeub.] 

JUPITER,  the  name  of  one  of  the  old  planets,  the  largest  of  all  the 
bodies,  except  the  sun,  in  the  solar  system.  The  astronomical  history 
of  this  planet  (or  of  any  other,  except  the  newly*discoyered  small 
planets)  is  so  completely  entangled  in  that  of  the  progress  of  astro- 
nomy in  general  and  pure  mathematics,  that  it  would  be  useless  to 
attempt  any  separation.  In  the  article  Qbayitation  wiU  be  found  the 
most  remarkable  points  of  what  an  astronomer  would  call  the  theory 
of  Jupiter,  meaning  the  explanation  of  his  motions  by  means  of  the 
law  of  grayitation.  We  shall  here  confine  ourselves  to  the  statement 
of  the  elements  of  the  planet's  motion,  and  that  of  the  satellites. 

The  figure  of  Jupiter  is  sufficiently  oblate  to  appear  of  a  sensibly 
spheroidal  form  in  a  moderate  telescope.  According  to  the  recent 
researches  of  Mr.  Main,  the  axis  of  revolution  is  to  the  equatorial 
diameter  in  the  proportion  of  15*84  to  16*84.  The  apparent  equa- 
torial diameter  varies  between  half  and  three-quarters  of  a  minute, 
being  87"*91,  when  the  planet  is  at  its  mean  distance  from  the  earth. 
The  real  equa>torial  diameter  is  11'46  times  that  of  the  earth,  or 
upwards  of  91,000  nules.  Its  mean  density  is  nearly  the  same  us  that 
of  the  sun  or  about  one-quarter  of  that  of  the  earth. 

The  mass  of  Jupiter,  from  the  time  of  Newton  to  the  present,  was 
supposed  to  be  to  that  of  the  sun  in  the  proportion  of  2  to  2141 ;  but 
the  recent  observations  of  various  astronomers,  concluding  with  those 
of  Mr.  Ally,  contained  in  the  '  Memoirs  of  the  Astronomical  Society,' 
make  it  somewhat  greater.  Mr.  Aiiy's  result  is  that  the  mass  of 
Jupiter  is  to  that  of  the  sun  in  the  proportion  of  1  to  104677^  or  2  to 
2094  nearly. 

SUmenli  of  the  Orbit  cfJupUer* 

Epoch  1799,  December  81, 12'*  mean  astronomical  time  at  Paris. 

Semiaxis  major  6*20115524,  that  of  the  earth  being  assumed  as  the 
tmit. 

Excentrioity  *0481621 ;  its  secular  increase  (or  increase  in  100  years) 
•0001594. 

.  Inclination  of  the  orbit  to  the  ediptio  1*  18'  52^';  its  secular 
diminution  28". 

Longitudes  from  the  mean  equinox  of  the  epoch  (1)  of  the  ascending 
node  98*  25'  44"'90,*  its  secular  increase  (combined  with  the  precession) 
8430"' ;  (2)  of  the  periheHon  11*  7'  88'''26  ;  its  secukr  increase 
(combined  with  the  precession)  5710";  (3)  of  the  planet  (mean) 
81*  52'  19"*88. 

Mean  sidereal  motion  in  865^  days  109256'''59;  sidereal  revolution 
4382*5848212  mean  solar  days. 

When  observed  with  a  telescope  of  sufficient  power,  the  surface  of 
this  planet  is  perceived  to  be  diversified  by  faint  belts  extending  in 
parallel  directions  across  his  disc.  These  belts  are  observed  to  yaxy  in 
magnitude  and  number ;  but  in  general  ibree  belts  are  coxu^icuous, 
forming  a  Eone  across  ^e  body  of  the  planet,  and  extending  in  a 
direction  nearly  parallel  to  the  plane  of  his  orbit.  Jupiter,  like  several 
of  the  other  planets,  is  observed  to  revolve  on  a  fixed  axis.  The 
earliest  surmise  of  tbis  fact  is  due  to  Kepler,  who  inferred,  from  the 
rapid  motion  of  the  satellites  of  the  planet  compared  with  the  slower 
motion  of  the  moon  aroimd  the  earth,  that  Jupiter  rotates  more 
rapidly  than  the  earth  does.  The  subsequent  observations  of  astro- 
nomers with  the  telescope  have  confirmed  this  interesting  conjecture. 
Hooke  appears  to  have  first  discovered  the  rotation  of  the  planet.  In 
the  month  of  May,  1664,  while  engaged  in  a  telescope  survey  of  the 
planet  he  discoverod  a  small  spot  on  the  laigest  of  the  three  belts, 
which,  in  the  course  of  two  hours,  travelled  from  east  to  west  over  a 
space  equal  to  about  half  the  diameter  of  the  planet.  It  was  reserved 
for  Cassini  to  assign  the  period  of  rotation  with  some  degree  of  pre- 
cision. Having  found  that  the  planet  generally  presented  a  very 
altered  appearance  after  the  lapse  of  five  hours,  he  concluded  that 
the  time  of  rotation  must  be  somewhere  about  ten  hours.  From 
observationa  of  a  spot  near  the  southern  belt  of  the  planet,  he  found 
that  in  12'  0^  4",  it  returned  to  the  same  position  on  the  disc. 
During  this  internd  the  planet  must  have  effected  twenty-nine  com- 
plete rotations.  It  hence  resulted  that  the  time  of  rotation  amounted 
to  9^  56".  The  subsequent  observations  of  Cassini  indicated  that  the 
spots,  besides  participating  in  the  rotation  of  the  planet,  have  a  proper 
motion  on  his  surface.  The  elder  Herschd  established  the  existence 
of  this  fact  beyoiid  all  doubt.  He  found  that  the  tune  of  rotation  as 
indicated  by  the  return  of  the  spots  to  the  same  position  on  the  disc 
fluctuated  between  9''  56"  40«  and  9^  50"  48», 

The  most  reliable  determination  of  the  time  of  rotation  is  due  to 
Mr.  Airy,  whose  observations  of  the  planet  were  made  at  Cambridge  in 
the  years  1884-5.  Having  watched  the  motion  of  a  spot  on  the 
apparent  lower  belt  from  December  16,  1834,  to  March  19,  1835, 
during  which  period  the  planet  had  effected  225  complete  rotations, 


he  hence  concluded  that  the  time  of  rotation  is  9^  55"  21 '8'.  The 
inclination  of  Jupiter's  equator  to  the  ecliptic  amounts  to  8*  5'  80*, 

The  telescopic  appearance  of  Jupiter  seezna  to  indicate  that  the  body 
of  the  ijlanet  is  enveloped  in  a  cloudy  atmosphere  of  great  cVensity. 
This  opinion  is  strengthened  by  the  variable  appearance  of  the  spots 
on  his  surface.  Sir  William  Herschel  supposed  that  the  spots  repre- 
sent dense  masses  of  clouds.  He  ascribes  their  variable  motion  to  tiie 
prevalence  of  winda  in  the  atmosphere  of  the  planet,  which  blow 
periodically  in  the  same  direction.  He  also  endeavours  to  explain  the 
gradual  increase  observable  in  the  motion  of  a  spot  after  its  first 
appearance,  by  the  circumstance,  that  some  periml  of  time  must 
necessarily  elapse  before  the  spot  can  acquire  the  full  velocity  of  the 
wind  by  which  it  is  impelled.  From  his  observations  of  the  spots,  he 
inferred  that  in  some  instances  the  winds  travel  at  the  rate  of  some- 
what more  than  200  miles  in  an  hour.  This,  however,  does  not  exceed 
the  velocity  of  occasional  winds  on  the  earth's  BwrUuoe,  Mr.  De  La 
Rue  has  executed  an  admirable  delineation  of  the  physical  features  oi 
the  planet. 

The  discovery  of  the  important  iact  that  Jupiter  is  accompanied  by 
four  satellites  is  due  to  Qalileo.  Having  examined  the  planet  with 
a  new  telescope  on  the  7th  of  January,  1610,  his  attention  was  drawn 
to  three  small  but  very  bright  stars  which  appeared  in  tiie  vidnity  of 
the  planet,  two  on  the  east  side  of  his  disc,  and  one  on  the  west  dde. 
On  the  foUowing  evening  he  again  perceived  the  stars,  but  their 
arrangement  with  respect  to  the  planet  was  not  the  same  as  it  was 
previously.  On  the  18th  he  perceived  four  stars  in  the  vicinity  of  the 
planet.  By  continuing  his  observations  he  established  b^ond  all 
doubt  the  fact  that  tibe  four  stars  seen  by  him  revolved  regularly 
around  the  planet,  and  he  even  arrived  at  a  rough  approximation  of 
their  times  of  revolution. 

The  four  satellites  of  Jupiter  appear  to  revolve  on  axes,  each  in  the 
time  of  its  revolution  round  the  planet^  in  the  same  manner  as  our 
moop.  The  elements  of  their  orbits  are  as  follows  (Baily, '  Astron. 
Tables  and  FormulsB ') :  the  units  of  time,  length,  and  maos  bcdng  the 
earth's  mean  solar  day,  the  planet's  equatorial  semidiameter,  and  the 
planet's 
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Sidertal  ReYolation. 

Me«B 
Distanee. 

Mask 

More  nearly. 

1 
2 
8 
4 

d.   b.    n. 
1     18     28 
8     13     14 
7       8     48 
16     16     83 
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16*688769707084 

6*04853 

962847 

15*85024 

26*99885 

•0000178281 
•000028S855 
•0000884972 
•0000426591 

The  first  satellite  has  no  sensible  excentrioity,  and  its  orbit  is  very 
nearly  indeed  in  the  plane  of  Jupiter's  equator.  The  second  has  no 
sensible  excentrioity;  the  inclination  of  its  orbit  to  the  planet's 
equator  is  imder  half  a  minute,  and  its  nodes  hi^ye  a  retrograde  revo- 
lution of  about  thirty  years.  The  third  has  a  small  but  very  variable 
excentrioity,  and  the  Ime  of  a^des  has  a  direct  but  variable  motion. 
The  inclination  of  its  orbit  is  under  a  quarter  of  a  minute,  and  the 
nodes  make  a  retrograde  revolution  in  about  142  years.  The  fourth 
haa  a  greater  exoentridty,  and  the  direct  mean  motion  ot  its  apsides 
is  nearly  three-quarters  of  a  degree  per  annum.  The  nodes  made  by 
its  orbit  with  that  of  the  planet  have  a  direct  motion  of  4|  minutes 
per  annum,  and  the  inclination  of  the  orbit  to  that  of  Jupiter  is 
8*  nearly. 

The  apparent  diameters  of  the  sateUites'were  determined  by  W.  Struve 
with  a  micrometric  ammratus  attached  to  the  great  refrihctor  of  the 
Dorpat  Observatory.  The  foUowing  are  the  apparent  diameters  which 
they  would  subtend  if  viewed  at  the  mean  distance  of  the  planet  from 
the  earth: — 


Apparent  diameter  of  Ist  Mtellite 
II  II  *od      „      I 

•I  II  'rd      „ 

>i  II  4th      „ 


,  1"*015 
.  0^*911 
.  r*488 
.  r'278 


Those  measures  indicate  the  absolute  diameters  of  the  satellites, 
counting  outwards  from  the  planet,  to  be  respectively,  2429  miles, 
2180  miles,  3561  miles,  and  8046  miles. 

In  consequence  of  the  smaUness  of  the  angle  by  which  Jupiter's 
equator  is  inclined  to  the  ecliptic,  and  of  the  nearness  of  the  orbits  of 
the  satellites  to  the  plane  of  the  equator,  all  the  sateUitesi,  except  the 
fourth,  which  sometimes  escapes,  und«go  one  eclipse  once  in  every 
revolution.  Since  [Eclipse]  thia  ia  cauaed  by  the  entry  of  the  satel- 
lite into  Jupiter's  shadow,  the  eclipse  is  independent  of  the  earth's 
position,  and  the  observation  can  certainly  be  made,  unless  Jupiter  be 
too  near  to  the  sun.  It  is  found  that  an  immersion  or  emersion  is  not 
visible,  generally  speaking,  unless  Jupiter  be  as  much  as  8*  above 
the  horizon,  and  the  sun  as  much  as  8*  below  it.  It  never  happens 
that  both  the  immersion  and  emersion  can  be  observed,  in  the  case  of 
the  first  satellite,  and  rarely  in  that  of  the  second ;  though  it  is  other- 
wise with  the  third  and  fourth.    The  reason  is,  that  the  planet  itself 
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always  hides  •  part  of  its  own  aliadow,  and  the  first  satellite  is  so  near 
the  planet  that  it  must  either  enter  or  leave  the  shadow  behind  the 
planet;  which  also  happens,  for  the  most  part,  in  the  case  of  the 
second  satellite.  Before  the  planet  is  in  opposition  its  shadow  is  on  the 
western  side  of  the  planet,  and  after  opposition  on  the  eastern ;  while 
before  the  opposition  immersioDS  only  are  visible,  and  after  opposition 
emersions,  in  the  case  of  the  first  and  second  satellites.  The  eclipses 
of  the  four  several  satellites  last  about  2^,  2},  8^,  and  4^  hours,  one 
time  with  another.  For  the  use  of  these  eclipses  in  determining 
LoNGiTUDB,  see  that  word. 

JURISDICTION.    This  term  is  the  Latin  wotd  Juritdictio,  which 
simply  signifying  the  "  dechu^tion  of  jus  or  law,"  was  used  by  the 
classical  writers  to  express  the    " adnunistration  of  Justice"  (Cic. 
'  Fam.'  2  ep.  18  ad  fin.)  as  well  as  "  legal  authority."    (Cic. '  Agrar.' 
2,  o.  36 ;  Sueton,  Calig.  o.  16).     He  who  had  jurisdictio  was  said 
*'  jus  dicere,"  to  "  declare  the  law."    The  whole  office  (officium)  of  him 
who   declared  the    law    was   accordingly  expressed    by   the    word 
Jurudidio.    (D.  2, 1.).    JurisdieHo  wasj  either  voluntary  {voUmtaria) 
or  litigant  (conteniiota).    The  jurisdictio  volwrUaria  related  to  certain 
acts,  sud^  for  instance  as  those  forms  of  manumission  and  adoption 
which  must  be  done  before  a  magistratva  in  order  to  be  valid;  it  is 
therafore  described  in  the  law  books  as  an  actio  legis  (D.  1, 16,  8,  &  D. 
1,  20,  1).    The  juritdictio  contentiota  related  to  litigation,  and  such 
legal  proceedings  were  said  to  be  "in  jure,"  before  the  ma^stratus,  as 
opposed  to  the  proceedings  before  a  juctex,  which  were  said  to  be  "in 
judido."    The  magistratus  was  said  "  jus  dicere  "  or  "  reddere,"  when 
he  exercised  his  functions ;  and  "  magistratus  "  and  "  qm  Romso  jus 
didt"  are  accordingly  convertible  terms  (Wamkosnig,^ '  Institutiones 
Juris  Romani,'  tib.  iv.  cap.  i.   tit.  vii.,  and  Abdy's  'Law  of  Civil 
Procedure  among  the  Romans,'  chap,  ii.)  Jurisdiction  in  England,  which 
is  defined  by  Coke  to  be  "  Potestas  de  Publico  introducta  cum  necessi- 
tate Juris  dicendi,"  10  Co.  78,  and  is  explained  to  be  an  "  authority  or 
power  which  a  man  has  todo  justice  in  causes  of  complaint  brought  before 
him,"  means  an  authority  wciich  a  court  of  law  or  equity  has  to  decide 
matters  that  are  litigated  before  it  or  questions  that  are  tried  before 
it.    The  courts  at  Westminster  have  junsdicUon  aU  over  England  and 
Wales ;  but  the  jurisdiction  of  other  courts  is  limited  by  being  con- 
fined to  certain  limits  of  space  and  to  certain  kinds  of  causes  or  matters 
in  dispute.    When  the  jurisdiction  of  a  court  extends  all  over  England, 
it  may  still  be  limited  as  to  the  kind  of  causes  which  it  tries.    Thus, 
the  superior  courts  of  law  and  the  courts  of  equity  have  theb  several 
jurisdictions  as  to  matters  which  they  hear  and  determine.    [Equitt.I 
The  ecclesiastical  courts  also  have  their  separate  jurisdiction;  and 
other  courts,  such  as  the  Probate  and  Divorce  Court,  Admiralty  Court, 
the  Court  of  Insolvency,  Borough  Courts,  County  Courts,  and  others, 
have  their  several  jurisdictions.    It  follows,  that  if  proceedings  are 
commenced  against  a  man  before  a  court  which  has  no  jurisdiction  in 
the  matter  brought  before  it,  the  defendant  may  answer  by  alleging 
that  the  court  has  no  juris^ction;  which  is  called  pleading  to  the 
jurisdiction.    When  a  party  is  convicted  by  a  court  that  has  no  juris- 
diction in  the  matter,  the  proceedmgs  may  be  moved  into  the  Court  of 
Queen's  Bench  by  the  writ  of  Certiorari  and  quashed.    [Cebtiorabi.] 
Those  who  have  limited  jurisdiction  are  liable  to  an  action,  if  they 
assume  a  jurisdiction  whidb  they  have  not.    See  Paley  on '  Convictions/ 
4th  edition,  p.  400,  and  11  k  12  Vict.  c.  44,  s.  2. 

JURISPRUDENCE.  The  Latin  word  jprudaUia  (contracted  from 
providentia)  came,  by  a  natural  transition,  to  mean  knowledge  or  under- 
standing. *'  Habebat"  (says  Nepos,  '  Life  of  Cimon,'  c.  2)  "  magnam 
prudentiamtum  juris  dviUstumrdmilitaris;"  hence  persons  skilled 
in  the  Roman  law  were  called  juris  prudentes,  or  simply />ru(^(es/  in 
the  same  manner  they  were  called  eonstdti,  as  wdl  as  jvris  coniuUi, 
(Haubold's  '  Lineamenta  Instit.  Juris  Romani,'  lib.  iv.,  cap.  5 ;  Hugo, 
'  Geschichte  des  Romischen  Rechts,'  p.  458,  ed.  xi.)  A  large  part  of 
the  Roman  law  was  gradually  adopted  by  the  legislature  and  Uie  judices 
from  the  writings  of  the  jurists :  the  emperors  moreover  sometimes 
appointed  persons  whose  opinions  (or  responsa)  the  judex  was  bound  to 
foUow.  (D.  1.  2.  2,  §§  5,  7,  and  35.  47;  '  Inst.'  1.  2.  8.)  According 
to  the  acceptation  of  the  term  prudent  or  juri;s  prudent  in  the  Roman 
law,  juris  prudentia  is  sometimes  limited  to  the  dexterity  of  a  practical 
lawyer  in  applying  rules  of  law  to  individual  cases ;  whence  the  technical 
use  of  the  term  juritprudence  in  the  French  legal  language  for  law 
founded  on  judicial  decisions,  or  on  the  writings  of  jurists. 

By  general  juritprudence  is  properly  meant  the  sdence  or  philosophy 
of  podtive  law,  as  distingmshed  from  pcartunUar  jurisprudence,  or  the 
knowledge  of  the  law  of  a  determinate  nation.  "  General  jurisprudence, 
or  the  philosophy  of  podtive  law,  is  not  concerned  directly  with  the 
sdence  of  legislation :  it  is  concerned  directly  with  principles  and 
distinctions  which  are  common  to  various  systems  of  particular  and 
podtive  law,  and  which  each  of  those  various  systems  inevitably  in- 
volves; let  it  be  worthy  of  praise  or  blame,  or  let  it  accord  or  not  with 
an  assumed  measure  or  test.  General  jurisprudence  is  concerned  with 
law  as  it  necessarily  is,  rather  than  with  law  as  it  ought  to  be ;  with 
law  as  it  must  be,  be  it  good  or  bad,  rather  than  with  law  as  it  must 
be,  if  it  be  good."  (Austin's  '  Outline  of  a  Coiurse  of  Lectures  on 
General  Jurisprudence,'  p.  8.)  For  example,  every  system  of  podtive 
law  must  involve  such  notions  as  sovereignty,  legal  right,  legal  duty, 
legal  sanction,  dvil  or  criminal  injury,  the  groimds  of  imputation  or 
legal  guilt,  and  of  non-imputation  or  legal  innocence,  property,  posses- 


don,  fto.,  which  therefore  bdong  to  the  province  of  general  juiis- 
prudence.    [Law;  Lbqislation.] 

A  systematic  treatise  on  general  jurisprudence  does  not  taJl  within 
the  scope  of  this  Cydopeedia.  A  detailed,  precise,  and  lucid  descrip- 
tion of  the  province  of  general  jurisprudence  wiR  be  found  in  Mr. 
Austin's  work  on  the  subject  (8vo.,  London,  1882),  and  the  annexed 
outline  of  a  cotmM  of  lectures.  Bentham's  '  Trdt^  de  Legislation  ' 
also  contain  much  valuable  matter  relating  to  this  subject.  A  list  of 
works  on  general  jurisprudence  may  be  seen  in  Krug's '  Philosophisches 
Lexicon,'  in  the  utide  JUchtslehre. 

JURY  (in  English  law)  is  a  term  denoting  an  assembly  of  men 
authorised  to  inquire  into  or  determine  facts,  and  bound  in  both  cases 
by  an  oath  to  the  faithful  dischaiig^  of  their  duty.  The  etymological 
derivation  of  the  term  is  obviously  iiomjuro,  to  swear,  whence  we  find 
this  institution  called  in  forendc  Latin  jurata,  and  the  persons  com- 
posing ii  jurati;  in  French,  Us  juris;  and  in  Englidi,  the  jury.  When 
the  object  is  inquiry  onl^,  this  tribunal  is  sometimes  called  an  inquest 
or  inquidtion,  as  in  the  instance  of  a  grand  jury  or  coroner's  inquest ; 
but  when  facts  are  to  be  detennin^  by  it  for  judicid  purposes  it  is 
always  styled  a  jury.  When  the  trial  by  jury  is  spoken  of  in  popular 
language  at  the  present  day,  it  signifies  the  determination  of  facts  in 
the  administration  of  civil  or  criminal  justice  by  twelve  men  sworn  to 
decide  facts  truly  according  to  the  evidence  produced  before  them. 

Inquiry  into  facts  on  behdf  of  the  crown  by  means  of  juries  was 
frequent  in  England  long  before  the  trial  by  jury  was  commonly  used 
in  courts  of  justice  for  judicial  purposes.  Thus  we  find,  immediately 
after  the  Conquest,  inquidtions  ad  quod  dammum  (which  anciently 
took  place  in  all  grants  by  the  crown,  though  now  of  more  limited 
use) ;  inquidtions  post  mortem,  which  were  instituted  on  the  death  of 
the  king's  tenants,  to  ascertain  of  what  lands  they  died  seised ;  inqui- 
dtions of  lunacy  (de  Utnalico  inquirendo) ;  and  several  other  inquests, 
which  were  called  inquests  of  office,  and  took  place  where  the  crown 
was  concerned  in  interest :  all  of  these  inquiries  were  made  by  means 
of  juries  of  the  neighbourhood,  who  were  presumed  to  be  necessarily  con- 
versant with  the  facts.  So  in  England  also  in  the  reign  of  John,  when 
the  lands  of  the  Normans  were  seised  into  the  hands  of  the  king,  inqui- 
dtions by  jury  were  executed  in  each  county  to  ascertain  their  vdue 
and  inddents.    (ECardy's  '  Rotuli  Normannise,'  vol.  i.,  p.  122.) 

Beddes  these  juries  of  inquiry  {inquisitoria  jurata),  there  were  accu- 
satory juries  (jura to  delcUoria),  who  presented  offences  committed 
withm  their  district  or  ward,  hundred,  or  county,  to  the  king  or  his 
commisdoned  justices.  These  inquests  were  immediatdy  connected 
with  the  administration  of  justice,  their  duty  being  to  charge  offenders, 
who,  upon  such  accusation,  were  put  upon  their  trial  before  judges, 
and  were  afterwards  condemned  or  "  delivered  "  by  them  according  to 
the  result  of  the  trial  Though  the  character,  inddents,  and  duties  of 
these  accusatory  juries  in  early  times  are  involved  in  mudi  obscurity, 
there  is  little  doubt  that  they  formed  the  origin  of  our  present  grand 
juries. 

The  number  of  persons  composing  juries  of  inquiry  and  accusatory 
juries  was  arbitrary,  and  might  consist  of  more  or  occadonally  of  fewer 
than  twdve  men. 

The  third  species  of  jury  is  the  institution  by  which  disputed  facts 
are  to  be  decided  for  judicial  purposes  in  the  administration  of  dvil  or 
criminal  justice,  and  which  is  in  modem  times  familiar  to  us  under  the 
denomination  of  trial  by  jury.  Juries  of  this  description  have  been 
considered  to  exercise  the  same  functions  as  the  dicastas  (SucooraO  of 
the  Athenians  and  the  judices  of  the  Romans,  and  our  trial  by  jury  has 
accordingly  sometimes  been  conddered  to  have  been  derived  imme- 
diatdy &om  Rome,  and  ultimately  from  Greece.  The  precise  time  at 
which  this  species  of  trial  originated  in  England  has  been  the  subject  of 
much  animated  discusdon ;  and  in  particular  the  question  whether  it  was 
known  to  the  Anglo-Saxons,  or  was  introduced  by  the  Conqueror,  has 
been  warmly  debated.  Coke  and  Spelman,  among  earlier  legal  anti- 
quaries, and,  in  later  tunes,  Nicholson  (Preface  to  Wilkjns's  '  Anglo- 
Saxon  Laws '),  Blackstone,  and  Turner  ('  Anglo-Saxons,'  vol.  iv.,  b.  xi, 
c.  9),  maintain  with  much  confidence  the  existence  of  this  institution 
before  the  Conquest.  On  the  other  hand,  Hidces  ('  Dissert.  Epist,' 
p.  84),  Reeves  ('  History  of  the  English  Law,'  voL  i,  p.  24),  and  seven! 
other  learned  writers,  contend  that  it  was  introduced  by  the  Conqueror, 
or  at  least  that  it  was  derived  from  the  Normans,  and  was  not  of  Anglo- 
Saxon  origin.  The  latter  opinion  is  adopted  by  Sir  Frauds  Palgrave, 
'  History  of  the  English  Commonwealfch,'  v.  L,  p.  248. 

Without  entering  minutely  into  this  controversy/  it  may  be  stated 
that  the  traces  of  the  trial  by  jury,  in  the  form  in  which  it  existed 
for  several  centuries  after  the  Conquest,  are  more  distinctly  dis- 
cernible in  the  ancient  customs  of  Normandy  than  in  the  few  and 
scanty  fragments  of  Anglo-Saxon  laws  which  have  descended  to 
our  time.  The  trial  by  12  compurgators,  which  was  of  canonical 
origin  and  was  known  to  the  Anglo-Saxons  and  also  to  many  foreign 
nations,  resembled  the  trial  by  jury  only  in  the  number  of  persons 
sworn;  and  no  condudon  can  be  drawn  from  this  circumstance, 
as  12  was  not  only  the  common  number  throughout  Europe  for 
canonical  and  other  puigations,  but  was  the  favourite  number  in  every 
branch  of  the  polity  and  jurisprudence  of  the  Gothic  nations.  (Spelm^a, 
'  Gloss.,'  tit. '  Jurata.')  Beddes  this,  the  trial  by  compuigators  under  the 
name  of  Wager  of  Law  continued  to  be  'the  law  of  England  till 
abolished,  in  1838,  and  is  treated  by  aU  writers  and  noticed  in  judicial 
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recordB  ever  aince  the  Conquetfe  as  a  totally  diffenmt  ioBtituilon  irom 
the  trial  by  jury.  The  trial  ptr  ieetatorei  or  per  pares  in  the  county 
court,  which  haa  aometimea  been  confounded  wiui  the  trial  by  jury, 
was  in  truth  a  totally  different  tribunal.  The  aectatorea  or  parea  were, 
together  with  the  aheriff  or  other  preaident,  judges  of  the  court ;  and 
it  appears  to  have  been  the  common  course  with  the  Qothio  nationa 
that  twelve  aaaeaaora  should  be  present  with  the  king  or  judge  to 
decide  judicial  oontroveraiea.  (Du  Caiige, '  Gloss./  ad  vooem  *  Pafes.') 
The  pares  curia  resembled  permanent  assessors  of  the  court,  like  the 
Kobini  mentioned  in  the  early  laws  of  France  and  Italy,  much  more 
nearly  than  sworn  jurors  indiscriminately  selected,  and  performing  a 
subordinate  part  to  the  judge.  On  the  other  hand,  the  incidents  of 
the  mode  of  trial  preT^ent  in  Normandy  long  before  the  Conquest 
correspond  in  a  striking  manner  with  those  of  our  trial  by  jury  as  it 
existed  for  centuries  afterwards.  Thus  in  Normandy  offenders  were 
convicted  or  absolved  by  an  inquest  of  good  and  lawful  men  summoned 
from  the  neighbourhood  where  the  offence  was  surmised  to  have  been 
committed.  .The  law  required  that  those  were  to  be  selected  to  serve 
on  such  inquest  who  were  best  informed  of  the  truth  of  the  matter ; 
and  friends,  enemies,  and  near  relatives  of  the  accused  were  to  be  ex- 
cluded. So*  also  in  the  Norman  Writ  of  Right,  those  were  to  be  sworn 
as  recognitors  who  were  bom  and  had  ever  dwelt  in  the  neighbourhood 
where  the  land  in  question  lay,  in  order  that  it  might  be  believed  that 
they  knew  of  the  truth  of  the  matter,  and  would  speak  the  truth 
respecting  it.  ('  Qrand  Coustumier,'  cap.  68,  69, 103.)  These  inci- 
dents, though  unlike  our  present  mode  of  trial  (which,  as  will  presently 
be  shown,  has  entirely  altered  its  character  within  the  last  four 
centuries),  are  nearly  identical  with  the  trial  by  jury  as  it  is  described 
first  by  GlanvUle  and  afterwards  by  Bracton,  and  correspond  almost 
verbally  with  the  form  of  the  jury  process,  which  has  continued  the 
same  from  very  early  timea  to  the  present  day,  by  which  the  aheriff  is 
commanded  to  return  "  good  and  lawful  men  of  &e  neighbourhood,  by 
whom  the  truth  of  the  matter  may  be  better  known,  and  who  are  not 
akin  to  either  party,  to  recognise  upon  their  oaths,"  &c.  On  the  other 
hand  (as  Madox  remarks,  in  his  '  History  of  the  Exchequer/  p.  122), 
"  if  we  compare  the  laws  of  the  Anglo-Saxon  kings  with  the  forms  of 
law  process  collected  by  Glanville,  they  are  as  different  from  one 
another  as  the  laws  of  two  several  nations." 

Though  there  are  some  traces  of  the  trial  by  jury  in  the  four  reigns 
which  immediately  succeeded  the  Norman  Conquest,  it  was  not  till  a 
centuxy  afterwards,  in  the  reign  of  Henry  II.,  that  this  institution 
became  f  uUy  established  and  was  reduced  to  a  regular  system.  Its 
introduction  into  frequent  ;ise  at  this  period  was  probably  owing  to 
the  law  or  ordinance  for  the  trial  by  assize  in  pleas  of  land  or  real 
actions,  made  by  Heniy  II.  This  law  has  not  come  down  to  our  times, 
but  it  IB  fuUy  described  by  Glanville  (lib.  iL  cap.  7),  and  the  greater 
part  of  the  treatise  of  that  writer  is  occupied  by  an  account  of  the 
practical  machinery  of  the  trial  by  twelve  men,  which  he  warmly 
eulogises  and  represents  as  having  been  introduced  in  opposition  to 
the  unsatisfactory  mode  of  trial  by  battle  or  duel.  In  Ihe  reign  of 
Henry  II.  it  appears  also  that  a  jury  was  sometimes  used  m  matters  of 
a  criminal  nature — ^the  proceeding  m  such  cases  being  noticed  as  an 
inquiry  per  jurcUam  patrice  vd  vidneti,  or  per  juramentum  legaUum 
hominum.  Thua  in  the  '  Constitutions  of  Cluendon/  enacted  in  1164, 
it  is  directed  that "  if  no  person  appeared  to  accuse  an  offender  before 
the  archdeacon,  the  aheriff  ehould,  u  requeated  to  do  ao  by  the  biahop, 
cauae  twelve  lawful  men  of  the  neighbourhood  or  of  the  township  to  be 
sworn,  who  might  declare  the  truth  according  to  their  conscience." 
These  however  were  probably  accusatory  juries,  similar  to  our  grand 
inquests,  and  not  juries  employed  for  the  actual  trial  or  "  deliverance  " 
of  criminala,  which  do  not  aeem  to  have  been  commonly  used  until  a 
later  period. 

The  law  of  Heniy  IL  introduced  the  trial  by  assize  or  juiy  in  real 
actions  as  a  mode  of  deciding  facts  which  the  subject  might  daim  as  a 
matter  of  right.  Glanville  calls  it  "  a  certain  royal  benefit  conferred 
upon  the  people  by  the  clemency  of  the  sovereign  with  the  advice  of 
the  nobility."  Accordingly  we  find  in  the  '  RotuU  Curia)  Regis '  in  the 
time  of  Richard  I.  and  John,  many  instances  of  trials  by  jury  being 
claimed  by  parties,  though  it  appears  from  these  curious  records  that 
at  this  period  the  trial  l>y  battle  was  still  in  frequent  use.  In  the  reign 
of  John  we  first  begin  to  trace  the  use  of  juries  for  the  trial  of  criminal 
aocuaations.  At  first  it  seems  to  have  been  procured  by  the  accused  as 
a  special  favour  from  the  crown,  a  fine,  or  some  gift  or  consideration, 
being  paid  in  order  to  purchase  the  privilege  of  a  trial  by  a  jury. 
Several  iostancea  of  thia  kind  will  be  found  collected  in  the  notea  and 
illustrations  to  Palgrave's.'  Commonwealth  of  England/  vol.  iL,  p.  186. 
The  payment  of  a  fine  took  place  also  not  unfrequenUy  in  civil  cases, 
where  any  variation  from  the  regular  course  was  required ;  see  'Rotuli 
CurisB  Regis,'  vol.  i.,  pp.  Z5i,  375 ;  voL  ii.,  pp.  72, 92,  97, 101, 114.  It 
is  quite  clear,  however,  from  Bracton  and  Fleta,  that  at  the  end  of  the 
13th  century  the  trial  by  jurv  in  criminal  caaes  had  become  usual,  the 
form  of  the  proceeding  bemg  given  by  them  in  detaiL  (Bracton, 
p.  148.)  Introduced  originally  aa  a  matter  of  favour  and  indulgence, 
it  gained  ground  with  advancing  dviUsation,  gradually  auperseding  the 
more  ancient  and  barbarous  customs  of  battle,  ordeal,  and  wager  of 
law,  until  at  length  it  became,  both  in  civil  and  criminal  cases,  the 
ordinaiy  mode  of  determining  facts  for  judicial  purposes. 

It  is  right  to  notice  the  popular  and  remarkable  error  that  the 


stipulation  for  the  Judicium  parium  in  Diagna  Charta  referred  to  the 
trial  by  jury.  Sir  Edward  Coke  in  hia  commentary  upon  Magna 
Charta  exprosly  distinguishes  between  the  trial  by  peers  and  the  trial 
by  juiy  (2nd  Inst  48-9) ;  but  Blackstone  says,  "  The  trial  bv  jury  is 
that  trial  by  the  peers  of  every  Englishman,  which,  as  'the  grand 
bulwark  of  his  liberties,  is  secured  to  him  by  the  Great  Charter." 
(<  Commentaries/  voL  iv.,  p.  .349.)  This  is  confounding  two  distinct 
modes  of  trial.  The  judicium  parium  was  the  feudal  mode  of  trial, 
where  the  j>ai*ea  or  convastalU  ejutdem  domiwi  aat  as  judges  or  assessors 
with  the  lord  of  the  fee  to  decide  controversies  arising  between 
individual  pores.  It  was  a  phrase  perfectly  understood  at  the  period 
of  Magna  Charta,  and  the  mode  of  trial  had  been  in  use  long  before  in 
France  and  all  parts  of  Europe  where  feuds  prevailed.  (Du  Cange, 
'  Gloss.',  ad  vocem  '  Pares.')  It  was  easentially  different  from  the  trial  by 
jury,  which  could  never  be  accurately  called  judicium  parium.  We 
read  frequently  in  the  records  of  those  times  (and  even  in  Magna 
Charta  itself),  of  juratoret,  of  veredictum  or  juramerUum  legaMum 
Aomifium,  and  juraia  vidneti  or  patria,  all  of  which  expressions  refer 
to  a  jury ;  but  not  a  single  instance  can  be  found  in  any  charter,  or  in 
any  ancient  treatise  or  judicial  record,  in  which  the  jury  are  called 
paree,  or  their  verdict  judicium.  (Reeves's  '  History  of  the  Law/  voL 
i.,p.  249.)  In  the  records  of  the 'Curia  Regis 'in  the  first  year  of 
John's  reign,  among  numerous  entries  of  Ponit  «e  super  juratam  vidneti 
or  patrice,  are  also  entries  of  Ponit  te  super  pares  sues  de  eodem  feodo, 
plainly  indicating  a  distinction  between  the  two  modes  of  trial  ('  Rotuli 
Curiffi  Regis/  vol  ii.,  p.  90.) 

Until  about  the  reign  of  Henry  VI.  the  trial  by  jury  was  to  all 
intents  and  purposes  a  trial  by  witnesses.  The  present  form  of  the 
jurors'  oath  is  that  they  shall  "  give  a  true  verdict^  according  to  the 
evidence,"  At  what  precise  time  this  form  was  introduced  is  uncertain ; 
but  for  several  centuries  after  the  Conquest,  the  jurors  both  in  civil 
and  criminal  'Cases  were  sworn  merely  to  speak  the  truth,  (Glanville, 
lib.  ii.,  cap.  17 ;  Bracton,  lib.  iil,  cap.  22 ;  lib.  iv.,  p.  287,  291 ; 
Britton,  p.  135.)  Hence  their  decision  was  accurately  termed 
veredictum,  or  verdict;  whereas  the  phrase  "true  verdict"  in  the 
modem  oath  is  not  only  a  pleonasm,  but  is  etymologically  incorrect, 
and  misdescribes  the  office  of  a  juror  at  the  present  day.  Many  oUier 
incidents  of  the  trial  by  jury,  as  recorded  in  ancient  treatises,  con* 
clusively  show  that  the  jury  were  merely  witnesses.  They  were 
brought  from  the  neighbourhood  where  the  disputed  &ct  was  suggested 
to  have  occurred,  because,  as  the  form  of  the  jury  process  says,  they 
were  the  persons  "  by  whom  the  truth  of  the  matter  might  be  better 
known ; "  no  doubt  upon  the  principle  that  Vidni  vidnorum  prossU' 
muntur  scire.  Again,  if  the  jurors  returned  by  the  sheriff  in  the  fM 
instance  declared  in  open  court  that  they  knew  nothing  of  the  matter 
in  question,  others  were  summoned  who  were  better  acquainted  with 
it.  (Glanville,  lib.  ii,  cap.  17.)  They  might  be  excepted  against  by 
the  parties  upon  the  same  grounds  as  witnesses  in  the  Court  Christian. 
They  were  punished  for  perjury  if  they  gave  a  wilful  false  vodict ; 
and  for  crassa  ignorantia  if  they  dedared  a  falsehood  or  hesitated  about 
their  verdict  upon  a  matter  of  notoriety,  which  all  of  the  countay  (de 
patrid)  might  and  ought  to  have  known.  (Bracton,  p.  290.)  And 
ancient  authora  solemnly  admonish  judges  to  "take  good  heed  in 
inquisitions  touching  life  and  limb,  that  they  diligently  examine  the 
jurors  from  what  source  they  obtain  their  knowledge,  lest  peradventure 
by  their  negligence  in  this  respect  Barabbas  should  be  released  and 
Jesus  be  crucified."  (Bracton,  lib.  iii.  cap.  21;  fleta,  lib.  i.,  cap; 
84.)  It  is  also  remarkable,  as  one  of  the  numerous  circumstances 
which  show  the  character  of  the  jury  in  the  earlier  perioda  of  the 
history  of  the  institution,  that  though  all  other  kinds  of  murder  might 
be  tried  by  a  jury,  murder  l^  poison  was  excepted, "  because/'  say  the 
ancient  writers,  "the  crime  is  so  secret  that  it  cannot  be  the  subject 
of  .knowledge  by  the  countiy."  (Bracton,  lib.  iii.,  cap.  18 ;  Fleta, 
lib.  i.,  cap.  31.) 

The  original  principle  and  character  of  the  trial  by  jury  in  criminal 
cases  in  Scotland  appear  to  have  been  the  same  as  in  England.  The 
following  extract  is  taken  from  a  curious  paper  delivered  to  the 
Speaker  of  the  House  of  Commons,  and  recorded  on  the  Journals  at 
the  date  4th  June,  1607.  (' Comm.  Joum.',vol.  i.,  p.  878.)  "In 
Scotland  criminal  cases  are  not  governed  by  the  civil  law ;  but  ordanes 
(a  word  printed  by  mistake  for  some  other)  and  juries  pass  upon  life 
and  death,  very  near  according  to  the  law  here  (in  England).  Which 
jury  being  chosen  out  of  the  Four  Halfs  about  (as  the  Scottish  law 
terms  it),  which  is  to  say,  out  of  all  places  round  about  that  are 
nearest  to  that  part  where  the  fact  was  committed,  the  law  doth 
presume  that  the  jury  noay  the  better  discern  the  truth  of  the  fact  by 
their  own  knowledge ;  and  therefore  they  are  not  bound  to  examine 
any  witneases,  except  out  of  their  own  disposition  they  shall  please  to 
examine  them  in  favour  of  Uie  party  pursuer;  which  is  likewise  very 
seldom  or  almost  never  used.  It  is  of  truth  that  the  judge  may  either 
privately  beforehand  examine  such  witnesses  as  either  the  party 
pursuer  will  offer  unto  him,  or  such  others  as  in  his  own  judgment 
he  thinks  mav  best  inform  him  of  the  truth ;  and  then  when  the  juiy 
is  publicly  called  and  admitted,  he  will  cause  these  depositions  to  be 
produced  and  read;  and  likewise  if  the  party  pursuer  desire  any  witness 
there  present  to  be  examined,  he  will  publicly  do  it  in  presence  of  the 
jury  and  both  parties."  It  will  be  observed,  that  the  mode  of  com- 
mencing the  introduction  of  evidence  to  juries  as  described  in  this 
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document  bean  •  ttrong  reaemblaiice  to  the  growth  of  the  prooeeding 
in  England. 

The  earliest  tnoes  of  the  ezanunation  of  witneaseB  or  of  evidence 
being  laid  before  juries  in  England,  which  formed  the  commencement 
of  a  total  change  in  their  character,  occur  in  the  reign  of  Henry  VI. 
The  change  was  not  effected  suddenly,  or  by  any  particular  act  of 
parliament,  but  was  introduced  by  slow  degrees  as  population  increased, 
and  the  habits  and  manners  of  society  underwent  alteration;  and  though 
distinctly  disceniible  in  the  reign  of  Henry  YI.,  was  not  completely 
effected  before  the  times  of  Edward  YI.  and  Mary.  Fortescue,  in  the 
26th  chapter  of  his  work '  De  Laudibus  Legum  Anglise,'  written  at  the 
end  of  &e  reign  of  Henry  YI.,  and  about  the  year  1470,  expressly 
mentions  that  witnesses  were  examined  and  sworn  before  the  juiy ; 
but  he  calls  the  jury  indiscriminately  tata  and  junUoret,  and  makes 
frequent  allusions  to  their  character  as  witnesses.  Shortly  after 
Fortescue's  time— namely,  in  the  year  1498 — there  is  a  reported  case 
between  the  Bishop  of  Norwich  and  the  Earl  of  Kent  ('  Year  Book,' 
14  Henry  YIL),  m  which  a  jury  had  been  separated  by  a  tempest 
"  while  tiie  paities  were  showing  their  evidence ;  **  and  one  question 
nised  for  the  opinion  of  the  court  was,  whether,  when  the  jury  came 
together  again,  they  were  competent  to  proceed  with  the  case  and  to 
give  a  verdict.  The  objection  pressed  was  that  the  jury  had  separated 
before  the  evidence  was  given ;  to  which  it  was  answered  that  *'  the 
giving  the  evidence  was  wholly  immaterial,  and  made  the  matter 
neither  better  nor  worse ;  that  evidence  was  only  given  in  order  to 
inform  the  consciences  of  the  jury  respecting  the  rights  of  the  parties ; 
but  that  if  neither  party  chose  to  give  evidence,  still  the  jury  would  be 
bound  to  deliver  a  verdict." 

About  the  same  period, — that  is,  in  the  rei^  of  Heniy  YIL, — it 
appears  from  records  printed  in  Rastell's  Entries,  that  demurrers  to 
evidence  were  an  acknowledged  form  of  proceeding,  which  shows  that 
at  that  time  evidence  of  some  kind  was  given,  and  consequentiy  that 
the  character  of  the  jury  had  been  in  some  degree  changed  from  that 
of  mtnetaei  to  that  of  judget  of  facts  upon  testimony.  The  proofs 
mentioned  in  these  records  are  called  evUUniia;  and  it  is  most  pro- 
bable that  at  first  the  only  evidence  given  consLsted  of  deeds,  writings, 
and  of  depositions  of  absent  witnesses  taken  before  the  justices  of  ue 
peace  or  other  magistrates,  and  that  oral  testimony  was  not  common 
until  a  later  period.  The  entire  absence  of  all  mention  of  evidence  or 
witnesses,  as  contradistinguiBhed  from  jurors,  in  treatises,  reports, 
records,  or  statutes,  previously  to  the  16th  century,  strongly  corrobo- 
rates the  fact  of  the  earlv  character  of  the  trial  by  jury.  There  is  no 
trace  of  any  rules  of  eviaence,  nor  of  any  positive  law  compelling  the 
Attendance  of  witnesses,  or  punishing  them  for  false  testimony  or  non- 
attendance,  nor  of  the  existence  of  any  process  against  them  before  the 
stat  6  Elis.  c.  9  (1562).  In  the  case  of  Summers  v.  Moeelv,  reported 
in  2  Crompton  and  Meeson,  p.  485,  B£r.  Baron  Bayley  says  that  he  had 
been  unable  to  find  any  precedents  of  the  common  Su^pcena  ad  tegUfi- 
candum  oi  an  earlier  date  than  the  reign  of  Elizabeth,  and  expresses  a 
conjecture  that  this  process  may  have  originated  with  the  above- 
mentioned  statute.  The  Subpoma  ad  taiifioandum.  does  not  S'PPcar  in 
the  registers  of  Writs  and  Processes  until  the  reign  of  James  I.  (West's 
'  Symboleography.')  Witnesses  were  examined  orally  upon  the  trial  of 
Sir  Thomas  More,  in  the  reign  of  Henry  YIII. ;  but  the  reported  state 
trials  in  the  reigns  of  Edward  YI.  and  Mary  show  that  the  practice  in 
that  respect  was  then  by  no  means  settied.  In  the  rei^  of  Elizabeth, 
however,  there  is  abunciant  proof,  from  Sir  Thomas  Smith's  '  Common- 
wealth of  England,'  and  other  autiiorities,  that  oral  testimony  was  used 
without  reserve  (except  in  state  prosecutions)  both  in  civil  and  criminal 
trials ;  and  oonsequentiy  it  cannot  be  doubted  that  about  the  middle  of 
%he  16th  century  the  tnal  by  jury  had  fully  assumed  the  character  in 
which  we  are  now  familuf  with  it— namely,  an  institution  deciding 
hctB  for  judidal  purposes  by  means  of  testimony  or  evidence  produced 
before  the  jury. 

This  view  of  the  original  character  and  office  of  the  jury  seems  to 
account  for  the  practice  of  fining  or  otherwise  punishing  juries  by  the 
court  when  they  gave  an  unsatii&etory  verdict ;  a  practice  which  was 
partially  continued,  though  not  without  remonstrance  by  legal  autho- 
rities, citer  the  nature  of  the  institution  had  been  changed.  If  juries, 
who  were  merely  witnesses  sent  for  to  inform  the  court  of  facts  which 
they  were  presumed  certainly  to  know,  returned  a  wilfully  false  ver- 
dict, they  were  guilty  of  a  contempt  of  justice,  and  might  properly  be 
punished ;  but  when  their  character  was  changed,  and  their  verdict 
depended  not  on  their  own  knowledge  of  the  facts,  but  upon  the 
impressions  produced  on  their  minds  by  the  evidence,  such  a  course  of 
Bunmiary  punishment  became  intolerable  injustice ;  and  though  occa- 
sionally practised  in  the  16th  century,  was  declared  to  be  illegal  soon 
Bfter  tiie  Restoration  by  the  celebrated  judgment  in  BusheU's  case, 
reported  in  Yaughan's  Reports,  p.  185. 

The  juries  now  in  use  in  England  in  the  ordinary  courts  of  justice 
are  grand  juries,  petty  or  common  jtuies,  and  special  juries.  Grand 
juries  are  exclusively  incident  to  courts  of  criminal  jurisdiction ;  their 
office  is  to  examine  into  charges  of  crimes  brought  to  them  at  assizes 
or  sessions,  and  if  satisfied  that  they  are  true,  or  at  least  that  they 
deserve  more  particular  examination,  to  return  a  bill  of  indictment 
against  the  accused,  upon  which  he  is  afterwards  tried  by  the  petty 
jury.  A  grand  jury  must  consist  of  twelve  at  the  least.  In  practice 
a  greater  number  usually  serve,  but  twelve  must  concur  in  finding 


every  indictment.  No  further  qualification  is  required  for  grand 
jurors  (except  in  the  case  of  grand  jurors  at  the  sessions  of  the  peace, 
provided  for  bv  the  recent  Jury  Act)  than  that  they  should  be  free- 
holders, though  to  what  amount  is  tmcertain ;  or  freemen,  lawful  liege 
subjects,  and  not  aliens  or  outlaws.  (Hawkixis's  '  Pleas  of  the  Oown,' 
chap.  25,  sect.  16.) 

Until  the  end  of  the  13th  centuir  the  only  qualification  required  for 
petty  or  common  juries,  for  the  trial  of  issues  in  criminal  or  civil  courts, 
was  that  they  should  be  "  free  ^id  lawful  men ; "  freemet^,  as  holding 
by  free  services  or  free  burgesses  in  towns;  and  lawful  men,  that  is, 
persons  not  outlawed,  aliens,  or  minoTB,  but  entitied  to  the  full  privi- 
leges of  the  law  of  England.  By  the  statute  of  Westminster  2,  passed 
in  the  13th  year  of  Edward  I.  (1296),  it  was  enacted  that  no  man  should 
be  put  on  juries  who  had  not  some  freehold  of  the  value  of  20f.  a  year 
within  the  county,  or  40f.  without  it;  and  this  qualification  was  rused 
to  40«.  in  counties  by  the  statute  21  Edward  I.  The  object  of  these 
statutes  was  to  protect  poor  persons  from  being  oppressed  and  injured 
by  being  summoned  on  juries,  and  also  to  obviate  the  evil  of  the  non- 
attendance  of  jurors,  which  frequently  occurred  from  their  inalsility  to 
leave  their  agricultural  or  handicraft  occupations.  The  stat.  2  Henry 
Y.  however  was  expressly  intended  to  secure  the  intelligence  and  re- 
sponsibility of  jurors  by  requiring  a  property  qualification.  With  this 
view  it  enacted  that  no  person  should  be  a  juror  in  capital  trials,  nor  in 
any  real  actions,  or  personal  actions  where  the  debt  or  damages  declared 
for  amounted  to  40  marks,  unless  he  had  lands  of  the  yearly  value 
of  40«. :  and  if  he  had  not  this  quslification  he  might  be  challenged  by 
either  party.  This  continued  to  be  the  qualification  of  oommon  jurors 
until  the  passing  of  the  statute  6  (3eorge  lY.,  c.  50,  which  repealed  all 
former  statutes  upon  this  subject,  and  entirely  remodelled  the  law 
respecting  juries.  By  this  statute  "  every  man  (with  certain  specified 
exceptions)  between  tiie  ages  of  twenty-one  years  and  sixty  years  who 
has  within  the  county  in  which  he  resides  10/.  a  year  in  freehold  lands 
or  rents,  or  202.  a  year  in  leaseholds  for  unexp^ed  terms  of  at  least 
twenty-one  years,  or  who,  being  a  householder,  is  rated  to  the  poor- 
rate  in  Middlesex  on  a  value  of  not  less  than  of  80^,  and  in  any  other 
county  of  not  less  than  202.,  or  who  occupies  a  house  containing  not 
less  than  fifteen  windows,  is  qualified  and  liable  to  serve  on  juries  in 
the  superior  courts  at  Westminster  and  the  courts  of  the  counties 
palatine  for  the  trial  of  issues  to  be  tried  in  the  county  where  he 
resides,  and  also  to  serve  on  grand  juries  at  the  sessions  of  the  peace, 
and  on  petty  juries,  for  the  trial  of  issues  triable  at  such  sessions  in 
the  county  in  which  he  resides."  The  exceptions  are  : — ^peera,  judges 
of  the  superior  courts,  clergymen,  Roman  Catholic  priests,  dissenting 
ministers  following  no  secular  employment  but  that  of  a  schoolmaster, 
Serjeants  and  barristers  at  law,  and  doctors  and  advocates  of  the  civil 
law  actually  practising;  attorneys,  solicitors,  and  proctors  actually 
practising;  officers  of  courts  actually  exerdsing  the  duties  of  their 
respective  offices ;  coroners,  gaolers,  and  keepers  of  houses  of  correo- 
tion ;  members  and  licentiates  of  the  college  of  physicians  actually 
practising;  suigeons,  being  members  of  one  of  the  royal  colleges  of 
surgeons  in  L^don,  Edinburgh,  or  Dublin,  and  actuidly  practising ; 
apothecaries  certificated  by  the  Apothecaries'  Company  and  actually 

1>nictising ;  officers  in  her  majesty's  navy  or  army  on  full  pay ;  pilots 
icensed  oy  the  Trinity  House ;  masters  of  vessels  in  the  buoy  and 
light  service ;  pilots  licensed  by  the  lord-warden  of  the  cinque-ports, 
or  \mder  any  act  of  parliament  or  charter ;  household  servants  ot  the 
sovereign ;  officers  of  customs  and  exdse ;  sheri£b'  officers,  high  con- 
stables, and  parish  clerks. 

Lists  of  all  persons  qualified  to  be  jurors  are  made  out  by  the 
churchwardens  and  overseers  of  each  painsh,  and  fixed  on  tiie  church 
door  for  the  first  three  Sundays  in  September  in  each  year ;  these  are 
afterwards  allowed  at  a  petty  sessions  and  then  delivered  to  i^e  high 
constable,  who  returns  them  to  the  next  quarter-sessions  for  the 
county.  The  clerk  of  the  peace  then  arranges  tiie  lists  in  a  book, 
which  is  called  the  '  Jurors'  Book '  for  the  ensuing  year,  and  afterwards 
delivers  it  to  the  sheriff.  From  this  book  the  names  of  the  jurors  are 
returned  in  panels  to  the  different  courts. 

Spedal  juries  sre  composed  of  such  persons  as  are  described  in  the 
'  Jurors'  Book '  as  esquires,  and  persons  of  hi^er  degree,  or  as  bankers 
or  merchants ;  and  it  is  the  duty  of  the  sheriff  to  make  a  distinct  list 
of  such  persons,  which  is  called  the '  Special  Jurors'  List'  When  a 
special  jury  is  ordered  b^  any  of  the  courts,  which  must  always  be  the 
result  of  a  special  apphcation  of  one  of  the  parlies,  48  names  are 
taken  by  ballot  from  this  list  in  the  manner  particularly  described  in 
the  statiite,  which  are  afterwards  reduced  to  24  by  means  of  each  party 
striking  out  12 ;  and  the  first  12  of  these  24  who  answer  to  their  names 
in  court  are  the  special  jury  for  the  trial  of  the  causa 

The  legitimate  mode  of  objecting  to  a  jury  by  the  parties  is  by 
challenge,  though  in  modem  practice  this  course  is  seldom  resorted  to, 
having  yielded  to  the  more  convenient  usage  of  privately  suggesting 
the  objection  to  the  officer  who  calls  the  jury  in  court ;  upon  wmdi  the 
name  objected  to  is  passed  over  as  a  matter  of  course  without  discussion. 
This  practice,  though  a  far  less  troublesome  and  obnoxious  mode  of 
effecting  the  object  of  obtaining  a  jury  indifferent  between  the  parties 
than  a  formal  challenge,  is,  stnctiy  speaking,  irregular,  and  being  con- 
sidered to  take  place  bv  consent,  and  as  a  matter  of  favour,  cannot  be 
insisted  upon  as  a  right.  Challenges  are  of  two  kinds :  duJlenges  to 
the  array,  and  challenges  to  the  poUi*    The  challenge  to  the  array  ia 
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BD  objection  to  the  whole  panel  or  list  of  jtironi  returned  for  some 
partiality  or  de&ult  in  the  sheriff  or  the  under-iheriff  by  whom  it  has 
been  arrayed,  Challengee  to  the  poUa  are  objectiona  to  particular 
jurors,  either  on  the  ground  of  incompetency  (as  if  they  be  aliens,  or 
of  insufficient  qualification  within  the  proTisions  of  the  Jury  Act, 
6  Qeo,  IV.,  cap.  60),  or  of  bias  or  partiality,  or  of  infamy,  as  having 
been  convicted  of  some  crime  which  the  law  deems  infamous.  Upon 
these  chidlenges  the  cause  of  objection  must  in  each  case  be  expreiasly 
shown  to  the  court ;  but  in  trials  for  capital  offences  the  accused  is 
entitled  to  chaUenge  peremptorily  (that  is,  without  giving  any  reason) 
thirty-five  jurors.  The  king,  however,  as  nominal  proeecutor,  has  no 
right  of  peremptory  challenge,  though  he  is  not  compelled  to  show 
hu  cause  of  dudlenge  until  the  panel  is  gone  through,  and  unless 
a  fuU  jury  cannot  be  formed  without  the  person  objected  to. 

The  trial  by  juir,  originally  introduced  into  the  law  of  France  in 
criminal  cases  by  tne  National  Assembly,  was  retained  in  the  Ibwnch 
code.  An  account  of  the  proceeding  and  of  the  qualifications  and  for- 
mation of  ^e  jury  will  be  found  in  the '  Code  d'Instniction  Criminelle,' 
livre  ii.,  tit.  2,  chap.  iv.  and  v.  It  has  often  been  romarked  as  a 
aif^iV  fact,  that  the  institution  which  in  England  has  been  highly 
prized  as  a  security  to  the  subject  against  the  crown,  should  have  been 
preserved  in  France  by  a  despotic  monarch,  in  the  zenith  of  his  power, 
and  certainly  not  disposed  to  enlarge  popular  authority.  The  advan- 
tage of  the  trial  by  jury  has  been  frequently  the  subject  of  debate 
among  German  and  French  jurists,  and  in  particular  the  propriety  of 
its  introduction  has  been  diacuissed  in  the  various  commissions 
issued  wiUi  a  view  to  nforming  the  laws  of  several  of  the  German 
Statea 

Anciently  in  Scotland  all  offences  wero  tried  by  juries ;  at  present  all 
prosecutions  of  a  higher  naturo  must  proceed  by  an  assize  or  jur^  of 
15  men,  who  determine  their  verdict  l^  a  majority  of  voices. 
(Erskine's '  Principles  of  the  Law  of  Scotland,'  book  iv.  tit  4.)  In  the 
course  of  many  attempted  improvements  of  the  Court  of  Session, 
several  efforts  have  been  made  to  introduce  the  trial  by  jury  into  civil 
proceedings  in  Scotland;  but  great  and  general  opposition  has  been 
made  to  it  by  the  courts  and  the  legal  prof eauon  in  Edinburgh.  It 
cannot  be  said  to  have  horn  fairly  tried  as  yet,  for  no  judges  have  been 
trained  to  its  use,  and  no  generation  has  had  opportunity  to  learn  how 
to  act  as  jurymen.  Whether  the  people  of  Scotland  shall  ever  obtain 
the  advantages  of  our  English  tnal  by  jury,  it  seems  difficult  to  say. 
Recent  legidiation  on  the  subject,  and  recent  observations  in  the  House 
of  Lords,  have  demonstrated  that  as  an  instrument  in  the  adminis- 
tration of  civil  justice,  trial  by  jury  is  not  yet  practicable  in  Scotland. 

JUSTICE  CLERK  OF  SCOTLAND,  is  now  the  second  president 
of  the  Court  of  Justiciary  in  SootLand,  being  originally  the  derk  of 
court  of  the  chief  justice,  or  Lwd  Justice  General  of  Scotland. 

.  At  14ie  institution  of  Uie  Court  of  Session  in  1682,  the  justice  derk 
was  made  one  of  the  judges.  This  will  not  surprise  us  when  we  con- 
sider the  constitution  of  that  court  It  was  essentially  an  ecclesiastical 
tribunal,  and,  agreeab^  to  the  practice  of  such,  deliberated  in  secrot 
with  9hMt  doors.  It  was  necessary  therefore  for  the  security  of  the 
crown  that  some  of  the  crown  officers  should  be  continually  present 
The  justice  derk  was  one  of  these :  he  was  public  prosecutor  on  behalf 
of  the  crown.  The  king's  treasurer  was  another;  and  accordingly 
both  these  wero  lords  of  session. 

A  further  rise  of  official  dignity  took  place :  for  it  having  become 
usual  to  appoint  certain  lords  of  session  as  aaaessors  or  assistant  judges 
to  the  lord  justice-general,  the  justice  clerk  began  in  the  early  part  of 
the  17th  century  to  be  appointed  to  that  duty ;  and  about  the  middle 
of  the  same  century  he  had  acquired  the  style  of  *'  lord  justice  derk." 
In  ten  years  afterwards  the  privy  council  declared  the  justice  derk  a 
constituent  part  of  the  justice  court;  and  in  1672,  he  was  made 
president  of  the  Court  of  Justidaiy,  to  preside  in  absence  of  the 
justice-generaL  His  rise  in  the  Court  of  Session  followed ;  for  in  1766, 
when  ifiller,  afterwards  Sir  Thomas  Miller  of  Glenlee,  took  his  seat  on 
the  bench,  it  was,  by  desiro  of  the  court,  on  the  right  of  the  lord 
president;  to  which  latter  office  he  himself  afterwards  rose,  being  the 
first  justice  derk  so  promoted.  And  in  1811,  when  the  Court  of 
Session,  was,  by  48  Geo.  IIL,  a  161,  divided  into  two  chambers,  the 
lord  justice  derk  was  made  ex  officio  president  of  the  second  division. 

With  respect  to  the  juMtiee  derk  depute,  that  officer  was  long  so 
termed;  but  when  the  justice  derk  acquired  the  style  of  lord,  and 
became  a  constituent  part  of  the  Court  of  Justiciary,  lus  depute  came 
to  be  termed  "  the  principal  clerk  of  justiciary,"  and  this  becoming  a 
sinecuro,  he  got  himself  a  "  depute  "  about  tlM  middle  of  last  century, 
and  the  second  depute  in  due  course  an  "  assistant ; "  all  of  whom, 
except  the  first  sinecuro  office,  the  holder  of  which  was  a  few  years  ago 
bought  off  by  government,  continue  to  this  day,  and  aro  in  the  gift  of 
the  lord  justice  derk. 

Besides  these  there  aro  three  other  justice  clerk  deputes,  and  his 
appointees.  They  aro  commonly  called  the  "  circuit  clerKS,"  being  his 
deputies  to  the  three  drouits  of  the  Court  of  Justidaiy.  They  had 
their  origin  in  the  act  1687|  c.  82,  which  directed  such  circuits  to  be 
made,  in  place  ctf  the  former  practice  of  the  justiciar  passing  through 
the  realm  from  shire  to  shire  successively. 

JUSTICE, LORDS,  OF  APPEAL  IN  CHANCERY.  These  judges, 
who  aro  two  in  number,  wero  created  by  the  statute  14  &  16  Vict  o. 
88,  to  assist  the  Lord  QumoeUor  in  the  determination  of  appeals  from 


the  Master  of  the  Rolls  and  Vice-Chancellors.  They  possess  besides 
an  original  jurisdiction,  so  that  when  all  the  appeals  are  disposed  of, 
they  may  hear  causes  in  the  first  instance.  The  Lord  Chancellor 
may  sit  with  them,  or  separately,  as  a  Court  of  Appeal  In  Bank- 
ruptcy the  Lords  Justices  constitute  the  Court  of  Appeal ;  in  matters 
of  lunacy  they  have,  under  the  sign  manual,  the  some  withority  as  the 
Lord  Chancellor. 

JUSTICES,  LORDS.  Our  kings  have  been,  ever  sboe  the  Conquest, 
in  the  habit  of  appointing,  as  occasion  required,  one  or  more  persons  to 
act  for  a  time  as  Uieir  substitutes  in  the  supreme  government  dther  of 
the  whole  kingdom  or  of  a  part  of  it  When  William  I.  returned  to 
Normandy,  the  year  after  the  Conquest,  he  left  his  half-brotiier  Odo, 
Bishop  of  Bayeux,  and  William  Fitaherbert,  to  be  CumUhUs  Eegwi,  or 
guardians  of  Uie  reslm,  during  his  absence ;  and  similar  appointmenta 
were  very  frequent  under  the  early  Norman  and  Plantagenet  kings. 
Down  to  the  present  time,  indeed,  similar  officers  have  been  appointed 
under  various  names,  and  with  more  or  less  extensive  powers  accordhig 
to  droumstanoes.  Protector,  lieutenant,  or  locum  tenens,  and  regent, 
have  been  among  the  other  names  by  which  they  have  been  known. 
Regents  and  councils  of  regency,  during  the  nonage  of  the  king  or 
queen,  have  been  sometimes  named  by  the  preceding  possessor  of  the 
crown;  but  in  modem  times  such  arrangements  have  been  usually 
made  by  statute.  Coke  remarks  (4  '  Inst'  58)  that  the  methods  of 
appointing  a  guardian  or  regent  have  been  so  various,  tiiat  ''the 
surest  way  is  to  have  him  made  by  authority  of  the  great  council  in 
parliament" 

The  most  familiar  case  of  the  appointment  by  the  crown  of  a  repre- 
sentative to  exerdse  the  supreme  executive  power,  not  in  a  colony  or 
dependency,  is  that  of  the  appointment  of  the  lord-lieutenant  of  Ireland, 
or  of  a  council  of  government  composed  of  lords  justices. 

The  governor-general  of  Irdand  under  the  crown  has  been  styled  at 
different  times  custos  (keeper  or  gusrdian),  justiciary,  warden,  procu- 
rator, seneschsl,  constable,  justice,  deputy,  and  lieutenant.  Viceroy  is 
a  name  of  modem  introduction.  Formerly,  upon  the  avoidance 
of  the  office  by  death  or  otherwise,  the  privv  council  there  was 
authorised  to  deot  a  successor,  with  the  restriction  tiiat  he  should 
be  an  Englishman  and  no  spiritual  person,  who  held  office  tUl  the  king 
appointed  another.  The  andent  powers  of  this  officer  were  almost 
regal ;  he  performed  every  act  of  government  without  any  previous 
communication  with  Engluid ;  and  when  he  left  the  count^  he  even 
appointed  his  own  deputy.  From  the  Revolution,  however,  tOl  the 
reign  of  Geoige  III.,  the  Irad-lieutenant  resided  very  little  in  Ireland ; 
in  several  instances  the  person  appointed  to  the  office  never  went  over ; 
in  other  cases  he  went  over  once  in  two  years  to  hold  the  session  of 
parliament;  and  the  government  was  very  often  left  in  the  hands  of 
lords  justices,  without  a  lord-lieutenant  at  all.  In  modem  times  the 
appointment  of  lords  justices  for  Ireland  has  only  taken  place  on  the 
occasional  absences  of  the  lord-lieutenant;  and  the  lords  justices  have 
usually  been  the  lord  primate,  the  lord  chancellor,  and  the  commander 
of  the  forces. 

In  England  lords  justices  and  regents  have  been  repeatedly  appointed 
since  the  Revolution,  on  occasion  of  the  king  going  abroad ;  and  the 
appointment  has  usually,  if  not  always,  been  imide  b^  letters  patent,  in 
the  same  manner  as  the  lords-lieutenant  or  lords  justices  of  Ireland 
have  always  been  appointed.  In  some  cases,  however,  the  aid  of  par- 
liament has  been  called  in  for  certain  purposes.  When  Sang  Willuum 
went  over  to  Ireland,  in  1689,  he  of  his  own  authority  appointed  the 
administration  of  the  government  to  be  in  the  hands  of  the  queen 
during  his  absence  out  of  the  kingdom,  by  declaration  at  the  coundl- 
table ;  and  at  the  same  time  an  act  was  passed,  1  and  2  W.  &  M.,  s.  2,  in 
the  preamble  of  which  his  majesty's  pleasure  was  redted,  and  it  was 
enacted,  that  whensoever  his  majesty  should  be  absent,  it  should  be 
lawful  for  the  queen  to  administer  the  r^gal  power  and  government 
This  act  was  considered  to  be  necessary,  in  consequence  of  the  peculiar 
droumstances  in  whidi  the  queen  was  placed  by  the  Act  of  SetUement, 
which  had  declared  that  the  entire,  perfect,  and  full  exerdse  of  the 
regal  power  and  government  should  be  only  in  and  executed  by  his 
majes^  in  the  names  of  both  thdr  majesties  during  their  joint  lives. 
It  was  at  the  same  time  provided,  "  That  as  often  as  his  majesty  shall 
return  into  this  kingdom  of  England,  the  sole  administration  of  the 
remX  power  and  government  thereof  shall  be  in  his  majesty  only,  as  if 
this  act  had  never  been  made."  After  the  queen's  death  lords  justices 
were  repeatedly  appointed  by  the  king. 

One  of  the  provisions  of  the  statute  of  12  &  13  W.  III.  (passed  in 
1700)  for  settling  the  succession  in  the  House  of  Hanover,  was, "  That 
no  person  who  shall  hereafter  come  to  the  possession  of  this  crown 
shall  go  out  of  the  dominions  of  England,  Scotland,  or  Irdand,  without 
consent  of  parliament"  This  dauae,  however,  was  repealed  in  1719f 
by  1  George  I.,  stat  2,  c.  61.  The  repealing  act  was  passed  to  gratify 
the  king,  whose  "impatience  to  visit  his  German  dominions,"  says 
Coxe  in  his  *  Life  of  Walpole,'  i.  77»  "now  became  so  great  as  totally 
to  overoome  every  restraint  of  prudence  and  suggestion  of  propriety, 
and  imperiously  to  demand  indulgence."  "The  ministry,"  continues 
the  historian,  "were  considerably  embarrassed  on  this  occasion,  and 
drew  up  a  strong  remonstrance  representing  the  inconvenience  which 
would  result  from  the  projected  journey.  The  remonstrance,  however, 
not  onlv  failed  of  success,  but  so  iai  exanperated  the  kinfl,  that  Im 
dedared  he  would  not  endure  a  longer  oonnnement  in  this  kingdom. 
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It  was  thought  more  respectful  to  his  majesty  to  obtain  a  repeal  of  the 
restraining  dause  at  once,  than  to  ask  parliament  merely  for  the  leave 
of  absence;  and  the  bill  passed  through  all  its  stages  in  both  Houses 
without  a  dissenting  voice,  the  Tories  being  favourably  disposed  to  the 
principle,  and  the  Whigs  averse  or  frightened  to  offend  the  king.  His 
majesty,  who  was  at  variance  with  his  eldest  son,  now  interposed 
another  difficulty,  refusing  to  intrust  the  government  during  his 
absence  to  Uie  prince,  without  joining  other  persons  with  him  in  the 
comnussion,  and  also  limiting  his  authority  by  the  most  rigorous 
restrictions.  Upon  this  point,  however,  he  yielded  at  lost  to  the  repre- 
sentations of  the  ministers,  who  concluded  a  long  exposition  of  reasons 
against  his  leaving  the  kingdom  at  all  at  that  crisis  by  stating  that, 
"  upon  a  careful  perusal  of  the  precedents,  finding  no  instance  of  persons 
being  joined  in  commission  wiUi  the  Prince  of  Wales  "  in  the  appoint- 
ment of  a  regency, "  and  few,  if  any,  restrictions  upon  such  commissions," 
they  were  of  opinion  that  the  constant  tenor  of  andent  practice  oould 
not  conveniently  be  receded  from.  (Coxe,  ii.  51-54.)  Upon  this  the 
king  submitted  to  give  the  prince  the  sole  direction  of  affairs ;  **  yet," 
says  Coxe,  quoting  from  the  work  called '  The  Political  State  of  Qreat 
Britain,'  **  he  appointed  him  Guardian  of  the  Realm  and  Lieutenant,  an 
office  unknown  in  England  since  it  was  enjoyed  by  Edward  the  Blaok 
Prince."*  In  point  of  fact  the  title  given  to  the  prinoe  in  the  original 
Latin  commission  was  Cmtos  JRegni  no$tri  et  Locum  tenen$,  which  were 
the  same  words  that  had  been  commonly  used  in  all  such  commissions 
down  to  the  reign  of  Henry  YIIL,  with  this  difference  only,  that  one 
of  the  two  titles  (more  frequently  Custoi  Jlegni)  was  alone  employed. 
The  earliest  use  of  the  term  regent  appears  to  have  been  in  the  oom- 
miasion  from  Henry  VIII.  to  Queen  Catherine  Parr,  when  he  went 
over  to  Boulogne  in  1544,  in  which  she  is  styled  Rectrix  et  Oubematrix 
Reyni  Tiosiri,  Queen  Mary,  the  wife  of  WilUam  III.,  whose  case  is  the 
next  that  occurs,  seems,  as  already  stated,  to  have  had  no  oommission ; 
and,  being  queen  regnant  in  her  own  right,  she  was  not  even  popularly 
styled  regent. 

When  George  I.  went  abroad,  in  May,  1710,  he  intrusted  the  govern- 
ment during  his  absence  not  to  a  regent,  or  any  single  person,  but  to 
thirteen  lords  justices,  composed  of  the  Archbishop  of  Canterbury  and 
the  principal  officers  of  state.  The  commission  begins  by  reciting  that 
his  majesty  had  **  determined,  for  divers  weighty  reasons,  speedily  to 
go  in  person  beyond  the  seas."  The  persons  commissioned  are  appointed 
to  be  '*  our  guardians  and  justices  {juiticiarii  must  be  the  Latin  term) 
of  our  said  kingdom  of  Great  Britain,  and  our  lieutenants  in  the  same, 
during  our  absence  out  of  our  said  kingdom,  or  till  further  signification 
of  our  pleasure ; "  and  they  were  authorised,  four  being  made  a  quorum, 
'to  execute  the  office  and  place  of  guardians,  &o.,  and  to  order,  do,  and 
perform  all  and  every  act  and  acts  of  government  and  administration  of 
government,  and  all  other  matters  and  things  whatsoever,  which,  by 
virtue  or  reason  of  the  aforesaid  office  or  place,  have  been  usual,  or  may 
be  lawfully  ordered,  done,  or  performed.'*  Power  is  afterwards  specially 
given  to  keep  the  peace,  to  cause  the  laws  and  customs  of  the  kingdom 
to  be  observed  by  all,  to  punish  criminals,  to  hold  the  parliament  then 
existing,  to  summon  and  hold  other  parliaments,  to  summon  and  hold 
the  Privy  Coimcil ;  with  the  advice  of  the  Privy  Council,  to  issue  pro- 
clamations, "and  to  do  and  perform  all  other  things  whi^  have  been 
usually  done,  or  may  be  done,  by  us,  by  or  with  the  advice  of  the 
same;"  to  appoint  ambassadors, to  make  and  conclude  treaties;  to 
confer,  grant,  and  present  to  all  benefices ,  to  issue  commands  under 
the  privy  seal  for  and  concerning  the  collection,  levying,  and  disposal 
of  the  revenue ;  to  command  the  army ;  to  execute  martial  law  in  time 
of  war,  if  that  should  happen ;  to  command  and  employ  the  naval 
forces  of  the  kingdom ;  to  appoint  to  and  dischaige  from  all  offices  at 
the  disposal  of  the  crown ;  to  grant  pardons  for  high  treason  and  all 
other  crimes  and  offences ;  and  finally,  to  do  all  these  things  in  Ireland 
as  well  as  in  Great  Britain. 

The  enumeration  of  the  powers  granted  by  this  commission  is  pro- 
bably the  most  authentic  compendium  that  has  been  published  of  the 
functions  of  government  ordinarily  exercised  by  the  crown.  It  does 
not,  however,  profess  to  be  an  enumeration  of  all  the  powers  resident 
in  the  crown;  and  it  may  be  observed,  that  besides,  perhaps,  some 
appertaining  to  the  office  of  supreme  head  of  the  church,  the  power  of 
creating  peers  and  conferring  honour  is  not  made  over  to  the  lords 
justices.  That  is  a  power  which,  we  believe,  never  has  been  delegated, 
or  attempted  to  be  delegated,  if  we  except  only  the  case  of  the  patent 
granted  by  Charles  I.,  in  1644,  to  Lord  Herbert  (better  known  as  the 
Earl  of  Glamorgan),  which,  after  the  Restoration,  he  was  compelled  to 
resign  by  the  interference  of  the  House  of  Lords. 

The  Lords  Justices  are  further  required,  in  the  execution  of  their 
powers,  punctually  to  observe  his  majesty's  pleasure,  as  it  might  be 
from  time  to  time  expressed  in  instructions  signed  by  the  royal  lumd ; 
oxfd  the  commission  was  accompanied  b^  a  set  of  instructions,  twenty- 
one  in  number,  the  most  important  things  directed  in  which  are,  that 
no  livings  or  benefices  in  the  gift  ,of  the  crown  which  may  become 
vacant  shall  be  disposed  of  without  his  majesty's  directions ;  that  no 
orders  or  directions  concerning  the  disposition  of  money  shall  be  given 
before  his  majesty's  pleasure  &sJl  have  been  signified  thereupon ;  and 
that  there  must  be  no  exercise  of  the  power  dissolving  the  parliament^ 
or  calling  a  new  one,  without  special  signification  of  the  royal  pleasure. 
The  same  restriction  is  put  upon  the  exerdse  of  the  power  of  pardon- 
ing, and  some  of  the  other  powers.    In  case  however  they  shotud  hold 


it  necessary  or  expedient  for  the  public  Mrvioe,  the  Lords  JusticeB  era 
authorised  to  fill  offices  immediately,  and  also  to  reprieve  criminals ; 
and  they  are  permitted  to  oontinue  the  existing  parliament  by  short 
prorogations,  imtil  they  should  be  otherwise  directed  under  the  royal 
sign  manual,  and  to  summon  the  privy  council  to  meet  as  often  as 
they  shall  see  occasion. 

The  government  was  in  the  same  manner  intrusted  by  George  L  to 
lords  justices  when  he  again  went  abroad  in  1720, 1723, 1725, 1727. 

Queen  Caroline,  wife  of  George  II.,  was  so  long  as  she  lived  always 
intrusted  with  the  administration  of  the  government  when  that  sove- 
reign went  abroad.  The  2  Geo.  IL  chap.  27>  was  paned  in  1729,  **  To 
enable  her  majesty  to  be  regent  of  this  kingdom,  during  his  majesty's 
absence,  without  taking  the  oaths ; "  on  the  15th  of  May  thereafter, 
according  to  Salmon's '  Chronological  Huttorian,'  a  oommission  passed 
the  great  seal  constituting  her  guardian  and  lieutenant  of  the  kingdom 
during  the  king^s  absence ;  aad  the  same  authority  states  her  to  have 
been  appointed  guardian  in  17S2,  and  regent  on  the  two  other  otea- 
sions.  A  patent,  with  the  like  powers  as  that  issued  to  the  Prince  of 
Wales  in  1716,  passed  in  1782,  appointing  Queen  Caroline  guardian 
and  lieutenant  of  tiie  kingdom  in  tne  king's  absence.  Most  probably 
all  the  four  appointments  were  made  in  the  same  manner  and  in  the 
same  terms,  liter  the  death  of  Queen  Caroline,  the  government  was 
always  left  during  the  reign  of  George  II.  in  the  hands  of  lords 
justices  when  the  king  went  abroad;  the  oommiBBions  and  the  accom- 
panying instructions  being  on  all  oooaaions  nearly  the  same  with  those 
issued  in  1719. 

George  III.  during  his  long  reign  never  left  England.  When 
George  IV.  went  to  Hanover,  in  September,  1821,  nineteen  guardians 
and  lords  justices  were  appointed,  the  Duke  of  York  being  the  first. 
"  One  good  effect  arose  from  their  i^pointment,  that  the  lords  justices 
during  his  (the  king's)  absence  signol  an  immense  number  of  military 
commissions  andotker  documents,  which  had  been  aocnmulating  since 
his  aooesaion  to  the  throne."  <'  Morning  Chronicle,'  Aug.  11, 1845.) 
The  writer  of  the  newspaper  article  here  quoted  oontendiB  that "  the 
royal  authority  of  an  Engliah  monarch  oannot  be  personally  exeroieed 
in  a  foreign  country."  **  We  take  it,"  he  adds,  "  to  be  quite  dear,  that 
a  patent  sealed  with  the  great  seal  in  a  foreign  country  would  be  void. 
To  guard  against  any  such  irregularity,  the  law  requires  that  the  patent 
shall  state  the  place  where  it  is  signed  and  sealed  as  apud  WeatmonaS' 
terium," 

Nevertheless,  no  provision  such  as  had  been  customary  on  such 
occasions  has  been  made  for  the  exerdse  of  the  royal  authority  when 
her  present  majesty  has  temporarily  left  the  kingdom.  On  one  occasion 
the  subject  was  (for  what  object  does  not  appear)  brought  forward  in 
the  House  of  Lords  by  Lord  Campbell,  who,  after  stating  at  some 
length  the  course  which  he  maintained  had  been  uniformly  taken  down 
to  the  year  1843,  asked  if  it  was  the  intention  that  lords  justices  should 
be  now  appointed  ?  The  lord  chancellor  replied  that  the  government 
had  no  such  intention.  "  On  the  oocadon  of  her  majesty  visiting  the 
King  of  the  French,"  his  lordship  is  reported  to  have  said,  *'  the  then 
law  officers  of  the  crown,  the  present  lord  chief  baxon  and  the  late  Sir 
William  Follett,  had  been  consulted.  ....  And  after  mature  delibe- 
ration, these  learned  persons  gave  it  as  their  decided  opinion  that  it 
was  not  at  all  necessary  in  point  of  law  that  such  an  appointment 
should  take  place.  ....  In  the  present  instance,  also,  the  law  officers 
of  the  crown  had  been  consulted  as  to  whether  it  was  necessary  in 
point  of  law  for  her  majesty  to  appoint  a  regency  during  her  absence, 
and  their  reply  was  that  it  was  in  no  degree  necessary ;  an  opinion  in 
which  he  entirely  concurred." 

It  ought  to  be  mentioned  that  the  seven  persons  appointed  in  1705 
hy  the  4  &  5  Anne,  o,  8,  and  again  in  1707,  by  the  6  Anne,  c.  7,  to 
administer  the  government  along  with  other  persons  whom  the  new 
king  or  queen  should  have  named,  in  case  of  his  or  her  absence  at  the 
time  from  the  kingdom,  are  styled  lords  justices  in  the  act,  although 
called  regents  by  Burnet,  and  in  the  common  accounts.  These  lords 
justices  (twenty-six  in  all)  who  actually  came  into  office  on  the  death 
of  Queen  Anne,  1st  August,  1714,  and  continued  till  the  arrival  of  the 
king  on  the  18th  of  September,  enjoyed  more  extendve  powers  than 
any  others  that  have  been  appointed,  at  least  in  modem  times.  They 
were  authorised  to  execute  all  powers  of  government,  in  as  full  and 
ample  manner  as  the  next  successor  oould  use  or  execute  the  same  if 
she  or  he  were  present  in  person  within  this  kingdom  of  Great  Britain, 
until  such  successor  should  arrive,  or  otherwise  determine  their  autho- 
rity. The  only  restrictions  Idd  upon  them  were,  that  they  were  not, 
without  direction  from  the  "  queen  or  king,"  to  dissolve  parliament ; 
and  that  they  would  subject  themselves  to  the  pains  of  high  treason  if 
they  gave  the  royal  assent  to  any  bill  or  bills  for  repealing  or  altering 
the  Act  of  Uniformity,  or  the  Act  for  the  Establishment  and  Mainte- 
nance of  the  Presbyt^dan  Church  Government  in  Scotland. 

The  most  important  of  the  facts  we  have  stated  have  been  derived 
from  the  report  of  the  committee  appointed  by  the  House  of  Commons 
in  1788, "  to  examine  and  report  precedents  of  such  proceedings  as 
may  have  been  had  in  the  case  of  the  personal  exercise  of  the  royal 
authority  being  prevented  or  interrupted  by  infancy,  sickness,  infirmity, 
or  Otherwise,"  which  is  printed  in  the  Journals  of  the  House,  vol.  sdiv., 
pp.  11-42.  And  some  particulars  may  be  gleaned  from  the  accounts  of 
the  proceedings  in  the  two  Houses  of  Parliament  on  occasion  of  the 
king's  iUnesi  in  1788,  as  reported  in  the  '  Parliamentaiy  History/ 
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▼oL  zzvii.,  pp.  653-1297 ;  and  from  the  dlBCUBsioiis  on  the  Begenoy  Bill 
from  the  beginning  of  November,  3810,  to  the  middle  of  February, 
1811,  which  nearly  fill  the  18th  volume  of  the  'Parliamentary  Debates.' 
One  of  the  speeches  which  attracted  most  attention  on  the  latter  occa- 
sion for  its  argument  and  research  (that  delivered  by  John  Leach,  Esq., 
afterwards  vice-chancellor)  was  published  in  an  authentic  form,  and 
may  on  this  subject  be  usefully  consulted. 

JUSTICES  OF  THE  PEACE  are  persons  appointed  to  keep  the 
peace  within  certain  prescribed  limits,  with  authority  to  act  judicially 
in  criminal  causes,  and  in  some  of  a  civil  nature  arising  within  those 
limits,  and  also  to  do  certain  other  things  in  which  they  act  not  judi- 
cially but  ministerially,  that  is,  as  servants  of  the  crown  performing 
official  acts  in  respect  of  which  they  are  entrusted  with  no  judiciid 
discretion.  The  authority  of  justices  of  the  peace  is  derived  from  the 
king's  prerogative  of  making  courts  for  the  administration  of  the  law, 
or  created  by  different  statutes;  their  duties  are  expressed  in  the 
royal  commission  appointing  them  to  the  office,  or  are  prescribed  by 
those  statutes. 

Before  the  reign  of  Edward  III.  there  were  in  every  county  con- 
servators of  the  peace,  whose  duty  it  was  to  afford  protection  against 
illegal  force  and  violence.  These  conservators  were  chosen  by  the 
freeholders  assembled  in  the  county  court  tmder  the  king's  writ. 

The  lord  chancellor,  the  judges  of  the  king^s  bench,  and  every 
sheriff  and  coroner,  were  conservators,  and  are  now  justices  of  the 
peace,  by  virtue  of  tiieir  office ;  and  some  lands  are  holden  imder  the 
service  annexed  to  the  tenure  of  such  lands  of  being  conservators  of 
the  peace,  or  of  providing  fit  persons  to  perform  the  duties  of  that 
office.  High  and  petty  constables  are  also  by  virtue  of  their  offices 
conservators  of  the  peace.  The  authority  of  conservators  of  the  peace 
at  the  common  law  waa  the  same  as  that  now  exercised  by  constables 
within  their  respective  townships  ;  and  their  duty  consisted  in  acting 
themselves,  and  commanding  the  aasiBtance  of  others,  in  arresting  and 
quieting  those  who  in  their  presence  and  within  the  limits  of  their 
jurisdiction  went  about  to  break  the  peace. 

The  following  account  is  generally  given  of  the  origin  of  the  present 
justices  of  the  peace.  Upon  the  compulsory  resignation  of  Edwwd  II., 
Edward  III.,  or  rather  hm  mother  Isabella,  in  his  name,  sent  writs  to 
the  different  sheriffs,  stating  that  his  accession  had  taken  place  with  his 
father's  assent,  and  commanding  that  the  peace  should  be  kept  on  pain 
of  disinheritance  and  loss  of  life  and  limb.  Within  a  few  weeks  from 
this  time  it  was  ordained,  by  1  Edward  IIL,  stat.  2,  a  16,  that  for  the 
better  keeping  and  maintaining  of  the  peace  in  every  county,  good  and 
lawful  men  who  were  not  maintainers  of  barretiy  (malveiz  barrets) 
should  be  assigned  to  keep  the  peace.  The  mode  in  which  these  new 
keepers  of  the  peace  were  to  be  assigned  was  construed  to  be  by  the 
king's  commission ;  and  this  ordinance  had  the  double  effect  of  trans- 
ferring the  appointment  from  the  people  to  the  crown,  and  of  laying  a 
f oimdation  for  the  gradual  accession  of  those  powers  which  are  now 
exercised  by  justices  of  the  peace. 

By  12  Bichard  II.,  c  10,  the  wages  of  justices  of  the  peace  were  fixed 
at  four  shillings  per  day  of  sessions,  and  two  shillings  for  their  clerks, 
payable  out  of  the  fines  and  amerciaments  at  such  sessions ;  but  these 
wages,  like  those  of  members  of  parliament,  have  long  ceased  to  be 
received,  and  the  provisions  respecUng  them  were  repealed  by  the  stat. 
18  &  19  Vict.  c.  126. 

Justices  of  the  peace  are  appointed  either  by  act  of  parliament,  by 
royal  charter  (in  the  case  of  justices  in  boroughs  not  within  the 
HimicipeJ  Corporation  Act  the  chAter  usually  appointing  certain 
municipal  officers  to  be  justices,  and  prescribing  the  manner  in  which 
vacancies  in  the  offices  are  to  be  filled  up),  or  by  a  commission  from 
the  crown  tmder  the  statute  of  1  Edward  III.  The  form  of  the  com< 
mission  of  the  peace  has  from  time  to  time  been  altered,  and  the 
authority  of  tiie  justices  enlarged.  As  now  framed  it  consiBts  of  two 
distinct  parts,  and  contains  two  separate  assignments  or  grants  of 
authority.  Of  these  the  former  gives  to  any  one  or  more  justices  not 
only  all  the  power  reUting  to  the  maintenance  of  the  peace  which  was 
possessed  by  the  conservators  at  common  law,  but  also  all  the  additional 
authority  mentioned  in  the  statutes.  The  latter  assignment  defines 
the  power  of  justices  when  the  whole  body,  or  such  of  them  as  choose 
to  attend,  act  together  in  general  sessions.    [Sessions.] 

By  5  Cfeo.  II.,  c.  18,  no  attorney,  solicitor,  or  proctor  shall  be  a  justice 
of  the  peace  for  any  coimty  whilst  he  continues  in  practice,  and  a 
similar  provision  is  contained  in  the  6  &  7  Vict.,  o.  73,  s.  S3.  By 
18  Geo.  IL,  c.  20,  no  person  shall  be  capable  of  acting  as  a  justice  of 
the  peace  for  any  county,  riding,  or  division,  within  England  or  Wales, 
who  shall  not  have,  in  law  or  equity,  to  and  for  his  own  use  and  benefit, 
in  possession  a  freehold,  copyhold,  or  customary  estate  for  life,  or  for 
some  greater  estate,  or  an  estate  for  some  long  term  of  years  determin- 
able upon  life  or  lives,  or  for  a  certain  term  originally  created  for 
twenty-one  years  or  more,  in  lands,  tenements,  or  hereditaments  in 
England  or  Wales,  of  the  clear  yearly  value  of  1002.  over  and  above  all 
incumbrances  affecting,  and  all  rents  and  charges  payable  out  of  or  in 
respect  of  the  same,  or  who  shall  not  be  seised  of  or  entitled  to,  in  law 
or  equity,  to  and  for  his  own  use  and  benefit,  the  immediate  reversion 
or  remainder  of  and  in  lands,  tenements,  and  hereditaments,  leased  for 
one,  two,  or  three  lives,  or  for  any  term  of  years  determinable  on  lives 
upon  reserved  rents,  and  which  are  of  the  yearly  value  of  300^.,  and 
who  shall  not  have  taken  and  subscribed  an  oath  stating  the  nature  of 
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the  qualifying  estate.  The  third  section  of  this  statute  imposes  a 
penalty  of  1002.  upon  thoee  who  act  without  having  taken  and  sub- 
scribed the  oath,  and  for  acting  without  being  qualified.  The  statute, 
however,  excepts  from  these  provisions  certain  official  persons^  &a, 
and  other  exceptions  have  been  since  introduced.  Thus  the  judges  of 
the  County  Court  may  sit  without  the  qualification  (9  &  10  Vict', 
c.  95,  s.  21.)  A  justice  of  the  peace  cannot  legally  act  after  he  hai 
ceased  to  be  qualified ;  but  it  is  not  necessary  that  he  should  continue 
to  retain  the  same  quedification,  nor  will  the  absence  of  a  qualification 
render  his  acts  absolutely  void. 

Justices  appointed  by  Act  of  Parliament  or  by  the  king's  charter  ar« 
not  removable  except  for  misconduct,  but  the  authority  of  a  justice 
appointed  by  the  king's  commission  may  be  determined  at  the  pleasure 
of  the  crown,  either  directly  by  writ  under  the  great  seal,  or  impliedly, 
by  making  out  a  new  commission,  from  which  his  name  is  omitted. 
But  until  notice  of  the  revocation  of  the  authority,  or  publication  of  a 
new  commission,  the  acts  of  the  ex-justice  are  valid  in  law,  and  the 
warrant  of  a  justice  remains  in  force  imtil  it  be  executed,  although  he 
die  before  its  execution.  The  commission  is  also  determined  by  the 
death  of  the  king  by  whom  it  was  issued ;  but  by  6  Anne,  c.  7,  s.  8,  all 
offices,  civil  and  military,  are  to  continue  for  six  months  after  the 
demise  of  the  crown,  unless  sooner  determined. 

The  9  Qeo.  IV.,  c.  17,  repeals  the  statutes  which  imposed  the  taking 
the  sacrament  of  the  Lord's  Supper  as  a  qualification  for  office,  and 
requires  the  following  declaration :— "  I,  A  B,  do  solemnly  and  sincerely, 
in  the  presence  of  God,  profess,  testify,  and  declare,  on  the  true  faith 
of  a  Christian,  that  I  will  never  exercise  any  power,  authority,  or 
influence  which  I  may  possess  by  virtue  of  the  office  of  justice  of  the 
peace,  to  injure  or  weaken  the  Protestant  church  as  it  is  by  law 
estabUshed  in  England,  or  to  disturb  the  said  church,  or  the  bishops 
and  clergy  of  the  said  church,  in  the  possession  of  any  rights  or 
privileges  to  which  such  church  or  the  said  bishops  or  clergy  are  or 
may  be  entitled."  The  omission  to  subscribe  this  declaration  does  not 
subject  a  person  acting  as  a  justice  of  the  peace  to  any  penalty ;  the 
statute  (s.  5)  merely  renders  the  appointment  void;  and  whiUt  the 
justice  continues  in  the  exercise  of  his  office  his  acts  are  not  either 
void  or  voidable  so  as  to  affect  the  rights  of  those  who  are  not  privy  to 
such  omissioiL 

The  judicial  authority  of  a  justice  out  of  sessions  is  both  civil  and 
criminal :  civil,  where  he  is  authorised  by  statute  to  adjudicate  between 
master  and  servant,  or  to  enforce  the  payment  of  rates,  tithes,  &c. ; 
criminal,  where  he  requires  surety  of  the  peace  or  a  recognisance  for 
the  peace  or  for  good  behaviour,  or  where  he  acts  in  the  suppression  of 
riots,  or  where  he  acts  with  summary  power  to  decide  upon  the  guilt 
or  innocence  of  the  party  accused,  according  to  the  view  which  he  may 
take  of  the  evidence,  and  to  punish  the  offender.  But  all  proceedings 
before  justices,  whether  civil  or  criminal,  if  removed  into  the  Queen's 
Bench,  are  there  treated  as  belonging  to  the  crown  side  of  the  court 

By  two  Acts  of  Parliunent  (11  &  12  Vict.  oc.  42  &  43),  commonly 
called '  Jervis's  Acts,'  repealing  various  earlier  statutes,  the  duties  of 
justices  of  the  peace  out  of  sessions  (that  is,  when  not  assembled  in 
quarter  or  general  sessions  for  the  county)  in  England  and  Wales  are 
&cilitated  and  defined.  The  one  statute  (a  42)  relates  to  the  duties  of 
justices  out  of  sessions  with  respect  to  persons  chai^ged  with  indictable 
offences,  and  the  other  (c.  43)  to  summary  convictions  and  orders. 

Under  the  former  statute,  where  a  chaxge  or  complaint  is  made 
before  a  justice,  that  any  person  has  committed,  or  is  suspected  to 
have  committed,  any  treason,  felony,  or  indictable  misdemeanor,  or 
I  other  indictable  offence  whatsoever  within  the  limits  of  the  jurisdiction 
of  the  justice,  or  that  any  person  guilty,  or  suspected  to  be  guilty,  of 
having  committed  any  such  crime  or  offence  elsewhere,  is  residing 
within  such  jurisdiction,  the  justice  may  issue  a  warrant  under  seal 
directed  to  peace  officers  for  his  apprehension,  founded  on  information 
on  oath  (or  a  summons  not  founded  on  oath  in  the  fiivt  instance, 
followed  by  a  warrant  if  disobeyed).  Upon  the  accused  person  being 
brought  before  the  justices,  they  must,  before  committing  him  to 
prison  for  trial  or  admitting  him  to  bail,  in  his  presence  (but  m  open 
court  or  privately,  at  their  discretion),  take  the  statement  on  oath  of 
the  witnesses  (to  compel  the  attendance  of  whom  justices  have  power 
to  issue  summonses  and  warrants),  and  reduce  the  evidence  into 
written  depositions,  to  be  signed  by  the  witnesses.  These  depositions 
are  read  over  to  the  accused,  and  hu  own  statement  (if  any)  taken  in  a 
prescribed  form,  so  as  to  exclude  any  threat  or  inducement  Ample 
powers  are  given  to  the  iustices  to  remand,  dismiss,  commit  for  trial, 
or  hold  the  accused  to  bail,  and  to  bind  over  prosecutors  and  witnesses 
by  recognisance. 

By  more  recent  statutes,  instead  of  committing  for  trial,  justicai 
may  summarily  convict  (unless  the  accused  prefers  to  be  tried  by  a 
jury)  in  trifling  cases  of  larceny,  or  where  the  offenders  are  under  siz- 
teen.  (See  10  &  11  Vict.  c.  82 ;  18  &  19  Viot.  c  126;  19  &  20  Viet 
c.  118 ;  and  Blackstone's  *  Commentaries/  by  Kerr,  voL  iv.,  p.  888.) 
Justices  may  also  issue  warrants  to  apprehend  parties  against  whom 
indictments  have  been  already  found,  and  without  further  inquiry 
commit  them  for  trial  or  admit  them  to  bail,  or,  if  already  in  prison, 
may  order  their  detention. 

The  11  &  12  Vict  c.  43,  relating  to  summaiy  convictions,  empowers 
the  justices  to  issue  a  summons ;  or,  for  any  offence  punishable  on 
conviction,  they  may  issue  a  warrant  (founded  on  an  inf omiBti<m  OB 
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oath)  in  the  first  iiutance.  If  a  Bummons  be  iasued  in  the  first  instance 
(and  this  is  the  general  mode  of  proceeding),  and  it  is  not  obeyed,  the 
justloes  may  either  issue  a  warrant  or  prooeisd  ex  parte.  When,  how* 
erer,  the  application  for  any  order  of  justices  is  by  law  to  be  made  ex 
poHf ,  there  is  no  necessity  for  issuing  any  summons.  In  cases  of  com* 
plaints  upon  which  the  justices  may  make  an  order  for  payment  of 
money  or  otherwise,  it  is  not  necessary  that  the  complaint  should  be 
in  writing.  There  is  similar  power  to  compel  the  attendance  of  wit> 
Besses,  as  in  oases  of  indictable  oflTences.  Every  complaint  and  informa- 
tion is  heard  and  determined  by  one  or  more  justices  (unless  any 
particular  Act  requires  more  than  one)  in  ppen  court,  and  both  parties 
may  appear  by  counsel  or  attorney.  General  forms  of  convictions  and 
orders  are  given,  to  prevent  the  numerous  technical  objections  to 
which  they  were  previously  often  open.  The  convictions , or  orders 
may  be  enforced  by  distress,  or  imprisonment  in  default  (see  also  21  ft 
82  Viet,  c,  78,  s.  5),  or,  in  the  first  instance,  according  to  the  nature 
and  circumstances  of  liie  case  and  the  speciad  provisions  relating  to  it. 
The  justices  have  also  general  powers  to  award  costs^  which  are  also 
*WK)verable  by  distress  and  imprisonment  in  default. 

In  matters  relating  to  the  revenue,  or  to  the  poor,  and  to  certain 
other  things,  the  special  provisions  of  the  statutes  on  those  subjects 
are  to  be  followed  by  the  justices. 

In  eases  of  summary  convictions  and  orders,  parties  dissatisfied  with 
the  decision  of  justices  in  point  of  law  may  require  them  to  state  a 
case  for  the  opinion  of  any  one  of  the  three  superior  courts  of  common 
law  (20  k  21  Vict.  c.  48) ;  and  this  power  is  very  eztensivdy  acted 
vpon. 

Power  has  been  expreasly  given  to  justices  to  direct  the  prosecution 
for  periury  of  witnesses  before  them.    (14  &  16  Vict.  e.  100,  s.  19.) 

Justices  of  the  peace  have  in  general  no  authority  over  matters 
arising  out  of  the  county  or  place  for  which  they  are  appointed,  and 
therefore  their  warrants  can  in  general  only  be  executed  by  appre- 
hending the  offender  within  the  jurisdiction  of  the  justice,  except  in 
esse  of  **  fresh  pursuit/'  at  any  place  within  seven  miles  of  the  border. 
But  when  the  person  is  not  found,  or  has  escaped,  any  justice  of  the 
county  where  he  is  supposed  to  be,  may  give  effect  to  the  original 
warrant  by  an  indorsement  authorising  its  execution  within  his  own 
jurisdiction.  This,  which  is  termed  "  backing  tHe  warrant,"  is  done 
upon  proof  of  the  handwriting  of  the  justice  who  issued  it ;  and  the 
penon,  when  apprehended,  is  then  taken  before  the  justice  who  issued 
the  warrant,  unless  the  prosecutor  or  any  of  the  witnesses  may  be  in 
the  county  where  the  apprehension  takes  place,  in  which  case  the 
examinations  may  proceed  there.  This  power  to  back  warrants  is  not 
confined  to  the  case  of  counties,  but  English  warrants  may  be  backed 
in  Ireland,  Scotland,  or  the  Isle  of  Han  and  Channel  Islands  (see  14  & 
15  Vict.  c.  55,  B.  18),  and  vice  vend. 

In  the  case  of  indictable  offences  committed  on  the  high  seas  or 
abroad,  warrants  may  be  issued  by  justices  of  the  county  or  place 
where  the  offender  may  be. 

So,  although  justices  of  the  peace  when  they  are  out  of  the  county, 
ftc.,  for  which  they  are  appointed  have  in  general  no  coercive  power, 
yet  where  a  justice  is  also  a  justice  for  an  adjoining  county  he  may  act 
for  and  deal  with  offenders  in  one  oounty  wmle  in  the  other.  So,  also, 
a  justice  for  a  county  may  act  in  any  city,  town,  or  precinct  within 
or  adjoining  to  it ;  and  there  are  similar  provisions  with  respect  to 
detatmed  parts  of  counties.  The  powers  of  metropolitan  police  magis- 
tntcs  and  of  stipendiary  magistrates  are  regulated  by  special  statutes 
and  provisions. 

Justices  ought  not  to  exercise  theis  functions  in  oases  in  which  they 
are  themselves  the  persons  injured.  They  should  cause  the  offenders 
to  be  taksn  before  other  justices,  or,  if  present,  should  desire  tiieir  aid. 

When  justices  refuse  to  hear  a  complaint  over  which  they  have 
jurisdiction,  or  to  perform  any  other  duty  which  the  law  imposes  on 
them,  the  party  aggrieved  by  such  refusal  may  apply  to  the  court  of 
Queen's  Bench  for  a  rule  (founded  upon'  an  affidavit  of  the  facts) 
calling  upon  the  justice  and  the  parties  interested  to  show  cause  why 
the  act  required  (11  &  12  Vict.  c.  44,  s.  5)  should  not  be  done.  This 
Is  a  more  expedftiouB  and  cheaper  mode  of  proceeding  Uian  the  former 
mode  by  mandamus ;  and,  moreover,  the  oider  of  the  court  to  do  any 
tot,  protects  the  justice,  which  a  mandamus  did  not.  [Mandamus.] 
^  Justices  of  the  peace  are  strongly  protected  by  the  law  in  the  execu- 
tion of  their  office.  Opprobrious  words  which  would  not  subject  the 
speaker  to  any  proceeding,  civil  or  criminal,  if  uttered  under  other 
drcumstanoes,  yet  if  spoken  of  a  justice  whilst  aotuolly  engaged  in  his 
official  duties  may  be  made  the  subject  of  an  action  or  of  an  indict- 
ment, or  if  spoken  in  the  presence  of  the  justice  may  be  punished  by 
commitment  to  prison  as  for  a  contempt  of  court 
^  Where  a  justice  of  the  peace  acting  in  or  out  of  sessions  acts  judi- 
cislly  in  a  matter  over  which  he  has  jurisdiction,  and  does  not  exceed 
his  Jurisdiction,  he  is  not  liable  to  an  action  however  erroneous  his 
dodsioo  may  be ;  nor  will  even  express  malice  or  corruption  entitle  a 
par^  aggrieved  by  such  decision  to  any  remedy  by  action :  the  delin- 
quent magistrate  is  answerable  only  to  the  crown  as  for  an  offence 
committed  against  the  public  Where  the  justice  has  no  jurisdiction 
or  exceeds  his  jurisdiction,  or  having  jurisdiction  deviates  from  the 
prescribed  legal  form  to  an  extent  which  renders  the  proceedings  void, 
or  where  a  conviction  under  which  the  justice  has  granted  a  warrant 
10  set  oside  by  a  superior  court,  an  action  will  lie  against  the  justice  to 


recover  damages  in  respeet  of  any  distreM,  imprisonment,  'or  other 
injury  which  may  have  resulted  from  his  acts,  though  done  without 
malice  or  other  improper  motive.  But  even  in  these  cases,  if  the 
justice  has  acted  bmd  Jide  in  his  magisterial  capacity,  if  he  has  in- 
tended to  act  within  his  jurisdiction,  though  by  mistake  he  may  have 
exceeded  it  and  not  acted  within  the  strict  line  of  his  duty,  and  also 
in  cases  where  a  justice  has  acted  or  intended  to  act  in  the  execution 
of  his  ministerial  duties,  he  is  entitled  to  the  protection  of  several 
important  statutory  regulations,  though  where  there  is  no  colour  whai> 
ever  for  a  belief  or  supposition  on  the  part  of  the  justice  that  he  is 
acting  within  his  juriiBdiction,  where  the  act  is  wholly  alien  to  the 
magisterial  functions  and  done  cUveno  intuitu,  these  regulations  do  not 
apply. 

By  the  11  k  12  Vict.  c.  44  (another  of '  Jervis*s  Acts'),  reciting  that  it 
is  expedient  to  protect  justices  of  the  peace  in  the  execution  of  their 
duty,  and  repealing  various  previous  provisions  from  the  reign  of 
James  I.,  having  the  same  object,  no  action  brought  against  a  justice 
of  the  peace  for  any  act  done  by  him  in  the  execution  of  his  duty  with 
respect  to  any  matter  within  his  jurisdiction,  can  be  maintained  unless 
it  be  proved  that  the  act  was  done  malicionsly,  and  without  reasonable 
and  probable  cause :  and  with  respect  to  acts  done  by  a  justice  in  a 
matter  of  which  by  law  he  hss  not  jurisdiction,  or  in  which  he  has 
exceeded  his  jurisdiction,  if  done  under  a  warrant  or  colour,  no  action 
can  be  maintained  until  the  conviction  or  order  has  been  quashed ; 
and  no  action  can  be  brought  after  a  conviction  or  order  confirmed  on 
appeal.  If  it  be  proved  that  the  plaintiff  was  actually  guilty  of  the 
offence,  he  cannot  recover  more  than  twopence  damages  without  costs. 
Every  action  against  a  justice  must  be  commenced  within  six  months, 
and  one  month's  notice  of  action  must  be  given.  Wherever  a  dis- 
cretionary power  is  given  to  a  justice,  no  action  is  maintainable  by 
reason  of  the  manner  in  which  that  discretion  has  been  exercised. 

When  a  justice  acts  with  partial,  corrupt,  or  malicious  motives  he  is 
guilty  of  a  misdemeanor,  for  which  he  may  be  indicted,  and  in  a  clear 
case  of  misconduct  the  Court  of  Queen's  Bench,  whidi  exercises  a 
general  superintendence  over  the  conduct  of  those  to  whom  the  admi- 
nistration of  the  criminal  law  of  the  country  is  entrusted,  will,  if  the 
application  be  made  without  delay,  give  leave  to  file  a  criminal  infoiina* 
tion.  But  the  court  will  consider,  not  whether  the  act  oomplained  of 
be  strictly  right  or  not,  but  whether  it  proceeded  from  unjust,  oppres- 
sive, or  corrupt  motives,  among  which  motives  fear  and  favour  are 
both  included.  If  the  affidavits  filed  in  support  of  the  application 
disclose  nothing  which  may  not  be  attributable  to  mere  error  or  mis- 
take, the  court  will  not  even  call  upon  the  justice  to  show  cause  why 
a  criminal  information  should  not  be  filed.  The  court  will  not  enter- 
tain a  motion  for  a  criminal  information  against  a  justice  of  the  peace, 
unless  notice  of  the  intended  application  have  been  given  in  sufficient 
time  to  enable  him,  if  he  thinks  proper,  to  meet  the  charge  in  the  first 
instance  by  opposing  the  granting  of  the  rule  to  show  cause. 

The  proceedings  after  an  information  has  been  filed  or  an  indictment 
found  against  justices  of  the  peace  for  criminal  misconduct  are  the 
same  as  in  other  cases  of  misdemeanor.  If  the  defendant  suffer  judg- 
ment by  default,  or  is  found  guilty  by  the  verdict  of  a  jiuy,  the 
punishment  is  by  fine*or  imprisonment  or  both ;  after  which  an  appli- 
cation may  be  made  to  the  lord  chancellor  to  exclude  him  from  the 
commission ;  and  when  affidavits  are  filed  in  the  Queen's  Bench  im- 
peaching the  conduct  of  justices  of  the  peace,  such  affidavits  are 
sometimes  directed  by  the  court  to  bo  laid  before  the  chancellor,  to 
enable  him  to  judge  whether  such  persons  ought  to  remain  in  the 
'commission. 

The  institution  of  justices  of  the  peace  has  been  adopted  in  most  of 
the  British  colonies,  and  has  with  some  modifications  been  retained  in 
the  United  States  of  America. 

JUSTICIAR  OF  SCOTLAND.  The  earUest  individual  in  this 
high  office  which  extant  records  name  seems  to  be  Oeofirey  de  Molo- 
ville,  of  Maleville,  in  the  county  of  Edinburgh,  temp.  Malcolm  IV. 

The  term  **  Scotland  "  was  then  less  extensive  in  its  application  than 
at  present ;  it  designated,  properly  speaking,  not  tibe  whole  territory  of 
the  realm,  but  that  part  only  which  lay  north  of  the  Forth,  or  Scots  sea, 
OS  it  was  called ;  and  accordingly,  contemporary  with  Maleville  there 
was  another  justiciar,  David  Olifard,  justiciar  of  Lothian,  that  is  to 
say,  the  terriU>ry  south  of  the  Forth,  excepting  the  district  of  Galloway, 
which  had  long  its  own  peculiar  laws  and  customs.  About  the  middle 
of  the  18th  century,  however,  Galloway  too  had  its  justiciar,  so  at  this 
time  there  were  three  justiciars  in  the  realm  of  Scotland — a  justiciar  of 
Galloway,  a  justiciar  of  Lothian,  and  a  justiciar  of  Scotland  strictly  so 
called.  They  were  all  probably  of  co-ordinate  authority :  each,  next  to 
the  sovereign,  supreme  in  his  district ;  but  the  district  of  the  last  was 
the  most  extensive,  and,  containing  within  it  the  metropolis  of  the 
kingdom,  it  was  also  no  doubt  the  most  important  and  the  most  coveted. 
The  j\istidan  of  Scotland  were  accordingly  the  most  conspicuous  men 
of  the  time : — ^the  Comyns,  earls  of  Buchan ;  the  MacDu£b,  earls  of 
Fife ;  Melville ;  and  Sir  Alan  Durward.  This  last  had  an  eye  to  the 
crown  itself,  for  having  married  the  illegitimate  daughter  of  King 
Alexander  II.,  he  gained  over  the  chancellor  to  move  in  council  her 
legitinuttion,  and  that,  on  failure  of  issue  of  the  king's  body,  she  and 
her  heirs  might  inherit  her  father  s  throne.  But  the  king  conoeiveil  so 
great  a  displeasure  at  this,  that  he  immediately  turned  the  chancellor 
out  of  office,  and  soon  afterwards  the  justiciar  also.     The  proud 
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Durwftrd  remored  to  England,  joined  King  Henry  III.  in  France,  and 
served  in  his  anny,  till  in  a  few  yean  he  was,  by  the  influence  of  the 
English  king,  restored  to  his  office  of  justiciar,  whence  he  was  dis- 
placed only  by  the  more  powerf lU  Comyn.  The  incident  in  Durward'a 
life  to  which  we  have  just  alluded,  was  not  singular :  the  justiciar  was 
caput  UgU  et  milUice,  at  the  head  both  of  the  hiw  and  also  of  the  military 
force  of  the  kingdom,  and  repeated  instances  oocur  in  early  times  of 
their  miUtary  prowess  as  well  as  judicial  firmness. 

The  death  of  King  Alexander  III.  left  the  crown  open  to  a  com- 
petition which  allowed  Edward  I.  of  England  to  invade  the  kingdom. 
In  1292  the  EngHsh  Court  of  King's  Bench  sat  for  some  time  in  Rox- 
burgh ;  and  in  1296,  Sir  William  Ormesby,  a  justice  of  the  Common 
Pleas  and  justice  in  eyre  in  England,  was  constituted,  by  Edward,  lord 
justiciar  of  Scotland.  This  appointment  was  of  short  duration;  but 
in  1305,  Edward,  having  again  put  down  the  Scots,  distributed  the 
kingdom  into  four  districts,  and  constituted  for  each  district  two 
justices  (an  Englishman  and  a  Scotchman),  in  the  nature  of  the 
English  justices  of  assize — ^with  a  view  to  put  the  whole  island  under 
one  and  the  same  judicial  system.  Edward's  early  death,  however, 
rendered  the  scheme  abortive ;  and  Galloway  had  soon  its  own  laws, 
and  Lothian  and  Scotland  their  justiciars  as  before,  with  this  difference, 
that  the  metropolis  of  the  kingdom  was  now  shifting  southwards  to 
Edinburgh,  and  the  term  Scotland,  in  its  strict  acceptation,  had  given 
place  to  the  appellation  **  north  of  the  Forth."  Sir  Hugh  de  Sglinton, 
justiciar  of  Lothian  in  the  middle  of  the  14th  century, and  distinguished 
for  his  poetical  genius,  was  now  therefore  *'  Hugh  of  the  Awl  Ryal,"  or 
of  the  royal  palace;  and  towards  the  end  of  the  neict  century  Andrew, 
Lord  Gray,  was  advanced  from  the  situatioii  of  Justiciar  North  of 
Forth  to  tiukt  of  Justiciar  South  of  Forth.  He  continued  in  this  place 
with  approbation  for  eleven  years,  and  died  but  a  few  months  before 
the  calamitous  afBur  of  Flodden^ 

On  this  events  which  happened  in  the  beginning  of  the  16th  century, 
the  office  of  lord  justiciar,  or,  as  he  was  now  styled^  justioe-general  (in 
contradistinction  to  the  special  justiciars,  now  frequenUy  appointed  as 
well  for  particular  trials  as  for  particular  places  and  dislxiots),  came 
into  the  noble  family  of  Aigyle,  where  it  was  hereditary  for  a  century, 
and  comprehended  at  onee  the  entire  kingdom.  The  High  Court  of 
Justiciarf  then  also  began  to  be  setUed  at  Edinburgh,  and  the  regular 
series  of  its  records,  or  books  of  adjournal,  to  commence.  It  was  at 
this  time  also  that  the  Court  of  Session  vras  erected  by  ecclesiastical 
influence.  Various  attempts  had  been  mode  by  the  olergy  in  former 
reigns  to  establish  such  a  court.  In  1425  the  first  "Court of  the 
Session  "  was  instituted  under  the  influence  of  Wardlaw,  bishop  of  St. 
Andrew's,  and  founder  of  the  university  there ;  but  immediately  on  his 
death,  which  happened  soon  after,  it  drooped  and  expired.  In  1458 
Bishop  Shoreswood,  the  king's  secretary,  tried  to  revive  it ;  and  about 
thirty  yean  after,  Elphinstone,  Bishop  of  Aberdeen,  did  so  likewise. 
In  1494,  however,  the  latter  founded,  or  rather  re-founded,  the  univer- 
sity of  Aberdeen,  and  had  interest  enough  to  get  an  act  passed  in  par- 
liament to  enforce  in  all  the  courts  of  the  kingdom  tiie  study  and 
practice  of  the  Roman  laws ;  and  in  1503  the  "  Court  of  Daily  Council " 
was  established.  This  court  hod  a  more  extensive  jurisdiction  than 
the  former;  it  was  univenul,  being  instituted  to  detnde  all  manner  of 
summonses  in  dvil  matters,  complaints,  and  causes  daily  as  they 
happened  to  occur ;  and  it  was  calculated  to  be  permanent.  But  the 
present  was  not  an  opportunity  to  be  lost ;  and  accordingly,  in  the 
minori^  of  King  James  Y.  and  while  the  nation  was  weakened  and 
distracted  by  the  loss  at  Flodden,  the  Court  of  Session  was  esta- 
blished under  the  lord  chancellor,  and  with  a  majority  of  ecclesiastias 
both  on  its  bench  and  at  its  bar.  The  consequence  was,  that  from  that 
day  forward  tiie  Court  of  Justiciary  declined;  its  civil  jurisdiction 
ceased,  being  engrossed  by  the  Court  of  Session;  and  the  latter 
became  in  its  place  the  supreme  court  of  the  kingdom.  The  Refor- 
mation effected  a  change  in  the  composition  of  the  Court  of  Session, 
but  not  much  in  its  position  or  powers;  and  in  1672  on  act  was  passed 
in  parliament  constituting  a  certain  number  of  the  judges,  or  lords  of 
session,  judges  of  justiciary  under  the  justice-general  and  justice-clerk, 
who  was  now  made  vice-president  of  the  Court  of  Justidaiy. 

Nothing  else  of  consequence  touching  the  oonstitution  of  the 
court  ocourrad  till,  by  1  Will.  lY.,  c.  69,  s.  18,  the  office  of  loid- 
justice-general,  which  had  become  in  a  manner  a  perfect  sinecure, 
was  appointed  to  devolve  on  and  remain  with  the  office  of  lord- 
president  of  the  Court  of  Session,  who  should  perform  the  duties 
thereof  as  presiding  judge  in  the  Court  of  Justiciary.  The  effect  of 
this  enactment  was  to  place  the  lord-justice-general  again  at  the  head 
of  the  administration  of  the  law;  and  thuv,  by  a  singular  revolution, 
restore  him,  after  the  lapse  of  800  years,  to  his  former  situation  of 
lord-chief-justioe  of  Scotland. 

JUSTICIARY,  CHIEF,  of  England  (OapUaUs  JuttiHanut  AngUoB), 
None  either  of  the  English  lawyers  or  legal  antiquaries  who  have 
handled  this  subject  have  given  at  all  a  sati^Eoctoiy  explanation  of  it. 
In  order  to  comprehend  the  functions  of  the  great  officer,  it  is  necessaiy 
first  to  understand  those  of  "The  Qrand  StnetehaU,  or  Jkipifa^^ 
SeneaeaUtu,  or  Daptfer  An^im:  in  modem  phraseology,  the  lord  high 
steward — €onie$  ptiuU,  m^jor  domut  regias,  or  moire  dw  palau.  The 
word  ienetchaleh,  about  the  ebrmology  of  which  opinions  vary  some- 
whoif  mesot  originally  a  wnt  of  steward  in  the  household  of  the  lYank 
kuigL    After  their  conquest  of  Qsnl,  it  came  to  signify  a  high  politicftl 


dignity.  Dapifer  means  the  same  thing,  being  the  lAtin  synonyms  lor 
it.  This  officer  was  the  highest  in  tiie  state  after  the  king,  executing 
all  the  chief  offices  of  the  kingdom  as  the  king's  representative. .  He 
was  not  only  at  the  head  of  the  king's  pdace,  but  of  all  the  depart- 
ments of  the  state,  civil  and  milita^,  chief  administrator  of  justice, 
and  leader  of  the  armies  in  war.  This  is  proved  not  only  to  have  been 
the  cose  in  France,  by  Bucange  and  other  high  authorities,  as  well  sb 
by  the  public  records  of  that  kingdom,  but  to  have  been  so  slso  in 
England,  by  a  document  published  by  Madox,  from  the  black  and  red 
books  of  the  Exchequer,  the  celebrated  'Dialogus  de  Scaocario/ 
written  in  the  time  of  Henry  II. ;  and  likewise  by  certain  HSS. 
preserved  in  Sir  Robert  Cotton's  collection  in  the  British  Museum, 
particularly  an  old  MS.  entitled '  Quis  sit  SeneschaUus  Anglia,  et  quid 
ejus  officium.' "    ('  Piot.  Hist.  Eng.'  i.  567.) 

By  the  nature  of  the  feudal  system  everything  had  a  tendency  to  be 
given  in  fief.  Among  other  things,  the  office  of  seneschal  was  given  Sn 
fief  too,  and  became  hereditary  among  the  Franks,  Normans,  and 
at  the  conquest  of  England,  among  the  Anglo-Kormans.  In  France, 
under  the  Merovingian  dynasty,  the  office  was  in  the  family  of  Charles 
Martel,  from  whom  sprung  the  Carlovingian  dynasty  ;  afterwards  the 
Plontogenet  counts  of  Anjou  were  hereditary  seneschals  of  France; 
and  in  England  this  high  office  was  granted  by  WilUam  the  Conqueror 
to  the  Grantmesnils,  and  thence  came  by  marriage  to  the  earls  of 
Leicester.  After  the  attainder  of  the  family  of  Montfiort,  mfI  of 
Leicester,  the  office  was  given  to  Edmund,  the  second  son  of  king 
Henry  III.,  and  it  then  remained  in  the  ro3ral  family  till  its  abolition-^ 
Thomas  Plantagenet,  second  son  of  kiog  Henry  lY.,  being  the  last 
permanent  high  steward,  the  office  being  conferred  afterwards  only  jano 
uniedvice. 

In  France,  when  the  office  became  hereditary  in  the  oonnts  of 
Anjou,  it  soon  became  necessary,  for  various  reasons,  to  have  soother 
seneschal,  or  dapifer,  besides  the  hereditary  one;  sad  tlus  officer, 
whether  he  be  considered  as  the  repreeentative  or  deputy  of  the 
hereditary  seneschal,  still  took  precedence,  as  appears  from  the  charters 
of  the  French  kings,  of  all  the  other  great  officers  of  state.  In 
England  also  something  of  the  same  kind  took  plaoe,  but  with  this 
difference — ^that  the  various  functions  of  the  original  grand  seneschal, 
or  senetcaUus  AngUte,  were  divided  into  two  parts,  and  committed  to 
two  distinct  officers  as  his  representatives :  the  judicial  functions  being 
committed  to  an  officer  styled  the  High,  or  rather  CSuef  Justiciary ; 
the  administrative  and  those  relating  to  the  affiiirs  of  the  king's  palace 
or  household,  to  an  officer  staled,  not  the  SenewMllus  Anglict,  but  the 
Senescollus,  or  Dapifer  M^.  This  explanation  triU  be  foood  to  com- 
pletely remove  the  confusion  that  has  so  long  prevailed  among  the 
English  historians,  antiquaries,  and  lawyers  on  this  subject.  And 
this  view  of  the  subject,  if  it  needed  it,  would  be  corroborated  by  the 
high  privileges  of  the  officer  created  in  later  times,  to  preside  in  the 
House  of  Lords  at  state  trials,  which  officer,  be  it  observed,  is  not 
''high  lusticiary,"  but  ''lord  high  steward,"  that  is  "SeneKQUua 
Anglicg, '  This  explanation  also  removes  the  difficulty  of  accounting 
for  the  extraordinary  powers  of  the  lord  high  steward's  oourt,  which 
some  English  lawyers  have  attempted  to  get  over  by  saying  that  the 
lord  high  steward  succeeded  to  some  of  the  powers  of  the  higb 
justicia^,  whereas  he  merely  exercises  powers  which  he  had  delegated 
to  the  high  justiciary. 

The  chief  justiciary  was  usually,  even  in  those  times,  when,  from 
the  circumstance  of  the  king  and  the  great  officers  of  his  household 
acting  as  judges,  we  may  conclude  that  a  special  education  was  not 
considered  absolutely  necessary  to  fit  a  man  for  the  judicial  office, 
a  person  who  had  given  particular  attention  to  the  study  of  juris- 
prudence. As  the  representative  of  the  judicial  portion  of  the  grand- 
seneschal's  power,  his  authority  extended  over  eveiy  oourt  in  the  king^ 
dom.  For  as  to  what  Blackstone  says  of  the  court  of  the  marshalsea, 
that  is,  the  oourt  of  the  lord  steward  of  the  king's  household,  having 
never  been  subject  to  the  jurisdiction  of  the  chictf  justiciary  and  ne 
writ  of  error  lying  from  it  to  the  king's  bench,  it  merely  amounts  to 
this,  that  the  court  of  the  lord  steward  was  in  fact  originally  the  court 
of  the  lord  high  steward,  and  in  that  court  either  of  hisrepresentativen^ 
the  chief  justiciary  or  the  lord  steward,  might  preside* 

The  chief  justiciary  n6t  only  presided  in  the  king's  oourt  and  hi  the 
exchequer,  but  he  was  originally  (or  rather  when  the  lord  high  steward 
fell  into  abeyance,  partiy  from  dread  of  his  power  and  partiy  from  the 
impossibility  of  securing  an  hereditary  suoceesion  of  the  qualities 
necessary  to  fulfil  his  great  and  numerous  duties),  by  virtue  of  his 
office,  regent  of  the  kingdom  during  the  king's  absence ;  and  at  those 
times  writs  ran  in  his  name,  and  were  tested  by  him.  And  in  this 
light  the  chief  justiciary  is  re^ipEu^ed  as  having  been  the  greatest  subject 
in  England.  One  of  the  most  distinguished  men  who  held  tlds  Idgh 
office  was  Ranulph  de  Glanville,  who  is  usually  regarded  as  the  author 
of  the '  Tractatus  de  Logibus  et  Consuetudinibus  Anglis^,'  the  oldesl 
book  extant  on  English  law. 

The  last  who  held  the  office  and  bore  the  title  of  CcvjpUaUM  JutUHeh 
ms  AngHof  was  Philip  Basset :  and  the  first  who  hdd  the  office  of 
^apUaUi  JuiHHariui  ad  plaeita  coram  Bm€  tenenda,  that  is,  chief 
justice  of  the  king's  bench,  was  Robert  de  Bruis,  appointed  in  the 
fifty-second  year  of  Henry  III.  Sir  Edward  Coke  was  fond  of  indulging 
his  vanity  by  bestowing  the  same  titie,  "  Chief  Juttiee  of  En^^d/^ 
upon  himself  and  on  the  Grand  Justidszy^  the  mighty  (kgtUaUi 
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JuttUiaruu  AngUcB  ;  which  waa  noticed  by  Lord  Chancellor  Ellesmere 
in  hiB  addreas  to  Sir  Henry  Montague,  Coke'a  suooeaBor,  upon  his  being 
■worn  in  chief  jvusdce,  in  these  words : — "  instead  of  containing  himself 
within  the  words  of  the  writ  to  be  the  chief  justice,  as  the  kmg  called 
hhni '  ad  pladta  coram  nobis  tenenda.'  ** 

JUSTICIARY  COURT  in  Scotland.  The  High  Court  of  Justidaiy 
is  the  supreme  criminal  court  in  Scotland.  It  consists  of  the  loxd 
justice  general,  lord  justice  clerk,  and  five  other  judges  of  the  Court  of 
Sesnon,  and  sits  at  Edinburgh,  from  time  to  time  during  the  year, 
according  to  the  extent  of  business  to  be  transacted.  Offences  com- 
mitted in  Edinburgh  and  within  the  district  of  the  Lothians  are 
tried  before  this  court,  and  in  cases  where  in  other  parts  of  the  country 
waiting  for  the  next  Circuit  Court  would  create  too  much  delay,  or 
where  there  is  any  other  ground  of  expediency,  the  trial  may  proceed 
before  the  Central  Court.  Other  trials  in  the  provinces  proceed  before 
the  circuit  courts,  which  are  held  in  spring  and  autumn,  each  by  two 
judges,  or  as  they  are  termed  Lords  Commissioners  of  Justiciary. 
The  southern  circuit  is  held  at  Jedburgh,  Ayr,  and  Dumfries;  the 
western,  at  Glasgow,  Inverary,  and  Stirling;  and  the  northern  at 
Perth,  Aberdeen,  and  Inverness.  An  additional  circuit  is  held  at 
Glasgow  in  vnnter.  Questions  may  be  certified  from  the  circuit  courts 
to  the  High  Court  of  Justiciary,  that  is  to  say,  before  being  decided 
the  matter  may  be  reserved  for  the  consideration  of  that  court.  But  it 
18  a  peculiarity  both  of  the  central  and  circuit  courts  of  Justiciary,  that 
no  decision  once  given  can  be  reconsidered  either  by  the  court  pro- 
nouncing it  or  a  Court  of  Review.  This  principle  is  liable  to  many 
objections;  and  is  productiTe  of  but  one  benefit,  that  no  trial  is 
thrown  away  by  the  subsequent  discovery  of  flaws  in  initial  procedure. 
Before  the  case  goes  to  a  jury,  a  judgment  is  pronounced  "  finding  the 
indictment  relevant,"  and  virtually  declaring  the  initial  procedure 
regular ;  that  the  charge  is  properly  laid,  and  the  offence  if  proved 
puniahabla  Any  objections  to  Uie  regularity  of  the  proceedings  must 
therefore  be  stated  before  judgment,  which  when  once  pronounced  is 
final.  AJl  cases  before  the  Court  of  Justiciary  are  tried  by  a  jury  of 
fifteen,  a  majority  returning  the  verdict  where  they  are  not  unanimous. 
It  has  jurisdiction  in  all  the  more  serious  offences  except  high  treason, 
which  can  only  be  tried  under  a  conmiission  of  Oyer  and  Terminer,  in 
which  English  judges  woidd  now  probably  be  included. 

JUSTIFIABLE  HOMICIDE.    [Mubdbb.] 

JUSTIFICATION  is  used  in  theology  to  signify  the  acceptance  of  a 
■inner  by  God,  and  is  frequently  employed  by  the  sacred  writers  as 
equivalent  to  ike  forgiveness  ik  sin.  Thus,  St.  Paul  says,  "Be  it 
known  unto  you  therefore,  men  and  brethren,  that  through  this  man 
is  preached  unto  you  the  forgiveness  of  sins,  and  by  him  all  that 
believe  are  justified  from  all  things,  from  which  ye  could  not  be 
justified  by  the  law  of  Moees."  (Acts,  xiii.  38,  39.)  The  Protestants 
and  Roman  Catholics  dififor  respecting  the  sigiUfication  that  should  be 
attached  to  the  word  justification.     The  former  maintain  that  the 

Hebrew  word  p^'^^H*  and  the  Greek  words  iucaiow  and  9iKai»<riSf  are 

almost  invariably  employed  in  the  Bible  in  a  judicial  sense ;  that  is,  to 
declare  a  person  righteous  notwithstanding  the  sins  he  has  oonmiitted, 
and  to  deUver  him  from  the  punishment  which  his  sins  hid  deserved. 
The  latter  interpret  the  words  in  a  physical  sense ;  and  maintain  that 
to  be  justified  is  not  to  be  reckoned  righteous  by  God,  but  actually  to 
be  made  righteous  by  the  infusion  of  a  sanctifying  principle.  The 
Pftrtestants,  on  the  contrary,  believe,  that  though  sanctification  is 
A  oonaeqoenoe  of  justification,  yet  it  is  a  distinct  and  separate 
operation. 

The  reason  or  cause  of  our  justification  Ib  generally  divided  l^ 
theologians  into  the  originating,  the  meritorious,  and  the  mstrumentu, 
cause,  or  the  cauia  efficient,  the  cauta  meriioria,  and  the  cauta 
etpprekendene, 

1.  The  Origi)iuUimg  cauee  is  the  love  of  God  towards  his  &llen 
creatures  (Rom.  iii  24;  Eph.  iL  8).  2.  The  Meritoriout  came  is, 
according  to  the  11th  article  of  the  Church  of  England,  and  the  opinion 
of  most  Protestants,  *'  the  merit  of  our  Lord  and  Saviour  Jesus  Christ, 
and  not  our  own  works  or  deservings"  (Rom.  iii  25;  v.  18;  Eph.  i. 
7;  Col.  i.  14);  but  the  Roman  Catholic  church  mainfjiinH  that  good 
works,  penances,  and  the  intercession  of  saints  also  contribute  to  our 
justification.  3.  The  ImtrwnenUU  eauee  ia  faith  in  the  vicarious 
sacrifice  of  Christ;  since  the  merit  of  Christ's  sacrifice  does  not  produce 
our  pardon,  unless  we  believe  in  its  efficacy. 

The  consequences  of  justification  are  said  to  be :  1.  Peace  with  God 
(Rom.  V.  I);  2.  Tranquil]!^  of  conscience;  8.  Adoption  of  the 
persons  justified  into  the  family  of  Qod  (Rom.  vui.  14-17) ;  4.  Spiritual 
joy,  arising  from  the  belief  of  our  being  adopted  by  God  ('  Rem.'  xiv. 
17);  5,  The  hope  of  eternal  life. 

JUSTINL^IN'S  CODE,  or  LEGISLATION.  Justinian,  soon  after 
ascending  the  throne,  gave  orders  (Feb.  A.D.  528)  to  a  commission 
consisting  of  Joannes  and  nine  other  persons,  among  whom  were 
Tribonian  and  TheophUus,  to  make  a  general  compilation  of  the 
best  and  most  useful  laws,  or  "  constitutions,"  which  had  been  pro- 
mulgated by  the  emperors  his  predecessors,  beginning  from  Hadrun  s 
perpetual  edict  down  to  his  own  time.  [Constitutions,  Roman.] 
Partial  compilations  had  been  made  in  the  time  of  Constantine  by 
private  individuals,  Gregory  and  Hermogenea,  of  which  only  fragments 
remain,  and  a  more  complete  otie  was  effected  under  Theodonus  IL 


[Thkodobiav  Code.]  All  these  were  now  merged  in  the  new  code  of 
Justinian.  Joannes  and  his  nine  associateB  completed  their  task  in 
fourteen  months,  and  the  new  code,  having  received  the  imperial 
sanction,  was  published  in  April,  A.D.  529.  A  few  years  after,  Justi- 
nian, by  the  advice  of  Tribonian,  ordered  a  revision  of  his  oode  to  b« 
made  by  Tribonian  and  four  others.  The  oonunisnonen  suppressed 
several  laws,  as  either  useless  or  inconsistent  with  present  usage,  and 
added  many  constitutions  which  the  emperor  had  been  promulc^tang 
in  the  mean  time,  aa  well  aa  fifty  decisions  on  intricate  points  of  juris- 
prudence. The  code  thus  revised  was  published  in  December  of  the 
year  534,  under  the  title  of '  Codex  Justinianeus  repetitce  pnelectionis,* 
and  thenceforth  had  the  force  of  law. 

The  Code  is  divided  into  twelve  books ;  every  book  is  subdivided 
into  titles,  and  each  title  into  laws.    Book  L  treats  of  the  Catholic 
faith,  defines  its  creed  agreeably  to  the  first  four  general  councils, 
forbidding  public  disputations  on  dogmas ;  it  then  treats  of  the  rights, 
privileges,  and  discipline  of  bishops  and  other  ecclesiastical  persons ; 
next  of  heretics,  Samaritans,  Jews,  apostates,  Ac,  against  whom  it  con- 
tains several  penal  enactments ;  after  which  the  book  proceeds  to  speak 
of  the  laws,  and  their  different  kinds,  and  lastly  of  the  magistrates. 
Book  ii  treats  of  the  forms  to  be  observed  in  commencing  a  suit ; 
then  of  restitution,  compromises,  sureties,  and  lastly  of  the  oath  of 
calumny.*    Book  iii  treats  of  judUcia  and  judices,  and  judicial  proceed- 
ings generally;  of  holidays,  of  the  various  jurisdictions,  of  illegal 
(inofflciosa)  testaments  and  donations,  of  dowries  and  inheritances,  of 
the  Lex  Aquilia,  of  mixed  actions,  of  actions  for  crimes  committed  by 
slaves,  of  gaming,  of  burying-plaoea  and  funeral  expenses.    Book  iv. 
begins  with  the  explanation  of  personal  actions  whidi  are  founded  on 
loan  and  other  causes ;  of  obligations  and  actions,  with  their  efiiBct  in 
relation  to  heirs  and  other  persons  bound  by  them ;  of  testimony  and 
written  evidence;  of  things  borrowed  for  use;  of  contract  by  pledge, 
and  the  personal  action  Siereon;  of  compensation,  interest,  deposit, 
mandate,  partnership,  buying  and  selling,  permutation,  hiring,  and 
emphyteutic  contracts.    Book  y.  treats  of  betrothment,  gifts  in  con- 
templation of  marriage,  of  marriages,  women's  portions,  and  the  action 
that  lies  for  the  recovery  of  the  dowry,  of  gifts  between  husband  and 
wife,  of  estates  given  in  dowry,  of  alimony,  of  concubines,  natural 
children,  and  the  process  of  legitimation.    It  next  treats  of  tutoiBhipe 
(tutela),  of  the  administration  by  tutors,  and  of  the  alienation  of 
minors'  estates.    Book  vL  treats  of  slaves,  and  freedmen,  and  the 
rights  of  their  patrons ;  then  it  explains  at  large  the  Praetorian  poo- 
session  cfdled  "Bonorum  possessio:"  after  which  it  expounds  the 
whole  matter  of  testaments,  as  institutions  and  substitutionB  of  heiis, 
preteritions  and  dishiheritings,  refusals  of  inheritance,  the  opening  of 
wills,  codidlB,  legacies,  and  fiduciary  bequests,  and  lastly  succession 
to  the  proper^  of  intestates.    Book  vii.  treats  of  manumissions ;  after- 
wards of  matters  relating  to  prescription,  of  judgments  (sententiae)  and 
appeals,  of  the  cession  of  estate  or  goods,  of  the  seizure  of  goods,  of 
the  privileges  of  the  exchequer,  those  of  dowries,  and  the  revocation 
of  alienations  made  to  de6mid  creditors.    Book  viii  begins  with  inter- 
dicts :  it  Uien  treats  of  pledges  and  pawns,  of  stipulations,  novations, 
delegations,  &o.    It  treats  next  of  the  paternal  power,  of  the  emanci- 
pation of  children  and  their  ingratitude;  it  then  explains  what  ia 
meant  by  custom,  or  unwritten  law ;  it  next  speaks  of  gifts  (donationea 
mortis  causA,  ftc)  and  their  various  kinds ;  and  lastly,  of  tiding  away 
the  p^ialty  of  celibacy.    Book  ix.  treats  of  crimes,  criminal  judgments 
and  punii^unents.    Book  x.  treats  of  the  rights  and  prerogative  of  the 
exchequer,  of  vacant  goods,  of  treasurers,  taxes  levied  upon  the  people, 
and  tolls ;  of  the  decuriones  and  their  office,  of  the  freedom  of  citizens, 
of  domicilia,  of  public  offices  and  exemption  from  them,  and  of  the 
various  kinds  of  public  offices  and  functions  appertaining  to  them. 
Book  xi.  treats  of  the  rights  common  to  the  city  of  Rome  and  muni- 
cipal towns,  the  right  of  having  corporate  bodies  and  oommunities,  and 
the  right  of  having  public  registers.    Book  xii.  continues  the  same 
subject,  explaining  the  right  of  cities  as  to  having  offices  civil  and 
military,  and  also  as  to  having  functionaries  for  the  execution  of  judg- 
ments and  the  orders  of  magistrates. 

In  the  year  following  the  publication  of  the  first  edition  of  his  Gode^ 
Justinian  undertook  a  much  greater  and  more  important  work;  to 
extract  the  spirit  of  jurisprudence  from  the  decisions  and  conjectures, 
the  questions  and  disputations,  of  the  Roman  civilians.    In  the  coune 
of  centuries,  under  the   republic  and  the  empire,  many  thousaiii 
volumes  had  accumulated,  filled  with  the  learned  lucubrations  of  the 
jurisconsults,  but  which  no  fortune  could  purchase,  and  no  capacit^j 
could  digest.    The  jurisconsults   ever  since  the  time  of  Augustui 
had  been  divided  into  opposite  schools,  and  thus  conflicting  opinion^ 
were    often   produced,   which   only   served  to   puszle   &oae    who 
had  to  decide  what  was  law.    To  put  order  into  this  chaos,  waa  the 
object  of  Justinian.    In  December,  530,  he  commissioned  seventeeu 
lawyers,  vritia.  IVibonian  at  their  head,  with  full  authority  to  exexx^iae 
their  discretion  as  to  the  works  of  their  predecessors,  by  making  a 
choice  of  Uioae  whom  ihej  considered  as  the  best  authorities.    They 
chose  about  forty  out  of  Tribonian's  library,  most  of  them  juria. 
consults  who  had  lived  during  that  period  of  the  empire  which  haa 
been  sometimes  called  the  age  of  the  Antonines,  from  Hadrian  to  the 
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death  of  Alexander  Seyenu.  From  the  works  of  these  writers,  said  to 
have  amounted  to  two  thousand  treatises,  the  commission  appointed  by 
Justinian  was  to  extract  and  compress  all  that  was  suited  to  form  a 
methodical,  complete,  and  never  failing  book  of  reference  for  the 
student  of  law  and  the  magistrate.  Justinian  gave  Tribonian  and  his 
associates  ten  years'  time  to  perform  their  task ;  but  they  completed 
it  in  three  years.  The  work  was  styled '  Digesta/  and  also  '  Pandectss' 
("embracing  all**)  and  was  published  in  December,  538.  It  was 
declared  by  the  emperor  that  it  should  have  the  force  of  law  all  over 
the  empire,  and  should  supersede  all  the  text  books  of  the  old  jurists, 
which  in  future  were  to  be  of  no  authority. 

The  following  is  a  list  of  the  Roman  jurists  from  whose  works  the 
'  Pandect '  or  '  Digest '  was  composed,  with  their  several  epochs,  so  far 
as  they  can  be  ascertained,  and  the  relative  proportions  which  they 
have  contributed  to  the  *  Pandect/  Where  (a)  is  added,  the  con- 
tribution is  less  than  1.  The  sum  total  of  all  the  figures  denotes  the 
whole  amoimt,  of  which  the  several  figures  opposite  each  jmist's  name 
denote  the  proportion  which  his  part  bears  to  the  whole.  In  addition 
to  the  extracts  contiuned  in  the  '  Pandect '  from  each  author,  many  of 
them  are  very  often  merely  cited. 
AbumuB  (Valens). 

^lius  (Gallus,  Marcianus). 

i£milius  (Macer,  Papinianus). 

Africanua,  lived  in  Hadrian's  time  and  was  a  disciple  of 
Salvius  Julianua 24 

Alfenu8,Sk  native  of  Cremona, and  a  pupil  of  Servius  Sulpicius, 
who  died  B.C.  43 9 

Anthicmut,  time  unknown         •       • (a) 

Anthus  (Anthianus). 

Antistius  (Labeo). 

Aquila,  supposed  by  some  to  have  lived  under  Sept.  Severus    (a) 

Arcadiui,  imder  Constantine  the  Qreat    .        •        .        •    •      2^ 

Arrius  (Menander). 

Aurelius  (Arcadius). 

Caecilius  (Africanus). 

Caius  (Qaius). 

Callutratut,  under  Caracalla  ..••••    17} 

Ce2»i»,  lived  imder  Trajan  and  Hadrian 23 

Ceridius  (Scavola). 

Charisius  (Arcadius). 

Claudius  (Hermogenianus,  Satuminus,  Tryphoninus). 

Clemens  (Terentius). 

Domitius  (Ulpianus). 

Florens  (TertuUianus). 

PlortntinuM,  time  imcertain,  supposed  to  have  lived  under 
Alex.  Severus- 4 

Furius  (Anthianus). 

(?atia,  lived  under  Antoninus  and  Aiirelius  .        .        .        .72 

Gallus,  AquUiut,  a  friend  of  Cicero,  with  whom  he  was  prsetor, 
B.C.  66 (a) 

Herenoius  (Modestinus). 

HermogeHianut,  under  Constantino  .        •        •        •        ..94 

JavoUnua,  lived  under  Trajan 284 

Jidianut,  lived  under  Hadrian,  was  a  pupil  of  Javolenus,  and 
author  of  the  perpetual  edict 90 

Julius  (Aquila,  Paulus). 

Junius  (l^urdanus). 

Justus  (Papirius). 

Juventius  (Celsus). 

Laheo,  lived  imder  Augustus,  was  the  head  of  the  school 
called  l4oculeians  from  his  disciple  Prooulus   .        .        •        .12 

Licinius  (Rufinus). 

Lucius  (Meecianus,  Papinianus). 

Jlfocer,  under  Alexander  Severus .10 

MoBcianut,  lived  under  Antoninus  Pius 8 

Marcelltu,  under  Antoninus  and  Aurelius    ....    32} 

Mareianus,  probably  under  Caracalla 38 

Marcus  (Labeo). 

MasBurius  (Sabinus). 

Mawridanut,  lived  under  Antoninus    •        •        •        •        •      ^i 

if  curumct,  time  unknown (a) 

MtnandtTf  under  Severus  and  Caracalla        ....        3 

Modeatima,  flourished  under  Alex.  Severus  and  the  Maximini    41 4 

Mucitu,  Quintut,  son  of  P.  Mucius  Sosevola,  consul  in  the  year 
659  of  Rome,  or  B.o.  95 1 

NercUiut,  lived  under  Trajan 10 

Papinianua,  under  Sept.  Severus,  whose  friend  he  was ;  was 
pit  to  death  by  Caracalla 104 

Poptntu,  under  Marcus  Aurelius 2^ 

Patemus  (Tarruntenus). 

Paului,  flourished  under  Alexander  Severus         .        .        .    297 

Pomponvu,  lived  under  Antoninus  Pius ;  another  Pomponius 
is  said  to  have  lived  under  Alex.  Severus 80 

Prisons  (Javolenus,  Neratius). 

jProcit/ttf,  lived  imder  Nero  and  Vespasian    .        o        •        •      6 

PubliuB  (Alfenus,  Anthianus,  Juventius). 

Quintus  (Mucius,  TertuUianus,  Venuleius). 

£ti^f$intt,  about  the  time  of  Alex.  Severus 14 


Rutilius  (Maximus). 

Sabinus,  Massurius,  flourished  under  Tiberius,  wiia  the  head 
of  the  Sabinian  school \\ 

Salvius  (Julianus). 

Satvemin'M,  supposed  by  some  to  be  the  same  as  VenuleioB         1 

Satuminus  Quintus  (Venuleius). 

Sccevola,  Cervidins,  under  Antoninus  and  Aurelius        .        -    78  4 

Scsovola,  Mucius  (Mucius). 

Sempronius  (Proculus). 

Septimius  (TertuUianus). 

Sextus  (Pomponius). 

Tarrantenus,  under  Marcus  and  Commodua.         .        .        .    (a) 

Terentius,  lived  under  Hadrian  and  Antoninus  .        .    .      34 

TertuUianus,  time  uncertain,  by  some  supposed  to  be  the  same 
as  the  father  of  the  church ij 

Titus  (Gains). 

Tryphoninus,  under  Severus  and  CaracaUa       .        •        •    •      22 

Valens,  lived  under  Hadrian  and  Antoninus  Pius         •       •        8 

Varus  (Alfenus). 

Venuleius,  under  Antoninus  and  Aurelius     .        .        •        .10 

Vlpianus,  flourished  under  Alex.  Severus,  whose  counseUor 
he  was      ...••••••••    610 

Ulpius  (MarceUus). 

Volusius  (Masdanus). 

If  the  whole  '  Digest '  is  divided  into  three  equal  parts,  the  con- 
tributions of  nipian  are  somewhat  more  than  one-third. 

The '  Digesta  is  divided  into  50  books,  each  book  being  also  divided 
into  titles,  and  subdivided  into  laws  and  paragraphs.     The  foUowing 
are  some  of  the  principal  heads.    Book  L  lays  down  the  general 
principles  and  the  different  kinds  of  law;  it  then  estabUshes  the 
division  of  persons  and  of  things;  then  speaks  of  senators,  and  of 
magistrates  and  their  delegates  and  assessors :  iL  treats  of  the  jurisdic- 
tion of  magistrates;  of  the  manner  of  bringing  actions,  of  compromises 
after  an  action  is  commenced :  in.  explains  what  kind  of  persons  are 
allowed  to  sue  in  law,  and  it  defines  who  are  styled  infamous,  and  as 
such  not  permitted  to  sue;  it  then  treats  of  advocates,  proctors, 
syndics,  and  other  counseUors  :  iv.  treats  of  restitution,  compromises, 
and  arbitrations,  after  which  it  speaks  of  innkeepers  and  others  in  whose 
custody  we  leave  anything  :  v.  treats  of  trials ;  and  complaints  against 
inofiScious  (inofiBciosa)  testaments :  vi  treats  of  real  actions  and  their 
various  kinds  to  recover  one's  property  :  viL  treats  of  personal  services 
(servitutes,  as  usus  fructus) :  viiL  speaks  of  real  services  both  in  town 
and  country  :  ix.  treats  of  personal  actions  which  are  in  imitation  of 
real  actions,  as  actions  for  a  fault  or  crime  committed  by  a  shve,  the 
action  of  the  lex  Aquilia,  and  the  action  against  those  who  throw  any 
thin^  into  the  highway  by  which  anv  one  is  wounded  or  injured :  x. 
treats  of  mixed  actions,  the  action  of  partition  of  an  inheritance,  &c. : 
XL  speaks  of  interrogatories,  and  of  such  matters  as  are  to  be  heard 
before  the  same  judge  (judex).    It  also  treats  of  run-away  slaves,  of 
dice-playing,  bribery,  corruption,  and  false  reports;  and  lastly,  of 
burials  and  funeral  expenses  :  xii.  explains  the  action  for  a  loan,  con- 
dictions,  &c  :  xiii.  continues  the  subject  of  the  preceding,  and  treats  of 
the  action  of  pawning:  xiv.  and  xv.  treat  of  actions  arising  from 
contracts  made  by  otiber  parsons  and  yet  binding  upon  us;  of  the 
Senatus  Consultum  Macedonianum ;  and  of  the  peculium  :  xvi  treats 
of  the  Senatus  Consultum  VeUeianum,  and  of  compensation,  and  the 
action  of  deposits :    xvii.  treats  of  the  mandate,  and  of  partnership 
(societas) :  xviii.  explains  the  meaning  and  forms  of  the  contract  of  sale, 
the  annuUfng  of  thu  kind  of  contract ;  and  treats  of  gain  or  loss  upon 
the  thing  sold :  xix.  treats  of  baigains,  of  actions  of  hinng,  of  the  action 
caUed  aistimatoria,  of  permutation,  of  the  action  caUed  prsescriptis 
verbis,  &c. :  xx.  treats  of  pledges  and  hypothecse,  of  the  preference  of 
creditors,  of  the  distraction  or  sale  of  thmgs  engaged  or  pawned :  xxi. 
contains  an  explanation  of  the  .£dUe*s  edict  concerning  the  sale  of 
slaves  and  beasts,  and  also  treats  6t  evictions,  warranties,  &c. :  xxii. 
treats  of  interest  (usursB),  fruits,  accessions  to  things,  and  of  proofs  and 
presumptions,  and.  of  ignorance  of  law  and  fact :  xxiiL  is   upon 
betrothxnent  (sponsalia),  marriage,  dowry,  and  agreements  upon  this 
subject,  and  lands  given  in  dowry  :  xxiv.  treats  of  gifts  between  hus- 
band and  wife,  divorces,  and  recovery  of  the  mairiage  portion :  xxv. 
treats  of  expenses  laid  out  upon  the  dowry,  of  actions  for  the  recoveiy 
of  things  carried  away  by  the  wife  or  other  persons  against  whom 
there  is  no  action  for  theft,  of  the  obli^tion  to  acknowledge  chUdren 
and  provide  for  them,  on  the  Rescript  De  Inspicien4o  Ventre,  and 
lastly  of  concubines :  xxvL  and  xxviL  treat  of  tutorship  and  curator- 
ship,  and  the  actions  resulting  from  them  :  xxviiL  treats  of  testaments, 
of  the  institution  and  disinheriting  of  chUdren,  of  the  institution  of  an 
heir,  of  substitutions,  &c. :  xxix.  treats  of  miUtary  testaments,  of  the 
opening  of  wills,  and  of  codicils :  xxx.,  xxxi,  xxxit  treat  of  legacies  and 
fiduciary  bequests  in  general :  xxxiii.  and  xzxiv.  treat  of  particular 
legacies,  of  the  ademption  of  legacies,  and  of  the  Regula  Catoniana :  xxxv. 
treats  of  legacies  on  condition,  and  of  the  Lex  Falddia :  xxxvL  treats  of 
the  Senatus  Consultum  Trebellianum,  and  of  fldudary  bequests,  of  the 
time  when  they  become  due,  of  the  security  to  be  given  by  the  heir, 
fta :  xxxvii  treats  of  universal  succession  by  bonorum  possessio : 
xxxviii  treats  of  the  services  due  by  freedmen  to  their  patrons,  of 
the  succession  of  freedmen,  of  the  succession  of  intestates  appointed 
by  the  pnvtor,  of  heredes  Sui  and  Legitimi,  and  of  the  Senatus  Coo- 
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Bultum  Terfcullianmn  and  Orphitianum :  zxxix.  explains  the  means 
which  the  law  or  the  praetor  provides  for  preventing  any  one  from 
reoeiving  damage  where  a  personal,  real,  or  mixed  action  will  not  lie, 
after  which  it  ends  with  the  explanation  of  donations  generally,  and  of 
such  as  are  made  in  contemplation  or  view  of  death  (mortb  caus&) : 
xl.  relates  to  manumission  or  freeing  of  slaves :  xlL  treats  of  the  various 
ways  by  which  the  property  of  things  is  acquired,  and  of  the  acqui- 
sition  and  loss  of  possession,  and  lastly  of  lawful  causes  which 
authorise  possession  and  lead  to  usucaption :  xliL  treats  of  definitive 
and  interlocutory  sentences,  of  confessions  in  judgment,  of  the  cession 
of  goods,  of  the  causes  of  seizure  and  their  effects,  of  the  privileges  of 
creditors:  of  curators  appointed  for  the  administration  of  goods,  and 
of  the  revocation  of  acts  done  to  defraud  creditors:  xliii.  treats  of 
interdicts  and  possessory  actions :  xliv.  speaks  of  pleas  (exceptiones) 
and  defences,  and  of  obligations  and  actions :  xlv.  of  stipulations,  &c. : 
xlvi,  of  sureties,  novations,  delegations,  payments,  dischaiges,  praetorian 
stipulations,  &c. :  xlvii.  treats  of  private  offences :  xlviii.  treats  of 
public  offences;  then  follow  accusations,  inscriptions,  prisons;  and 
lastly  it  treats  of  torture,  punishments,  confiscation,  relegation, 
deportation,  and  of  the  bodies  of  malefactors  executed :  xlix.  treats  of 
appeals ;  and  then  gives  an  accoimt  of  the  rights  of  the  exchequer, 
and  of  matters  relating  to  captives,  military  discipline,  soldiers  and 
veterans :  1.  treats  of  the  rights  of  cities  and  citizens,  of  decuriones 
and  their  children,  of  public  offices,  of  immunities,  of  deputies  and 
ambassadors;  of  the  administration  of  things  belonging  to  cities,  of 
public  works,  fairs,  &o. ;  of  taxes  laid  upon  the  provinces,  concluding 
with  the  interpretation  and  signification  of  legal  terms,  and  with  the 
rul^  of  law. 

Of  the  merits  and  imperfections  of  the  '  Digest,'  Cujas,  Hotomannus, 
Heineccius,  Gravina,  Schulting,  Bynkershoek,  and  many  others  have 
amply  spoken.  With  all  its  faults  it  is  a  noble  work,  and  mueh  superior 
to  the  Code  in  its  style,  matter,  and  arrangement ;  it  has,  in  great^ 
measure,  embodied  the  wisdom  of  the  most  learned  men  of  the  best 
age  of  the  empire,  men  who  grounded  their  opinions  on  the  principles 
of  reason  and  equity,  and  who  for  the  most  part  were  personally 
unconcerned  and  disinterested  in  the  subjects  on  which  they  gave  their 
responsa.  Tribonion  and  his  colleagues  are  charged  with  malung  many 
interpolations,  with  altering  many  passages  in  the  writings  of  their 
predecessors,  substituting  their  own  opinions,  and  passing  them  off  to 
the  world  under  the  name  of  the  ancient  jurists.  Justinian  himself 
acknowledged  that  he  was  obliged  to  accommodate  the  old  jurisprudence 
to  the  altered  state  of  the  times,  and  to  "  make  the  laws  his  own." 
Another  charge,  which  is,  however,  unsupported  by  evidence  or  pro- 
bability, is,  that  Justinian  and  his  civilians  purposely  destroyed  the  old 
text  books  that  had  served  them  for  the  compilation  of  the  '  Pandects.' 
Long,  however,  before  Justinian's  time,  the  works  of  the  ancient  jurists 
were  partly  lost,  and  the  vicissitudes  of  the  ages  that  followed  may 
easily  have  obliterated  the  rest.  While  the  Digest  was  being  compiled, 
Justinian  commissioned  Tribonian  and  two  other  civilians,  Theophilus 
and  Dorotheus,  to  make  an  abridgement  of  the  first  principles  of  the 
law,  for  the  use  of  young  students  who  should  wish  to  apply  them- 
selves  to  that  science.  This  new  work,  being  completed,  was  published 
under  the  name  of '  Institutiones,'  about  one  month  before  the  appear- 
ance of  the  Digest.  The  Institutions  were  mainly  based  on  an  older 
work  of  the  same  description  and  title.  [Gaius,  in  Bioo.  Div.l  They 
are  arranged  in  four  books,  subdivided  into  titles.  As  the  law  has 
three  objects,  persons,  things,  and  actions,  the  first  book  treats  of 
persons  or  status ;  the  second  and  third,  and  first  five  titles  of  the 
fourth,  treat  of  things ;  and  the  remaining  titles  of  the  fourth  book 
treat  of  actions.    [Romak  Law.] 

Besides  these  three  compilations,  the  Code,  the  Institutes,  and  the 
Digest,  Justinian,  after  the  publication  of  the  second  edition  of  his 
Code,  continued  to  issue  new  laws  or  constitutions  chiefly  in  Greek 
upon  particular  occasions,  which  were  collected  and  published  together 
after  his  death  under  the  name  of  Ncapa/  Aiard^tis,  or  Novae  or  Con- 
stitutiones  Novella;,  or  Authenticse.  The  Novellod  are  divided  into 
nine  Collationes  and  168  Constitutiones,  or,  as  they  are  now  often  called, 
novels.  The  Novell8e,together  with  thirteen  Edicts  of  Justinian,  make 
up  the  fourth  part  of  his  legislation.  There  are  four  Latin  translations 
of  the  Novelhe,  two  of  which  were  made  soon  after  Justinian's  death ; 
the  third  is  by  Haloandor,  printed  at  Numberg  in  1531 ;  and  the 
fourth  was  printed  at  Basel  by  Hervagius  in  1561.  This  first  translation 
is  that  which  is  printed  in  the  editions  of  the  Corpus  Juris  opposite  to 


the  Greek  text,  and  is  very  valuable,  notwithstanding  it  has  been 
stigmatised  by  some  with  the  name  "  barbarous : "  it  is  sometlmea 
caUed  Authentica  Interpretatio  or  Vulgata;  a  recent  and  valuable 
edition  is  that  of  G.  E.  Heimbach,  2  vols.  8vo,  Lips.  1846-50.  The 
version  of  Haloander  is  also  printed  in  some  editions  of  the  Corpus 
Juris.  The  Novelise  made  many  changes  in  the  law  as  established  by 
Justinian's  prior  compilations,  and  are  an  evidence  that  the  emi)eror 
was  seized  with  a  passion  for  legislating ;  a  circumstance  which  enablef 
us  to  form  a  more  correct  judgment  of  his  real  merits,  and  lowers  his 
character  as  a  philosophic  jurists 

(Ludewig,  Vita  Justiniani  Magni  atque  Theodora,  nee  non  Triboniani, 
Halle,  1731 ;  Zimmem,  GachicIUe  da  RUmischen  Privatrech(*  hU 
Justinian,  Heidelberg,  1826 ;  Hugo,  Lehrbuch  der  Oachichte  des 
RdmUchen  JUchta,  Berlin,  1832 ;  Hittory  of  Uie  Roman  or  Civil  Lair^ 
by  Ferriere,  translated  by  J.  Beaver,  London,  1724;  Hommelii, 
Pdlingeneaia;  Brinkmannus,  Inttit\Uione$  Juris  Homani,  Schleswig, 
1822;  Syitan  da  PandeLim-Rechtt,  by  Thibaut,  7th  ed.,  Jena,  182^; 
Dm  Corpus  Juris  in*s  Deutsche  Uberseizt  von  einem  vereine  Rcehttgelehrter 
und  herausgegeben  von  Otto,  SchiUing  und  Sintenis,  Leipzig,  1S31; 
Irving's  Introduction  to  the  Civil  Law ;  Les  Cinquante  Livra  du  ZHffcste, 
itc.f  Traduits  en  Franpais  par  feu  M.  Henri  Hulot,  Paris,  1805; 
Pandecta  de  Justinien  misa  dans  un  nouvel  ordre,  ic,  par  R,  /. 
Pothier,  traduitapar  BrSard  NeuviUe,  r6vu.es  et  corrigSa  par  M.  Moreau 
de  Montalin,  Avocat,  Paris,  1810;  Pothier's  edition  of  the  Digat, 
reprinted  at  Paris,  in  5  vols.  4to,  1818-20,  is  a  useful  edition ;  there  is 
a  very  cheap  edition  of  the  Corpus  Juris,  published  in  Germany, 
by  Beck,  3  vols.,  small  fol.,  Leipzig,  1829 ;  the  editions  of  the  Corpus 
Juris  and  of  the  Institutes  are  vezy  numerous.)  [Cobpub  Juris; 
Gaius,  in  BiOG.  Dnr.] 

JUVENILE  OFFENDERS.  Numerous  statutes  have  been  passed 
of  late  years  with  the  view  of  providing  for  the  effectual  reformation  of 
criminal  children ;  but  the  law  is  still  in  a  transitional  if  not  experi- 
mental state.  Criminal  Courts  are  now  however  enabled  to  sentence 
juvenile  criminals  to  confinement  in  reformatories,  which  the  magui- 
trates  of  counties  and  districts  are  enabled  to  provide  for  this  purpose, 
the  parents  being  compellable,  if  able,  to  provide  for  their  maintenance 
and  education.  The  progress  of  public  opinion  and  of  legislation  on 
this  subject  of  deep  interest  and  of  national  importance  wUl  be  found 
traced  in  a  work  recently  published  by  Mr.  M.  D.  Hill,  the  Recorder  of 
Birmingham,  which  is  devoted  to  an  account  of  the  means  to  be  taken 
for  the  reprenion  of  crime. 

JTAR,  in  Hebrew  "I'^ISp  is  the  eighth  month  of  the  Jewish  year.  It 

coincides,  when  earliest,  with  our  April ;  but  when  the  year  is 
lengthened  by  the  addition  of  a  thirteenth  month,  it  may  be  as  late  as 
our  May.  In  the  present  year  (1860)  it  begins  on  the  23rd  of  ApriL 
We  usually  pronounce  the  word  Jyar,  but  it  should  be  sounded  Ecar, 
curiously  like  the  Greek  "fiop,  "  the  spring,"  with  which  some  ety- 
mologists believe  the  word  to  be  connected.  Josephus,  in  the  eighth 
book  of  his  '  Antiquities,'  c.  3,  §  3,  writes  it  'lop.  in  the  two  manu- 
scripts containing  the  old  calendar  of  Heliopolis  (Balbek)  we  find  it 
lapap  and  Apap. 

The  Jewi^  almanacs  mention  several  fasts  in  this  month,  but 
they  do  not  appear  to  be  all  generally  observed  :  one  of  three 
days'  duration  is  set  down  for  the  commencement  of  Jyar,  to  be 
observed  as  an  expiation  by  any  persons  who  may  have  committed 
excesses  during  the  celebration  of  the  Passover  in  the  preceding 
month ;  another,  on  the  10th,  is  held  in  memory  of  the  death  of  Eli, 
and  of  the  seizure  of  the  Ark  by  the  Philistines  (1  Samuel  iv.  IS); 
another  is  kept  for  the  death  of  Ssunuel  on  the  27th.  The  festivals  in 
this  month  are  only  partially  celebrated  :  one,  on  the  7th,  in  comme- 
moration of  a  second  consecration  of  the  Temple  by  the  Maccabees ; 
one,  on  the  2drd,  for  the  capture  of  Gaza  (1  Mace.  xiii.  43),  or  else  for 
the  capture  of  the  tower  of  Jerusalem  (ibid,  v.  51) ;  and  a  third  is 
attributed,  on  insufficient  authority,  to  the  27th,  in  memory  of  the 
expulsion  of  the  Galilseans  (?)  by  the  Maccabees,  but  this  would  clash 
with  the  fast-day  above  mentioned,  instituted  to  commemorate  the 
death  of  the  prophet  Samuel.  It  appears  from  the  6th  chapter  of  the 
1st  book  of  Kings,  v.  1,  that  the  ancient  name  of  this  month  was  Zif ; 
it  is  called  there  '*the  second  month,"  that  being  its  place  in  the 
calendar  before  the  commencement  of  the  year  was  transferred  from 
the  spring  to  the  autumn,  or  from  Nisan  to  IHsrL  [BuL.]  The  name 
occurs  again  in  the  37th  verse.    Jyar  has  20  days  only. 
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IT'  has  tbB  Hune  wuud  wbicb  C  luu  before  the  voweU  n,  d,  u.  A 
'^  reference  to  that  coneoDint  will  therefore  suffice  for  the  power 
o(  the  letter;  ite  variciut  forma  may  bo  aeeii  in  Alpdabet.  Althougli 
this  letter  is  uiw  BuperSuouB,  it  van  not  bo  when  the  character!  of 
(111  alphabet  were  syllabic  in  power.  Thus  tlio  letter  t  nppeara  to 
Iinve  denoted  at  one  tJme  the  syllahle  ta,  while  another  clmnicter 
reprtvented  ho,  and  so  on.  Uence'ia  the  Oreek  and  Hebrew  alphabete 
the  fanner  was  called  lappa,  kaph:  the  latter  toppa,  lopi.  This 
account*  tor  the  (act,  that  in  Latin  the  letter  i-  was  never  used  eicept 
before  the  vowel  a,  precisely  aa  q  ia  found  only  before  it,  and  the 
Greek  koppa  only  before  o.  Eren  our  own  alphnhet  aeenis  to  imiily 
such  a  limit  in  the  use  of  this  consonant,  when  it  gives  it  the  name 
la.aotttj  though  the  latter  name  would  better  agree  wiUi  &t,  a, 
dc,  *c. 

KAKODTL.    Synonymous  with  CaooDlL. 
KAKOPLA.TYL,    [Cacoplatyi,] 

KAEMPFERIDE.  A  yeUow  inodorous  crystalline  subalanco  oon- 
tained  in  the  root  ol  the  Galanga  {Knenipfcria  (i'<T/a»jii).  It  fuses 
below  212°  Fahr.  and  diasolvea  in  2i  parta  of  ether  at  60°.  It 
conaistioE— 

Carbon  >•..>••  6I-! 

Hfdiogcn        .       ■       .       .       .       .    .    4'l 
Oijgtu         ..■>.•.  SO'l 

100  0 

KALEIDOPHONE.    [AcousncB.] 

KALEIDOSCOPE,  a  nune  compounded  of  two  Greek  words  (nAii 
and  ftittt),  and  denoting  the  eihiliition  of  beautiful  forms,  ia  ths 
deBJKnaUon  of  an  optical  inatniment  which  was  iavanted  by  Pr.  (now 
Sir  David)  Brewster,  and  patented  by  him  in  1817. 

About  three  jetia  before  that  time  Sir  David  Brewster,  being 
engaged  in  making  experiments  on  the  polarisation  of  light  by  reQec- 
tioa,  from  plates  of  glass,  observed  that  when  two  plates  were  inolined 
to  one  another,  and  the  eye  of  the  spectator  was  nearly  in  the  pro- 
duced line  of  the  common  section  of  their  planes,  the  farther  ai- 
tramities  of  the  plates  were  multiplied  by  successive  reflections  so  as 
to  exhibit  the  appearance  of  a  circle  divided  into  sectors,  also 
that  the  several  images  of  a  candle  near  tboee  extremities  were 
circularly  disposed  about  the  centre  ;  and  these  circumstances  sug- 
gcsU-d  to  him  tbe  construction  of  an  instrument  of  the  kind  above 

It  may  be  obserreil,  however,  that  the  multiplication  of  the  image 
of  an  object  by  suecossive  reflections  from  mirtvrs  inclined  to  one 
another  had  long  before  Iwen  a  subject  of  investigation  in  treatisee  on 
optics ;  and  both  Baptists  Porta  and  Kircher  had  given  descriptions  of 
instruments  consisting  of  mirrors  united  at  two  of  their  edges,  which, 
l>L'ing  opened  like  two  leaves  of  a  book,  were  capable  of  multiplying 
the  images  of  objects.  Bradley  also,  about  the  year  1717,  constructed 
an  instrument  consisting  of  two  platea  of  glass  inchned  to  one  another, 
which  being  placed  on  a  drawing,  with  the  line  of  section  perpendicular 
to  the  paper,  exhibited  to  the  eye  several  images  of  the  figures,  dis- 
poned Ly  suoceBaive  reQeotiona  about  a  centre.  But  the  optical  inves- 
tigations alluded  to  ore  very  remotely  connected  with  the  properties  of 
the  kaleidoscope;  and  the  apphoatxon  of  the  latter  to  objects  which 
may  be  moveable  and  situated  at  any  distances  from  the  observer, 
render  Brewster's  instrument  very  differont  from  and  far  superior  to 
the  simple  contrivances  of  Porta.  Kircher,  and  Bradley. 

The  essential  parts  of  the  ioitrument  consist  of  two  plane  mirron 
of  gloss,  having  their  posterior  surfnces  blackened  in  order  to  prevent 
any  refiection  of  light  from  thence ;  mirrors  of  polished  metal  would, 
however,  be  preferable ;  each  mirror  ia  from  aix  to  ten  inche*  long, 
and  of  a  trapezoidal  form ;  the  larger  end  about  an  inch  and  a-half 
long,  and  the  shorter  end  about  three-qiiartem  of  an  inch;  and  the 
two  are  placed  in  contact  with  one  another  at  a  long  end  of  each,  so 
as  to  form  a  dihedral  angle,  the  like  ends  being  plaoad  together  ;  the 
object  to  be  viewed  is  disposed  contiguously  to  the  larger  ends,  and 
the  eye  should  be  near  the  opposite  extremity,  but  a  little  above  the 
line  of  contact.  The  eETeota  produced  by  tbe  reflections  of  the  light 
may  be  understood  from  the  following  oonsiderations  : — 

Let  A  0,  B  c,  in  the  first  of  the  figures,  be  ths  two  extremities  of  the 
mirron  on  the  side  farthest  from  tbe  eys  of  the  observer,' which  ia 
supposed  to  be  near  the  opposite  extremity  of  the  line  of  seotion 
passing  through  O  perpendicularly  to  the  plane  of  the  paper.  These 
Lnes  A  C,  B  0,  and  we  sectoral  space  between  them  (which  in  the  figure 
is  one-eighth  part  of  a  circle),  wilt  be  visible  by  rays  coming  directly 
to  the  eye;  and,  at  the  aame  time,  rays  from  the  line  a  c  falling  on 
the  mirror  Bo  at  a  certain  angle  of  incidence  will,  on  being  reflected 
from  thence  to  the  eye,  give  rise  to  the  image  c  a  of  that  line ;  in  like 
numueiTife  from  the  liue  bo  falling  on  the  mirror  ao  at  an  equal 


t'co". 

Thus  it  is  easy  to  perceive  that  an  object,  a 
immediately  rcQected  image  u',  will  give  rise  to 
similar  figures  at  mni',  la"))!"';  and  an   object. 


angle  of  incidence  will,  after  reflection,  give  rise  to  the  image  oi  of 
the  line.  These,  with  the  intermediaifl  niya,  pro- luce  the  first  tolloctod 
°°^ —  "■--  aad  A  ci.    Other  rays  from  the  sector  l.oiat  theaurfacs 


of  the  mirror  A  a  will  fall  on  the  mirror  b  a ;  and,  while  a  portion  of 
them  arrive  at  such  angles  of  incidence  as  to  be  reflected  to  tbe  eye 
and  produce  the  )>orceptiou  of  the  sector  a  c  b',  another  portion  of 
them  will  be  reflected  bock  to  the  mirror  a  c  at  such  angles  of  incideoce 
as  to  be  re-reflected  to  tbe  eye  and  cause  the  perception  of  tbe  sector 
a'cb".  In  a  similar  manner  the  rays  flrat  reSected  from  nca  will,  by 
haequent  reflections,  ^lo  rise  to  the  perceptions  of  the  sectors  b  a  a', 

^  „         .  mil  givg  ridu  to  the  appearances  of 

^ure^  at  mni',  la"))!"';  and  an   object,  as  K,  on  ab,  with 

its  immediately  reflected  image  If',  will  give  rise  to  the  appearances 
of  similar  figures  at  nn',  n''n"':  also  an  object,  as  P,  between  AO 
and  B  c,  will  appear  by  reflection  similarly  situated  in  all  the  other 

If  the  angle  A  o  B  ho  ~th  of  four  tight  angles,  in  which  m  is  any 
term  in  the  series  of  even  numbers  1,  6,  8, 10,  fto.,  tbe  number  of 
sectoTB  will  be  m,  and  each  of  them  will  be  equal  to  A  C  B,  while  C  T, 
the  appearance  of  the  line  in  which  the  mirrors  meet  each  other,  will, 
as  in  the  figure,  bisect  the  angle  which  is  opposite  to  a  ob;  abio  if  mbe 
any  term  in  the  series  of  odd  numbers  5.  7,  9,  &c.,  the  number  of 
sectors  will  be  m,  and  each  of  them  will  be  equal  to  a  o  b,  while  c  t 
will  coincide  with  the  line  in  which  tbe  two  lowest  aecton  join  one 
another.  It  may  hence  be  easily  understood  that  if  a  flat  object  pbced 
in  the  sector  A  c  B,  with  ita  plane  perpendicular  to  the  mirron,  have 
its  bounding-lines  similarly  situated  with  respect  to  a  o  and  bc,  tbe 
reflected  images  will  be  similar  and  equal  to  the  original  object;  and 
the  whole  will  oonatitute  one  symmetrical  pattern,  whether  tbe  value 
of  tn  be  odd  or  even ;  but  if  the  liounding-Unes  are  not  similarly 
situated  with  respect  to  A  0  and  It  a,  the  reflected  images  will  not,  in 
tbe  two  lowest  sectors,  unite  so  an  to  correspond  to  tbe  images  in  the 
other  eectoia,  unless  m  be  an  even  number.  Tbe  second  figure  repre- 
■enta  a  pattern  produced  by  tbe  objecta  represented  in  the  sector 
corresponding  to  a  C  B  in  the  first  figure. 

In  order  that  the  whole  pattern  in  the  field  of  view  might  possess 
perfect  symmetry  about  the  centre  o,  it  would  be  necessary  that  the 
eye  should  be  exactly  in  the  direction  of  the  line  in  whioh  the  glass 
plates  meet  one  another  ;  but  in  such  a  eituatiou  the  reflected  images 
would  not  be  visible  ;  if  the  eye  were  tar  above  tbe  line  of  meeting, 
the  visible  field  of  view  would  be  sensibly  elhptical,  and  tbe  brightness 
of  tbe  field  would  be  diminished  ;  it  follows,  therefore,  that  the  eye 
should  Im  near  tbe  smaller  ends  of  tbe  mirrors,  and  very  little  above 
the  line  of  their  junction.  Again,  it  may  be  readily  understood  that, 
in  order  to  permit  the  reflected  images  of  objects  to  be  symmetrically 
disposed  about  the  centre  of  the  field  of  view,  the  object  should  be 
exactly  in  a  plane  contiguous  to  the  mirrors  at  the  extremities  which 
are  farthaat  from  tbe  eye;  for  tlie  line  in  whieh  the  phmes  of  gloss 
meet  each  other  appearing  to  pass  through  the  common  centre  of  the 
visible  sectors,  if  the  object  were  phu»d  on  that  line  of  junction,  and 
either  between  the  eye  sod  those  extremities  or  beyond  the  latter,  it  is 
evident,  tbe  eye  being  aliove  tbe  line  of  meeting,  that  tbe  apparent  or 
projectod  place  of  the  object  would  nut  coincide  with  that  common 
oeutre,  but  in  the  fonner  cose  would  appear  below,  and  in  the  latter 
above,  that  centre.  The  length  of  tbe  mirron  should  be  such  that  the 
objest  in  the  sector  A  C  B  may  he  distinctly  visible  ;  Uie  eye  may,  how- 
ever, if  necessary,  be  assisted  by  a  concave  or  a  convex  lens. 

The  fint  kaleidoscopes  constructed  W  Sir  David  Brewster  consisted 
amply  of  tbe  two  mirrors,  which  were  fixed  in  a  cylindrioal  tube ;  the 
objects  were  pieoea  of  variously  coloured  glass  attached  to  the  farther 
code  of  Uie  mirrors  and  projectiiis  ukUtaseotonlspaM  AOBbetwsan 


47 


KALENDiE. 


EALENDAR. 


them ;  or  thei  objects  were  placed  between  two  plates  of  very  thin 
glass,  and  held  by  the  hand  or  fixed  in  a  cell  at  the  end  of  the  tube. 
In  some  cases  these  plates  were  moved  across  the  field  of  view,  and  in 
others  they  were  made  to  turn  round  upon  the  axis  of  the  tube.  The 
pieces  of  coloured  glass  or  other  objects  which  were  situated  in  the 
sector  AOB  were,  by  the  different  reflections,  made  to  appear  in  all 
the  other  sectors ;  and  thus  the  field  of  view  presented  the  appearance 
of  an  entire  object  or  pattern,  all  the  parts  of  which  were  disposed  with 
the  most  perfect  symmetxy.  By  moving  the  glass  plates  between 
which  the  objects  were  contained,  the  pattern  was  made  to  vary  in 
form ;  and  pleasing  variations  in  the  tints  were  produced  by  moving 
the  instrument  so  that  the  light  of  the  sky  or  of  a  lamp  might  fall  on 
the  objects  in  different  directions.  When  the  objects  in  the  sector 
A  0  B  are  confined  near  its  upper  part,  the  images  evidently  form 
an  annular  pattern ;  and,  on  placing  the  two  mirrors  parallel  to  one 
another,  the  successive  reflections  of  the  objects  produce  one  which  is 
rectilinear. 

Sir  David  Brewster  subsequently  found  means  to  obtain  multiplied 
images  of  such  objects  as  flowers,  trees,  and  even  persons  or  things  in 
motion.  For  this  purpose  he  caused  the  two  mirrors  to  be  fixed  in 
a  tube  as  before,  but  this  tube  was  contuned  in  another  from  which, 
like  the  eye-tube  of  a  telescope,  it  could  be  drawn  at  pleasure  towards 
the  eye :  at  the  opposite  end  of  the  exterior  tube  was  fixed  a  glass 
lens  of  convenient  focal  length,  by  which  there  were  formed  images 
of  distant  objects  at  the  place  of  the  sector  a  o  B.  These  images  thus 
became  objects  which  being  multiplied  by  successive  reflections  from 
the  mirrors,  produced  in  the  field  of  view  symmetrical  patterns  of  great 
beauty. 

Some  kaleidoscopes  have  been  executed  in  such  a  manner  that  the 
two  mirrors  may  be  placed  at  any  required  angle  with  one  another,  by 
which  means  the  images  in  the  visible  field  of  view  may  be  varied  at 
pleasure.  The  instrument  is  capable  also  of  being  constructed  so  that 
the  multiplied  image  may  be  projected  on  a  screen,  and  thus  made 
visible  at  one  time  to  many  spectators.  In  order  to  obtain  this  end, 
the  rays  of  light  from  a  powerful  lamp  are,  by  means  of  a  lens,  made 
to  fall  upon  &e  object  in  acb  at  the  farther  extremities  of  the  two 
mirrors ;  and  at  the  eye-end  of  the  instrument  is  placed  a  lens  of  such 
focal  length  Uiat  the  rays  in  each  of  the  emergent  pencils  may  con- 
verge at  the  screen :  there  will  thus  be  formed  on  the  latter  a  magnified 
image  of  the  whole  pattern.  The  tube  containing  the  glass  plates  is 
frequently  mounted  on  a  stand  having  a  bolland-socket  joint,  on  which 
it  may  be  turned  in  any  convenient  direction  ;  and  the  instrument 
being  thus  supported,  the  figures  in  its  field  may  be  easily  sketched  by 
a  skilful  artist,  who  by  means  of  such  an  apparatus  may  be  assisted 
in  designing  beautiful  patterns. 

Sir  David  Brewster^s  account  of  his  invention  is  contained  in  his 
'Treatise  on  the  Kaleidoscope,'  £<Unburgh,  1819,  of  which  a  new 
edition  has  just  been  published  (1860).  Ih-.  Boget  has  shown  ('  Annals 
of  Philosophy,'  voL  xL)  that  the  properties  of  the  instrument  may  be 
greatly  extended  by  employing,  not  only  two,  but  three,  and  even  four 
plane  mirrors,  imited  togetfier  at  their  edges  so  as  to  form  a  hollow 
prism,  or  a  frustum  of  a  pyramid,  the  reflecting  surfaces  being  towards 
the  interior.  Of  these,  which  are  called  Poi^ycen^ra/ kaleidoscopes,  the 
instruments  constructed  with  thred  plane  mirrors  appear  to  produce 
the  most  pleasing  effects ;  the  mirrors  may  be  disposed  so  that  a  section 
perpendicular  to  the  axis  shall  be  an  equilateral  triangle,  a  ri^t-angled 
isosceles  triangle,  or  a  right-angled  triangle  having  its  two  acute  angles 
equal  to  80*  and  60'.  The  first  disposition  of  the  mirrors  affords 
regular  combinations  of  images  in  three  different  directions  which 
cross  each  other  at  angles  of  60"  and  120"* ;  and  to  instruments  of  this 
kind  Dr.  Roget  gave  the  name  of  TrioBcopt,  With  the  second 
disposition  the  field  is  divided  into  square  compartments  having  the 
hypothenuse  of  the  triangle  for  their  sides :  this  is  called  a  Tetrct- 
icope.  The  third  disposition  exhibits  a  field  of  view  divided  into 
hexagonal  compartments;  and  hence  the  instrument  is  designated  a 
Ilexascope, 

EALENDJS.    [Kalsmdab.] 

KATiENDAR,  a  register  or  distribution  of  the  year,  accommodated 
to  the  usee  of  life,  containing  the  order  of  days,  weeks,  months,  festi- 
vals, &c.,  as  they  occur  in  the  course  of  the  year.  It  is  so  called  from 
the  KcUendce,  or  Kalends,  which  among  the  Romans  denoted  the  first 
day  of  every  month.  The  kalendar,  being  of  civil  institution,  varies 
according  to  the  different  distributions  of  time  in  different  countries. 
Those  which  we  shall  take  more  particular  notice  of  are,  the  Roman, 
the  Julian,  the  Gregorian,  and  the  Reformed  kalendar :  a  slight  mention 
of  the  others  will  be  sufficient. 

Romulus,  according  to  tradition,  formed  what  is  deemed  the  original 
Roman  kalendar,  by  which  the  year  was  divided  into  ten  months  only, 
consisting  of  an  unequal  number  of  days,  and  began  with  March.  The 
total  number  of  days  was  804.  It  was  however  soon  discovered  that 
the  civil  year,  as  thus  constituted,  was  much  shorter  than  the  solar 
vear.  Romulus  therefore  added  two  intercalary  months  to  every  year ; 
but  these  months  were  not  inserted  in  the  kalendar,  nor  were  any 
names  assigned  to  them  until  the  following  reign.  Some  Roman  anti- 
quarians maintained  that  the  old  kalendar  continued  in  use  till  the 
time  of  TjCrquinius  Prisons. 

Kuma,  in  imitation  of  the  Greeks,  divided  the  year  into  twelve 
months,  according  to  the  course  of  the  moon,  consiBting  in  all  of  354 


days :  according  to  Pliny  ('  Hist  Nat,'  xxxiv.  7),  he  afterwards  adde^ 
one  day  more  to  make  this  number  odd,  which  was  thought  a  mom 
fortimate  number.  But  as  10  days,  6  hours,  49  minutes  (or  rather 
48  minutes  58  seconds)  were  wanting  to  make  the  lunar  year  correspond 
to  the  course  of  the  sun,  he  intercalated  every  other  year  an  extraordi- 
nary monUi,  <»lled  AfentU  inUrcalarU,  or  Mawdomaa,  between  the 
23rd  and  24th  of  February.  This  month  appears  to  have  oonsosted 
alternately  of  22  and  23  days  during  periods  of  22  yeara.  the  Uat 
biennium  in  the  22  years  being  entirely  passed  over.  The  intercalation 
of  this  month  was  left  to  the  discretion  of  the  pontifices,  who,  by 
inserting  more  or  fewer  days,  used  to  make  the  current  year  longer  or 
shorter,  as  was  most  convenient  for  themselves  or  their  friends ;  far 
instance,  that  a  magistrate  might  sooner  or  later  resign  his  office,  or 
contractors  for 'the  revenue  have  longer  or  shorter  time  to  collect  the 
taxes.  In  consequence  of  this  licence  the  mouths  were  transposed 
from  their  proper  seasons ;  the  winter  months  carried  back  into 
autumn,  and  the  autumnal  into  summer.  Some  critics  are  of  opinion 
that  there  is  a  reference  to  this  confusion  in  one  of  Cicero's  letters  to 
his  friend  Atticus  (x.  17). 

Julius  CsBsar,  when  he  had  made  himself  master  of  the  state,  reaolTcd 
to  put  an  end  to  this  disorder,  by  abolishing  the  use  of  the  intercala- 
tions ;  and  for  that  purpose  (b.c.  47)  adjustisd  the  year  according  to 
the  course  of  the  sun,  and  assigned  to  the  months  the  number  of  cHyi 
which  they  still  contain.  He  slso  added  an  intercalary  day  to  Febmaiy 
every  four  years.  [Bissextile.]  To  make  everything  proceed  regu- 
larly, from  the  1st  of  the  ensuing  January,  he  inserted  in  the  current 
year,  besides  the  intercalary  month  of  28  days,  which  fell  into  it,  two 
extraordinary  months  between  November  and  December,  the  one  of 
83,  the  other  of  34  days ;  so  that  this  year,  which  was  called  the  last 
year  of  ccnfunon,  consisted  of  15  months,  or  445  days.  (Sueton., 
Yit  J.  Gaes.,  c.  40.)  These  67  days  were  inserted  in  order  to  set  the 
year  right,  which  was  67  days  in  advance  of  the  true  time. 

All  this  was  effected  by  the  care  and  skill  of  Sosigenes,  an  astro- 
nomer of  Alexandria,  whom  Caesar  had  brought  to  Rome  for  that 
purpose ;  and  a  new  kalendar  was  formed  from  his  arrangement  by 
Flavins,  digested  according  to  the  order  of  the  Roman  festivals,  and 
the  old  manner  of  computing  the  days  by  kalends,  nones,  and  ides, 
which  yna  published  and  authorised  by  the  dictator's  edict 

This  is  the  Julian  or  Solar  year,  wMch  continues  in  use  to  this  day 
in  all  Christian  countries,  without  any  other  variation  than  that  of  the 
oid  and  new  ityU,  which  was  occasioned  by  a  regulation  of  Pope 
Gregory  XIII.,  a.d.  1582,  who,  observing  that  the  vernietl  equinox,  which 
at  the  time  of  the  council  of  Nice^  a.i>.  325,  had  been  on  the  2l8t  of 
March,  then  happened  on  the  10th,  by  the  advice  of  astronomers  caused 
ten  days  to  be  thrown  out  of  the  current  year,  between  the  4th  and 
15th  of  October;  and  to  make  the  civil  year  for  the  future  to  agree 
with  the  real  one,  or  with  the  annual  revolution  of  the  earth  round  the 
sun,  or,  as  it  was  then  expressed,  with  the  annual  motion  of  the  sun  in 
the  ecliptic,  which  is  completed  in  865  days,  5  hours,  49  minutes,  he 
ordained  that  every  100th  year  should  not  be  leap-year,  excepting  t^e 
400th ;  so  that  the  difference  will  hardly  amount  to  a  day  in  7000 
years,  or,  according  to  a  more  accurate  computation  of  the  length  of 
the  year,  to  a  day  in  5200  years. 

This  alteration  of  the  style  was  immediately  adopted  in  all  Catholic 
countries ;  but  not  in  Great  Britain  till  the  year  1752,  when  eleven 
days  were  dropped  between  the  2nd  and  14th  of  September,  so  that 
this  month  contained  only  nineteen  days ;  and  thenceforth  the  new 
or  reformed  style  was  adopted,  as  it  had  been  before  in  most  other 
countries  of  Europe.  The  same  year  also  another  alteration  was  made 
in  England,  by  which  the  legal  year,  which  before  had  begun  on  the 
25th  of  March,  began  upon  the  first  of  January ;  this  alteration  first 
took  place  on  the  1st  of  January,  1752 :  see  the  Statute  24  Geo.  II., 
ch.  23.  By  this  statute  it  was  also  enacted  that  the  several  years  of  our 
Lord  1800, 1900,  2100,  2200,  2300,  or  any  hundreth  year  of  our  Lord 
which  shall  happen  in  time  to  come,  except  only  every  fourth  hundreth 
year  of  our  IiOTd,  whereof  the  year  2000  shall  be  the  first,  shall  not  be 
deemed  bissextile  or  leap-years,  but  shall  be  considered  as  commoL 
years,  consisting  of  865  days  only;  and  that  the  years  of  our  Lord 
2000,  2400,  2800,  and  every  other  fourth  hundredth  year  of  our  Lord 
from  the  year  2000  inclusive,  and  also  all  other  years  of  our  Lord  which, 
by  the  present  computation,  are  considered  bissextile  or  leap-years, 
shall,  for  the  future  be  esteemed  bissextile  or  leap-years,  consisting  of 
866  days:  and  that  whereas  according  to  the  rule  then  in  use  for 
calculating  Easterday,  that  feast  was  fixed  to  the  first  Sunday  after 
the  first  full  moon  next  after  the  21st  of  March ;  and  if  the  full  moon 
happens  on  a  Simday,  then  Easter-day  is  the  Sunday  after;  which 
rule  had  been  adopted  by  the  general  council  of  Nice ;  but  that  as  the 
method  of  computing  the  full  moons  then  used  in  the  church  of  Eng- 
land, and  according  to  which  the  table  to  find  Easter  prefixed  to  the 
book  of  Conmion  Plrayer  is  found,  had  become  erroneous,  it  was 
enacted  that  the  said  method  should  be  discontinued,  and  that  from 
and  after  the  2nd  of  September,  1752,  Easter-day  and  the  other  move- 
able and  other  feasts  were  hencef orwsod  to  be  reckoned  according  to 
the  kalendar  tables  and  rules  annexed  to  the  Act,  and  attached  to  the 
books  of  Common  Prayer.  This  vras,  in  fact,  an  enactment  of  the 
Gregorian  alteration,  though  no  allusion  to  the  souroe  of  the  alteration 
is  nude.    [Eastbb,  Method  or  Finding.] 

It  is  not  genendly  known  that  an  6ffi>rt  was  made  to  raform  the 
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kalendar  in  England  as  early  as  the  reign  of  Queen  Elizabeth.  On  the 
16th  of  March,  27  Eliz.,  ▲.n.  1584-6,  a  bill  was  read  the  first  time  in 
the  House  of  Lords,  entitled  "  An  Act  giving  Her  Majesty  authority 
to  alter  and  new  make  a  Kalendar  according  to  the  Kalendar  used  in 
other  Countries."  It  was  read  a  second  Ume  on  the  eighteenth  of 
that  month,  after  which  no  notice  occurs  of  the  proposed  measure. 

The  formation  of  the  Hebrew  kalender  is  fixed  by  some  to  the  same 
year  as  the  ooundl  of  Nice,  a.d.  825 :  others  have  placed  it  in  the  year 
S60 :  and  others  as  late  as  A.D.  500.  Lindo  however  assures  us  that 
the  Miahna  compiled  according  to  the  Jewish  accoimt  in  the  year  a.d. 
141,  proves  that  the  kalendar  aa  used  by  the  Jews  in  its  present  form, 
with  the  intercalary  month,  was  generally  known  and  followed  at  that 
time. 

For  further  information  upon  the  Jewish  kalendar  the  reader  may 
consult  Dr.  Adam  Clarke's  '  Commentary  upon  the  Bible,'  and  Lindo's 
'  Jewish  Calendar.' 

Two  Ealendars  are  in  use  in  the  Eastf:  the  Arabian,  which  is  common 
to  all  the  Mohammedan  countries ;  and  the  Persian,  the  use  of  which 
is  peculiar  to  that  country.  This  last  la  founded  on  the  Persian  era 
called '  Yezdegird/ 

Of  the  three  parts  into  which  the  RomUns  divided  their  month,  the 
I'cUendce,  or  kalends,  have  been  abeady  explained.  They  were  so  called 
{h,  calando  vel  vocando),  from  the  pontifex  calling  out  to  the  people 
that  it  was  new  moon.  The  fifth  day  of  the  month  was  called  N<m(e, 
the  nones,  and  the  13th  /c2t»,'the  ides,  from  the  verb  iduare,  to  divide ; 
Uecause  the  ides  nearly  divided  the  month.  The  nones,  from  nonus, 
tlie  ninth,  were  so  called  because,  coimting  inolusivelv,  they  were  nine 
d^ys  from  the  ides.  In  March,  May,  July,  and  October,  the  nones  fell 
on  the  7th  and  the  ides  on  the  15th  of  the  month.  The  mode  of 
fixing  any  particular  day  was  by  saying  that  it  was  so  many  days  before 
the  kalends,  nones,  or  ides,  next  immediately  following.  Thus  the 
28th  of  April  was  the  4th  day  before  the  kalends  of  March ;  the  4th  of 
March  was  the  4th  day  before  the  nones  of  March ;  and  the  9th  of 
March  was  the  7th  day  before  the  ides  of  March. 

The  Attic  year  consisted  of  twelve  lunar  months  of  80  and  29  days 
alternately:  an  intercalary  month  of  29  or  30  days  was  inserted 
every  two  years,  but  as  this  was  7i  days  too  much,  the  intercalary 
month  was  sometimes  omitted.  The  full  Attic  month  consisted  of  80 
days,  and  was  divided  into  three  decades. 

On  the  subject  of  the  Greek  Kalendar  the  reader  may  consult  Ideler, 
'Handbuch  der  Mathematischen  und  Technischen  Chronologic' 

(Adams's  Roman  Antiquiiies  ;  Niebuhr,  On  the  Secular  Ci/de,  But,  of 
JUme  ;  Brady's  GUj^m  Calendaria ;  Sir  Harris  Nicolas's  Chronology  of 
JIUtory ;  Hutton's  Philosophical  and  Mathematical  Dictionary,  v. 
Calendar;  Lindo's  JewiA  Calendar,  8vo.  Lond.  1888.) 

The  last  we  shall  mention  is  the  French  JtevduHonary  Kalendar.  In 
September,  1793,  the  French  nation  resolved  that  the  republic  should 
form  a  new  era,  and  that  a  kalendar  should  be  adopted  on  what  were 
termed  philosophical  principles.  The  Convention  therefore  decreed,  on 
the  24th  of  November,  1793,  that  the  common  era  should  be  abolished 
in  all  civil  affiiirs  :  that  the  new  French  era  should  commence  from  the 
foundation  of  the  republic,  namely,  on  the  22nd  of  September,  1792, 
on  the  day  of  the  true  autumnal  equinox,  when  the  sun  entered  Libra 
at  9**  18"^  SO*  in  the  morning,  according  to  the  meridian  of  Paris ;  that 
each  year  should  begin  at  the  midnight  of  the  day  on  which  the  true 
autumnal  equinox  falls;  and  that  the  first  year  of  the  French  republic 
had  begun  on  the  midnight  of  the  22nd  of  September,  and  terminated 
on  the  midnight  between  the  21st  and  22nd  of  September,  1793.  To 
produce  a  correspondence  between  the  seasons  and  the  civil  year,  it 
was  decreed,  that  the  fourth  year  of  the  republic  should  be  the  first 
sextile,  or  leap-year ;  that  a  sbcth  complementary  day  should  be  added 
to  it,  and  that  it  should  terminate  the  first  Franciade ;  that  the  sextile 
or  leap-year,  which  they  called  an  Olympic  year,  shouldtake  place  every 
four  years,  and  should  mark  the  close  of  each  Franciade ;  that  the  first, 
.  second,  and  third  centurial  years,  namely,  100,  200,  and  800  of  the 
j  republic,  diould  be  common,  and  that  ther  fourth  centurial  year, 
namely,  400,  should  be  sextile ;  and  that  this  should  be  the  case  every 
fourth  century  until  the  40th,  which  should  terminate  with  a  common 
year.  The  year  was  divided  into  twelve  months  of  thirty  days  each, 
with  five  additional  days  at  the  end,  which  were  celebrated  as  festivals, 
and  which  obtained  the  absurd  name  of  "  Sansculottides."  Instead  of 
the  months  being  divided  into  weeks,  they  consisted  of  three  parts, 
called  Decades,  of  ten  days  each.  It  is  however  to  be  observed  that 
the  French  republicans  rarely  adopted  the  decades  in  da^g  their 
letters,  or  in  conversation,  but  used  the  number  of  the  day  of  each 
month  of  their  kalendar. 

The  republican  kalendar  was  first  used  on  the  26th  of  November, 
1793,  and  was  discontinued  on  the  Slst  of  December,  1805,  when  the 
Gregorian  was  resumed. 

On  examination  we  find  that  many  works  give  an  accoimt  of  this 
kalendar  which  is  more  or  less  incorrect.  The  decrees  of  the  National 
Convention,  which  fixed  the  new  mode  of  reckoning,  were  both  vague 
and  insufficient,  so  that  it  is  no  wonder  that  many  detailed  accounts 
neither  agree  witii  each  other  nor  with  the  truth.  To  learn  what  the 
truth  was,  we  have  recourse  to  a  French  work,  in  its  sixth  edition : 
*  Concordance  des  Calendriers  B^publicain  et  Gr^gorien,'  par  L»  Bon- 
donneau,  Paris  (6i^me  ^tion),  1812,  8vo.  This  work  puts  every  day 
of  every  year,  from  An  II.  to  An  XXII.  both  induaiTei  opposite  to  its 
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day  of  the  Gregorian'  calendar;  it  also  gives  the  decrees  of  the  National 
Convention.  The  account  we  have  already  given  is  stated  in  the  common 
way :  we  leave  it  for  the  reader  to  compare  with  the  more  accurate 
version. 

By  these  decrees  it  appears  that  the  year  is  to  begin  at  the  midnight 
of  Paris  Observatory  which  precedes  the  true  autumnal  equinox.  It 
is  to  consist  of  365  days,  witn  12  months  of  30  days  each  (the  80  days 
being  3  decades  of  10  days  each),  and  5  complementaiy  days,  which 
were  tastefully  called  aamcvlotides  (a  name  afterwards  repealed).  A 
sixth  complementary  day  was  to  be  added,  not  according  to  any  rule, 
but  selon  que  la  poiition  de  VSquinoace  le  comporte  ;  and  although  it  was 
stated  that  it  would  be  ordinairemaU  niceuaire  to  add  this  S66th  day 
once  in  four  years,  yet  it  is  not  even  stated  in  what  particular  coming 
years  the  necessity  would  arise.  The  first  decree,  dated  October  5, 
1793  (the  new  month  not  having  been  introduced),  declares  the  year 
then  current  to  be  the  second  year  of  the  French  republic,  and  enacts 
that  An  I.  began  with  September  22,  1792,  and  An  II.  with  Septem- 
ber 22, 1793.  The  second  decree,  fixing  the  months,  is  dated  the  4th 
of  Frimaire,  An  II.  (November  24th,  1798).  The  Gregorian  redioning 
was  restored  from  and  after  January  1, 1806,  by  an  imperial  ordonnance, 
dated  22  Fructidor,  An  XIIL  (September  9, 1805). 

It  is  to  actual  usage,  then,  that  we  must  appeal  to  know  what  the 
decrees  do  not  prescribe — ^namely,  the  position  of  the  leap-years.  For 
though  evexT  period  of  four  years  was  a  Franciad,  and  the  last  year  of 
the  Frandad  was  called  SexHU  (having  six  complementary  days),  yet, 
in  fact.  An  lY.,  An  VIII.,  &o.,  are  not  leap-years.  The  following  ust, 
actually  made  from  the  work  above  mentioned,  must  be  used  as  a 
correction  of  the  usual  accounts.  For  various  matters  connected 
with  the  public  debt,  &c.,  it  was  necessary  to  construct  the  table  up  to 
AnXXn. 


Sept. 

Sept. 

An  I. 

begins 

SS,  1793 

AnXn. 

begins 

24,  1803 

IL 

22,  1793 

XIII. 

23,  1804 

Sext.  III. 

23,  1794 

XIV. 

23,  1806 

IV. 

23,  1795 

Sext.  XV. 

23,  1806 

V. 

22,  1796 

XVI. 

24,  1807 

VI. 

22,  1797 

XVII. 

33,  1808 

Sext.  VII. 

22,  1798 

xvni. 

23,  1809 

vin. 

23,  1799 

Bezt.  XIX. 

23,  1810 

IX. 

23,  1800 

XX. 

24,  1811 

X. 

33,  1801 

XXI. 

23,  1812 

Sext.  XI. 

38,  1802 

XXII. 

23,  1813 

When  the  Gregorian  year  is  not  leap-year  the  beginnings  of  the 
months  are  as  follows,  according  as  the  republican  year  begins  on  Sep- 
tember 22, 23,  or  34  :— 


1  Venddmiaire 

1  Brumaire 

1  Frimaire 

1  Nivose 

1  PluTioae 

1  Vcntose 

1  Germinal 


is 
is 
is 
is 


1 
1 


Flortel 
PraiHal 


1     MeB»idor 
1     Thermidor 
'1     Fructidor 


Sept. 

Oot. 

Not. 

Deo. 
is  Jan. 
is  Feb. 
is    March 

April 

May 

June 
is  July 
is    Aug. 


is 
is 
is 


1 
1 
1 


Jan.  is 
Feb.  is 
March    is 


1     April 


1 
1 
1 
1 
1 
1 
1 
1 


May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 


is 
is 
is 
is 
is 
is 
is 
is 
is 


NiT. 

PlUT. 

Vent. 

Germ. 

Flor. 

Prair. 

Messid. 

Thermid. 

Fructid. 

Vcnd^m. 

Brum. 

Frlm. 


23,  33.  24 

33,  23,  24 

21,  22,  23 

21,  32,  23 

20,  21,  33 

19,  20,  31 
31,  22,  33 

20,  21,  23 
20,  21,  22 
19,  20,  21 
19,  20,  21 
18,  19,  20 

12,  11,  10 

13,  12,  11 

11,  10,     0 

12,  11,  10 

12,  11,  10 

13,  12,  11 

13,  12,  11 

14,  13,  12 

15,  14,  18 

10,  9,     S 

11,  10.     9 
11,  10,     9 


But  when  the  Gregorian  year  is  leap-year  the  beginnings  of  th» 
months  are  aa  follows,  according  as  the  republican  year  begins  on 
September  22,  23,  or  24  :— 


1  Vend4m.   is    Sept. 

1  Brum.       is    Oct. 

1  Frim.        ia    Nov. 

1  Nlv.  is    Deo. 

1  riuv.         is    Jan. 

1  Vent.         is    Feb. 

1  Germ.        is    March 

1  Flor.         is    April 

1  Prair.    •    is    May 

1  Messid.      is    June 

1  Thermid.  is    July 

1  Frnctid.    ia    Aug. 

1  Jan.       ia    Niv. 

1  Fob.       ia    Plttv. 

1  March    is    Vent. 

1  April      ia    Qerm. 


22,  28,  34 

32,  33,  34 

31,  33,  33 

31,  32,  23 

20,  21,  22 

19,  20,  21 

20,  21,  22 
19,  20,  21 
19,  20,  21 
18,  19,  20 
18,  19,  20 

17,  18,  19 

12,  11,  10 

18,  18,  11 

13,  11,  10 
18,  13,  11 


n 

KALENDS. 

Hay 

June 

July 

Aug. 

Sept. 

Oet 

Not. 

Dmi. 

is    Flor.         IS,  19,  11 
is    Prair.        14,  IS,  12 
is    Measid.     14,  IS,  IS 
is    Thermid.  15,  14,  IS 
is    Fnictid.    16,  15,  14 
is    Vendtai.  11,  10,    9 
is    Bmm.       13,  11,  10 
if    FHm.        IS,  11,  10 

For  isBtanOA,  what  is  14  Flor^al,  An  XII.  ?  The  repablican  year 
begins  Sept.  24, 1803,  bo  Flor^  falls  in  1804,  which  is  Qregorian  leap- 
year.  Look  at  the  third  table,  and  when  the  year  begins  Sept.  24,  the 
Ist  of  Floi^  is  April  21 ;  consequently  the  14th  is  May  4,  1804. 
Again,  what  is  June  17,  1800,  in  the  French  calendar  f  The  year  is 
not  Gregorian  leap-ye^;  and  An  VIII.  contains  it,  which  begins 
Sept  23.  Look  in  the  second  table,  and  in  such  a  year  it  appears  that 
June  1  is  the  12th  of  Prairial ;  therefore  June  17  is  Frairial  28. 

KALENDS.    [Ealendab.] 

KALIF.    [CaldphJ 

KALISACCHARIC  ACID.  *  Synonymous  with  Qluoxo  Acid. 

KAPNOMOR.    [Capnomob.] 

KEEPER,  LORD.    [Lord  Ksepxb.] 

KELP.    [Iodine.] 

KERMES  MINERAL.    [AirriMONT.] 

KERSEY,  KERSEYMERE,    f W001J.EH  Mahufaotubes.] 

KETONES.  This  name  is  applied  in  oxganio  chemistry  to  a  class  of 
bodies  obtained  by  submitting  certain  salts  of  the  fatty  aoids,  such  as 
acetic  acid,  to  dry  distillation.  A  cetone  is  one  of  the  best  known  ketones, 
and  the  mode  of  its  formation  will  represent  that  of  the  rest  of  these 
bodies.  It  is  best  produced  by  distilling  acetate  of  lime^  when  the 
following  reaction  occurs : 


S(CaO,  C^H.O,) 
^ V  i/ 

Acetate  of  Uxne. 


s     S(CaO,  CO3)     +     C^H^O, 
Carbonate  of  lime.       Acetone. 


Various  views  of  the  constitution  of  the  ketones  have  been  enter- 
tained  by  chemists,  but  the  one  now  almost  universally  held  regards 
them  as  compounds  of  a  negative  with  a  positive  organic  radical. 
Thus  aocozding  to  this  view,  acetone  is  written  as  methi£  of  othyl : 


Acetone     = 


In  all  the  ketones  hitherto  known,  the  positive  radical  always  contains 
two  equivalents  of  carbon  1)bbs  than  the  negative,  but  it  is  not  impro- 
bable that  ketones  may  \9d  formed  in  which  ^ba  relation  between  the 
radicals  will  not  obtain. 

The  ketones  may  thus  be  regarded  as  aldehydes,  in  which  the 
single  equivalent  of  hydrogen  is  replaced  by  a  compound  positive 
radical;  thus — 


C^H.O, 


} 


Vinic  aldehjde. 


Acetone. 


The  following  are  the  principal  ketones  at  present  known : — 
Acetone C.H^Of 


Propiono 
But]rrono 
Yalenme 


The  ketones,  as  a  class,  have  hitherto  been  very  incompletely  studied. 

KEY,  in  music,  is  the  particular  diatonic  scale,  whether  major  or 
minor,  in  which  a  composition  begins  and  ends,  and  which  more  or  less 
prevails  in  a  given  piece  of  music. 

The  diatonic  scale  may  commence  on  any  note,  and  that  chosen — 
called  the  JTiy-iVote— governs  the  progression  of  the  oiier  notes. 
[ScALB ;  DiATomo.]  If  a  composition  begins  and  ends  in  a  scale  in 
which  neither  shaqw  nor  flats  are  used,  it  is  in  the  key  of  c,  the 
distinctive  term  natural  being  understood.  When  three  flats  are 
placed  at  the  dei,  and  ihe  last  and  lowest  note  in  the  piece  is  sb.  the 
key  is  Ek.  If  in  such  case  the  last  and  lowest  note  is  0,  the  key  is  0 
minor,  fto. 

As  any  note  in  the  diatonic  and  dm>matio  scales  may  be  taken  as  a 
key-note,  it  follows  that  there  are  twelve  keys  in  the  major  mode,  and 
twelve  in  the  minor;  for  each  scale  may  have  either  a  major  or  a 
minor  8rd.  [Majob  ;  Minob.]  Hence  arise  twenty-four  keys.  But 
as  three  major  and  consequentiy  three  minor  keys  are  binominous, 
there  are  in  name  thirty  different  keys,  and  as  many  signatures  are  in 
actual  use  [Signaturb];  though,  in  fact,  there  is  only  the  bef are- 
mentioned  number  of  keys  differing  in  reality. 
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Tabls  op  Hajoe  Kits. 
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B  (same  as  CtE). 
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KIDNAPPING. 


F|((HunaasGb). 
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Bit 


Alt 
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GbCMmeasFS). 
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Cb  (flame  ssB). 


A.  minor. 
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xz: 


Tablx  op  MiKoa  Bars. 
Bm<nor. 


B  minor. 


P 


P 


VZ  miner. 


Ct  minor.        OSmtn.  (aamaas  Altmta.) 


^^^     ^ 


-«- 


PS  mill,  (same  ssEtlmiii.)       ASmla.(flam6aflBlKmti».) 


^m 


-€»- 


^ 


t^ 


r-i     n 


D  minor. 


O  minor. 


V  minor. 


^m  ^^  g^^  ^^ 


B  ft  min.  (same  as 
A^misi.) 


Bftmin.  (flame  aa 
DS  mm.) 


AlZmtn.  (same  as 
QJt  min.) 


p^^-^      I 


t 


fc^ 


:J>=:^ 


m 
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By  admitting  double  sharps  and  flats,  th«  number  of  keys  may  be 
much  farther,  but  not  usef uUy,  extended. 

KHAN,  a  word  of  Mongol  or  Turkish  extraction,  said  to  mean 
"great  and  powerful  lord,"  was  employed  by  the  nations  of  Central 
Asia  to  express  the  full  extent  of  royal  power.  This  title  was  assumed 
by  Gengis  when  he  became  supreme  ruler  of  the  Mongols  and  Tartars, 
and  was  adopted  by  all  his  successors.  The  earlier  monarchs  of  the 
Ottoman  empire  were  also  distinguished  by  this  title.  The  word  is 
used  in  Persia  in  a  much  more  restricted  sense,  and  is  applied  to  the 
governors  of  provinces,  and  to  all  officers  of  a  certain  rank. 

The  original  form  of  this  word  was  Khagkcm;  Gkngii  Khan  Is 
always  called  Jinggis  Khaghan  in  the  Mongol  language. 

KIDNAPPING  is  defined  to  be  the  stewing  or  oonveying  away  of  a 
man,  woman,  or  child,  and  is  an  offenoe  at  common  law,  punishable  by 
fine  and  imprisonment,  and,  formerly,  by  pillory.  The  highest  form  of 
this  offenoe,  the  forcibly  sending  a  man  from  his  own  country  into 
some  other,  or  to  parts  beyond  the  seas,  though  at  common  law  only 
punishable  as  above  mentioned,  is  an  offenoe,  as  has  been  remarked,  of 
such  primary  magnitude  that  it  might  well  have  been  substituted  upon 
the  roll  of  capital  crimes,  in  the  place  of  many  others,  which  until 
recently  were  there  to  be  found  (1  £ast*s  Pleas  of  the  Crown,  c.  ix.,  s.  iv.). 

The  Jewish  law  dedared  that  "  he  that  stealeth  a  man,  and  selleth 
him,  or  if  he  be  found  in  his  hand,  he  shall  surely  be  put  to  death" 
(Exod.  xxi,  16).  And  by  the  civil  law,  the  offence  of  spiriting  away 
and  stealing  men  and  children,  was  punished  with  death.  Magna 
Charta,  the  petition  of  right,  and  the  habeas  corpus  acts  are  pointed 
to  the  security  from  expatriation,  as  are  also  the  numerous  legislative 
provisions  and  treaties  for  the  suppression  of  the  slave  trade. 

The  forcible  impressment  of  seamen  for  the  royal  navy  is  an  odious 
exception  to  the  right  of  the  subject,  in  this  country,  to  his  personal 
liberty,  when  not  charged  with  any  crime,  and  is  limited  by  various 
statutes,  and  the  wrongful  carrying  off  and  leaving  behind  seamen,  for 
private  purposes.  Is  punishable  by  imprisonment  (see  17  &  18  Yict., 
c.  104). 

The  general  remedy  for  the  unlawful  detention  of  persona  is  by  appli* 
cation  to  the  courts  of  law  for  a  writ  of  habeas  corpus.  The  rights  of 
parents  and  guardians  and  others  to  the  custody  of  childrai«  alleged  to 
have  been  wrongfully  taken  away  or  detained  for  the  purposes  of 
education  or  otherwise  are  in  this  way  frequentiy  discussed  and  decided. 

The  9  Geo.  IV.,  c.  21,  which  is  directed  against  child-fltealing, 
enacts  that  if  any  person  shall  maliciously,  by  force  or  fraud,  lead, 
or  take  away,  or  decoy  or  entice  away,  or  detain,  a  child  under  tho 
age  of  ten  years,  with  intent  to  deprive  its  parents,  or  any  other 
person  having  the  lawful  care  of  such  child,  of  the  possession  of  it, 
or  with  intent  to  steal  any  article  upon  or  about  the  person  of  such 
child,  to  whomsoever  such  article  may  belong,  or  shall  receive  and 
harbour  with  any  such  intent  as  aforesaid  any  such  child,  knoiring  that 
it  has  been  by  force  or  fraud  led,  taken,  decoyed,  enticed  away, 
or  detained,  every  such  offender,  and  their  oounseUors,  procurars, 
aiders,  and  abettors,  shall  be  guilty  of  f dony,  and  shall  be  liable  to  be 
transported  for  seven  yean,  or  to  be  imprisoned,  with  or  witiiout  hard 
labour^  in  the  common  gaol  or  house  of  correction,  for  any  time  1106 
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exceeding  two  years ;  and  if  a  male,  to  be  once,  twice,  or  thrico  publiclv 
or  privately  whipped  (if  the  court  ahaU  so  think  fit)  in  addition  to  such 
imprisonment. 

The  act  does  not  extend  to  a  person  who  shall  have  claimed  to  be 
the  father  of  an  illegitimate  child,  or  to  have  any  right  to  the  posses- 
sion of  such  a  child,  on  account  of  his  getting  possession  of  such  child, 
or  taking  it  out  of  the  possession  of  the  child's  mother,  or  other  person 
who  has  the  lawful  charge  of  it.  The  Irish  act  (10  Geo.  IV.,  c.  34)  is 
in  precisely  similar  terms.  (Kerr*i  Blackstone  and  Russell  on  Crimes 
by  Greaves.) 

As  to  the  conveying  away  of  heiresses  and  young  women,  see 
Abduction. 

KIDNEYS,  DISEASES  OP.  The  principal  disease  to  which  the 
kidneys  are  liable  is  that  which  gives  rise  to  the  formation  of  calculi. 
[Calculus.]  Sometimes  the  stone  is  retained  in  the  pelvis  of  the 
kidney,  where,  by  continued  depositions,  it  may  increase  till  it  com- 
pletely fills  the  pelvis  and  calyces;  but  more  frequently  it  passes 
through  the  ureters  into  the  bladder,  producing  in  its  passage  violent 
spasmodic  pain  in  the  loins,  sickness  and  nausea,  hemorrhage,  ftc 
This  afiection  is  the  most  common  cause  of  inflammation  of  the  kid- 
neys (nephritis),  from  which  abscess  and  other  morbid  alterations  may 
result. 

An  affbction  of  the  kidneys,  having  very  definite  symptoms,  and 
exhibiting  uniformitv  of  structural  change,  was  first  pointed  out  by 
Dr.  Bright  of  Guy's  Hospital,  and  is  generally  called  after  him.  This 
disease  is  also  called  Albuminuria  and  grantuar  disease  of  the  kidney; 
the  first  on  accoimt  of  its  diagnostic  symptom,  albumen  in  the  urine, 
the  second  on  accoimt  of  the  morbid  condition  presented  by  the 
kidney.  This  formicUible  disease  presents  several  stages  or  varieties, 
and  some  discussion  has  taken  place  as  to  whether  the  symptom  of 
albumen  in  the  urine  may  not  occur  in  several  distinct  morbid  con- 
ditions of  the  kidney.  There  is  no  doubt  that  albumen  may  be  found 
in  the  urine  in  even  functional  derangements  of  the  kidney ;  but  the 
term  Bright's  Disease  is  very  conveniently  applied  to  all  those  forms  of 
structural  diange  in  the  kidney  which  are  accompanied  with  albmninous 


unne. 


The  great  symptoms  accompanying  this  disease  vary  according  to 
thn  intensity  of  the  disease  and  the  condition  of  the  patient  One  of 
the  first  symptems  to  which  the  physician's  attention  is  usxiaUy  drawn, 
18  the  presence  of  drop^.  This  may  occur  in  the  skin  or  in  any  of  the 
cavities  of  the  body.  U  is  frequently  noticed  in  the  face ;  and  in  all 
varieties  of  this  disease  an  effusion  of  fluid  is  observed  imdemeath  the 
conjunctiva,  producing  the  appearance  of  a  watery  eye.  In  addition  te 
dropsical  eifusions,  inlammatery  affections  of  the  mucous  and  serous 
membranes  are  very  common  accompaniments  of  Bright's  Disease. 
The  heart  also  is  h^uently  affected,  and  pericarditis  and  endocarditis 
are  observed.  Affections  of  the  brain  are  also  not  unfrequently 
present,  especially  in  the  more  severe  cases  arising  from  the  poisoned 
condition  of  the  blood. 

In  all  cases  of  this  disease,  the  urine  contains  albnmen.  This  is 
easily  detected  either  by  coagulating  the  albumen  by  heat  or  nitric 
add.  The  specific  gravity  of  the  urine  is  also  decreased,  being  some- 
times as  low  as  1*010,  whilst  healthy  urine  has  a  specific  gravity  of 
1*020.  It  contains  less  urea  than  healthy  urine.  Under  the  micro- 
scope it  also  presents  appearances  indicative  of  the  nature  of  the 
disease.  These  appearances  consist  of  caste  of  the  minute  tubes  of 
the  kidneys,  formed  by  substances  produced  in  various  stages  of  the 
disease.    They  are  thus  classified  by  Dr.  Bennett : — 

1.  Keudative  catU,  consisting  of  the  coagulated  exudation  or  fibrin 
which  is  poured  into  the  tube  during  the  inflammatory  stage. 

2.  Desquamative  ceuts,  consisting  of  masses  of  the  epith&um  lining 
the<tubes,  and  oocunine'  in  all  stages  of  the  disease. 

8.  Fatty  casUt  consisting  of  patohes  of  epithelium  as  in  the  last,  but 
which  have  undergone  a  fatty  transformation  by  the  accumulation  of  a 
greater  or  less  number  of  bXij  granules  in  ite  cells. 

4.  Waxy  easts,  presenting  an  exceedingly  diaphanous  and  structure- 
less substance.    Thev  are  firequently  associated  with  the  two  last 

Dr.  Bright  originaUy  described  three  stages  of  this  disease,  but  later 
observers  have  recogmsed  six. 

1.  The  catarrhal  form,  in  which  the  kidneys  are  enlarged,  and  eon* 
tain  an  increased  quantity  of  blood.  In  this  stage  only  a  small  quantity 
of  urine  is  passed,  containing  the  exudative  and  disquamative  oaste. 

2.  In  this  stage  the  kidney  is  enlarged  to  i^early  double  ite  size 
and  is  white  and  granular  in  its  appearance.      The  tubes  of  the 
kidney  are  obliterated  by  the  inflammatory  deposit.    The  urine  is 
very  albuminousi  and  of  light  specific  gravity. 

8.  The  kidney  presents  a  mottled  appearance.  It  is  probably  a 
transition  from  the  first  to  the  second  stage. 

4.  In  this  stage  the  kidney  is  large,  dense,  and  white.  The  tissues 
of  the  kidney  have  become  charged.  The  urine  is  scanty,  of  low 
spedfic  gravity,  and  defective  in  urea  and  other  excretory  matters. 

5.  In  this  stage  the  kidney  is  hard,  granular,  and  contracted.  The 
kidney  is  smaller  than  in  health,  the  surface  is  xmeven  and  puckered, 
the  tunic  adherent  There  is  no  deposit  in  the  tubes,  but  fibrous 
matter  has  been  deposited  in  the  tissues  of  the  kidney,  and  the  tubes 
are  strangulated.  The  urine  may  not  contain  idbumen.  Ite  specific 
gravib^is  sometimes  as  low  as  1*005. 

6.  Tfaii  stage  has  been  called  the  'ooane  kidney.'    The  organ  is 


large  and  dark.  The  specific  gravity  of  the  urine  is  high,  and  it  is 
loaded  with  urates. 

The  presence  of  fatty  matter  in  the  caste  of  the  kidneys  may  occur 
in  any  of  these  stages,  and  does  not  appear  to  exist  as  a  separate  form 
of  the  disease. 

The  cause  of  this  disease  is  anything  which  will  unduly  excite  the 
action  of  the  kidney.  Thus  it  comes  on  as  the  result  of  spirit  drinking, 
which  powerfully  excites  the  action  of  the  kidneys.  Exposure  to  cold 
and  diminution  of  the  action  of  the  skin  will  also  produce  it  It  comes 
on  frequently  after  scarlatina,  when  the  skin  is  highly  susceptible  of 
any  diminution  of  temperature. 

The  treatment  must  be  active  in  the  early  stages.  Purgatives  may 
be  given  and  blood  abstracted  locally,  and  the  febrile  symptoms  treated 
accordingly.  Mercury  is  not  found  beneficial.  When  chronic,  diapho- 
retics and  diuretics  are  both  admissible.  Amongst  the  former,  Dover's 
powder  and  warm  baths,  and  the  latter,  bitartrate  of  potash  and 
digitalis.  The  patient  should  be  protected  from  cold ;  a  warm  climate 
is  serviceable ;  and  a  nutritious  but  not  stimulating  diet,  with  fresh 
air  and  exercise,  are  desirable. 

The  name  of  Dr.  Addison,  physician  to  Guy's  Hospital,  has  been 
connected  with  a  diseased  condition  of  the  system,  which  is  made 
apparent  by  a  discoloration  of  the  skin.  Henoe  this  disease  is  also 
called  'Bronzed  Skin.'  The  existence  of  this  discoloured  skin  has 
long  been  known  as  a  symptom  of  certain  cachectic  stetes  of  the 
svstem ;  but  Dr.  Addison  was  the  first  to  point  out  Uiat  this  state  of 
the  skin  generally  existed  in  connection  with  a  diseased  condition  of 
the  supra-renal  capsules.  These  bodies  belong  to  the  class  of  ductless 
glands,  and  till  the  time  of  Dr.  Addison's  researches  upon  bronzed  skin 
appeared,  little  was  known  of  their  uses  and  functions  in  the  human 
body.  The  following  conclusions  with  regard  to  Uiese  bodies  have 
been  arrived  at  by  Dr.  Harley  as  the  result  of  his  experimente  :— 

1.  The  supra-renal  capsules  are  not  solely  foDtal  oi^gans. 

2.  They  are  not  absolutelv  essential  to  life. 

8.  The  removal  of  the  rignt  is  generally  more  fatal  than  the  left 

4.  That  convulsions  do  not  necessarily  follow  their  removal 

5.  The  absence  of  their  function  is  attended  neither  by  great 
emaciation  nor  debih'ty. 

6.  If  death  follows  an  experiment^  it  occurs  as  the  result  of  injuring 
neighbouring  parts. 

7.  Absence  of  the  supra-renal  bodies  is  not  proved  to  have  any 
special  effect^in  arresting  the  transformation  of  li»m^<jn^  or  in  increasing 
the  formation  of  blood  crvstals. 

8.  The  suppression  of  the  suprarrenal  capsular  function  is  not 
attended  by  an  increased  deposit  of  pigment  in  the  skm  or  ite 
appendages. 

9.  The  problem  of  the  connection  of  the  bronzed  skin  and  supra- 
renal capsular  disease  is  more  likely  to  be  solved  in  the  dead-house 
than  in  the  physiological  laboratoiy. 

These  conclusions  were  chiefiy  arrived  at  by  experimente  on  rate, 
but  they  would  seem  to  indicate  that  the  connection  between  the 
bronzed  skin  and  supra-renal  capsules  is  not  clearly  made  out 

The  distinguishing  features  of  the  disease  to  which  the  name  bronied 
skin  has  been  given,  are  general  languor  and  debility,  great  feebleness 
of  the  heart's  action,  irritebility  of  we  stomach,  a  peculiar  change  of 
colour  of  the  skin,  and  these  sympt<Nns  usually  occurring  in  connection 
with  a  diseased  condition  of  the  supra-renal  capsules.  The  general 
symptoms  are  in  fact  those  of  anap.mia,  or  cases  in  which  the  blood  is 
imperfectly  developed.  Dr.  Addison  says  of  this  discoloration  of  tho 
skin,  that  it  usually  increases  with  the  advance  of  the  disease.  "  The 
anaemia,  languor,  failure  of  appetite,  and  feebleness  of  the  heart  become 
aggravated ;  a  darkish  streak  usually  appears  upon  the  commissure  of 
the  lips ;  the  body  wastes,  but  without  the  extreme  emaciation  and 
dry  harsh  condition  of  the  surface  so  commonly  observed  in  ordinary 
malignant  diseases ;  the  pulse  becomes  smaller  and  weaker,  and  with- 
out any  special  complaint  of  pain  or  uneasiness,  the  patient  at  length 
gradually  sinks  and  expires.  In  one  case,  which  may  be  said  to  have 
been  acute  in  ite  development  as  well  as  rapid  in  ite  oourse,  and  in 
which  both  capsules  were  found  universally  diseased  after  death,  the 
mottled  or  checkered  discoloration  was  very  manifest,  the  ftny»myt 
condition  strongly  marked,  and  the  sickness  and  vomiting  urgent;  but 
the  pulse,  instead  of  being  small  and  feeble  as  usual,  was  large,  soft, 
extremely  compressible,  and  jerking  on  the  alightest  exertion  or 
emotion,  and  the  patient  speedily  died,"    (Addison.) 

Although  the  connection  between  the  stete  of  the  skin  and  the 
disease  of  the  capsules  was  exhibited  in  all  Dr.  Addison's  original  oasei, 
many  exceptions  have  been  recorded.  Cases  have  oecun^  in  which 
extensive  disease  of  the  supra-renal  capsules  has  occurred  without  any 
bronzed  skin,  and  cases  of  bronzed  skin  have  been  seen  where  no 
disease  of  the  supra-renal  capsules  could  be  detected  after  death. 

Dr  Harley,  in  the  paper  before  referred  to,  concludes : — 

1.  That  bronzed  uin  may  exist  without  the  supra-renal  oi^wiliB 
being  diseased. 

2.  That  complete  degeneration  or  total  absence  of  the  mipra-raoal 
capsules  may  occur  without  any  bronzing  of  the  skin. 

8.  That  bronzed  skin  may  be  associated  with  a  variety  of  diflBvently 
marked  conditions  of  the  leiystem,  among  which  a  procttiiMnt  qua  Ii 
disease  of  the  supra-renal  capsules. 

4.  That  bronzed  akin  may  be  present  without  any  derangement  ni 
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the  other  functioiis  of   the  body  being  obsenred.      ('  BritiBh  and 
Foreign  Medico-Chirurgical  Review/  No.  42, 1848.) 

Dr.  Harley  is  of  opinion  that  the  general  symptoms  of  this  disease  are 
'produced  by  a  "  diseased  state  of  the  solar  plexus  per  se,  or  by  irritation 
of  ^e  ganglionic  system  of  nerves,  caused  by  the  close  proximity  and 
intimate  connection  of  diseased  supra-renal  capsules." 

The  blood  has  been  examined  by  the  microscope  in  some  of  these 
cases,  and  found  to  present  an  Increased  quantity  of  the  white  blood 
cells,  as  observed  in  the  disease  known  as  Leuoocythemia.  [Blood, 
Diseases  of.] 

The  microscopic  character  of  the  skin  has  been  csj^fully  examined 
in  this  disease,  and  it  has  been  found  to  present  the  same  appearance 
as  observed  in  the  skin  of  the  black  man.  The  pigmentary  matter  of 
the  skin  was  found  to  be  increased,  and  existed  in  larger  quantities  in 
the  imder  than  in  the  upper  layers  of  the  epidermis. 

The  treatment  of  this  disease  is  not  affected  by  our  knowledge  of  its 
supposed  causa  The  remedies  which  would  be  applicable  to  bloodless 
and  depressed  conditions  of  the  system,  should  be  used  here.  Tonics, 
nutritious  diet,  fresh  air,  and  the  means  resorted  to  for  restoring 
health  in  anaFimia  and  leuoocythemia  may  be  had  recourse  to  here. 

The  prognosis  in  this  disease  is  un&vourable,  although  cases  are 
reported  in  which  recovery  has  taken  place. 

Suppression  of  urine  may  be  the  ultimate  result  of  obstruction  from 
calculi  in  the  ureters,  or  it  may  occur  as  an  idiopathic  disease.  It  is  a 
condition  of  great  duiger,  for  low  delirium  and  a  comatose  sleepy  state 
very  often  supervene  on  it,  and  soon  terminate  fatally.  Long  and 
often  repeated  attacks  of  retention  of  urine  from  obstruction  produce 
dilatation  of  the  ureters  and  pelvis,  which  sometimes  acquire  an 
enormous  size.  There  may  result  from  the  same  cause  a  gradual 
absorption  of  the  substance  of  the  kidney,  till  in  an  advanced  stage 
tiiere  is  found  nothing  but  a  thin  sac  containing  urine  in  a  single 
cavity,  or  in  a  number  of  separate  pouches.  The  kidneys  are  aJuso 
subject,  in  common  with  other  organs,  to  the  deposition  of  various 
morbid  substances,  as  cancer,  fungus,  hsematodes,  melanosis,  tubercle, 
&c.  But  the  diagnosis  of  all  the  chronic  affections  of  this  organ  is 
extremely  obscure,  the  principal  indications  of  each  being  the  same, 
viz.,  the  dull  heavy  pain  in  the  loins,  dropsy,  and  sometimes 
hsematuria. 
KIN.    [Descekt;  Intestaot.] 

KING.  The  primary  use  of  this  word  is  to  denote  a  person  in  whom 
is  vested  the  higher  executive  functions  in  an  independent  state,  together 
with  a  share,  more  or  less  limited,  of  the  sovereign  power.  The  state 
may  consist  of  a  vast  assemblage  of  persons,  like  the  French  or  the 
Spanish  nation,  or  the  British  people,  in  which  several  nations  are 
included ;  or  it  may  be  small,  like  the  Danes,  or  like  one  of  the  states 
while  in  England  there  were  seven  states  independent  of  each  other ; 
vet  if  the  cMef  executive  functions  are  vested  in  some  one  person  who 
has  also  a  share  in  the  sovereign  power,  the  idea  represented  by  the 
word  king  seems  to  be  complete.  It  is  even  used  for  those  chiefB  of 
savage  tribes  who  are  a  state  only  in  a  certain  loose  and  colloquial  sense 
of  the  term. 

It  signifies  nothing  whether  the  power  of  such  a  person  be  limited 
only  by  his  own  conscience  and  will,  or  whether  his  power  be  limited 
by  certain  immemorial  usages  and  written  laws,  or  in  any  other  way ; 
still  such  a  person  is  a  king. 

Nor  doc»  it  signify  whether  he  succeed  to  the  throne,  the  seat  on 
which  he  sits  when  in  the  exercise  of  his  royal  authority,  by  descent 
and  inheritance  on  the  death  of  his  predecessor,  just  as  tne  eldest  son 
of  a  peer  succeeds  to  his  father^s  rank  and  titie  on  the  death  of  the 
parent,  or  is  elected  to  fill  the  office  by  some  council  or  body  of  persons 
selected  out  of  the  nation  he  is  to  govern,  or  by  the  auffiages  of  the 
whole  nation.  Thus  there  was  a  king  of  Poland  who  was  an  elected 
king;  a  king  of  England  who  succeeded  by  hereditary  right. 

Still,  in  countries  where  the  kingly  office  is  heredit^,  some  form 
has  always  been  gone  through  on  the  accession  of  a  new  king,  in  which 
there  was  a  recc^ition  on  the  part  of  the  people  of  his  right,  a  claim 
from  them  that  he  should  pledge  himself  to  the  performance  of  certain 
duties,  and  generally  a  religious  ceremony  performed,  in  which  anoint- 
ing him  with  oil  and  placing  a  crown  upon  his  head  were  conspicuous 
acts.  By  this  last  act  is  'symbolised  his  supremacy ;  and  by  the 
anointing  a  certain  sacredness  is  thrown  around  his  person.  These 
kinds  of  ceremonies,  we  believe,  are  found  in  all  countiies  in  which  the 
sovereign,  or  the  person  sharing  in  the  sovereign  power,  is  known  as 
king;  and  these  ceremonies  seem  to  make  a  distinction  between  the 
succession  of  an  hereditary  king  to  his  throne  and  the  succession  of  an 
hereditary  peer  to  his  rank. 

The  distinction  between  a  king  and  an  emperor  is  not  very  clearly 
defined.  Bmperor  comes  from  imperoUor,  a  titie  used  by  the  sovereigns 
of  the  Bomaa  empre.  When  that  empire  became  divided,  each  sove- 
reign, that  of  the  West  and  that  of  the  East,  called  himnAlf  an  emperor. 
These  emperora  claimed  a  kind  of  supremacy  over  other  sovereigns. 
The  emperor  of  Germany  was  regarded  as  a  kind  of  successor  to  the 
emperors  of  the  West,  and  the  emperor  of  Russia  (who  was  and  is 
often  called  the  Czar),  ib,  with  less  pretension  to  the  honour,  sometimes 
spoken  of  as  successor  to  the  emperor  of  the  East.  But  we  speak  of 
we  emperor  of  China,  where  emperor  is  clearly  nothing  more  than 
king,  and  wa  use  emperor  rather  thaji  king  only  out  of  regard  to  the 
TBBt  extent  of  his  dominions.    Napoleon  L  called  himself  an  emperor. 


a  title  revived  by  his  nephew  Napoleon  III. ;  and  we  sometimes  speak 
of  the  British  empire.    [Emperor.] 

The  word  king  is  of  pure  Teutonic  origin,  and  is  found  slightly 
varied  in  its  literal  elements  in  most  of  the  languages  which  are  sprung 
from  the  Teutonic.  The  French,  the  Italian,  the  Spanish,  and  the 
Portuguese,  on  the  other  hand,  have  chosen  to  continue  the  use  of  the 
Latin  word  rear,  only  slightiy  varying  the  orthography  according  to  the 
analogies  of  each  particiuar  language.  King,  traced  to  its  origin,  seems 
to  denote  one  to  whom  superior  knowledge  has  given  superior  power, 
allied,  as  it  seems  to  be,  to  hnoic,  con,  can ;  but  on  the  etymology,  or 
what  is  the  same  thing,  the  remote  origin  of  the  word,  different 
opinions  have  been  held,  and  the  question  may  still  be  considered 
imdetermined. 

There  are  two  or  three  other  words  employed  to  designate  the 
sovereigns  of  particular  states,  in  using  which  we  adopt  the  word 
which  the  people  of  those  states  use,  instead  of  the  word  king.  Thus 
there  is  the  i^vah  of  Persia,  the  Eiteior  of  Hesae-Cassel,  the  (^r  (now 
more  commonly  styled  Emperor)  of  Russia,  and  the  grand  Solum.  In 
the  United  States  of  America  very  limited  powers  are  given  to  one 
person,  who  is  elected  to  enjoy  them  for  a  short  period  with  the  title 
of  Pregident    A  Regent  is  a  temporary  king. 

A  personage  in  whom  such  extraordinary  powers  have  been  vested 
must  of  necessity  have  had  very  much  to  do  with  the  progress  and  wel- 
fare of  particular  nations,  and  with  the  progress  of  human  society  at  huge. 
When  held  by  a  person  of  a  tyrannical  turn  of  mind,  these  powers  might 
be  made  use  of  to  repress  all  that  was  great  and  generous  in  the  masses 
who  were  governed,  and  to  introduce  among  tiiem  all  the  evils  and 
miseries  of  slavery.  Possessed  by  a  person  of  an  ambitious  spirit,  they 
might  introduce  unnecessary  quarrelling  among  nations  to  open  the 
way  for  conquest,  so  that  whole  nations  might  suffer  for  the  gratifica- 
tion of  the  personal  ambition  of  one.  The  lover  of  peace  and  truth, 
and  human  improvement  and  security,  may  have  found  in  the  posses- 
sion of  kingly  power  the  means  of  benefiting  a  people  to  an  extent  that 
might  satisfy  the  most  benevolent  heart.  But  it  must  now  by  the 
long  experience  of  mankind  have  become  sufficientiy  apparent  that  for 
the  king  himself  and  for  his  people  it  is  best  that  there  should  be  Btix>ng 
checks  in  the  frame  of  society  on  the  mere  personal  and  private  dis- 
position of  kings,  in  the  forms  of  courts  of  justice,  councils,  parlia- 
ments, and  other  bodies  or  single  persons  whose  concurrence  must  be 
obtained  before  anything  is  undertaken  in  which  the  interests  of  the 
community  are  extensively  involved.  In  most  countries,  as  in  Eng- 
land, there  are  controlling  powers  such,  as  these,  and  even  in  countries 
in  which  the  executive  and  legislative  power  are  nominally  in  some 
one  person  absolutely,  the  acts  of  that  person  are  virtually  controlled, 
if  by  nothing  else,  by  the  opinion  of  the  people,  a  power  constantly 
increasing  as  the  facilities  of  communication  and  the  knowledge  of  a 
people  advance. 

Nothing  can  be  more  various  than  the  constitutional  checks  in 
different  states  on  the  kingly  power,  or,  as  it  is  more  usually  called  in 
Englimd,  the  royal  prerogative.  Such  a  subject  must  be  pac»ed  over  in 
an  article  of  confined  limits  such  as  this  must  be,  else  in  speaking  of 
the  kingly  dignity  it  might  have  been  proper  to  exhibit  how  diversely 
power  is  distributed  in  different  states,  each  having  at  its  head  a  king. 
But  the  subject  must  not  be  dismissed  without  a  few  obseiTations  on 
the  kinffly  office  (now  by  hereditary  descent  discharged  by  a  queen) 
[QueenJ,  as  it  exists  among  ourselves. 

The  dawn  of  the  English  kingly  power  is  to  be  perceived  in  the 
establishment  of  Egbert,  at  the  dose  of  the  8th  century,  as  king  of  the 
English.  His  family  is  illustrated  by  the  talents  and  virtues  of 
Alfred,  and  the  peacefulness  and  piety  of  Edward.  On  his  death  there 
ensued  a  struggle  for  the  succession  between  the  representative  of  tiie 
Danish  kings,  who  for  awhile  had  usurped  upon  the  posteri^  of 
Egbert,  and  William  then  duke  of  Normandy.  It  ended  with  the 
success  of  William. 

This  is  generally  regarded  as  a  kind  of  new  beginning  of  the  race  of 
English  ]i±3gs,  for  William  ^vas  but  remotely  allied  to  any  of  the 
Saxon  kings.  In  his  descendants  the  kingly  office  has  ever  since  con- 
tinued; but  though  the  English  throne  is  hereditaiy,  it  is  not 
hereditary  in  a  sense  perfecUy  absolute,  nor  does  it  seem  to  have  been 
ever  so  considered.  For  when  Henry  I.  was  dead,  leaving  only  a 
daughter,  named  Maud,  she  did  not  succeed  to  the  throne ;  and  when 
Stephen  died,  his  son  did  not  succeed,  but  the  crown  passed  to  the  son 
of  Maud.  Again,  on  the  death  of  Richard  I.  a  younger  brother 
succeeded,  to  the  exclusion  of  the  son  and  daughter  of  an  elder  brother 
deceased.  Then  ensued  a  long  series  of  regular  and  undisputed 
successions ;  but  when  Richard  II.  was  deposed,  the  crown  passed  to  his 
cousin  Heniy  of  Lancaster,  son  of  John  of  Gaunt,  son  of  Edward  III., 
though  there  were  descendants  living  of  Lionel,  duke  of  Clarence,  who 
was  older  than  John  among  the  children  of  Edwuxi  III.  When  the 
rule  of  Henry  YI.  became  weak,  the  issue  of  Lionel  advanced  their 
claim.  The  struggle  was  long  and  bloody.  It  ended  in  a  kind  of 
compromise,  the  chief  of  the  Lancastrian  party  taking  to  wife  the 
heiress  of  the  Yorkists.  From  that  marriage  have  sprung  all  the  later 
sovereigns,  and  the  principle  of  hereditary  succession  remained 
undisturbed  tUl  the  reign  of  King  William  III.,  who  was  called  to  the 
throne  on  the  abdication  of  James  II.,  when  an  act  was  passed 
excluding  the  male  issue  of  James,  the  issue  of  his  sister  the  duchess 
of  Orleans,  and  the  issue  of  his  aunt  the  (jueen  of  Bohemia,  with  the 
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exception  of  her  youngest  daughter  the  princess  Sophia  and  her  issue, 
who  were  Protestants.  On  the  death  of  Queen  Anne  this  law  of  the 
succession  took  effect  in  favour  of  King  Qeorge  I.,  son  of  the  Princess 
Sophia. 

Now  the  heir  sncceeds  to  the  throne  immediately  on  the  decease  of 
his  predecessor,  so  that  the  king,  as  the  phrase  is,  never  dies.  But  it  is 
supposed  that  anciently  there  was  a  short  intermission,  and  that  the 
whole  of  the  royal  power  was  not  possessed  till  there  had  been  some 
kind  of  recognition  on  the  part  of  the  people. 

At  the  coronation  of  the  king  he  makes  oath  to  three  things : — ^that 
ho  will  govern  according  to  law;  thai  he  will  cause  justice  to  be 
administered ;  and  that  he  will  maintain  the  Protestant  church. 

His  person  is  sacred.  He  cannot  by  any  process  of  law  be  called  to 
account  for  any  of  his  acts.  His  concurrence  is  necessary  to  every 
legislative  enactment.  He  sends  embassies,  makes  treaties,  and  even 
enters  into  wars  without  any  previous  consultation  with  parliament. 
He  nominates  the  judges  and  the  other  high  officers  of  state,  the 
officers  of  the  army  and  navy,  the  governors  of  colonies  and  dependen- 
cies, the  bishops,  deans,  and  some  other  dignitaries  of  the  church.  He 
calls  parliament  together,  and  can  at  his  pleasure  prorogue  or  dissolve 
it.  He  is  the  fountain  of  honour :  all  hereditary  titles  are  derived 
from  his  grant.  He  can  also  grant  privileges  of  an  inferior  kind,  such 
as  rights  of  exclusive  trading,  and  of  markets  and  fairs. 

This  is  but  a  very  slight  sketch  of  the  power  inherent  in  the  kings 
of  England ;  but  the  exercise  of  any  or  aU  of  these  powers  is  limited 
by  two  circumstances :  first,  the  king  cannot  act  politically  without 
an  agent,  and  this  agent  is  not  protecteid  by  that  irresponsibility  which 
belongs  to  the  king  himself,  but  may  be  brought  to  accoimt  for  his 
acts  if  he  transgress  the  law ;  and,  secondly,  the  constant  necessity 
which  arises  of  applying  to  parliament  for  supplies  of  money  gives  tQ 
that  body  virtually  such  a  control  over  the  exercise  of  the  royal  pre- 
rogative, as  amounts  to  a  necessity  of  obtaining  its  concurrence  in  any 
public  measure  of  importance.    [Parliament.] 

KING'S  BLUK    TCoLOURiNa  Mattebs.] 

KING'S  EVIL.    [Scrofula.] 

KING'S  YELLOW.    [Colouring  Matters.] 

KINGS,  THE  BOOKS  OF,  the  name  of  two  books  of  the  Old 
Testament.    They  originally  formed  only  one  book  in  the  Hebrew 

text,  and  are  entitled  D*^3^t3i  that  is,  '  kings.'    In  the  Septuagint 

they  are  divided  into  two  books,  and  arq  entitled '  the  third  and  fourth 
books  of  reigns '  or  kingdoms  (iSoo-iActwi^  rpirfj  ical  rtrdfrri) ;  since  the 
first  and  second  books  of  Samuel  are  called  in  this  translation  the  first 
and  second  books  of  Kings. 

These  books  contain  an  account  of  Jewish  history  from  the  death  of 
David  to  that  of  Solomon  (1  Kings,  L-xi.) ;  an  account  of  the  division 
of  the  kingdom  under  his  successor  Rehoboam,  and  the  history  of  the 
two  kingdoms  of  Israel  and  Judah,  to  the  conquest  of  the  former  by 
the  Assyrians  under  Shalmaneser  (1  Kings,  xii. — 2  Kings,  xvii.) ;  and 
the  separate  history  of  the  tribes  of  Jud^di  and  Benjamin,  till  they 
were  carried  away  captive  to  Babylon  by  Nebuchadnezzar  in  the  reign 
of  Jehoiachin.  (2  Kings,  xviiL-xxv.)  The  period  covered  by  the  two 
books  is  455  years. 

These  books,  in  common  with  the  books  of  Chronicles  and  many 
others  of  the  Old  Testament,  are  generally  ascribed  to  Ezra,  though 
the  Jews  give  the  authorship  to  Jeremiah  or  Isaiah,  but  neither 
the  author  nor  the  time  in  which  they  were  written  can  be  determined 
with  any  degree  of  certainty;  and  Biblical  scholars  are  much  divided 
in  opinion  on  the  subject.  It  is  evident  from  many  passages,  and 
especially  from  the  last  chapter  of  these  books,  that  a  portion  of  them 
must  have  been  written  in  the  time  of  the  Babylonian  captivity ;  but 
there  are  also  other  passages  which  must  have  been  written  before  the 
destruction  of  the  kingdom  of  Israel,  and  while  the  temple  at 
Jerusalem  was  still  standing.  (1  Kings,  viiL  8 ;  ix.  13,  21 ;  x.  12 ; 
xii.  19;  2  Kings,  viii.  22;  x.  27;  xiv.  7;  xvii,  28,  34,  41.)  It  is 
therefore  probable  that  these  books  are  only  a  collection  of  different 
documents  written  by  persons  present  at  the  events  narrated,  and  that 
the  compiler  only  wrote  such  portions  as  were  necessary  to  connect  the 
different  documents,  and  to  form  one  continuous  narrative. 

But  though  there  may  be  tmcertainty  as  to  the  writer,  there  is 
none  as  to  the  truth  of  the  matters  they  record,  of  which  the  internal 
evidence  is  sufficient  proof,  independent  of  which  other  parts  of  the 
sacred  writings  bear  testimony  to  their  integrity,  as  Matt.  xii.  42 ; 
Bomans,  xL  4,  &c.,  and  our  Loi^,  in  Luke  iv.  26,  quotes  the  example 
of  Elijakh  and  Elisha  that  prophets  have  no  honour  in  their  own 
country.  The  Jews  have  uniformly  accepted  these  writings  as  divinely 
inspired,  and  Christians  as  uniformly  placed  them  among  the 
canonical  books. 

KINIC  or  QUINIC  ACID  (C„H„0a„2H0)  is  obtained  from  cin- 
chona bark,  in  the  manufacture  of  sulphate  of  quinine.  It  occurs  in 
the  bark  united  with  the  quinine,  and  when  lime  is  added  to  a  solution 
of  bark,  a  kinate  of  lime  is  formed.  The  kinic  acid  is  procured  from 
this  compound  by  the  action  of  oxalic  acid.  It  forms  salts  with  the 
metals,  lughly  interesting  to  the  chemist. 

Kinic  acid  has  a  very  sour,  but  when  pure  not  a  bitter  taste ;  it 
reddens  litmus  paper  strongly ;  is  unalterable  in  the  air,  dissolves 
in  24  times  its  weight  of  water  at  48**,  and  is  also  soluble  in  alcohoL 
When  heated  in  a  retort  it  readily  fuses,  boils  up,  deoomposee,  blackens. 


and  yields  an  empyreumatic  oil,  with  pungent  vapours  of  pyrokinic 
acid,  one  portion  of  which  condenses  into,  a  liquid,  and  another  crystal- 
lises. Sulphuric  acid  renders  kinic  acid  first  green,  and  then  carbonises 
it ;  by  the  addition  of  a  small  portion  of  nitric  acid  it  is  converted 
into  an  acid  resembling  the  pyrokinic  acid,  which  may  be  sublimed ; 
but  a  large  quantity  of  nitric  acid  changes  it  into  oxalic  acid. 

The  natural  kinates,  except  that  of  lime  already  mentioned,  are  only 
obtained  by  complicated  processes  from  the  bu-k ;  but  by  artificial 
means  they  are  readily  procured,  either  by  saturating  the  acid  with 
the  bases,  or  by  the  double  decomposition  of  kinate  of  baryta  and  the 
sulphates  of  such  bases  as  form  soluble  sulphates.  We  shall  describe 
only  a  few  kinates,  and  chiefly  those  which  exist  in  the  cinchona,  and 
first  we  shall  notice  the  most  important  of  them,  the 

Kinate  of  Quinine. — The  natural  salt  crystallises  with  difficulty,  on 
account  of  the  admixture  of  yellow  colouring  and  other  matters,  and 
these  have  prevented  the  determination  of  its  crystalline  form.  This 
salt  is  very  bitter,  readily  soluble  in  water,  and  but  slightly  so  in  alcohol 
of  sp.  gr.  0'837.  It  is  decomposable  by  heat,  without  residue.  By 
evaporation  the  solution  is  reduced  to  a  viscid  paste,  which,  when 
moistened  and  exposed  to  the  air,  exhibits  rudiments  of  crystallisation. 
It  Is,  like  other  s^dts  of  quinine,  decomposed  by  the  alkalies  ammonia, 
potash,  and  soda,  which  precipitate  the  quinine.  Kinate  of  quinine 
may  be  formed  artificially  by  dissolving  quinine  recently  precipitated 
from  the  sulphate  in  a  solution  of  kinic  acid,  with  a  gentle  heat.  By 
exposure  to  the  air  the  liqiiid  becomes  a  mammellated  mass,  containing 
small  brilliant  rhombic  crystals  of  kinate  of  quinine. 

Kinate  of  Cinchonine. — The  natural  compound  very  much  resembles 
that  of  quinine ;  the  artificial  salt  yields  crystals  by  exposure  to  the 
air,  which  are  like,  but  are  more  distinct  than,  those  of  the  kinate  of 
quinine  obtained  in  the  same  way.  This  salt  is  bitter,  very  soluble  in 
water,  and  slightly  so  in  alcohol  of  sp.  gr.  0  837. 

Kinate  of  Lime  (CjgH^CaO^ -j- 20  aq.) — This  salt  ciystallises  in 
rhomboids  and  hexagonal  plates ;  it  has  but  little  taste ;  it  is  soluble  in 
six  times  its  weight  of  water  at  60**,  and  much  more  so  in  boiling 
water.  It  is  insoluble  in  alcohol.  It  is  decomposed  by  oxaUc  acid 
and  sulphuric  acid,  and  also  by  the  alkaline  carbonates.  According  to 
Berzelius,  a  small  quantity  of  kinate  of  lime  may  be  obtained  from  the 
alburnum  of  the  fir-tree. 

The  properties  of  the  artificial  kinates  are  thus,  with  slight  altera- 
tions,  given  by  Berzelius.  Kinate  of  potatk,  bitter  and  deliquescent. 
Kinate  of  soda  crystallises  in  hexahedral  prisms ;  it  appears  to  contain 
no  water  of  crystallisation,  and  does  not  alter  by  exposure  to  the  air. 
Kinate  of  ammonia,  deliquescent.  By  evaporation  a  portion  of  its  acid 
is  set  free.  Kinate  of  baryta  crystallises  in  dodecahedrons  with  trian- 
gular faces ;  becomes  opaque  by  exposure  to  the  air ;  is  very  soluble 
in  water,  but  slightly  so  in  alcohol  of  0*830.  Kinate  of  magnctiaf  very 
soluble,  and  forms  crystalline  excrescences  similar  to  cauliflowers. 
Kinate  of  manganese  crystalliseR  in  rose-coloured  lamellar  crystals. 
Kinate  of  zinc  crystallises  in  laminae,  or  in  cauliflower-like  aggregations. 
Kinate  of  nickd,  a  green  gummy  mass,'  very  soluble  in  water.  Perkinate 
of  iron,  a  reddish-yellow  gummy  mass,  soluble  in  water.  Kinate  of 
lead  crystallisee  in  slender  needles,  which  do  not  alter  by  exposure  to 
the  air,  and  are  soluble  in  alcohol.  Subkinate  of  lead,  a  white  powder 
insoluble  in  water.  Kinate  of  copper  crystallises  in  green  needles,  or 
rhombic  lamina) ;  the  surface  becomes  white  by  exposure  to  the  air. 
Perkinate  of  mercury,  a  colourless  salt  which  does  not  crystallise. 
Kinate  of  silver  forms  mammellated  crystals,  which  readily  blacken  in 
the  light 

When  kinic  acid  or  kinate  of  lime  is  distilled  with  sulphuric  acid 
and  peroxide  of  manganese,  a  new  compound  called  kinane,  or  kiMil,  is 
obtained.  It  occurs  in  crystals  of  a  fine  golden-yellow  colour,  which 
are  soluble  in  water,  having  a  pungent  smell  when  in  the  state  of 
vapour.  When  kinone  is  acted  on  by  reducing  agents,  it  takes  up 
2  and  4  equivalents  of  hydrogen,  forming  green  and  tchite  hydrokinone. 
The  first  forms  green  crystals  of  exceeding  beauty;  the  latter  are 
white.  Wohler  has  obtained  several  compounds  of  kinone,  of  which 
the  following  tabular  statement  gives  the  names  as  far  as  they  are  yet 
known : — 


Kinone       •        . 
Green  hydrokiuono 
White  hydrokinone 
Chlorohydrokinone 
Chiorokinonc       . 
Kinonic  acid  .        . 


,  CnHjClO^ 
CiaH^Og 


Trichlorokinone CisHCljO^ 

Perchlorokinone,  or  ohloranil .        .    •  C,  aCl^O^ 

KINO,  an  astringent  substance,  the  concrete  juice  of  one  or  more 
plants.  Most  skilful  pharmacologists  are  agreed  in  referring  the  East 
India  kino,  called  also  Amboyna  kino,  to  the  Pterocarpus  marsupium 
(Roxb.  •  Coromand.  Plants,'  ii,  t.  116;  'Fl.  Indica,'  iii.,  p.  234),  of 
which  Pterocarpus  Inlobtts  is  perhaps  a  mere  variety,  though  a  smaller 
tree.  The  first  is  a  native  of  the  Circar  Mountains,  and  forests  of  the 
Malabar  coast.  No  kino  is  imported  at  the  present  day  from  Africa, 
though  the  juice  of  Pterocarpus  crenaeeus  is  collected  by  the  Sene- 
gambians  for  their  own  use  in  medicine  and  the  arts.  It  is  quite  a  mis- 
nomer to  term  the  inspissated  juice  of  the  Nauclea  (Unearia)  gambier, 
or  ganU)ear,  African  kino,  as  thu  shrub  grows  in  the  Indian  Ajrchipelago. 
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In  Australia  a  Boit  of  kino  ia  procured  from  the  Suetdi/ptut  ream/era 
(White),  which  finds  its  way  to  the  East  Indies^  where  it  is  used  as  a 
cotton-dye,  as  indeed  the  other  kinds  are  also,  giving  to  cotton  the 
yellowish-brown  colour  known  as  nankeen ;  the  colour  varies  with  the 
different  sorts  of  kino  used. 

In  the  West  Indie»  the  juice  of  the  Coecoloha  uvifera  is  called 
American  kino^  or  American  extract  of  rhatany,  or  false  rhatany 
extract.  These  different  extracts  differ  in  their  chemical  habitudes 
with  re-agents,  but  they  all  agree  in  possessing  a  stong  astringent 
power.  Kino  most  commonly  occurs  in  grains  of  a  shining  aspect  and 
rich  ruby-red  colour ;  they  are  easily  reduced  to  powder.  It  is  nearly 
entirely  soluble  in  water  and  in  alcohol.  Vauquelin  analysed  that 
sort  which  is  termed  African,  and  found  it  to  consist  of  75  per 
cent,  of  tannin,  2i  of  red  mucilage,  and  1  of  woody  fibre.  [Takxio 
Acid.] 

Some  of  the  kino  of  commerce  is  no  doubt  produced  by  Buiea 
frondosa,  which  is  common  as  a  tree  or  shrub  in  every  part  of  India. 
On  comparing  together  specimens  of  the  antringent  giim  of  this  plant, 
contained  in  Dr.  Royle*3  collection,  with  some  brought  from  itorth- 
westem  India  by  Mr.  Beckett,  and  both  these  with  some  sent  from 
Bombay  as  the  kino  of  the  /iuiea  frondosa,  they  were  all  three  found 
to  be  identically  the  same  kind  of  gum ;  but  Mr.  Beckett's,  from  being 
the  freshest  specimen,  was  the  most  highly  coloured.  These  were  aU 
moreover  found  to  correspond,  especially  the  specimens  from  Bombay, 
with  some  astringent  gum  found  by  Mr.  Pereira  in  one  of  the  old 
druggists'  shops  of  London,  under  the  name  of  Gummi  rubrum 
cutringens,  which  was  the  name  by  which  kino  was  known.  It  was 
introduced  into  practice  by  Dr.  Fotbergill  as  Gummi  astringena  Gam- 
biense.  It  is  remarkable  that  the  Sanskrit  name  of  Butea  fiondosa  is 
JaiMuka*  From  its  gum  being  labelled  by  a  druggist  as  Gummi  rubrum 
astringens,  it  is  evident  it  must  have  been  among  the  earliest  sub- 
stitutes for  the  African  kind,  of  which  so  little  has  ever  been  imported 
into  this  country.  Analysed  by  Mr.  E.  Solly,  jim.,  the  Butea  kino  was 
found  to  contain  between  60  and  70  per  cent,  of  tannin  with  gum.  It 
is  curious  that  Dr.  Roxburgh  remarks  of  the  gum  of  the  Butea  frondosa, 
that  it  is  BO  like  that  of  his  Pterocarpusmarsupium  that  one  description 
might  suffice  for  both,  with  respect  as  well  in  appearance  as  to  the 
action  of  chemical  re-agents. 

KINONE.    [Kroio  Acn).] 

KINONIC  ACro.    [KiNio  Acid.] 

KINONIC  QRuUP  (Qutnontc  Group),  one  of  the  groups  of  organic 
bodies  belonging  to  the  Benzoic  series  of  Gerhard's  system  of  classifi- 
cation. Several  of  the  bodies  belonging  to  this  group  are  produced  by 
the  meteonorphosis  of  phenylic  alcohol,  and  of  salicylic,  and  indigotic 
compounds.  They  are  however  usually  prepared  from  the  kinic  acid 
contained  in  cinchona  bark.  The  following  are  the  principal  bodies 
belonging  to  this  group : — 

Kinic  acid C„n„0„ 

Kinone      .        , C^sH^O^ 

Hydrokinone Cj^H^O^ 

Kinonlcaeid       •••••.  Ci,H40g 
Kinoaamide    •••••.  Ci,H,NaO^ 
Kinonamlo  acid  •••...  CisHgNUs 

KINOTAKNIC  ACID.    [Tannic  Acids.] 

KINOVATIC  ACID  (0„H,oO,o)  Kinovic  Add,  A  peculiar  acid 
foimd  in  cinchona  bark,  and  also  produced  by  the  action  of  acids  and 
alkalies  upon  ciiincio  acid.    [Caincic  Acid.] 

KINOVIC  ACID.    [KiNOVATic  Acid.] 

KIRK  SESSIONS.    [Sessions,  Kibk.] 

KIRSCHWASSER.  A  kind  of  spirit  prepared  in  the  Vorarlberg 
from  cherries. 

KITCHEN-GARDEN.  Everyone  knows  what  is  generally  under- 
stood by  this  name,  a  kitchen^garden  forming  a  sorb  of  inseparable 
adjunct  to  every  country-house,  to\  the  mansion  of  the  rich  as  well  as 
to  the  humble  cottage.  In  lajring  out  the  grounds  of  a  country 
residence  provision  should  be  made  for  the  site  of  the  kitchen-garden. 
Though  it  should  not  obtrude  on  the  omamentsd  ground  immediately 
adjoining  the  house,  the  design  of  the  whole  should  be  so  formed  as  to 
leave  the  kitchen-garden  in  the  most  favoiu-able  situation  with  regard 
to  aspect,  soil,  and  water.  The  aspect  should  be  open  to  the  south,  but 
sheltered  on  other  sides,  more  especially  from  northerly  and  easterly 
winds,  by  rising  ground  or  lofty  trees  at  some  distance.  The  surface 
should  be  nearly  level,  or  in  some  oases,  according  to  the  pervious 
nature  of  the  subsoil,  it  may  be  quite  so ;  but,  generally  speaking,  a 
gentle  slope  from  north  to  south  is  best.  The  soil  should  consist  of  a 
rich  loam,  neither  too  light  nor  so  adhesive  as  to  be  liable  to  bind 
strongly  in  diy  weather.  The  depth  of  soil  ought  not  to  be  less  than 
two  feet,  and  more  is  absolutely  necessary  for  some  kinds  of  vegetables. 
If  the  subsoil  be  very  impervious  it  should  be  sub-trenched;  and  in 
doing  this  the  undisturbed  bottom  of  the  whole  area  should  form  a 
regularly  inclined  plane  towards  a  proper  drain ;  or  if  more  convenient 
the  bottom  may  form  several  planes  so  inclined  as  to  allow  the  water  a 
descent  to  a  dram  running  through  the  lowest  points.  In  the  forma- 
tion of  gardens  this  is  frequently  not  sufficiently  attended  to ;  while 
care  is  taken  that  the  sur&ce  of  the  soil  should  be  fair  to  the  eye,  a 
Qomparatively  unimportant  circumstance.    If  the  bottom  be  made  as 


above  directed,  the  most  important  and  difficult  part  of  the  groundwork 
is  accomplished. 

Water  is  ^ery  frequently  obtained  by  means  of  pumps  placed  in 
convenient  situations  throughout  the  garden ;  but  this  is  not  the  beat 
mode  of  supply,  nor  should  it  be  resorted  to  except  where  there  is  no 
alternative.  Much  injury  is  done  to  vegetation  by  watering  with  cold 
spring  water,  or  indeed  with  any  water  that  is  much  colder  than  the 
soil  and  atmosphere  in  which  the  plants  are  placed.  Plants,  when  not 
watered  at  all  in  dry  weather,  if  they  are  only  kept  alive,  succeed 
better  when  rain  does  come  than  others  that  are  watered,  or  rather 
chilled  with  water  at  a  comparatively  low  temperature.  The  injiuious 
effects  of  chilling  plants  by  the  application  of  very  cold  water  is  often 
visible  in  plants  of  the  cabbage  kmd.  After  being  transplanted  from 
the^  seed-beds  a  quantity  of  cold  water  is  immediately  poured  round 
their  roots,  the  surrounding  dry  soils  absorbs  a  great  portion  of  this 
supply,  the  remainder  is  soon  e^dialed  by  evaporation,  and  the  process 
is  again  repeated.  Sudden  extremes  of  heat  and  cold,  moisture  and 
dryness,  derange  the  f imctions  of  the  spongioles  and  roots ;  obstni^ 
tions  supervene,  and  occasion  an  accumulation  of  matter  in  the  thicker 
parts  of  the  root,  which  is  the  principal  cause  of  what  is  called 
clubbing,  or  the  formation  of  protuberances  in  cabbage-roots,  a  disease 
which  proves  a  check  to  theu*  future  development  by  incapacitating 
their  roots  for  a  due  transmission  of  nourishment  Water  for  the 
kitchen-garden  should  therefore  be  derived  from  ponds  or  large 
reservoirs  fully  exposed  to  the  sim,  and  even  these  should  be  suppHed 
by  open  rather  than  underground  channels  ;  they  should  also  be 
shallow,  for  the  following  reason— the  deeper  the  water  the  longer  will 
a  considerable  portion  next  the  bottom  retain  the  temperature  of  its 
greatest  density,  about  40'  Fahr.  When  the  general  temperature  of 
water  is  above  this  the  warmest  is  next  the  surface ;  and  therefore  the 
flow  of  water  for  the  garden  should  be  from  the  surface  of  the  pond  or 
reservoir.  This  may  easily  be  effected  by  means  of  a  floating  or  float- 
controlled  sluice.  When  a  broad  sheet  of  water  cannot  be  obtained 
for  the  supply  of  a  garden  soma  advantage  will  be  gained  by  providing 
large  cisterns  in  which  water  raised  by  pumps  may  be  exposed  to  the 
air  for  some  time  previous  to  its  being  used. 

The  quantity  of  ground  which  a  kitchen-garden  should  contain  must 
be  regulated  according  to  the  number  of  individuals  which  it  is 
required  to  sup^l^.  An  acre  is  calculated  to  afford  a  tolerable  supply 
for  sixteen  individuals,  but  much  depends  on  the  nature  of  the 
vegetables  required.  Potatoes,  turnips,  peas,  and  carrots  are  frequently 
obtained  of  better  quality  and  at  less  expense  from  a  field  than  from  a 
garden.  With  respect  to  potatoes  in  particular,  only  early  varieties 
are  now  generally  cultivated  in  gardens.  If  the  mansion  be  only  fully 
occupied  for  a  part  of  the  season,  the  quantity  of  ground  will  require 
to  be  nearly  as  much  as  if  the  supply  were  required  throughout  the 
year.  Thus  for  example,  a  considerable  breadth  may  be  foond 
necessary  for  peas  in  spring,  and  the  same  may  be  occupied  witli 
broccoli  in  autumn ;  so  that  the  ground  which  would  be  sufficient  for 
a  few  months*  demand  may  be  xnade  equally  so  for  the  whole  Mason 
by  a  proper  succession  of  crops.  For  similar  reasons  it  will  be  found 
that  where  a  steady  supply  is  required,  proportionably  less  ground  wiU 
be  requisite  than  when  the  demand  alternately  exc^ds  and  falls  short 
of  the  mean. 

A  moderate  establishment  will  require  two  acres  of  kitchen-garden, 
and  a  large  one  five  or  six;  and  in  either  case  it  may  be  found 
necessary  to  have  recourse  to  field  culture  for  those  productions  to 
which  that  mode  of  rearing  is  more  especially  adapted. 

The  form  of  a  kitchen-garden  should  be  composed  of  straight  lines. 
If  rectangular,  it  will  prove  a  saving  of  labour;  for  it  is  practically 
known  that  more  time  is  required  to  trench  a  piece  of  ground  of  a 
triangular  form,  than  if  the  same  extent  were  in  the  shape  of  a  square 
or  parallelogram ;  and  besides,  labourers  who  may  not  happen  to  be 
accustomed  to  the  method  of  working  such  figures  as  have  inclined 
sides  are  liable  to  make  the  surface  irregular.  A  range  of  forcing- 
houses  is  generally  placed  on  the  north  side ;  an^  as  the  wall  on  that 
side  is  the  most  v^uable  for  fruit-trees  on  account  of  its  direct  south 
aspect,  it  becomes  desirable  that  it  should  be  Extended  as  much  as 
possible  on  each  or  both  ends  of  the  range.  The  form  of  the  kitchen- 
garden  is  consequently  determined  to  be  that  of  a  parallelogram  with 
the  two  long  sides  running  due  east  and  west.  The  melon-ground, 
containing  also  pits  for  culinary  forcing,  should  form  an  adjoining 
compartment  well  sheltered  and  excluded  from  the  view  on  account  of 
the  quantities  of  litter  and  other  fermenting  substances  which  it  must 
necessarily  contain. 

It  is  found  that  grapes  ripen  better  against  a  very  high  wall  thaa 
they  do  when  trained  on  a  low  one.  The  conclusion  to  be  drawn  from 
this  fact  must  be,  that  a  greater  accumulation  of  heat  will  take  place 
in  front  of  a  wall  12  feet  high  than  where  the  height  is  less,  and  con^ 
sequently  the  trees,  whilst  they  have  space  for  a  greater  extensioni 
enjoy  an  increased  degree  of  warmth.  Therefore  it  v^  be  desirable 
that  the  walls  of  a  kitchen-garden  should  not  be  less  than  the  height 
above  mentioned,  with  the  exception  of  the  one  on  the  south,  which 
may  be  only  10  feet,  because  it  will  occasion  less  shade ;  and  if  the 
wall  on  the  opposite  or  north  side  be  made  14  feet  high  instead  of  12 
feet,  greater  utility  and  a  better  effect  will  result.  Once  erected,  walla 
are  too  valuable  to  be  left  imoccupied,  and  a  border  should  accordingly 
be  formed  oatside,  as  weU  as  inside,  for  the  reception  of  frait-lTeee  to 
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be  trained  against  them.  This  requires  the  enclosure  of  a  slip,  con- 
taining the  wall-border,  a  walk,  and  a  border  between  the  latter  and 
the  outaide  fenoa.  If  this  outside  or  ring-fence  were  formed  of 
materials  on  which  voung  trees  could  be  trained,  so  as  to  fill  any 
accidental  yaoanc^  that  may  occiur  on  the  principal  walls,  great 
advantages  would  accrue,  for  then  the  walls  would  always  appear 
filled  with  trees  ma  bearing  state,  ^uch. nursery  trees  should  be 
carefully  moved  every  second  year,  so  that  they  may  always  be  in  a 
proper  condition  for  their  final  destination. 

The  interior  departments  of  the  kitchen-garden  are  usually  bounded 
by  f iniit-trees  planted  within  two  or  three  feet  of  the  walks.  Not  only 
are  bushes,  such  as  gooseberries,  currants,  and  raspberries,  used  for 
this  purpose,  but  fruit-trees  of  various  kinds.  The  latter  are  trained 
either  as  dwarfs  by  grafting  apples  on  paradise  stocks,  and  pears  on 
quinces,  and  causing  their  branches  to  proceed  from  near  the  ground ; 
or  as  espaliers.  The  latter  were  formerly  more  in  use  for  training 
fruit-trees  in  kitchen-gardens  than  they  are  at  the  present  time.  Some 
object  to  their  appearance,  others  to  their  expense  compared  with 
their  utility.  Their  appearance  is  certainly  not  tmsightly  if  they  are 
not  made  too  high;  and  although  the  old  varieties  of  fruit-trees  trained 
upon  this  plan  were  unprofitable,  yet  many  of  the  new  kinds  will 
produce  al)undantly.  They  occupy  very  little  space,  and  their  shade, 
if  not  made  higher  than  six  feet,  can  be  scarcely  injurious,  especially 
as  it  can  be  made  to  fall  chiefly  on  the  walk. 

Very  few  of  the  subjects  of  kitchen-garden  cultivation  are  indige- 
nous;   they  are    chiefly  varieties    of  luxuriant   habits,  which   are 
artificially  maintained  and  augmented  by  the  art  of  the  cultivator. 
The  principal  means  employed  for  rendering  the  soil  of  the  kitchen- 
g:\rden  subservient  to  this  purpose  are, — ^the  application  of  abundance 
of  manure;  trenching,  digging,.and  otherwise  stirring  the  soil;  and  a 
duo  rotation  of  crops.    Manure  supplied  in  abundance  will  generally 
produce  luxuriance  in  vegetables,  although  sometimes  a  disagreeable 
rankness  1b  communicated  to  the  flavour.    This  is  in  a  great  measure 
corrected  by  trenching,  w^hich  becomes  occasionally  highly  necessary ; 
and  although  expensive,  it  will  always  repay  the  cost,  if  judiciously 
performed,    particularly  if   the    soil  be  of   a  consolidating  nature. 
Trenching  exposes  fresh  soil,  and  gives  rest  to  that  which  has  been 
paitially  exhausted  on  the  surface ;  it  renders  the  soil  pervious  to  water 
tod  air,  and  Ukewise  for  the  roots  of  the  plants ;  in  wet  weather  the 
latter  are  £ree  from  stagnant  moisture ;  and  in  drought  tiiey  seldom 
sufTer,  because  they  have  been  able  to  penetrate  the  soil  so  far  as  to  be 
beyond  the  reach  of  dryness.    Moreover,  if  a  thermometer  is  plunged 
in  well  loosened  soil,  after  a  few  days  of  hot  sun  in  March,  it  will  bo 
found  to  indicate  a  temperature  many  degrees  above  that  in  more 
compact  earth,  or  where  the  soil  has  not  been  stirred  for  several  years. 
The  advantage  of  this  communication  of  jbeat  is  obvious,  especially 
when  it  is  borne  in  mind  that  a  number  of  kitchen-garden  plants  are 
natives  of  countries  possessing  a  warmer  soil  and  climate  than  those  of 
Britain. 

It  is  always  advantageous  to  attend  to  a  proper  rotation  of  crops, 
especially  wnere  maniu'e  is  not  abundantly  applied,  nor  trenchmg 
performed.  One  kind  of  plant  riiould  not  immediately  follow  another 
of  the  same  nature,  or  one  closely  allied.  The  selection  of  the  plants 
or  vegetables  grown  must  depend  wholly  on  the  tastes  and  requisitions 
of  the  owners,  but  we  may  add  that  many  of  the  commoner  vegetables 
are  most  profitably  raised  by  field  cultivation. 

(liindley.  Theory  and  Practice   of  fforticuUures   1855;    Loudon, 
Encyclopadia  of  Gardening,  1850.) 
KLAPROTHIUM.    [Cadmium.] 

KNIGHT,  KNiaHTHOOD.  During  the  prevalence  of  the  feudal 
system,  when  the  military  strength  of  the  naUon  was  measured  by  the 
number  and  efficiency  of  the  knights  whom  the  Bovei*eign  was  able  to 
summon  to  the  field,  a  regular  supply  of  persons  qualified  to  perform 
iu  an  effectual  manner  Uie  services  annexed  to  their  tenures  was  a 
matter  in  which  the  public  as  well  as  the  crown  were  deeply 
interested;  and  the  common  law  adopted  that  part  of  the  feudal 
system  which  enabled  the  king,  by  process  of  distress  [Distbess],  to 
compel  those  who  held  knight's  fees  [Kxioht's  FsksJ  to  take  upon 
themselves  the  order  of  Imighthood,  or,  in  other  words,  to  prove,  by 
their  reception  into  that  order,  that  they  had  received  the  training  and 
possessed  the  arms  and  accoutrements,  and  were,  as  to  other  requisites, 
qualified  to  take  the  field  as  knights.  The  statute,  or  rather  the  grant 
of  1  Edwud  II.,  enrolled  in  parliament,  called  **  Statutum  de  Militibus/' 
appears  to  have  been  made,  partly  as  an  indulgence  upon  the  com- 
mencement of  a  new  reign,  and  partly  for  the  purpose  of  removing 
some  doubts  which  existed  as  to  the  persons  liable  to  be  called  upon 
to  receive  knighthood.  The  kiiig  thereby,  in  the  first  place,  granted 
a  respite  until  the  following  Christmas  to  all  those  who  ought  to  have 
become,  but  were  not,  knifhta,  and  were  then  distrained  ad  arma 
militaria  iUMcipiendct.  Fxirther,  it  directed  that  if  anv  complained  in 
Chancery  tiiat  he  was  distrained  and  had  not  land  to  tne  value  of  402. 
in  fee,  or  for  term  of  his  life,  and  was  ready  to  verify  that  by  the 
country  (that  is,  by  the  decision  of  a  jury),  then  some  discreet  and 
lawful  knights  of  the  county  should  be  ^tten  to,  in  order  to  make 
inquisition  of  the  matter;  and  if  they  found  it  to  be  so,  he  was  to  have 
redress,  and  the  distress  was  to  cease.  Again,  where  a  person  was 
impleaded  for  the  whole  of  his  land,  or  for  so  much  of  it  that  the 
2«mainder  was  not  of  the  value  of  iOL,  and  he  oould  verify  the  fact| 


then  also  the  distresss  was  to  cease  till  that  plea  was  determined. 
Again,  where  a  person  was  boimd  in  certain  debts  atterminated  in  the 
exchequer  at  a  certain  sum  to  be  received  thereof  annually  (that  is, 
respited,  subject  to  payment  by  instalments),  and  the  remainder  of  his 
land  was  not  worth  iQl.  per  annum,  the  distress  was  to  cease  till  the 
debt  was  paid.  No  one  was  to  be  distrained  ad  arma  miUtaria  «u«a- 
pienda  till  the  age  of  twenty-one,  or  on  account  of  land  which  he  held 
in  manors  of  the  ancient  demesne  of  the  crown  as  a  sokeman,  inasmuch 
as  those  lands  were  liable  to  pay  a  tallage  when  the  king's  lands  were 
tallaged.  With  re8^)ect  to  those  who  held  land  in  socage  of  other 
manors,  and  who  performed  no  servitium  forinueum,  or  service  duo 
u\x>ii  the  teniu-e,  though  not  expressed  in  the  grant,  the  rolls  of 
chancery  in  the  times  of  the  king's  predecessors  were  to  be  searched, 
and  it  was  to  be  ordered  accordiog  to  the  former  custom ;  the  same  of 
clerks  in  holy  orders  holding  any  lay  fee,  who  would,  if  laymen,  have 
been  liable  to  become  knights.  "No  one  was  to  be  distrained  in  respect 
of  property  of  buigage  tenure.  Persons  under  obligations  to  become 
knights,  who  had  held  their  land  only  a  short  time,  were  extremely 
old,  or  had  an  infirmity  in  their  limbs,  or  had  some  incurable  disease, 
or  the  impediment  of  children,  or  law-suits,  or  other  necessary  excuses, 
were  to  appear  and  make  fine  before  two  commissioners  named  in  the 
act,  who  were  to  take  discretionary  fines  from  such  disabled  persons  by 
way  of  composition.  Under  this  regulation,  those  who  were  distrained 
upon  as  holding  land  of  the  value  of  iOl.  per  annum  either  received 
knighthood  or  made  fine  to  the  king.  The  alteration  in  the  nominal 
value  of  money  occasioned  by  the  increased  quantity  of  the  precious 
met<\ls,  and  still  more  by  successive  fraudulent  degradations  of  the 
standard,  gradually  widened  the  circle  within  which  estates  were  sub- 
jected  to  this  burden ;  and  in  the  16th  and  17th  centuries  lands  which 
in  the  reign  of  Edward  II.  were  not  perhaps  worth  41,  per  annum,  had 
risen  in  nominal  value  to  401.,  and  were  often  held  by  persons  belong- 
ing to  a  totally  different  class  from  those  who  were  designated  by 
1  Edward  IL,  stat.  1,  as  persons  having  40  libratas  terra:. 

That  power  of  compelUng  those  who  refused  to  take  upon  themselves 
the  order  of  knighthood,  or  rather  of  distraining  them  till  they  received 
knighthood,  or  compounded  with  the  king  by  way  of  fine,  which 
originally  was  a  means  of  enforcing  the  performance  of  a  duty  to  the 
crown  and  to  the  public,  by  persons  holding  a  certain  position  and 
having  a  certain  stake  in  the  country,  was  perverted  into  a  process  for 
extorting  money  from  those  who  would  have  been  exempt  at  coumion 
law,  which  regulated  the  amount  of  a  knight's  fee  by  the  sufficiency  of 
the  land  to  support  a  knight,  and  not  by  its  fluctuating  nominal  value 
in  a  debased  currency.  This  oppressive,  if  not  dishonest  proceeding, 
which  was  occasionally  resorted  to  in  the  reigns  of  Edward  VI.  and 
Elizabeth,  was  reduced  into  a  system  by  the  rash  advisers  of  Charles  I., 
and  was  adopted  by  that  mif ortunate  prince  as  one  of  the  modes  by 
which  money  might  be  raised  without  resorting  to  a  THurllament  for 
assistance.  The  imdisguised  manner  in  which  this  ancient  prerogative 
was  thus  abused,  led  to  its  total  abolition.  By  16  and  17  Car.  I.,  c.  20, 
it  is  enacted,  that  none  shall  be  compelled,  by  writ  or  otherwise,  to 
take  upon  him  the  order  of  knighthood,  and  that  all  proceedings  con- 
cerning the  same  shall  be  void. 

Persons  have  been  required  to  take  upon  themselves  the  order  of 
knighthood  as  a  qualification  for  the  performance  of  honourable  services 
at  coronations,  in  respect  of  the  lands  which  they  held  by  grand 
serjeanty. 

Knighthood  in  England  is  now  conferred  by  the  king  (or  queen  when 
the  throne  is  filled  by  a  female)  by  simple  verbal  declaration  attended 
with  a  slight  form,  without  any  patent  or  other  written  instrument. 
Sometimes,  but  rarely,  knighthood  is  conferred  on  persons  who  do  not 
come  into  the  presence  of  royalty.  This  is  occasionally  done  to  governors 
of  colonies,  and  other  persons  in  prominent  stations  abroad.  The  lord- 
lieutenant  of  Ireland  has  a  delegated  authority  of  conferring  this  honour, 
which  is  very  sparingly  exercised. 

Knighthood  gives  to  the  party  precedence  over  esquires  and  other 
untitled  gentlemen.  "  Sir  "  is  prefixed  to  the  baptismal  name  of  knights 
and  baronets,  and  their  wives  have  the  legal  designation  of  *'  Dame  " 
which  is  ordinarily  converted  into  ''  Lady."  Knighthood  is,  however, 
not  hereditaxy,  but  merely  personal. 

A  rank  correspondent  to  our  rank  of  knighthood  has  been  found  in 
all  Christian  countries.  Some  regard  it  as  a  kind  of  continuation  of 
the  equestrian  order  among  the  Komans.  But  it  is  safer  to  regard  it 
as  originating  in  Christian  times;  and  the  11th  and  I2th  centuriM 
have  been  named  as  the  period  to  which  the  order  of  knighthood  aa 
now  existing  may  be  traced.  In  such  an  inquiry  there  are  two  diffi- 
culties :  first,  to  state  with  sufficient  precision  what  is  the  thing  to  be 
proved ;  and,  secondly,  to  obtain  evidence  of  the  commencement  of  an 
institution  which  probably  grew,  almost  insensibly,  out  of  a  state  of 
society  common  to  the  whole  of  civilised  Europe. 

It  was  a  militaiy  institution,  but  there  appears  to  have  been  some- 
thing of  a  religious  character  belonging  to  it,  and  the  order  of  knight 
hood,  like  the  orders  of  the  oleigy,  could  be  conferred  only  by  persona 
who  were  themselves  members  oi  the  order. 

In  early  times  some  knights  undertook  the  protection  of  pilgrims; 
others  were  vowed  to  the  defence  or  recovery  of  the  Holy  Sepulchre^ 
Some,  knights-errant,  roved  about "  seeking  adventures," — a  phrase  not 
confined  to  books  of  romance,  of  which  there  are  many  on  this  subjeot^ 
but  found  in  serious  and  authentio  documents. 
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But  besides  those  who  are  simply  knights,  there  are  knights  who  are 
members  of  particular  orders  or  classes. 

These  orders  are  found  in  most  of  the  kingdoms  of  modem  Europe, 
and  have  had  generally  for  their  founder  a  sovereign  prince.  Such  are 
the  order  of  the  Golden  Fleece,  instituted  by  Philip,  duke  of  Buigundy ; 
the  order  of  the  Holy  Ghost,  instituted  by  Henry  the  Third  of  France ; 
the  order  of  St.  Michael,  instituted  by  Louis  the  Eleventh  of  France. 
Of  the  foreign  orders,  which  are  very  numerous,  the  most  recent 
account  will  be  found  in  a  work  entitled  *  A  Concise  Account  of  the 
Several  Orders  of  Knighthood,  and  other  marks  of  honourable  dis- 
tinction,' by  Nicholas  Carlisle,  8vo,  1839.  Foreign  orders  cannot  be 
worn  by  British  subjects  without  the  special  consent  of  the  sovereign. 
Each  of  these  orden  has  its  peculiar  baage,  ribbons,  and  other  decora- 
tions of  the  person.  The  British  ordera  are  the  Garter  and  the  Bath, 
(v^hich  are  treated  of  under  the  heads  of  Garter,  Kmiohts  of  the, 
and  Bath,  Knights  of  the),  the  Thistle,  and  St.  Patrick. 

The  order  of  the  Thistle  was  instituted  in  1540,  by  James  V.  of 
Scotland ;  but  it  fell  into  decay,  till  in  the  reign  of  Queen  Anne,  1703, 
it  was  revived.  The  number  of  knights  was  limited  to  thirteen,  but 
is?  1 827  the  number  was  increased  to  sixteen,  all  of  whom  are  nobility 
of  Scotland. 

The  order  of  St.  Patrick  was  instituted  in  1783.  The  knights  were 
fifteen,  increased  in  1883  to  twenty-two,  who  are  peen  of  Ireland. 

There  are  also  knights  of  the  Guelphic  order,  and  knights  of  the  Ionian 
order  of  Saint  Michael  and  Saint  George.  Carlisle  mentions  an  African 
order  of  the  Palm  and  Alligator,  instituted  by  the  kings  of  Soudan. 

KNIGHT  OF  THE  SHIRE  is  the  designation  given  to  the  repre- 
sentatives in  parliament  of  English  counties,  as  distinguished  from 
such  cities  and  towns  as  are  counties  of  themselves  (which  are  seldom, 
if  ever,*called  shires),  and  the  representatives  of  which,  as  well  as  the 
members  for  other  cities  and  towns,  are  denominated  citizens  or 
burgesses.  Though  the  knights  of  the  shire  always  sat  with  the  citizens 
and  burgesses  as  jointly  representing  the  third  estate  of  the  realm,  as 
well  during  the  time  that  the  three  estates,  viz.  the  spiritualty,  the 
lords  temporal,  and  the  commons,  sat  together,  as  since,  we  find  that 
grants  were  occasionally  made  by  the  knights  to  be  levied  on  the 
counties,  whilst  separate  grants  were  made  by  the  citizens  and  burgesses 
to  be  levied  upon  the  cities  and  boroughs.  ('  Rot.  ParL')  The  wages 
payable  to  knights  of  the  shire  for  their  attendance  in  parliament, 
including  a  reasonable  time  for  their  going  up  and  coming  down,  were 
four  shillings  a  day,  being  double  what  was  received  by  citizens  and 
burgesses.  At  the  close  of  every  session  the  king,  in  HwrnlHging  them 
to  their  homes,  informed  them  that  they  might  sue  out  writs  for  their 
wages,  upon  which  each  knight  separately  obtained  a  writ  out  of 
Chancery  directed  to  the  sheriff  mentioning  the  number  of  days  and 
the  sum  to  be  paid,  and  commanding  the  sheriff  to  levy  the  amount. 
Upon  this  the  sheriff,  in  a  public  county  court,  divided  the  burden 
amongst  the  different  himdreds  and  townships,  and  issued  process  to 
levy  the  amount,  which,  to  the  extent  of  the  money  levied,  he  paid 
over  to  the  knight.  The  lands  of  the  clergy,  as  well  regular  as  seclilar, 
were  exempted  from  contributing  towards  these  expenses,  because  the 
clergy  formed  a  distinct  estate,  and  were  represented  in  parliament  by 
their  prelates  and  the  procuratores  cleri,  although  the  latter  were,  as 
Lord  Coke  expresses  it,  voiceless  assistants  only.  All  lay  fees  within 
the  county  were  liable  to  contribute,  except  lands  belonging  to  the 
lords  and  their  men.  The  lords  insisted  that  this  exemption  extended 
to  every  freeholder  who  held  land  vrithin  their  baronies,  seigniories,  or 
manon,  alleging  that  they  served  in  parliament  at  their  own  expense 
for  themselves  and  their  tenants.  Ajid  such  was  imdoubtedlv  the 
practice ;  aa  by  the  Parliament  Roll  it  appeara  that  the  commons  fre- 
quently petitioned  that  the  exemption  should  be  confined  to  such 
lands  as  the  lords  kept  in  their  own  hands  and  occupied  by  their 
farmera  or  by  their  bond-tenants,  or  villeins.  These  requests  however 
were  met  either  by  a  simple  refusal  or  by  a  statement  by  the  king  that 
he  did  not  mean  to  IceoAn  fhe  liberties  of  the  lords.  If  however  a  lord 
purchased  land  which  had  previously  been  contributory  to  the  knight's 
wages,  the  liability  continued.  Freeh6ld  lands,  held  either  by  knight's 
service  or  in  common  socage,  were  liable  to  this  burden,  but  custom- 
ary tenures  in  ancient  demesuo  and  tenures  in  burgage  were  exempt. 
In  the  county  of  Kent  no  socage  land  was  contributable,  the  whole 
burden  being  thrown  upon  those  who  held  knight's  fees,  an  anomaly 
against  whidi  the  commons  preferred  many  ineffectual  petitions. 
Knights  of  the  shire,  and  also  their  choosers,  were  formerly  required 
to  be  persons  either  resident  or  having  a  household  in  the  county. 
This  regulation,  though  confirmed  by  several  statutes,  had  fallen  into 
neglect  long  before  it  was  formally  abrogated  in  both  its  branches  by 
14  Geoige  III.,  c.  58.    {'Rot  ParL') 

Ab  to  the  qualifications  of  electors,  and  the  disqualifications  from 
sitting  as  knights  of  the  shire,  see  Parliament. 

KNIGHT'S  FEE  was  land  of  sufficient  extent  and  value  to  support 
the  dignity  of  a  knight,  granted  by  the  king,  or  some  inferior  lord, 
upon  the  condition  that  the  grantee  and  his  heirs  should  either  perform 
the  service  of  a  knight  to  the  grantor  and  his  hein,  or  find  some  other 
person  to  do  such  service.  The  quantity  of  land  capable  of  supporting 
a  knight  naturally  varied  according  to  its  quality  and  situation ;  and 
even  the  amount  of  income  sufficient  to  meet  the  chai^ges  of  a  knight 
would  fluctuate  according  to  time  and  place.  It  is  not  therefore 
auzittisijig  that  we  find  a  knight's  fee  sometunes  described  as  consisting 


of  800  acres,  sometimes  of  680 ;  sometimes  estimated  at  157.  some- 
times at  20t,  and  in  later  times  at  40/.  per  annum.  If  the  owner  o£ 
a  knight's  fee  deprived  himself  of  the  possession  of  part  of  his  land  bj 
subinfeudation  he  remained  liable  to  the  feudal  burden  attached  to 
the  tenure  of  the  whole. 

KNIGHT'S  SERVICE,  TENURE  BY,  otherwise  caUed  tenure  ia 
chivalry,  or  per  service  de  chivUer,  per  servitium  militare,  was,  from 
the  times  immediately  succeeding  the  Norman  Conquest  in  the  11th 
century  to  the  period  of  the  civil  war  in  the  17th,  considered  the  first 
and  the  most  important,  as  it  was  also  the  most  general,  mode  of 
holding  land  in  England.  The  land  thus  held  was  said  to  consist  of  so 
many  knight's  fees,  feoda  militis,  that  is,  so  many  portions  of  land 
capable  of  supporting  the  dignity  of  a  knight.  [Knight's  Fee.]  He 
who  held  an  entire  knight's  fee  was  bound  bv  his  tenure,  when  caUed 
upon  so  to  do,  to  follow  his  lord  to  the  wan  (under  certain  TestrictioDs 
as  to  the  place  at  which  the  service  was  to  be  performed),  and  to 
remain  with  him  forty  days  in  every  year,  or  to  send  some  other  knigLt 
duly  qualified  to  perform  the  services.  From  the  owner  of  half  a 
knight's  fee  twenty  days'  attendance  only  could  be  required ;  and  tLe 
obligation  attaching  to  the  quarter  of  a  knight's  fee  was  satisfied  by  the 
performance  of  ten  days*  service.  On  the  other  hand,  a  person  holding 
several  knight's  fees,  whether  forming  one  or  several  estates,  wad 
bound  to  furnish  a  knight  in  respect  of  each. 

Besides  this  permanent  liability  to  military  service,  the  tenant  wu 
subject  to  other  occasional  burdens.  The  principal  of  these  are  the 
following  incidental  services: — First,  Aids,  or  payments  which  the 
vassal  holding  by  knight's  service  was  bound  to  make  for  ransoming 
his  lord's  person  if  taken  prisoner ;  for  making  the  lord's  eldest  son  % 
knight ;  and  for  marrying,  that  is,  providing  a  marriage  portion  for  tb^ 
lord's  eldest  daughter.  Secondly,  Rdieft,  being  a  payment  made  hj 
the  heir  in  the  nature  of  a  composition  for  leave  to  enter  upon  Uod 
descending  to  him  after  he  had  attained  his  full  age.  Thirdly,  Primer 
Seisin,  or  the  right  of  the  crown,  where  the  lands  were  held  of  the 
king,  to  a  year's  profit  of  land  descending  to  an  heir  who  was  of  fall 
age  at  the  tune  of  the  death  of  his  ancestor.  Fourthly,  Wardtkip,  cr 
the  right  to  the  custody  of  the  body  and  lands  of  an  heir  to  whom  tha 
land  had  descended  during  his  minority,  the  king  or  other  lord  in  such 
case  taking  the  profits  of  the  land  dunng  the  minority  to  his  own  use, 
or  selling  the  wardship  to  a  stranger  if  he  thought  proper.  Fifthly, 
Marriage,  or  a  right  in  the  lord,  where  the  land  descended  to  an  heir 
within  age,  to  tender  to  him  or  her  a  wife  or  a  husband ;  and  if  the 
heir  refused  a  match  without  disparagement,  that  is,  without  disparity 
of  rank,  crime,  or  bodily  infirmity,  the  lord  became  entitled  to  hold  the 
land  as  a  security  for  pavment  by  the  heir  of  the  amount  for  which 
the  lord  had  sold  or  which  he  might  have  obtained  for  the  marriage. 
Sixthly,  Fines  upon  Alienation.  To  these  Blackstone  adds  a  seventh. 
Escheat,  or  the  returning  of  the  land  to  the  lord  upon  the  felony  or 
forfeiture  of  the  tenant,  or  his  dying  without  heirs.  [E^chsat.  j  But 
escheat  is  not  peculiar  to  tenure  b^  knight's  service. 

This  system,  which  Blackstone  justly  characterises  as  a  complicated 
and  extensive  slavery,  fell  to  the  ground  during  the  existence  of  the 
Commonwealth ;  and  the  abolition  of  this  species  of  tenure  was  con- 
firmed upon  the  Restoration,  as  it  would  have  been  absurd  and 
dangerous  to  attempt  a  renewal  of  such  oppressive  burdens. 
Accordingly,  the  12th  Car.  II.,  c.  24,  takes  away  tenure  by  knight's 
service,  whether  the  lands  are  held  of  the  crown  or  of  a  subject, 
together  with  all  its  oppressive  fruits  and  peculiar  consequences,  and 
converts  every  such  t^ure  into  free  and  oonmion  socage.  [Socage.] 
Nothing  can  be  more  comprehensive  than  the  terms  of  this  act; 
besides  generally  abolishing  tenure  by  knight's  service,  and  its  con- 
sequences, it  descends  into  particulars,  wiUi  a  redundancy  of  words, 
which  appear  to  indicate  an  extreme  anxietv  to  extirpate  completely 
all  the  evils  which  the  legislature  had  unaer  contemplation.  The 
statute,  after  taking  away  the  court  of  wards  and  liveries,  enumerates 
wardships,  liveries,  primer  seisins  or  ousterlemains,  values  and  forfei- 
tures of  marriages,  and  fines,  seisures,  and  pardons  for  alienation,  and 
sweeps  away  the  whole.  But  rents  certain,  heriots  [ELs&iot],  suit  of 
coxurt  and  other  services  incident  to  conmion  socage,  and  fealty 
[Distress],  snd  also  fines  for  alienation  due  by  the  customs  of  par- 
ticular manors,  are  preserved.  ReUefii  for  lands,  of  which  the  tenure 
is  converted  into  common  socage,  are  saved  in  cases  where  a  quit-rent 
is  also  payable. 

KOENLITE.    A  fossil  hydrocarbon  resembling  panffln. 

KORAN.    [Mohammed,  in  Bioa.  Drv.] 

KOUMISS.  Kumiss.  A  kind  of  spirit  distiUed  by  the  Arabs  from 
mare's  milk  which  has  undergone  fermentation  in  leathern  bags.  The 
alcohol  it  contains  is  derived  from  sugar  of  milk. 

KOUSSO,  or  COSSO.  Under  these  names  are  comprehended  ths 
fiowers  and  flower-stalks  of  a  tree,  native  of  Abyssinia,  long  celebrated 
among  the  natives  for  its  anthelmintic  properties.  The  earliest  notice 
of  it  among  European  writers  was  by  I^uUiolf,  in  1681  ('  Hist.  .£thio- 
pica,'  lib.  I.,  c.  ix,  sect  31) ;  but  the  first  representation  of  it  occurs 
in  Brace's  *  Travels'  (voL  v.,  p.  78,  of  London  edition,  1790).  By  him 
it  was  proposed  to  call  the  tree  Banksia  Abyssiniea,  a  generic  name 
untenable  as  having  been  previously  appropriated  to  a  New  Holland 
genus.  Sagenia,  applied  to  it  ^y  lAniarck,  is  for  the  same  reason 
untenable.  The  universally  admitted  name  is  Brayera  anthdniintica, 
Kunth  {IX  C.  '  Prod.;  ii.,  p.  588),  [Nat.  Hist.  Bit.]  ;  also,  Richanlt 
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•  Tentamen  Flora  Abyaainic©/  pi.  48.  Dr.  Beke  says  that  the  tree 
in  the  Amharic  language  is  called  kouo,  and  in  that  of  Tigre  hhMe  ; 
and  theae  aame  names  are  respectively  applied  to  the  tape-worm,  against 
which  this  drug  ia  esteemed  a  remedy.  It  flourishes  best  on  the  table- 
land in  the  north-eastern  port  of  Abyssinia,  at  the  height  of  six  or 
seiKn  thousand  feet  above  tiie  level  of  the  sea.  It  is  a  rosaoeoiu  plant, 
though  by  Theodor  d'Abbadie  ascribed  to  the  MalvcuxcB.  The  flowers 
and  floweiHitc^  are  collected  before  the  seeds  are  quite  ripe,  whilst 
still  a  number  of  florets  remain  unchanged.  They  are  suspended  in 
the  sun  to  dry,  and  if  not  required  for  immediate  use,  are  deposited  in 
a  jar.  The  dried  portions  are  sent  first  to  Egypt,  thence  to  Constanti- 
nople, and  Europe ;  perhaps  some  come  to  Aden. 

The  chemical  analysis  yields  a  fatty  oil,  wax,  bitter  acrid  resin, 
tasteless  reein,  two  kinds  of  tannin,  ashes,  gum-sugar  (Wittstein). 
Martin  gives  also  a  crystalline  substance  teimed  kwoseine;  there  is 
also  a  little  volatile  oil.  Owing  to  the  high  price  adulteration  is  much 
practised,  chiefly  with,  pomegranate  bark.  To  avoid  this  ihe  kouso 
should  be  purchased  in  the  entire,  not  powdered,  state.  About  half 
an  ounce  is  the  dose  fur  an  adult.  This  is  to  be  izif used  in  half  a  pint 
of  tepid  water  for  a  quarter  of  an  hour,  a  little  lemon-juice  may  be 
added,  and  about  a  third  swallowed ;  then  after  an  hour  another  third, 
finally  the  remainder,  with  lemon-juice.  This  seems  to  check  the 
disposition  to  vomiting  caused  by  the  nauseous  taste  and  odour.  At 
the  end  of  four  hours,  a  dose  of  castor-oil  or  infusion  of  senna  may  be 
given.  By  the  action  of  tiiiis  last  tape-worms,  either  entire  or  in  part, 
mostly  dead,  are  brought  away.  The  chief  recommendation  of  kousso 
over  other  anthelmintics  seems  to  be  that  under  its  influence  the  head 
as  well  as  the  joints  of  the  parasite  are  brought  away.  Without  this 
be  efiected  any  amendment  can  only  be  temporary.  The  fullest  ac- 
count of  kousso,  in  English,  is  by  Dr.  Pereira,  in '  Journal  of  Pharm. 
Society,'  voL  z.  p.  15,  now  incorporated  in  Pereira's  'Mat.  Med.' 
[Anthblhintics.] 

KRAMB'RIA  TRIANDRA,  or  RHATANY,  is  a  smaU  low-lying 
undershrub,  growing  on  ^e  dry  projecting  parts  of  the  mountains  of 
Peru,  near  Huanaco,  &c  The  native  name  is  Rhatanhia.  The  root, 
which  is  the  officinal  part,  is  from  four  to  eight  inches  long,  and  from 
the  size  of  a  writing  quill  to  two  inches  thick,  with  knotty  but  not 
strong  ramifications,  and  is  very  variable  in  shape.  The  bark  is  thin, 
uneven,  and  easily  separates  ^m  the  woody  part.  The  bark  bears  a 
larger  proportion  to  the  woody  part  in  the  young  than  in  the  old  rami- 
fications, and  contains  more  astringent  matter.  The  young  ones  are  to 
be  preferred.  The  root  is  heavy,  and  devoid  of  odour ;  but  the  taste, 
especially  of  the  bark,  is  strongly  astringent  and  bitter,  yet  not  dis- 
agreeable, lodme  turoB  it  black.  According  to  the  analysis  of  Gmelin, 
it  contains  much  tannin,  with  saccharine  and  mucilaginous  matter, 
woody  fibre,  and  salts.  According  to  Peschier,  it  contains  kramerio 
acid.  This  root,  from  which,  in  Peru,  an  extract  is  formed,  is  a  mild, 
easily  assimilated,  astringent  medicine,  possessed  of  great  power  in 
passive  bloody  or  mucous  discharges;  and  also  in  weakness  of  the 
digestive  organs,  muscular  debility,  and  even  in  intermittent  and  putrid 
fevers.  The  powder  forms,  along  with  charcoal,  an  excellent  tooth- 
powder;  and  an  infusion  is  used  as  a  gargle  and  wash.  The  chief  use 
of  the  extract  imported  from  South  America,  is  said  to  be  the  adultera- 
tion of  port  wine. 

KRAMERIC  ACID.  A  peculiar  acid  of  unknown  composition,  said 
to  exist  in  the  extract  of  Rhatany  (Krameria  triandria).  It  is  a  non- 
volatile, difficultly  ciystallisable  solid. 

KREASOTE.    [Crbobota.] 

KREATINE.    Synonymous  with  creatine.    [Cbeatinb.] 

KREATININE.    [Creatininb.] 

KRESTLIC  ACID.  Synonjmoua  Yniili  hydrate  of  erttyl    [Cbestl.] 

KRISHNA.    [Vishnu.] 

KRONOS,  one  of  the  most  ancient  of  the  Greek  gods,  the  youngest 
of  the  Titans,  and  father  of  Zeus.  Kronos  was  the  son  of  Uranus  and 
Osea.  Uranus,  who  was  ruler  of  the  world,  out  of  fear  or  hatred  of 
his  children,  especially  of  the  Cyclopes,  cast  them  into  Tartarus  and 
kept  them  imprisoned  there.  In  revenge  Osea  incited  the  Titans  to 
rebel  against  their  father,  and  gave  to  Kronos  a  sickle  {ifnrri)  of 
adamant,  with  which  he  deprived  his  father  of  virility.  Uranus  being 
deposed,  Kronos  was  raised  to  his  throne,  and  the  Cyclopes  liberated ; 
but  they  were  again  cast  by  Kronos  into  Tartarus.  Kronos  now  married 
his  sister  Rhea,  and  had  by  her  Hestia,  Demeter,  Hera,  Hades,  Poseidon, 
and  Zeus ;  but  it  having  been  foretold  him  by  Uranus  that  he  should 
be  deposed  by  one  of  his  children,  he  swallowed  all  of  them  but  Zeus 
as  soon  as  they  were  bom.  On  the  birth  of  Zeus,  Rhea  gave  Kronos  a 
stone  wrapped  in  a  cloth,  which  he  swallowed,  believing  it  to  be  his 
newly  born  child.  Rhea  concealed  her  son  in  a  cave  in  Crete,  where  he 
passed  the  first  years  of  his  life.  When  Zeus  grew  up,  Kronos,  in  order 
to  secure  his  throne,  called  the  Titans  to  his  aid ;  but  Zeus,  by  the 
counsel  of  Thetis,  administered  a  potion  to  Kronos,  which  caused  him 
to  bring  up  the  children  he  had  swallowed.  Zeus,  with  his  brothers 
and  sistert,  now  attacked  the  Titans,  who,  after  a  contest  which  lasted 


ten  years,  and  which  was  known  to  the  Greeks  as  the  Titanomachia, 
were  eventually  conquered,  and  Kronos  was  dethroned. 

In  Greek  art  Kronos  is  often  represented  with  a  veil  covering  the 
back  of  his  head ;  and  almost  always  with  the  harpe,  or  sickle,  in  his 
hand.  Sometimes  he  is  figured  enthroned,  with  Rhea  offering  him  the 
stone;  sometimes  he  is  naked,  at  others  wrapped  in  voluminous 
drapery. 

Greek  and  Roman  writers  regarded  the  Greek  Kronos  and  the  Roman 
Satumus  as  the  same  deity.  By  recent  writers  their  identity  has  been 
doubted.  Their  identity  has  been  maintained  with  strong  arguments 
by  Buttmann, '  Mythologus,'ii.  28,  &c. ;  but  as  strenuously  opposed  by 
Hartung,  '  Die  Relig.  der  Rom.'  iL  123,  &o.,  who  considers  the  two 
divinities  as  quite  distinct,  and  Satumus  as  an  ancient  national  divinity 
of  the  Italians.  Certain  it  is  that  there  are  few  if  any  points  of  resem- 
blance between  their  attributes :  the  chief  coincidence  is  that  each  was 
regarded  as  the  most  ancient  deity  of  his  country.  Botii  the 'deities 
are  figured  in  ancient  works  of  art  with  a  sickle  in  their  hand ;  but  the 
sickle  of  Kronos  had  reference  to  the  harpe  given  him  by  his  mother 
Qmtk,  while  that  of  Satumus  was  typicsi  of  his  protection  of  hus- 
bandry. 

SoUumut  was  one  of  the  principal  divinitieB  of  the  ancient  Italians. 
He  was  considered  to  be  the  protector  of  agriculture*,  and  of  all  civili- 
sation arising  from  it*  His  name  probably  contains  Uie  same  element 
as  the  verb  sero  («a),  whence  he  was  considered  as  the  protecting 
divinity  of  all  that  was  sown  and  planted,  and  as  the  giver  of  plenty. 
The  Italian  legends  represented  him  as  having  come  from  abroad  to 
the  shores  of  Italy,  in  the  reign  of  Janus,  by  whom  he  was  hospitably 
received.  Notwithstanding  this,  Satumus  was  always  considered  as 
the  first  king  of  the  Aborigines,  probably  because  agriculture  and 
civilisation  in  Italy  dated  from  his  reign.  (Virg.,  'Aen.,'  viii  819; 
AureL  Vict,  'De  Orig.  Gent.  Rom.,'  c.  1,'  &c.)  He  was  said  to  have 
established  a  settlement  on  the  Capitoline  Hill,  which  from  this  cir- 
cumstance was  called  the  Satumian  Hill,  and  the  aettlement  itself 
Satumia.  He  now  began  to  teach  the  Italians  the  art  of  cultivating 
the  fields,  and  led  them  from  their  savage  state  to  the  peaceful  occu- 
pations of  civilised  life,  so  that  the  whole  land  of  Italy  was  called, 
after  him,  Satumia,  or  the  land  of  fruit.  In  agriculture  he  is  said  to 
have  taught  his  subjects  ih»  use  of  manure  (tteretu),  from  which  he 
derived  the  surnames  of  Stercutus,  Stercilinus,  and  Stercenius. 
(Macrob., '  Sat.,'  i.  7.)  His  rule  was  so  just  and  mild,  that  the  age  in 
which  he  reigned  was  afterwards  described  as  the  golden  age  of  Italy. 
His  wife,  calle^  Ope,  was  in  aftertimes  worshipped  as  the  goddess  of 
plenty.  After  the  death  of  Satumus,  or  rather  after  his  disappearance 
DTom  the  world,  he  was  raised  to  the  rank  of  a  god,  an  altar  was  erected 
to  him  on  the  spot  which  was  afterwards  ciQled  the  Forum,  and  a 
temple  near  the  foot  of  the  Capitoline.  Concerning  his  worahip  at 
Rome,  see  Saturnalia. 

KUMISS.    [Koumiss.] 

KUTEERA,  or  KATPR A,  a  kmd  of  gum,  considered  in  India  by 
the  native  practitioners  of  medicine  to  be  a  good  substitute  for 
Tragacanth.  Indeed,  they  consider  it  to  be  the  true  Tragaoanth,  which 
is  described  by  Avicenna  under  the  name  kuaeera  in  the  original 
Arabic,  whUe  the  plant  which  yields  it  is  named  Ketad,  and  its  gum 
DragaeaiUhum,  Hme  Kuteera  gum  a  good  deal  resembles  Tragacanth 
in  appearance,  but  does  not  in  other  respects  correspond  with  that 
gum.  according  to  the  experiments  which  have  been  made  on  it  in 
Europe.  It  has  been  described  by  Martins  under  the  name  Kutetra 
('  Pharmakognosie,'  p.  338),  which  Guibourt  says  is  the  same  as  his 
Gomme  de  Bateora ;  it  is  intermediate  between  tragaoanth  and  bassorin 
— ^when  pure,  it  ia  almost  entuely  bassorin.  Like  the  latter,  it  swells 
very  much  in  water,  and  has  a  faint  vinegar-like  odour.  Dr.  Rox- 
burgh states  that  Stereulia  urena  "  yields  a  gum  not  unlike  Tragacanth, 
and  has  been  aent  to  London  as  such ;  but  the  artists,  who  use  that 
gum,  did  not  find  it  answer."  He  however  mentions  that  the  water 
in  which  he  kept  the  green  branches  for  examination  became  thick, 
like  a  clear  glutinous  jelly,  while  the  bark  was  exceedingly  astringent. 
('  Fl.  Ind.,'  p.  111.)  Dr.  Royle,  on  the  contrary,  states  that  the  gum 
called  KtUeera,  and  used  as  a  substitute  for  Tragaoanth  in  north-western 
India,  is  yielded  by  Oockloepermibm  Gonypiwn,  and  he  possesses  some 
of  the  same  kind  of  gum  collected  by  Mr.  Malcolmson  in  Central  India, 
accompanied  with  specimens  of  the  tree  which  yielded  it  This  is 
identically  the  above-named  species,  which  is  so  highly  ornamental  on 
the  lower  mountains  of  India,  with  its  large  and  rich-coloured  yellow 
flowers.  Martius  considers  that  it  may  be  the  produce  of  Ac<ieia 
leweophlaa,  Willd.  or  of  a  Simaruba,  the  latter  conjecture  a  very  im- 
probable source.  This  gum  is  used  in  dyeing.  Mr.  Simmonds  says  that 
Kuteera  and  Kutira  are  two  distinct  gums ;  the  former  from  Stercu- 
lia  furene,  the  latter  from  CoehloBpermum  Qimypiwah.  (Simmonds* 
'  Dictionary  of  Trade  Products.') 

KYANOL.    [AwiLiNK.] 

KYNURENIC  ACID.  [Ctnubehio  Aoia  Improperly  inserted  aa 
Ctanubenio  Acib. 
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LIB  a  liquid  formed  at  that  part  of  tlie  palate  which  is  near  the  teeth. 
It  10  therefore  allied  at  once  to  the  adjoining  liquida  r  and  n,  and 
to  the  palatondental  consonanta.  The  yarious  foxma  which  the  letter 
has  assumed  may  be  seen  in  Alphabet.  The  interchanges  to  which 
it  is  liable  are  as  follows : — 

1.  Lis  interchangeable  with  r.  Hence  from  the  Greek  or  rather  Latin 
apottolo,  qdatola,  the  French  have  derived  apostre,  apdtre;  epiBtre^ 
ej^tre.  Again,  in  Latin,  while  from  rivo,  a  stream,  rivoli,  living  near 
the  same  stream,  and  from  aevo,  age,  (kcqwili,  of  the  same  age,  are 
derived;  jQtpopulo  and  familia  lead  to  the  adjectives  pcpulari,  fami- 
liari,  belonging  to  the  same  people,  or  the  same  family.  These  last 
words  it  will  be  observed  alr^y  possessed  an  2.  In  the  same  way  the 
well-known  town  on  the  African  coast  has  been  called  at  different 
times  Algien  and  Argel.  The  Spanish  conrnd  corresponds  to  our  cUond. 
Cacalis,  in  Sardinia,  is  now  Cagjiari  Salamanca  was  called  in  ancient 
times  Salmantica  and  Hermandica. 

2.  Z  with  n,  as  Bardno  (onis),  Barctiatiaj  RMcino,  SoumOon;  JSq- 
nonia,  Bologna  or  Boulogni,  Ndnisaa,  Lebrixa  ;  wwimv  from  s-yf^M  or 
thwiMv,  Lat  puimo  :  lim»  and  JkJlhiA  in  Latin,  fiMvrtfrros  and  jSeArwrTos 
in  Greek :  Xtrooy,  nitrvm  ;  anima  in  Lat.,  ItaL  eikna. 

8.  Z  with  a,  as  St,  Aegidiiu,  St.  Qilu;  gridiron,  meaning  griUriron; 
and  the  English  title  ctdmiral  is  derived  from  the  Spanish  aUnirante. 
But  see  D,  No.  i.    L  is  also  interchangeable  with  t,    (See  T.) 

4.  Z2  in  the  middle  of  words  with  jt.  Examples  of  this  are  abundant 
in  the  f^«nch  pronunciation  of  Hie  I  fiiauHU.  Hence  from  the  Frendi 
hiUUardi  is  derived  without  much  alteration  of  sound  the  English 
hilUardt,  It  is  somewhat  strange  that  the  English  name  VilUen  and 
the  French  ViUan,  which  are  no  doubt  of  the  same  origin,  should  be 
pronounced  so  pervenely  that  the  first  vmtes  an  i  and  omits  to  sound 
it,  and  the  second  gives  an  •  to  the  ear  and  none  to  the  sight.  This 
change  prevails  between  the  Greek  and  Latin  languages^  as  ^uAAo  and 
foUo,  a  leaf ;  oAAo  and  aUo,  other ;  'oAA.  and  tali,  leap.  Even  in  the 
Qnek  itself  fioAAoy  must  be  a  corruption,  as  analogy  would  require 
ftoKa,  iia\iov,  fuiAioro.  It  is  probable  indeed  that  the  Greeks  gave  to 
the  double  I  in  this  word  the  same  sound  as  the  French  now  do.  On 
any  other  principle  it  would  be  impossible  to  defend  the  circumflex 
accent,  whiJoh  is  only  placed  on  syllables  terminating  in  a  voweL  It 
would  perhaps  not  be  wrong  to  write  (tkvXXo  rather  than  vkvXo,  corre- 
sponding to  the  Latin  tpolio,  a  skin  or  covering.  With  these  forms 
may  be  compared  MaUorea,  pronounced  Mayorca,  the  Spanish  name 
for  Majorca,    Lastly,  the  Portuguese  write  Ih  with  the  same  sound. 

5.  L  disappearing.  Not  very  di«Himilar  is  the  Italian  interchange  of 
pi,  elf  fi,  with  pi,  cki,  fi;  9a  from  pleno,  full,  pieno  ;  piano,  flat  or  low, 
piano  ;  PlaceiUia,  Fiaoema  ;  davi,  a  key,  chiavej  daro,  bright,  ckiaro; 
damare,  to  call,  chiamare;  and  Jlor,  a  flower,  Jiore;  Jluctu,  a  wave, 
ficMo;  Florentia,  once  Fiorema,  now  Firtnzt,  the  existing  name  of 
•  Florence. 

This  loss  of  an  2  after  a  consonant  appears  in  other  languages.  The 
Otrmasi  fiidun,  to  fly,  has  for  its  chief  element  fiug,  corresponding  to 
the  Latin  ^^.  In  the  same  language  JUipem  and  fypem  both  mean  to 
whisper ;  JUuich  and  JiUid^  both  mean  a  wing;  bUnten  corresponds  to 
the  En^h  words  blink  and  wink.  The  wozd  dr^fadk,  threefold,  is 
derived  from  drei  and  Jlach.  Again  the  Greek  ^o  and  the  Latin 
tomno,  topor,  have  top  for  the  radical  syllable.  In  the  Gothic  tnTmepp- 
an,  the  same  root  haa  the  form  svep,  but  in  the  German  tdi/Urf,  and  m 
English  deep.  Lastly,  the  Latin  dani,  shut,  and  davi,  key  (words  of 
the  same  origin,  as  is  proved  by  the  varioua  fonns  of  movt,  sweet), 
appear  in  German  in  the  form  kSIilu,  and  in  English  as  thtU  and  key. 

6.  L  with  tt,  particularly  after  an  a.  A^fidena,  a  town,  or  Aii^fidena ; 
•kwtiiuKrvtni,  pity  (used  by  ecclesiastical  writers  to  sigSLify  charitaUe 
gifts),  ItaL  Ivmotina,  Fr.  aumdne,  Eng.  almt ;  Lat.  aJUari,  an -altar,  fV. 
autd  ;  Lat.  aUqwruno,  ItaL  alcwno,  Fr.  avcun  ;  Lat.  ulika,  Fr.  amne. 
The  French  also  oontimct  the  pronoun  and  artide  d  ^,  d  2ef,  to  ai» 
and  aux, 

7.  Many  words  beginning  with  an  I  onoe  had  other  consonants  before 
the  2,  as  in  Latin,  loco,  a  place,  lUi,  a  suit,  lato,  broad,  were  once  pre- 
ceded by  <f — ^thus,  tdoeo,  stUH,  tilato.  This  explains  how  kUo  in  Latin 
18  the  participle  of  tolL  It  must  onoe  have  been  tlato,  coiTespondiiig 
to  the  Greek  forms  of  the  same  root,  namely,  rAiy-rof ,  rXatfunf,  a«  well 
as  ToA-^1}.  Again  the  English  Uauorice  is  a  corruption  from  the  word 
ghjco-rhiza,  sweet- root.  To  this  head  perhaps  belongs  the  Welsh  sound 
of  words  beginning  with  U,  as  for  example  all  the  places  t^^ynning 
with  Uan,  which  is  pronounced  by  some  as  thlan,  by  others  as  fan. 
Perhaps  lana  tmAfiannd  are  kindred  words. 

8.  Z  is  very  apt  to  appear  in  a  root,  sometimes  before  a  vowel, 
sometimes  after  one,  as  in  the  Greek  words  icoAe  or  kKki,  fia\  or  /SA17,  &c. 
Where  this  slipping  occurs  after  a  sound  like  k,  the  I  is  apt  to  be  con- 
verted  into  an  r.  Thus  the  Greek  o-icaAcv,  poke,  is  in  L&tin  fcrurtari 
(compare  the  phrase  acnUari  ignem,  to  poke  the  flre).    So  KoXtrmn  and 


Kpxnrrw  are  of  the  same  origin ;  aK*Kos  and  the  Latin  crut,  axoXw^  and 
crux  ;  cekber  and  creber. 

^  LA,  in  music,  the  name  given  in  England,  Italy,  and  France,  to  the 
siith  of  the  ^llables  used  in  aolmisation  [Solmisatign],  and  by  the 
two  latter  oountr^Hi  to  the  note  called  ▲  by  the  Germans  and  F^ngli'aH 

LABORATORY,  the  room  in  which  chemical  operations  are  per- 
formed. The  requiaites  for  the  proper  arrangement  of,  and  the  neces- 
sary instruments  for,  a  laboratozy  may  be  seen  at  length  in  Professor 
Faraday's  'Chemical  ! Manipulation/  or  in  Williama'i  '^ndbook  of 
ChemioU  Manipulation.' 

LABOUR.    [Waqes.] 

LAC,  a  resinous  substance,  which  in  the  East  Indies  flows  from 
certain  trees  in  the  state  of  a  milky  fluid,  on  account  of  the  puncture 
made  by  a  small  insect,  the  Coeau  fiau,  in  their  branches,  in  order  to 
deposit  ita  ova.  The  trees  are  principally  the  Fieiu  Indic($,  Ficuf 
rtligiota,  and  Fkamnut  jt^uba»   . 

There  are  three  kinds  of  lac  known  in  commerce,  and  they  are  dis- 
tinguished by  the  names  of  sUck-lae,  ieed4ae,  and  Aell-lac  Stick-lac 
is  the  substance  in  its  natural  state ;  it  is  of  a  reddish  colour,  and 
encrusts  small  twigs;  when  broken  off  and  boiled  in  water,  it  loses  its 
red  colour,  and  is  then  termed  teed-lae;  and  when  melted  and  reduced 
to  the  state  of  thin  plates,  it  ia  called  $hdirlac,  which  has  a  yellowish- 
brown  colour.  Mr.  Hatchett  appears  to  have  been  the  first  chemist 
who  minutely  examined  these  substances,  but  Dr.  John,  who  haa  mora 
recently  examined  stick-lac,  gives  as  its  composition — 

Beslii,  tnaolnble  in  ether  •        •        •        •        •  66*66 

Latein 16*66 

Ooloariag  matter      ••••••      3*75 

ExtraetiTe  ..••••••      a*50 

Goehineal  ootonred  OQveriagf  of  insects      «       •      8*06 

Waxy  tallow 1'66 

Laccic  acid 0-62 

Tellow  extract 0*41 

Salts  of  potash,  lime,  iron,  and  earthy  matter     .      1*66 
Loss 4* 


100- 

Notwithstanding  the  seeming  accuracy  of  the  details  of  the  above- 
mentioned  analysis,  it  would  appear  that  further  experiments  are  still 
required  to  determine  the  nature  of  lac ;  for  Unvordorben  has,  sinco 
thia  analysis  was  published,  stated  the  results  of  his  examination ;  1st, 
lacdn ;  2nd,  red  colouring  matter ;  3rd,  resin  soluble  in  alcohol,  but 
not  in  ether;  4th,  resinous  looking  matter,  slightly  soluble  in  cold 
alcohol ;  6th,  crystalUsable  resin ;  6th,  unciTBtalliaable  resin,  soluble  in 
alcohol  and  ether,  but  not  in  naphtha ;  7th,  wax ;  8th  fat  of  coccus, 
not  saponifiable,  and  some  oleic  and  maigaric  acids. 

Shell-lac  is  hu^ly  employed  in  the  manufacture  of  sealing-wax ;  it 
answers  this  purpose  better  than  any  other  resinous  matter,  because  it 
melts  without  charring,  and  consequently  without  giving  much  smoke, 
and  also  because  it  is  hard  and  less  brittle  than  other  resins.  Shell- 
lac  is  also  used  in  varnishes ;  and  is  so  ^ood  an  insulator  of  electricity 
that  a  needle  made  of  it  ia  said  to  remam  some  days  excited. 

Lacdn. — The  properties  of  the  substance  to  which  thia  name  has 
been  given,  and  wluch  remained  after  the  lac  had  been  repeatedly 
digested  in  alcohol  and  water,  are,  that  it  is  haid  and  brittle,  of  a 
yellow  colour,  and  slightly  transparent  It  is  insoluble  in  water,  but 
softena  in  it  when  hot;  and  it  also  swells  and  softens,  but  without 
dissolving,  in  alcoho  either  oold  or  hot ;  nor  do  ether  or  oils  take  it 
up.  It  is  dissolved  by  concentrated  aulphurio  acid.  Concentrated 
mtrio  acid,  when  heated,  dissolves  it  slowly.  Solution  of  potash 
dissolves  it  readily. 

Lacdo  add  separates  from  solution  in  water,  by  spontaneona  evap(^ 
ration,  in  crystalline  grains.  It  attracts  moisture  from  the  air,  does 
not  precipitate  either  the  salts  of  lime  or  baryta,  but  throws  down 
those  of  mercury  and  lead ;  the  persalts  of  iron  are  precipitated  white 
by  it.  With  the  alkalies  and  with  lime  it  forms  salts  which  are 
soluble  in  alcohol  and  in  water,  and  are  deliquescent. 

The  colouring  matter  of  stick-lac  is  said  to  be  similar  to  that  of 
cochineaL  It  is  used  for  the  same  purposes,  and  yielda  a  scarlet  but 
little  inferior  to  it. 

Lac  Dye  and  Lac  Lake,  two  preparations  of  lao  which  are  manu- 
factured in  the  East  Indies,  and  used  to  a  very,  considerable  extent  in 
scarlet  dyeing :  they  appear  to  be  prepared  by  dissolvipg  stick-lac  in 
an  alkali,  as  potash  or  soda,  and  then  adding  a  solution  of  alum ;  by 
this  there  is  precipitated  a  mixture  of  the  alumina  of  the  alum  and  the 
resinoua  and  colouring  matter  of  the  stick-lac.  The  lac  dye  is  much 
the  more  valuable  of  Uie  two. 

The  principal  uses  to  which  lac  in  its  various  forms  is  applied  are  for 
the  making  of  sealing-wax,  for  varnishes,  for  japanning,  and  for 
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scarlet  dyeing.  The  trade  in  lac  has  of  late  years  become  of  some 
importance. 

LACE  MANUFACTURE.  All  the  yarietiee  of  lace  are  easily 
grouped  into  two  dasses,  according  as  they  are  made  by  hand  or  by 
machine. 

Hand  or  PiUow  Lace,  This  fabric  differs  essentially  in  form  and 
appearance  from  the  prodnots  of  an  ordinary  loom.  UntU  about  three 
centuries  ago,  kce  was  made  by  the  needle  on  a  piece  of  fine  woven 
material,  the  threads  of  which  were  drawn  aside  to  form  holes  or 
meshes,  held  in  position  by  a  few  stitches.  In  1561  Barbara  Uttmann,  of 
Annaberg,  derised  a  mode  of  twisting  threads  roimd  pins,  so  as  to 
form  a  Imotted  or  netted  fabric;  this  was  the  real  origin  of  pillow 
lace,  the  making  of  which  gradually  extended  to  various  European 
countries. 

The  implements  used  by  hand-lace-makers  are  few  in  number, 
and  inartificial  in  character.  They  consist  of  a  pillow  or  cushion,  a 
series  of  bobbins  or  small  cylindrical  pieces  of  wood  roimd  which  the 
thread  or  silk  employed  is  wound,  and  pins  which  are  stuck  into  the 
cushion  and  around  which  the  threads  are  twisted.  The  pattern  of  the 
lace  is  determined  by  the  disposition  of  the  pins ;  and  thu^  is  regulated 
by  holes  pierced  in  a  piece  of  parchment  which  is  laid  upon  the 
cushion.  It  is  not  possible  to  give  in  writing  an  intelligible  descrip- 
tion of  the  processes  of  lace-making  by  means  of  these  implements ; 
but  it  win  b«  understood  that  the  effect  is  produced  by  the  twisting 
together  of  the  threads  upon  the  bobbins,  and  their  being  woven 
among  and  around  the  pins.  The  pattern  depends  partly  upon  the 
ord«r  of  arrangement  preserved  in  these  twistings  and  weavings,  and 
partly  upon  the  introduction  of  a  thicker  thread,  called  gymp,  which  is 
used  for  the  formation  of  figures,  flowers,  and  other  ornaments. 

The  finest  pillow-lace  is  made  on  the  continent.  It  is  known  in 
most  cases  by  the  names  of  the  towns  in  which  the  &brication  is 
chiefly  carried  on.  The  most  valuable  is  Bruafds,  of  which  there 
are  two  kinds,  BruMd»-ground  and  Wwe-ground,  Brussels-groimd  has  a 
hexagon  mesh,  formed  by  plaiting  and  twisting  four  threads  of  flax  to 
a  perpendicular  thread;  whereas  Wire-ground  consists  of  silk,  the 
meshes  partly  straight  and  partly  arched,  and  the  pattern,  woxked 
separately,  being  set  on  by  a  needle.  MeehHn  laee  has  a  hexagon  mesh 
formed  of  three  flax  threads  twisted  and  plaited  to  a  perpendicular 
thread ;  the  pattern  being  worked  in  the  net.  Valenciennes  lace  has  an 
irregular  hexagon  mesh,  formed  of  two  threads  partly  twisted  and 
plaited  at  the  top  of  the  mesh ;  the  pattern  is  worked  on  the  net. 
I/ide  lace  has  a  diamond-shaped  mesh,  formed  of  two  threads  plaited  to 
a  perpendicular.  Alengon  Uond  has  a  hexagon  mesh  of  two  threads ;  it 
is  one  of  the  poorest  of  pillow-laces.  Alen^im  point  has  two  threads 
twisted  round  a  perpendicular,  with  octagon  and  square  meshes 
alternately. 

The  b^t  Brussels  lace  excels  all  others  in  delicate  fineness,  and  in 
elegance  and  variety  of  design.  It  is  made  of  flax  grown  near  Hal  and 
at  Kebecque ;  and  the  spinning  is  performed  in  darkened  rooms,  with  a 
beam  of  light  admitted  only  upon  the  work  throu^  a  small  aperture. 
The  best  specimens  are  produced  by  the  firms  of  Tardent-Poilet,  and 
Ducpetiaux,  of  Brussels.  In  former  days,  when  Mechlin  and  Brussels 
lace  often  descended  as  heir-looms  from  mothers  to  daughters,  the 
manufacture  was  confined  to  lace  from  the  finest  thread  that  could  be 
prepared  from  flax ;  and  neither  time  nor  expense  was  spared  in  that 
proparation.  There  is  now,  however,  a  great  deal  of  cotton  worked  up 
in  the  Belgian  lace  of  medium  and  inferior  quality.  In  1856-7-8, 
Belgium  exx)orted  nearly  as  much  cotton  lace  as  flax  and  silk  lace, 
about  a  value  of  100,000^  of  each,  chiefly  to  France.  This  ootton-laoe, 
however,  is  mostly  of  the  character  of  machine-made  bobbin-net ;  for 
real  pillow-lace  is  seldom  made  of  other  materials  than  flax  or  silk. 

Besides  tiie  description  above  given,  of  the  differont  numbers  of 
threads  and  forms  of  mesh,  the  kinds  of  foreign  lace  present  other  divex^ 
Bities,  which  are  being  influenced  a  good  deal  at  the  present  day  by  the 
machine-made  net  of  Nottingham.  Formerly  the  ground  for  Brussels  lace 
was  made  in  stripe  from  one  to  three  indies  wide,  which  were  after- 
wards joined  with  such  admirable  ingenuity  as  to  render  the  line  of 
junction  imperceptible.  But  the  slowness  of  the  process  rendered  the 
product  very  costly ;  trimming-lace  of  four  inches  in  width  often  brought 
ten  guineas  a  yard,  and  veils  were  from  twenty  to  a  hundred  g^uineas 
each.  Now,  however,  the  beautiful  net  made  by  machine  at  Notting- 
ham is  more  and  more  used  as  a  ground  in  Belgium ;  the  flowers  or 
designs  being  made  on  the  pillow,  and  afterwards  attached  to  the 
ground  by  the  needle.  This  appHqid  lace  is  now  largely  made,  and  is 
gradually  superseding  the  real  Brussels  point — insomuch  that  the 
old  specimens  are  acquiring  the  antiquarian  value  which  connoisseurs 
attach  to  old  pictures  and  old  china,  depending  quite  as  much  on  the 
rarity  as  on  tiie  excellence.  Mechlin  lace  is  all  made  in  one  piece, 
without  joining ;  and  its  peculiarity  consists  in  a  plait-thread  surround- 
ing the  flowers,  so  as  to  give  the  appearance  of  embroidery. 
Valenciennes  lace,  since  about  1885,  has  been  more  hugely  made  at 
Tprea  than  at  the  town  whose  name  it  bears ;  the  dealers  now  purohase 
the  handiwork  of  at  least  20,000  persons  in  and  around  Ypres.  In  France 
it  is  supposed  that  200,000  females  are  employed  in  pillow-lace  mak- 
ing, earning  on  an  average  about  a  penny  an  hour.  Not  only  flax  and 
silk,  but  cotton,  wool,  and  gold  and  silver  thread,  are  often  worked  up 
by  them  into  lace ;  cotton  is  increasing  in  use,  relatively  to  flax.  Caen 
and  Bayeox  excel  in  silk-lace  piece  goods,  such  as  veils,  BcarfiB,berthes, 


mantles,  robes,  and  shawls ;  ChantiUy  in  the  more  elaborate  and  costly 
kinds  of  silk-lace ;  Mireoourt  in  the  elegance  of  designs  for  very  light 
and  open  lace  in  flax-thread ;  Alen^on  in  the  costly  fineness  of  tibe  flax- 
thread  used  for  making  the  Alen^n  point ;  and  Fuy  in  the  cheapness 
of  the  lace  made  by  40,000  or  50,000  workers  scattered  in  the  neigh- 
bouring departments. 

In  England,  pillow-lace  making  is  supposed  to  have  been  intro- 
duced bv  some  refugees  from  Flanders,  about  1626,  in  or  near  Buck- 
inghamshire; and  for  a  long  time  that  coimty  maintaiaed  a  fair 
rivalry  with  France  and  Flanders.  In  the  counties  of  Buckingham 
and  Bedford  the  cottagers  are  laigely  employed  in  this  branch  of 
industry.  In  1800  the  number  so  employed  was  estimated  at  130,000 ; 
but  the  Nottingham  mflchine-lace  has  since  proved  a  formidable  com- 
petitor. The  kind  called  HonitonAace  is  miuie  by  placing  a  perforated 
pattern  upon  a  pillow,  and  working  the  thread  round  pins  in  the  same 
way  as  other  pillow-lace ;  but  the  difference  is  this,  that  Honiton-laoe  only 
consists  of  flowers  and  devices,  which  ore  afterwards  sewn  on  to  net 
made  either  by  hand  or  by  machine.  Seven  or  eight  thousand  women 
and  girlp  are  employed  in  the  south-eastern  part  of  Devonshire  making 
Honiton-lace ;  and  as  much  as  two  hundred  guineas  has  been  given  for 
a  dress  of  this  material.  In  the  Midland  cormties  the  pUlow-lace 
makers  have  had  an  increased  demand  for  black-lace,  thereby  in  part 
compensating  them  for  the  loss  occassioned  in  other  ways.  British 
point,  made  near  London,  is  an  imitation  of  Brussels  and  Honiton-lace. 
JAmerieh-lace  is  somewhat  similar  in  character.  This  branch  of 
industry  was  foimded  in  1829,  by  Mr.  Charles  Walker,  who  settled  at 
Limerick,  leased  a  large  building,  took  over  with  him  several  lace- 
workers  from  England,  and  taught  the  art  to  Irish  peasant  girls ;  tiie 
pupils  were  quick  in  learning  and  clever  in  manipulation,  and  a  manu- 
facture has  been  established,  which  has  greatly  benefited  the  town  and 
neighbourhood.  There  are  now  many  firms  engaged  in  the  trade,  one 
of  which  employs  500  or  600  hands ;  the  earnings  vaxy  from  3«.  to  Ss. 
per  week.  Tambour-lace,  made  at  Coggeshall  and  other  places,  is  a  sort 
of  medium  between  lace  and  embroidery. 

Maehine-laee  or  Net. — The  production  of  light  cross-woven  goods, 
previous  to  the  extraordinary  development  of  the  bobbin-net  manu- 
facture at  Nottingham,  was  carried  on  only  to  a  limited  extent.  Net 
was  the  generic  name  for  these  goods ;  and  according  as  slight  devia- 
tions were  made  in  the  mode  of  crossing  the  threads,  so  were  dis- 
tinctive names  given  to  the  material  produced;  such  as  whip-net, 
mail-net,  patent-net,  drop-net,  spider-net,  Paris-net,  balloon-net,  &c. 
All  these  varieties  were  produced  at  the  loom,  with  warp-threada 
stretched  horizontally,  and  weft-threads  thrown  across  by  means  of  a 
shuttle ;  and  the  difl'erence  between  them  depended  on  the  manner  in 
which  the  warp-threads  were  made  to  cross  one  another,  and  in  which 
the  weft-thread  was  thrown. 

In  1758  Mr.  Strutt's  machine  for  Derby-rib  hosiery,  or  lace-work 
ankles  and  insteps  to  stodungs,  was  the  first  approach  towards  a 
machine  for  lace-making.  Iforris's  eyelet-hole  machine,  in  1768, 
by  which  open-work  mitts  and  gloves  were  made,  was  a  stUl  nearer 
approach.  Crane's  Yandyck  stocking-web  machine,  in  1768,  pro- 
duced flowered  and  spider  nets ;  and  Else  and  Harvey's  pin  machine, 
about  the  same  time,  was  the  foundation  for  the  machines  ever 
since  used  in  France  and  Austria  for  making  tulle  and  other  kinds 
of  silk  net.  Frost's  point  machine,  in  1777,  consisted  of  a  fine 
gauze  stocking  frume  which,  by  a  few  delicate  changes,  was  made  to 
produce  a  peiiect  web  of  lace,  in  hexagonal  looped  meshes — all  weft, 
withoTit  any  warp  threads.  This  was  soon  superseded  by  another 
which  manufactured  what  was  termed  pointed,  invented  by  Liadley, 
and  afterwards  improved  by  Taylor  and  Flint.  The  point-net  became 
80  highly  approved,  that  there  were  no  fewer  than  a  thousand  machines 
at  work  at  the  beginning  of  the  present  century.  Next  succeeded 
Dawson's  warp-machine,  which  produced  vHorp-net  in  successful  compe? 
tztion  with  Hie  point-net ;  there  was  warp  as  well  as  weft,  and  the  fabric 
was  made  to  serve  both  for  hosiery  and  for  lace.  StUl  however  the 
net  produced  did  not  afford  a  good  imitation  of  the  bobbia-lace  or 
pillow-Iaoe ;  and  the  Nottingham  manufacturers  threw  out  every  in- 
ducement for  the  development  of  a  machine  which  should  produce 
such  an  imitation.  At  length,  in  1809,  Mr.  John  Heathooat,  a  stocking- 
weaver  of  Loughborough,  availing  himself  of  an  ingenious  principle 
involved  in  a  machine  for  making  fishing-nets,  invented  a  few  years 
before  by  Robert  Brown,  of  Nottingham,  produced  and  patented  the 
hoMn-net  machine,  one  of  the  triumphs  of  modem  ingenuity.  From 
this  time  a  new  field  of  industry  became  opened,  into  whidi  capital 
and  skill  rapidly  entered.  The  traverse-warp  machine  of  Brown,  the 
straight-bolt  machine  of  Morley,  the  pusher-machine  of  Mart  and 
Clark,  the  ciroular-bolt  machine  of  Morley,  and  the  lever-machine 
of  Leavers,  were  successive  improvements  on  Heathcoat's  bobbin-net 
machine,  involving  its  main  principle,  but  working  it  out  more  effec- 
tually. In  all  of  these  the  warp  is  beamed.  At  first  it  required  fifty 
movements  to  make  one  mesh ;  these  have  now  been  reduced  to  six. 
No  less  than  40,000  meshes  can  be  made  in  a  minute. 

The  main  points  of  difference  between  the  bobbin-net  machine  and 
the  common  loom  may  be  thus  stated.  In  the  former  the  warp-threads 
are  vertical ;  in  the  latter  they  are  horizontal.  In  the  former  the  weft 
is  wound  on  a  brass  bobbin  so  thin  as  to  pass  between  the  adjacent 
threads  of  the  warp ;  in  the  latter  it  is  contained  in  a  shuttle  an  ioGh 
or  more  in  width.    In  the  former  the  transit  of  the  weft-thread,  while 
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panliig  between  ths  warp,  in  at  right  anglaa  to  ths  plana  of  Uia  Web ; 
m  ths  latter  it  is  parallel  with  that  plane.  In  tte  former  the  »uoo«^ 
dvo  meahea  or  interaactiona  are  driren  up  oloae  to  thoae  before  made, 
by  a  leriee  of  pointed  wim  catchiog  in  ths  loop* ;  in  the  latter  they 
are  driven  up  by  the  lay  or  batten.  In  the  former  there  are  Bome- 
timea  ai  many  aa  fchroe  Uioumnd  bobbin*  or  wettcarrying  iraplamentB 
to  one  macbina ;  in  Uie  latter  there  are  aeldom  more  than  one  or  two 
■huttlpB.  In  the  former  each  bobbin  twiirte  ita  weft-thread  round  a 
warp-thread  by  a  leriea  of  oecUUtory  moTODBnla  like  Oume  of  a  pen. 
duliuD  ;  in  the  latt«r  the  twiating  U  effected  rtther  by  the  moTementu 


LACE  MANOFACTDBE. 


ng.  1.— Tbrtad)  twitted  into  UtdiBi. 


HexagDMl  XiabB. 


.-EMtntH  FuU  of  BotiUii  Jiet  KmUbc. 


The  actirity  to  which  the  iavantion  of  the  bobbin-Dst  madiine  gave 
rise  waa  quite  extraordinary,  and  theprofita  accruing  to  the  varioui 
invcDtora  were  atfint  very  large.  The  production!  of  the  machine 
aupereeded  the  older  Eabrica  by  the  extraordinary  cbeapttees  at  wliioh 
they  were  made ;  ao  that  bobUn-net,  reaembling  that  for  which,  in 
1808,  five  guinoaa  a  yard  ware  giTcn,  ie  fiuniahed  m  1860  for  sixpence. 

[COTTOK  MiBCFACTDBE.] 

From  certain  statisUcal  details  which  Hr.  Felkin,  of  Nottingham, 
the  leading  authority  on  thia  subject,  fumiehed  to  the  Factory  Coui- 
misBionera  about  the  year  1833,  it  appears  that  at  that  time  the 
quantity  of  cotton  used  annually  in  lilnglaad  for  bobbin-net  waa  about 
S. 38 7,000  lbs.,  value  about  200,0001.;  that  thia  was  made  into  thirty 
millioD  yards  of  net.  value  nearly  two  millions  sterling ;  that  160,000 
peraona  were  emi^oyed   in   apinning,  doubling,  weaving,  meniUng, 


pearling,  finishing,  and  einbrddeting  the  net ;  tlwt  the  fixed  and 
floating  capital  invsatod  in  the  bobbin  net  manufacture  reached  aa  high 
as  two  millions  aterlins ;  [uid  that  there  wore  from  four  to  five  thousand 
bobbin-net  machines  then  in  Engltmd.  Some  of  these  machinee  pro- 
duced net  twenty  quarters  or  five  yanls  in  vridth.  Many  of  them  now 
have  aa  many  as  4600  cards  with  the  Jacquard  apparatus  [JaOQVARD 
ArPAR&Tua] ;  and  it  may  with  truth  be  said,  that  auch  a  madiine, 
with  ita  tbree  or  four  thousand  dellcately-oonstruot^d  brass  bobbins, 
and  provided  with  a  Jacquard  apparatus,  is  one  of  the  moat  exquisite 
pieces  of  mechanism  which  our  manufanturen  can  exhibit. 

The  hand-workera  of  the  Midland  Countin  rose  in  violence  against 
Mr.  Heathcoat  and  his  machines ;  and  be  went  to  live  at  Tivnton,  in 
Devonshire,  to  be  free  from  interruption.  Tiverton,  with  oS'-ahoota  at 
Barnstaple  and  Chard, has  become  the  bead-quartera  for  a  pwtieulst 
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kiixl  of  tDtcbine-niade  lilk'Det;  while  machiDes  on  Heatbcoat'l 
iDCipte  hava  bomadoim  oil  appoaition  at  Nottiogluni  and  elMwliere. 
-jey  did  not,  howevor,  diivo  out  tha  warp  machines,  which  are 
found  to  be  luitabls  (or  a  particular  olaw  of  goods,— blond,  edging,  net, 
and  lace  ot  ulk  :  tattings,  pe&rl  trimmingi,  net,  and  lace,  of  cotton ; 
D'Orleri,  anti-mamuara,  and  otlier  artiolea  of  a  cheap  and  durable 
kind.  Mr.  Felkin,  in  18*3,  estimated  that  thare  were  at  that  tims  300 
of  these  machines  at  work  upon  silk,  500  upon  ootton,  6000  hands 
wnplojed,  aad  850,0001.  worth  of  goods  annually  produced,  of  which 
290,0002.  was  available  bb  wafes,  intereet,  and  profiC 

In  a  later  aBtimate,  in  relation  to  the  whole  trade,  Mr.  Felkin  stated 
that  in  1856  there  were  3S00  machines  making  net,  many  aa  much  u 
five  yards  in  width,  and  all  averaging  three  yards.  More  than  half 
were  engaged  on  fancy  net  or  lace  ;  and  of  the  other  half  1300  were 
rotary  ciioular  macMnes,  making  plain  goods.  Many  fine  large 
factories  had  been  built  at  Nottingham  since  1850,  to  work  those 
machines.  The  retumB  he  set  down  at  about  3,000,000/.  annually,  of 
which  2,200,000i.  was  divided  among  the  mastora  and  workmen  tor 
intereatj  profit,  uid  wages,  leaiing  the  reat  for  the  purchase  of  raw 
maloriaL  There  were  115  wholesale  firms  in  Nottingham  alone, 
enro^  in  this  trade.  The  Mtton-yam  used  for  net  variea  from  No.  20 
to  No.  400,  the  latter  of  which  ia  >o  fine  that  100  miles  of  it  would 
b»rely  w(i^  a  pound.  We  may  remark  tJiat  quiUing,  latliag,  and  peorl- 
lace  or  net  are  all  made  in  narrow  atnps. 

In  the  proceases  of '  lace-running'  and  'tambouring,'  largely  carried  on 
in  and  near  Nottingham,  the  operation  approaches  more  nearly  to  a 
kind  of  woaTing;  for  the  bobbin-net,  which  forms  the  ground,  is 
stretched  horizontally  on  a  frame,  and  the  laoe-ninner  works  a  series 
of  omsmenla  in  the  net  by  a  needle  threaded  with  coarse  cotton,  the 
pattern  being  previously  marked  on  the  net.  In  the  process  of  '  tam- 
bouring' net,  the  cotton  thread  ia  carried  to  and  fro  between  the 
meshes  of  the  net  by  means  of  a  very  fine  and  small  hook,  which  gives 
to  the  decoiative  figure  thus  produced  much  more  the  appearance  ot 
chain-work  than  the  instance  above  noticed.    /Vjj.  5  and  6  ahow  the 
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difi'erenoe  between  macbine-Uce  and  nin-Iaes — that  tn  which  the 
device  is  worked  by  the  machine,  and  that  wherein  the  device  is 
wrought  by  a  needle  on  plain  net. 

Ijaaa-making  and  net  waking  macbiuea  hare  been  introduced  into 
FioDce  and  fiel^nm,  mostly  from  England ;  but  Nottin^iam  sUll 
continues  to  be  tha  head-quarters  of  the  trade. 

LAC&RTA  (the  Lizard),  a  constellation  of  Heveliua,  aurronnded  by 
Andromeda,  CepheuB,C7gnuB,  and  Pe^tsua.    The  following  an    " 
principal  *tan  in  this  conatellotion. 


No.  In  I 

CbaraeUr.       ol  FlamiiH 


No.  In  <^talogiu 


LACHRYMAL  OROANS,  DISEASES  OF  THE.    The  lachrymal 
gland  i>  very  rarely  the  seat  of  disease.      It  BOmetimes  auppuiatea 
from  acute  inflammation,  but  it  is  more  commonly  ofiected  with 
chronic  enlargement  and  induration,  forming  a  prominent  tumoi.. 
under  the  upper  eyelid,  which  pushes  (ha  eye  downward*  and  inwards 


In  this  state  it  may  l>e  removed  without  difficulty  and  with  perfect 
safety  from  beneath  the  eyelid. 

The  moat  frequent  disease  of  these  organs  is  that  oommonly  called 

fistula  lachrymalia,  which  conaistB  of  inflammation  of  the  lachrymal 

aac     [Eti,  N>t.  Hibt.  Div,]     When  the  inflammation  is  acute,  it 

forms  a  tumour  of  about  the  size  and  shape  of  a  horse-bean  at  the 

~  the  eye,  which  is  firm,  red,  hot,  and  extremely  pucfuL 

The  nasal  duct  being  closed,  the  tears,  which  should  paai  through 

''  "ltd  tiu  nose,  flow  continuBlly  over  the  oheek,  and  produoe  redness 

eiDoriatJon.      The  eyelids  swell,    and   the   pain  and  tension  are 

itimes  so  severe  as  to  excite  oonslderable  fever  and  even  delirium. 

If  the  inSaniniatioa  be  not  early  checked,  luppuration    takes  place, 

and  the  matter  may  escape  by  on  opening,  which  sometimes  remains 

a  long  time  fiatulous,  at  the  comer  of  the  eye.    The  treatment 

ist  be  actively  reducing,  and  when  suppuration  boa  taken  place 

early  opening  should  be  made  into  the  sac  at  its  moat  prominent 

pwt 

In  t&e  chroldc  inflammation  ot  the  lachrymal  boo,  which  a&en 
cceeds  to  the  acute,  the  nasal  duct  continuing  obstructed,  the  aoo 
becomes  frequently  distended  with  its  secretion,  and  a  mixture  of 
mucous  and  purulent  matter  may  be  pressed  out  of  it  through  the 
punctA  lachrymalia.  In  some  cases  no  other  inconvenience  is  pro- 
duced than  that  ot  the  neceBsity  of  pressing  out  the  contents  of  the 
sac  once  or  twice  a  day  ;  but  in  others,  attacks  of  acute  inflammation 
are  apt  to  supervene,  and  excite  very  painful  aCTectiona  both  ol  the 
lachrymal  apparatus  and  the  en  ilaelf.  In  the  first  inatanca,  leeches 
and  other  uiti phlogistic  remedies  should  be  employed;  but  if  they 
are  unsuccessful,  astringent  lotions  should  be  applied  to  the  eye,  that 
tiiey  may  be  imbibed  by  the  puncta  lachrymalia,  and  conveyed  through 
them  to  the  nasal  ducL  But  if  these  means  fail,  the  lachrymal  sac 
muat  be  punctured  near  the  inner  angle  of  the  eye,  and  a  probe  passed 
through  It  into  the  nose.  A  portion  of  bougie  must  be  introduced 
into  the  pasuge  thus  restored ;  the  canal  will  enlarge  around  it  so  si 
to  permit  the  tears  to  pass  through,  and  after  a  tew  days  the  bougie 
may  be  exchanged  tor  a  nail-heeded  style,  which  must  be  worn  in  Uie 
canal  and  soo  for  a  considerable  tame. 

LACEKYHATORY,  a  smaU  earthen  or  glass  vessel,  generally  with 
a  long  neck,  found  in  the  sepulchres  of  the  ancients.  CbifRet,  in  hia 
'  LaehrymEe  prieco  ritu  diffusie,'  first  started  the  idea  that  Uiey  were 
intended  to  hold  the  tears  of  relatives  or  friends,  who  assisted  at  the 
funeral  rites ;  and  the  notion  was  long  supported  by  the  antiquaries 
of  difiereat  countries  throughout  Europe.  It  was  afterwards  com- 
bated by  Schmpfiin  and  Padaudi,  and  as  no  such  use  of  thc«e  phials  or 
httle  bottles  con  be  discovered  in  passages  of  the  Roman  writers,  the 
conclusion  was  at  length  come  to  that  they  were  intended  to  contain 
perfumes  or  balms  only  for  sprinkling  upon  the  funeral  pile. 

LACQUERINQ.     [JiPANinNB;  ViBNian.] 

LACTAMIC  ACID.    [Lactic  Acid.] 

LACTAMIDE.    [Lactic  Acid.] 

LACTIC  ACID  (from  la>^,  milk)  {C,,H„0„)  U  the  mibstanee  that 
gives  the  wdl  known  acidity  to  sour  milk.  It  is  produced  from  the 
milk-sugar  by  the  fermentive  action  of  the  canein  or  cheese  portioD. 
This  acid  is  also  met  with  in  many  other  prooeesea  where  starches  or 
sugOTB  other  than  milk-sugar  are  undergoiEig  fermentation.  It  occurs 
in  the  fluids  of  the  muscular  tiesue.  When  required  in  quantity  lactlo 
acid  is  most  conveniently  prepared  by  adding  one  port  of  common 
cheese  to  a  solution  of  eight  parts  of  milk-sugar  in  about  fifty  of  water, 
stirring  in  three  parts  of  powdered  chalk  and  setting  the  whole  aside 
for  two  or  three  weeks  in  a  warm  place  (80°  Fahr.),  The  miitort 
slowly  becomes  filled  with  crystals  ot  lactate  of  lime,  these  are 
sepanted  by  straining,  purified  W  re-cryit«llisation  from  water, 
decomposed  with  about  one-third  of  their  wrigbt  of  sulphurio  add, 
and  the  liquor,  freed  from  the  sulphate  of  lime  by  nltintioD,  is 
decolorised  by  treatment  with  animal  charcoal,  and  concentrated  by 
evaporation. 

Lactic  acid  is  uncrystallisable.  When  pure  it  has  the  consistence  of 
strong  syrup,  is  transparent,  colourless,  inodorous,  of  intensely  acid 
taste,  and  has  a  specific  gravity  of  1'21-  Exposed  to  the  air  it  absorbs 
water,  in  which  it  is  aoluble  in  all  proportions.  It  ia  also  very  soluble 
in  alcohol  and  ether.  An  eioeedingly  minute  quantity  of  it  at  onoe 
causes  the  coagulation  of  boiling  milk.  Nitric  acid  converts  it  into 
oxalic  acid.  By  careful  application  of  beat  to  lactic  acid,  contained  in 
vessels  from  which  air  is  excluded,  it  may  be  distilled  ;  but  at  a  tem- 
perature ot  t>Oa°  Fahr.  Is  converted  into  oarbonio  acid,  aldehyd, 
citTBcnnio  add,  laeluU  (C„H,0.),  and  liKlime  (C,„I{,U,).  By  the 
oontinued  action  of  a  heat  of  about  £6S°  Fahr.  lactic  acid  is  gradually 
converted  into  laetii:  anhydride  (C„H„0,o),  a  fusible,  bitter  substuice 
of  yellow  colour,  insoluble  in  water,  but  gradually  rs«onvarted  by 
prolonged  contact  with  that  liquid  into  lactic  acid. 

Zoctone  (CigH,OJ  is  a  pungent  volatile  liquid.  Boiling  point 
1S8°  Fahr. 

Laetide  (C.,H,0,),  obtained  in  the  manner  just  described,  crystal- 
liseB  from  alcohol  in   clear  white  rhomboidol   tables.      It   may   be 
sublimed  without  undergoing  decomposition.    Water  gradually  con- 
verts it  into  lactic  acid,  and  ammonia  forma  with  it  lactamida. 
Ciin,,N,o, 
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Laetamide  (Cj,Hj^K,0,)  is  also  obtained  by  the  action  of  lactic  acid 
on  ammonia.  It  is  interesting  as  being  identical  in  composition  with 
three  other  bodies,  alanine,  sarcosine,  and  urethane  (carbamate  of  the 
oxide  of  ethjl).  They  have  all  of  them,  however,  very  distinct 
properties.  This  substance  differs  from  tiie  others  in  yielding  lactic 
ada  and  ammonia  when  acted  on  by  acids  and  bases ;  hence  its  name. 
It  is  very  soluble  in  alcohol  and  water,  and  crystallises  in  plates  or 
pnsms. 

Laetamic  acid,  in  oombination  with  ammonia,  results  from  the 
action  of  the  dry  gas  upon  lactic  anhydride.  The  salt  contains 
(C„H..(KH  )N0,^. 

metauie  aerivaiivet  of  lactic  add.  One  or  two  equivalents  of  the 
hydrogen  in  lactic  acid  may  be  replaced  by  one  or  two  equivalents  of 
metal  forming  respectively  acid  and  neutral  salts ;  the  latter  are  more 
stable  than  the  former.  The  salts  of  the  alkalies  do  not  crystallise ; 
those  of  baiyta  and  Ihne  with  difficulty;  that  of  zinc  (neutral)  in 
four-sided  prisms. 

The  true  constiiuHon  of  lactic  add  is  not  yet  clearly  determined. 
Wurtz  has  recently  succeeded  in  obtaining  a  lactic  ether  which  may  be 
said  to  contain  four  equivalents  of  ethyl  in  the  place  of  an  equal 
number  of  hydrogen  in  lactic  acid.  Wurtz,  however,  considers  that 
lactic  acid  is  the  alcohol  of  a  biatomic  radical  ladyl  (C^H^O,),  and  is 
thus  formulated : 

C,H,0. 
UH 
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In  addition  to  lactic  other  just  mentioned,  Wurts  has  obtained  lacto- 
butyric  ether  by  the  re-action  of  ehloroUtcHc  ether  (C^Hfi^*',  C^Hg, 
CI,  O,)  on  butyrate  of  potash.  The  following  are  his  formulae  for 
these  two  ethers : — 


C.H.O, 
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Lactio  ether. 


Lactobutjrio  ether. 


Corresponding  metallic  derivatives  are  said  to  have  been  produced 
but  not  without  difficulty  in  the  case  of  the  second  atom  of  hydrogen 
in  the  lactio  acid  as  represented  by  Wurtz.  Those  containing  one 
atom  only  of  hvdrogen  replaced  correspond  to  the  salts  already  men- 
tioned imder  the  name  of  neutral  salts  of  lactic  acid ;  while  the  acid 
salts  described  at  the  same  place  would,  under  Wurtz's  view,  some- 
what resemble  quadroxalates,  and  be  derived  from  a  double  equivalent 
of  bis  lactic  acid  by  substitution  of  an  atom  of  metal  for  one  of 
hydrogen. 

LACTIC  ETHER.    [Lactio  Acid  ;  Etbsrxal  Salts.] 

LACTIDE.    [Lactic  Acid.] 

L ACTIN.    [Sugar  ;  Sugar  of  3filkA 

LACTOBUTYRIC  ETHER.    [Lactic  Acid.] 

LACTONE,    [Lactic  Acid.] 

LACTOSE.    [Sugar  ;  Sugar  of  Mtlk,] 

LACTUCARIUM,  the  medical  uses  of,  are  sufficiently  described 
mider  this  head  in  the  Nat.  Hist.  Diy. 

LACTUCINE  isthe  active  pindple  of  the  Zaetuca  virota,  or  wild 
lettuce.  It  is  obtained  from  Ae  juice  of  this  plant,  which  is  called 
Lactucarium.  It  is  a  bitter,  crystalline,  resinoid  substance,  pos- 
sessing anodyne  properties. 

LACTUCONE  {C^H^flt)*  A  crystallisable  prindple  contahied  in 
the  juice  of  the  wild  lettuce  {Ladttca  viroM),  It  is  insoluble  in  water, 
but  very  soluble  in  alcohol  and  ether.  It  possesses  neither  acid  nor 
alkaline  properties. 

LACTYL.    [Lactio  Acid.] 

LADANUM.  (CJH30O0).  A  resinous  body  which  exudes  from  the 
•hrub  Cittitug  cretictu.  It  is  a*  black  tenadous  solid  which  softens 
between  the  fingers  and  diffuses  an  odour  resembling  ambeigris. 

LADDER,  the  portion  of  a  scaffolding  by  means  of  which  workmen 
ore  enabled  to  pass  from  one  level  to  another;  and  any  steep  staircases, 
with  extremely  narrow  treads,  sudi  as  are  used  in  mines,  factories, 
or  warehouses,  or  even  in  ships'  holds,  are  known  by  the  name  of 
ladders.  The  principal  distinction  between  ladders  and  staircases 
appears  to  consist  mainly  in  this— namely,  that  with  staircases  there  is 
no  necesdty  for  using  the  hands  whilst  moxmting  or  descending, 
whereas  with  ladders  it  would  not  be  possible  to  mAinfiiin  a  footing 
without  at  the  Same  time  holding  either  the  sides,  or  the  rounds,  with 
the  hand.  The  porta  of  a  ladder  are,  shnply,  the  tides,  which  are 
usually  made  of  round  fir-poles  cut  down  the  middle  (and  in  England 
used  with  the  convex  sides  outwards,  whilst  on  the  Continent  the  flat 
transverse  sections  are  placed  outwards);  the  rounds,  usually  made  of 
oak,  of  a  dreular  section,  rather  larger  in  diameter  in  the  middle  and 
tapering  towards  the  sides,  and  fastcAed  to  the  said  sides  by  fox- 
wedges  ;  and  occasionally  iron  cross-ties  are  inserted,  in  order  to  resist 
any  tendency  on  the  part  of  the  sides  to  spread.  The  distance  apart 
of  the  rounds  varies  from  nine  inches  to  one  foot,  but  ten  inches  is  the 
distance  most  generally  adopted,  for  scaffolding  at  least. 

There  are  some  modifications  of  ladders  used  in  particular  trades, 
such  as  the  plasterers'  or  painters'  ladders,  made  out  of  wrought  and 
squared  stuff,  and  with  hinges  at  the  tmi ;  and  upholsterers'  step- 
ladders,  which  have  hinged  flaps  at  the  backs  and  flat  treads.  Millers' 
ladders  have  flat  treads,  and  sometimes  handrails  on  the  outside;  but 


they,  and  the  companion  ladders  of  ships,  ought  more  correctly  to  be 
claased  as  staircases.  The  chain  of  buckets  of  a  dredging-machine  is 
also  at  times  called  a  "  ladder." 

In  the  cathedral  of  Nttrenberg  the  Idea  of  the  ladder  has  been 
admirably  converted  into  an  arcMtectural  decoration  in  the  details  of 
the  canopy  of  the  pulpit;  and  it  may  indeed  be  observed,  that 
story  of  the  ladder  perceived  by  Jacob  in  his  dream  is  one  which 
would  have  very  probably  suggested  its  introduction  into  ecclesiastical 
decoration.  The  designer  and  sculptor  of  the  NUrenbeig  pulpit  waa 
Adam  Kraft,  who  flourished  about  the  end  of  the  15th  oentivy. 

LADING,  BILL  OF.    [Bill  of  Lading.] 

L^EVORACEMIC  ACID.    [Tartaric  Acid.] 

LiEVOTARTARIC  ACID.    (Tartaric  Acid.] 

LAQOON,  or  LAGUNE.  Lagoons  are  sheets  of  water  formed 
either  by  the  encroachments  of  rivers  or  seas  upon  the  land,  or  bythe 
separation  of  a  portion  of  the  sea  by  the  intervention  of  a  Ixmk.  Thus 
there  are  fluvial  and  marine  lagoons.  When  the  land  on  either  side  of 
a  river's  course. is  lower  than  we  immediate  banks  of  the  stream,  and 
the  riv^r,  in  the  season  of  the  floods,  either  overflows  its  banks  or  in 
part  broidcs  them  down,  the  water  inundates  the  low  land;  and  if  on 
the  subsidence  of  the  flood  the  water  again  flows  back  into  the  channel, 
the  lagoon  is  merely  temporary,  and  is  simply  an  inundation.  This, 
according  to  circumstances,  may  be  a  benefit  to  the  country  or  a 
disaster.  Inundations  are  a  benefit  when  they  bring  with  them  and 
deposit  a  rich  vegetable  humus,  which,  on  being  cultivated,  yields 
abundant  crops ;  to  such  deposits  Lower  Egypt  owes  its  great  fertility 
Inundations  of  this  kind  either  diminifih  or  increase  annually,  for,  by 
repeated  deposits,  the  soil  becomes  raised ;  and  unless  the  bed  of  the 
river  rise  in  proportion,  the  water  is  eventually  kept  within  its  channel ; 
but  if,  on  the  contrary,  the  bed  rise,  the  inundation  gains  every  year 
in  extent  of  surface  what  it  loses  in  depth  of  water.  Should  the 
inundation  however,  instead  of  a  prolific  mud,  bring  nothing  but  sand 
and  stones,  then,  as  has  been  freaueutly  experienced  in  Italy,  the 
inundations  are  a  cruel  disaster,  for  they  condemn  rich  lands  to  eternal 
barrenness  and  sterility.  If  the  configuration  of  the  land  and  other 
circumstances  prevent  the  water  of  the  inundated  parts  from  flowing 
back  on  the  subsidence  of  the  flood,  then  a  permanent  lagoon  is  formed, 
and  the  land  thus  laid  under  water  can  only  be  recovered  at  a  great 
expense,  even  if  that  be  possible.  These  lagoons  are  generally  fatal  to 
the  neighbourhood,  for  the  water  in  them,  being  stagnant,  gives  rise  to 
unwholesome  miasmata,  producing  agues  and  other  nuutgnant  dis- 
orders. Such  lagoons  are  not  absolutely  confined  to  the  lower  parts  of 
water-courses,  though  it  is  in  such  places  that  they  are  most  frequently 
met  with.  Fluvial  lagoons  are  sometimes  formed  by  infiltration ;  a 
remarkable  instance  of  which  is  the  marshy  lagoon  of  Tbera,  on  the 
Parana,  in  South  America. 

Marine  lagoons  are  much  more  common  than  those  on  the  borders 
of  rivers.  They  are  formed  sometimes  by  the  encroachments  of  the 
sea,  and  sometimes  by  the  throwing  up  of  a  bar  or  bank,  which 
eventually  divides  off  a  portion  of  the  sea  altogether,  or  leaves  merely 
a  small  opening.  In  Europe  there  are  many  marine  lagoons;  the 
Adriatic,  on  its  north  and  north-western  parts  particularly,  is  full  of 
them.  The  Zuyder  Zee  is  a  vast  lagoon.  There  are  also  two  very 
large  ones  known  by  the  names  of  the  Frische  Haff  and  the  Curische 
Haff,  at  the  south-eist  angle  of  the  Baltic  Sea.  In  the  Sea  of  Asoff 
there  is  the  Sivasch  or  Putrid  Sea.  On  the  east  coast  of  SouUi 
America  there  are  some  very  large  lagoons,  and  they  abound  at  the 
bottom  of  the  Mexican  Gulf.  Marine  lagoons  can  never  be  useful  unless 
when  sufficiently  large  and  deep  to  admit  of  being  navigated,  in  which 
case  they  form  secure  harbours.  When  shallow,  they  give  out  foetid 
exhalations  like  fluvial  lagoons,  as  is  too  well  known  in  Venice,  which 
is  built  on  the  60  islands  of  the  lagoon  at  the  extremity  of  the  gulf; 
though  in  this  case  much  of  the  evil  arises  undoubtedly  from  the 
circumstance  of  the  lagoon  being  the  receptacle  of  all  Uie  filth  of 
thedty. 

LAITY,  persons  not  dergy ;  that  is,  the  whole  population  except 
those  who  are  in  holy  orders.  All  the  lexicographers,  we  believe, 
agree  in  deriving  it  from  the  Greek  word  loos  {^o6s),  the  people.  A 
lafman  is  one  of  the  laity.  The  terms  are  not  used  except  when  the 
mind  is  directed  to  the  distinction  of  the  two  classes. 

LAKES.    [CoLouRiKO  Matters.] 

LAKES  are  in  the  land  what  idands  are  in  the  sea ;  they  are  sur- 
rotmded  on  all  sides  by  land,  as  islands  are  by  water.  They  are  sheets 
of  water  of  greater  or  less  extent,  and  difler  from  lagoons  in  their 
origin,  and  from  tanks  and  reservoirs  by  their  being  naturally  formed, 
whereas  the  latter  are  the  works  of  man.  From  ponds  and  pools  it  is 
not  BO  easy  to  distinguish  them,  it  bdng  difllcult  to  draw  the  line 
between  a  large  pond  and  a  small  lake.  The  feature  by  which  perhajis 
they  would  be  best  distinguished  is  this,  that  a  lake  is  fed  by  streams 
dther  flowing  at  the  surface  of  the  soil  or  subterraneous,  while  a  pond, 
though  large,  is  only  the  accumulation  of  rain-water  in  some  hollow. 
Thus  ponds  are  usually  dried  up  in  hot  weather,  while  true  lakes  are 
onlv  temporarily  dimixushed  by  heat. 

Lakes  have  sometimes  been  divided  into  fresh-water  lakes  and  salt* 
water  lakes ;  though  here  again  it  is  not  easy  to  draw  the  line  between 
the  two,  as  from  the  freshest  to  the  mcist  salt  the  degrees  of  saltness 
are  very  various. 

The  prindpal  difference  In  lakes  is  this :  some  have  no  apparent 
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affluents  nor  outlet,  others  have  affluents  without  any  viaible  outiet, 
some  have  an  outlet  without  any  visible  affluents,  and  others  again 
have  hoUi  affluents  and  an  outlet.  Lakes  without  outlets  have  the 
level  of  their  waters  horizontal,  that  is,  parallel  to  the  curvature  of  the 
earth;  while  those  with  affluents  and  outfalls  are  on  llie  contrary 
more  or  less  out  of  the  horizontal  level,  sometimes,  as  in  tlie  Lago 
Maggiore,  as  much  as  three  inches  in  a  mile. 

Lukes  without  apparent  a^uents  or  outlets  are  comparatively  small, 
and  yet  they  are,  relatively  speaking,  more  permanent  than  larger 
lakes,  because,  being  fed  chiefly  by  subterraneous  springs,  they  are  not 
liable  to  be  filled  by  those  deposits  of  earth  and  sand  which  are  the 
main  cause  of  the  rapid  desiccation  of  such  lakes  as  receive  the  troubled 
waters  of  torrents  and  rivers.  If  we  follow  the  usual  custom  and  call 
all  natural  sheets  of  water  lakes,  then  there  are  many  lakes  without 
affluents  or  outlet.  Thus  tiiey  are  very  numerous  to  the  northward  of 
the  Caspian  and  in  the  plains  which  extend  between  the  Ural  Moun- 
tains and  the  Irtish,  as  also  in  the  great  Steppe  of  Baraba  between  the 
Irtish  and  the  Ob.  But  in  truth  the  greater  part  of  these  .are  more 
properly  ponds,  formed  of  the  accumulated  waters  from  rain  and 
melted  snow.  The  largest  of  them  are  not  more  than  ten  or  twelve 
miles  in  circumference  and  six  or  seven  feet  deep ;  indeed  many  of 
them  are  quite  dried  up  towards  the  end  of  summer.  Some  are  salt 
and  yield  considerable  profit.  Their  saltneas  is  not  easilv  accounted 
for;  the  more  particularly  as  among  and  close  to  those  tnat  are  salt 
there  are  many  whose  waters  are  quite  fresh.  The  opinions  of  natural- 
ists on  the  subject  of  salt  lakes  are  very  various,  and  no  satisfactory 
theory-  has  perhaps  yet  been  oflered.  Small  lakes  of  the  kind  of  which 
we  have  been  speakmg,  that  is  to  say,  such  as  have  neither  affluents 
nor  outlet,  sometimes  occur  in  hollows  resembling  the  craters  of  extinct 
volcanoes.  There  has  been  much  controversy  as  to  the  existence  of 
lakes  in  volcanic  rocks.  Dolomieu,  Spallanzani,  and  others,  asserted 
their  existence,  while  M.  Desmarest  absolutely  denies  the  possibility  of 
lakes  existing  in  the  craters  of  extinct  volcanoes.  But  near  the  present 
active  volcano  of  Antuco  (in  the  state  of  La  Plata,  not  far  from 
Mendoza),  there  is  a  lake  of  immense  depth,  at  a  height  of  from  4000 
to  5000  feet  above  the  sea,  which  has  such  an  intimate  relation  with 
the  volcano,  that  on  every  eruption  the  lake  pours  out  a  stream  of 
muddy  water,  wasting  the  adjacent  district.  The  little  lake  of  Nemi, 
about  20  miles  from  Rome,  is  unquestionably  formed  in  an  old  volcanic 
crater,  and  that  it  has  increased  since  its  first  formation,  is  shown  by 
its  having  engulphed  a  building  of  the  time  of  Tiberius.  The  cele- 
brated lake  of  Avemo  is,  acoordmg  to  Ferber  and  Breislak,  situated  in 
an  ancient  crater ;  as  were  those  probably  of  Bolsena  and  Bracciano. 
The  subject  of  lakes,  considered  geologically,  has  not  yet  received  the 
attention  it  deserves.  The  connection  of  lakes  with  the  main  ocean  is 
an  important  but  little  known  question.  They  are  all  basins  enclosed 
by  certain  obstructions  that 'act  as  dams,  and  which  certain  phenomena, 
such  as  earthquakes  or  volcanoes,  may  destroy,  and  allow  Uie  water  to 
run  o£  London,  there  is  every  reason  to  suppose,  stands  on  the  site 
of  what  was  once  a  lake  of  large  size. 

Of  lakes  which  receive  affluents  without  having  any  visible  outlet, 
the  largest  is  the  Caspian.  The  Aral,  and  the  Dead  Sea,  or  Lake 
Asphaltites,  are  also  examples  of  this  kind  of  lake,  which  is  very  com- 
mon in  Asia.  Some  of  them  are  of  vast  extent,  such  for  instance  is 
the  lake  Terkiri  in  Tibet,  27  leagues  long  and  9  leagues  wide,  and  the 
\akA  Hoho-nor,  or  Eoko-nor,  in  tJ^e  same  country,  whose  surface  is  240 
square  leagues.  It  was  at  one  time  thought  that  the  saltness  of  certain 
lakes  was  due  to  the  circimutance  of  their  receiving  the  saline  impuri- 
ties of  their  affluents,  which  impurities  could  not  escape  for  want  of 
an  outlet ;  but  on  the  one  hand,  the  Duirah  in  Segistan,  which  receives 
the  Helmund  and  has  no  outlet,  is  perfectly  fresh ;  and  on  the  other, 
there  are  many  salt  lakes  which  have  no  affluents,  hence  the  saltness 
of  lakes  must  have  some  other  cause.  The  question  has  sometimes 
been  asked,  what  becomes  ol  the  excess  of  water  brought  into  lakes 
having  no  outlet?  Halley  thought  evaporation  was  aU-sufficient  to 
carry  it  off,  and  his  opinion  is  lughly  plausible.  If,  however,  it  shall 
be  found  by  actual  experiment  tibat  a  greater  quantity  of  water  is 
brought  into  a  lake  wiuiout  apparent  issue  than  can  be  carried  off  by 
evaporation,  the  natural  conclusion  will  be,  that  the  surplus  is  lost  by 
infiltration  or  sub-aqueous  drainage.  Several  of  these  lakes  have  for- 
merly had  outlets,  but  water  has  ceased  to  flow  from  them,  because 
the  lakes  have  sunk  in  consequence  of  receiving  now  a  much  smaller 
quantity  of  water  than  formerly.  There  are  many  lakes  in  Europe  at 
the  present  day  whose  outlets  are  diminishing ;  such  among  others  are 
the  lakes  Balaton  and  Neusiedel  in  Hungary.  The  extent  of  surface 
of  the  former  is  very  great  oompared  with  the  quantity  of  water  which 
it  receives,  so  that  the  evaporation  is  rapidly  diminishing  the  lake,  and 
the  river  Schio,  which  used  to  carry  off  its  superabundant  waters  and 
pour  them  into  the  Danube,  is  now  nothing  more  than  a  slip  of  bog ; 
and  as  for  the  lake  Neusiedel,  it  appears  formerly  to  have  communi- 
cated with  the  Danube  by  the  Baab,  into  which  it  emptied  its  waters, 
and  with  which  it  has  now  no  other  communication  than  by  a  swamp. 
The  Aral  also,  it  is  generally  believed,  once  communicated  with  the 
Caspian. 

Those  lakes  which  have  an  outlet  without  any  apparent  affluent  are 
fed  by  subaqueous  springs,  which,  bursting  out  in  a  hollow,  must  fill 
it  up  before  the  waters  can  flow  off  in  a  stream.  These  lakes  are 
generally  situated  at  considerable  elevations  above  the  level  of  the  sea. 


Thus  there  is  one  on  Monte  Rotondo  in  Corsioa,  at  an  elevation  of 
9069  feet.  From  lakes  of  this  kind  some  of  the  largest  rivers  take 
their  rise ;  the  Volga,  for  instance,  springs  from  such  a  lake  in  the 
government  of  Tver  in  Russia.  The  lake  Titicaca  in  the  Bolivian  Andes^ 
is  12,000  feet  above  the  sea-level,  and  is  120  fathoms  deep,  while  the 
Caspian  is  below  the  sea-level,  according  to  some,  100  feet  The  sur* 
face  of  Lake  Superior  is  600  feet  above  the  sea-level,  and  in  certain 
places  the  lake  has  a  depth  of  1200  feet;  while  not  only  this  but  all 
the  other  Canadian  lakes  show  evident  marks  of  their  level  having 
been  originally  considerably  higher,  and  that  they  have  been  lowered 
by  degrees.  Lake  Erie  has  a  medium  depth  of  only  60  to  70  feet, 
and  the  shallowness  there  is  little  doubt  is  owing  to  the  detritua 
brought  down  from  the  lakes  above,  and  there  deposited. 

Lakes  which  receive  one  or  more  tributary  streams  and  have  a  visible 
outlet  for  their  superabimdant  waters  are  the  most  common  and  the 
largest ;  such  are  the  lakes  of  Switoerland  and  of  the  north  of  Italy, 
the  lakes  Ladoga,  Onega,  Peipus,  and  llmen  in  Russia ;  the  Salma  in 
Finland,  the  Wener  in  Sweden,  the  Enara  in  Lapland,  &c.  In  Asia 
there  are  the  Kor-Zaissan  and  the  Baikal,  &c.  In  Africa  the  existence 
of  large  lakes  in  the  interior  has  been  well  established;  first,  by  the 

greciae  verification  of  lake  Tchad,  whose  outfall  is  the  Niger ;  and  more 
ktely  by  the  discoveries  of  Dr.  Livingstone  of  the  Ngami,  of  which 
the  great  outfall  is  the  Zambezi ;  bv  Oftptain  Speke  of  the  lake  Nyassi, 
or  Nyanza,  which  is  considered  by  him  as  the  true  source  of  the  Nile. 
In  North  America,  Lake  Superior,  Lake  Huron,  Lake  Erie,  and  Lake 
Ontario  are  examples  of  wis  kind  of  lake;  each  of  them  receives 
several  affluents ;  and  the  grand  outlet  of  the  whole  is  the  river  St 
Lawrence. 

Lakes  owe  their  origin  to  different  circumstances :  some  from  the 
sinking  of  the  soil  by  the  falling  in  of  subterraneous  caverns — such  is 


the  supposed  origin  of  the  Baikal ;  others  are  caused  by  earthquake 
such  a  lake  was  formed  jn  the  province  of  Quito  in  1797 ;  some  by  the 
fall  of  mountains,  as  the  Oschenen-see  in  the  canton  of  Berne ;  or  by 
lava  currents  damming  up  the  stream,  as  the  lakes  Aidat  and  Cassiera 
in  Auvergne,  in  France.  Many  are  supposed  to  be  the  remains  of  the 
universal  ocean  which  once  covered  the  earth,  and  their  waters  origi- 
nally salt,  have  become  fresh  from  their  receiving  constant  supplies 
of  fresh  water  while  the  salt  was  continually  let  off  by  their  outlets. 

Almost  all  lakes  are  in  progress  of  diminution,  although  this  is  not 
everywhere  apparent.  The  detrital  matter  brought  in  by  their  affluents 
1b  imperceptibly  filUng  up  their  beds ;  and  if  regular  observations  were 
made,  many  provinces  which  owe  much  of  their  prosperity  to  their 
lakes,  woula  find  the  time  fast  approaching  when  these  pieces  of  water 
will  become  mere  pestilential  manhes. 

Certain  lakes  exhibit  remarkable  phenomena :  thus  some  have  float- 
ing islands  in  them,  as  is  the  case  with  a  small  lake  near  St.  Omer. 
The  lake  Gerdau,  in  Prussia,  has  a  floating  islaQd,  on  which  a  hundred 
head  of  cattle  may  be  seen  pasturing.  In  the  lake  Kolk,  in  Osnabriick, 
there  is  a  floating  island,  on  which  fine  elms  are  growing.  Some  of 
these  floating  islands  sink  and  rise  again ;  thus  in  the  lake  B&lang  in 
Smoland,  a  province  of  Sweden,  there  is  a  floating  island  which  appeared 
and  disappeared  ten  successive  times  between  the  years  1696  and  1766. 
Other  floating  islands  are  found  in  East  Qothlaod  and  many  other 
places.  Some  subterranean  lakes  are  supposed  to  have  become  so  by 
the  formation  and  subsequent  fixing  of  floating  islands,  which  succes- 
sively uniting  have  finished  by  forming  a  solid  crust  over  the  water. 

Some  lakes  have  a  double  bottom,  which  rising  and  sinking  alter- 
nately changes  the  apparent  depth  of  the  lake;  there  is  a  lake  of  tlds 
kind  at  Jemtia  in  Sweden. 

Some  lakes  are  said  to  have  no  bottom ;  but  this  is  an  impossibility : 
the  fact  is,  that  the  sound  does  not  reach  the  bottom,  either  for  want 
of  sufficient  weight  of  lead  or  length  of  line,  or  eke  it  is  carried  away 
by  under-currents.  ^ 

In  Poland  there  exists  a  lake  said  to  render  brown  the  skin  of  those 
who  bathe  in  it.  Certain  mineral  waters  impregnated  with  sulphu- 
retted hydrogen  are  well  known  to  change  from  white  to  brown  the 
skins  of  those  persons  who  have  been  under  a  course  of  metallic  medi- 
cines, or  who  use  metallic  cosmetics,  and  some  such  circumstance  may 
be  the  case  with  the  lake  in  question. 

Some  lakes  are  intermittent :  tibe  most  remarkable  of  this  kind  are 
those  of  CirknitB  in  Blyria,  and  Kauten  in  Prussia.  They  are  sup- 
posed to  be  occasioned  by  a  play  of  natural  aphons,  upon  the  same 
principle  as  intermittent  fountains. 

The  Lake  of  Qeneva  is  subject  to  a  subaqueous  wind,  called  the 
Fandaiie,  which,  rising  to  the  sur&oe,  produces  an  agitation  of  the 
water  which  is  sometimes  dangerous  to  the  navigation  of  the  lake. 
Near  Boleslaw  in  Bohemia  there  is  a  lake  of  unknown  depth,  from  the 
bottom  of  which  there  rise,  in  winter,  such  violent  pufEs  of  wind,  that 
th^  are  said  to  send  up  into  the  air  masses  of  ice  of  sevend  hundred 
pounds  weight.  The  sudden  escape  of  gases  formed  in  the  bowels  of 
the  earth,  and  perhaps  the  air  forcibly  dnven  out  from  caverns  by  the 
water  rushing  into  and  filling  them  up,  may  be  among  the  causes  of 
this  remarkable  phenomenon. 

The  iSSncAes  are  a  phenomenon  which  has  hitherto  been  observed 
only  in  the  Lake  of  Geneva  and  some  other  of  the  Swiss  and  Italian 
lakes,  though  it  is  probably  common  to  many  others.  It  consists  in  an 
occasional  undulation  of  ti^e  water,  something  like  a  tide  wave,  which 
rises  occasionally  to  the  height  of  5  feet     Its  cause  is  not  exactly 
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known,  though  it  is  most  probably  due  to  a  local  and  temporary  change 
of  atmoBpheric  pressure.  Water-spouta  are  a  phenomenon  sometimes 
seen  on  lakes  as  on  the  sea ;  they  have  been  obsenred  on  the  lakes  of 
Zurich  and  Qeneva. 

Certain  lakes  seem  to  be  placed  in  the  immediate  neighbourhood  of 
centre!  or  foci  of  electrical  attraction;  thus  in  the  lake  Huron  there  is 
a  bay  over  which  electrical  clouds  are  perpetually  hovering.  It  is 
affirmed  that  no  person  has  ever  traversed  it  without  hearing  thunder. 
The  proximity  of  this  lake  to  the  American  magnetic  pole,  that  is,  to 
the  spot  where  the  magnetic  intensity  is  greatest,  not  where  the  dip  is 
greatest,  may  perhaps  have  some  influence  in  producing  so  remarkable 
a  phenomenon. 

Near  Beja  in  Portugal  there  is  a  lake  which  is  s^d  to  announce  the 
approach  of  a  storm  by  a  tremendous  rumbling.  In  Siberia  also,  near 
the  little  river  Orcibat,  which  flows  into  the  Abakan,  there  is,  according 
to  Pallas,  a  lake  called  the  Roaring  Lake,  from  the  dreadful  noise  it 
makes,  and  which  announces  internal  revolutions  similaf  to  that 
which  occasioned  the  rupture  of  the  dykes  of  the  Lake  Oouainoi  in 
Douaria. 

Some  lakes  have  been  observed  to  possess  a  petrifying  or  an  incrust- 
ing  property.  The  latter  is  merely  a  deposition  of  carbonate  of  lime. 
This,  being  dissolved  by  an  excess  of  acid  in  the  waters  of  certain 
springs,  is  precipitated  whenever  the  waters  of  these  sources  coming 
into  the  lakes  are  exposed  to  the  air  and  lose  their  excess  of  acid. 

There  is  an  interesting  phenomenon  presented  by  the  Lake  of  Zurich, 
called  the  flowering  of  ihe  lake.  When  this  takes  place  the  surfeice  of 
the  water  is  seen  covered  with  a  yellow  scum  or  froth,  which  upon 
examinatiun  is  found  to  be  a  very  minute  vegetation. 

There  are  various  other  phenomena  presented  by  lakes,  but  the  most 
singular  of  them  all  perhaps  is  the  attractive  force  of  the  mud  at  the 
bottom  of  some  lakes,  which  is  such  that  boats  can  hardly  make  their 
way  through  the  water.  The  Lake  Rose  and  one  or  two  more  in  Canada 
are  ef  this  kind.  Mackenzie  describes  the  fact  in  these  words : — "  At 
the  portage  or  carrying-place  of  Martres,  on  Rose  Lake,  the  water  is 
only  three  or  four  feet  deep,  and  the  bottom  is  muddy.  I  have  often 
plunged  into  it  a  pole  twelve  feet  long,  with  as  much  ease  as  if  I  merely 
plunged  it  into  the  water.  Nevertheless  this  mud  has  a  sort  of  magical 
effect  upon  the  boats,  which  is  such  that  the  paddles  can  with  difficulty 
urge  them  on.  This  efifect  is  not  perceptible  on  the  south  side  of  the 
lake,  where  the  water  is  deep,  but  is  more  and  more  sensible  as  you 
approach  the  opposite  shore.  I  have  been  assured  that  loaded  boats 
have  often  been  in  danger  of  sinking,  and  could  only  be  extricated  by 
being  towed  by  lighter  boats.  As  for  myself,  I  have  never  been  in 
danger  of  foundering,  but  I  have  several  times  had  great  difficulty  in 
passing  this  spot  with  six  stout  rowers,  whose  utmost  efforts  could 
scarcely  overcome  the  attraction  of  the  mud.  A  similar  phenomenon 
is  observed  on  the  lake  Saginaga,  whdse  bottom  attracts  the  boats  with 
such  force  that  it  is  only  with  the  greatest  difficulty  that  a  loaded  boat 
can  be  mode  to  advance ;  fortunately  the  spot  is  only  about  400  yards 
over."    Captain  Back  has  confirmed  the  above  by  later  observations. 

Lakes  differ  very  much  in  temperature,  transparency,  and  in  the 
colour  of  their  waters.  Lakes  fed  by  the  water  of  melted  snows  in 
summer  are  generally  much  colder  than  would  be  thought  conformable 
with  the  season ;  but  the  difference  is  principally  in  the  lower  waters, 
which,  being  cold,  remain  at  the  bottom  by  reason  of  their  greater 
density.  Some  lakes  never  freeze,  which  is  owing  to  their  great  depth. 
This  is  the  case  with  Loch  Ness  in  Scotland,  which  is  810  feet  deep  in 
the  deepest  part.  Lakes  are  not  subject  to  tides ;  at  least  the  amount 
of  tide,  so  fu:  OS  observation  goes,  seems  not  to  be  ascertained. 

The  remarkable  transparency  of  certain  lakes  is  truly  astonishing ; 
thus  the  waters  of  Lake  Supenor  are  so  pellucid,  that,  according  to 
Mr.  Heriot,  the  fish  and  rocks  may  be  seen  at  a  depth  incredible  to 
persons  who  have  never  visited  these  regions.  The  density  of  the 
medixmi  on  which  the  vessel  moves  appears  scarcely  to  exceed  that  of 
the  atmosphere,  and  the  traveller  becomes  impressed  with  awe  at  the 
novelty  of  his  situation.  Elliot,  in  his  '  Letters  from  the  North  of 
Europe,'  says,  "  Nothing  appears  more  singular  to  a  foreigner  than  the 
transparency  of  the  waters  of  the  Norwegian  lakes.  At  the  depth  of 
100  or  120  feet,  the  surface  of  the  ground  beneath  is  perfectly  visible; 
sometimes  it  may  be  seen  wholly  covered  with  shells,  sometimes  only 
sprinkled  with  them ;  now  a  submarine  forest  presents  itself  to  view, 
and  now  a  subaqueous  moimtain."  In  the  lake  Wetter,  in  Sweden, 
it  is  said  a  farthing  may  be  seen  at  the  depth  of  twenty  fathoms. 

With  regard  to  the  colour  of  lakes,  it  may  be  observed  that  it  is 
sometimes  very  difficult  to  account  for  the  tints  of  large  masses  of 
water.  The  colour  of  the  bottom,  tho  depth,  the  shadows  and  reflected 
colours  of  surrounding  bodies,  subaqueous  vegetation,  springs,  and 
many  other  circumstances,  affect  the  colour  of  lakes. 

Lakes  perform  a  very  important  function  in  the  economy  of  tlie 
earth,  liain  does  not  always  fall,  and  were  it  not  for  lakes,  boUi 
visible  and  subterranean,  those  great  natural  reservoirs,  the  greater 
number  of  rivers  would  be  dried  up  in  sunmier,  and  canals  couid  not 
have  a  constant  supply  of  water.  The  freshness  and  humidity  which 
these  sheets  of  water  occasion  by  their  evaporation  are  also  eminently 
favourable  to  the  vegetation  in  their  environs.  Many  lakes  are  of 
sufficient  extent  to  be  navigated,  and  thus  facilitate  commerce  and 
industry.  The  fisheries  of  some  are  very  valuable,  and  others,  by  the 
salt  obtained  from  them^  ^r^  a  n^ine  of  wealth.    Finally,  they  most 


agreeably  divenify  the  surface  of  the  earth  by  the  various  appearancei 
which  they  present  of  the  beautiful  and  the  sublime. 

LAMA,  LAMAISM,  is  the  name  given  to  the  Buddhist  religion  in 
Mongolia  and  Tibet.  Lama  in  these  languages  properly  means  priest, 
but  is  only  applied  to  those  persons  who  enjoy  the  higher  dignities  of 
the  Buddhist  hierarchy.  It  first  became  an  illustrious  appellation 
after  the  conquests  of  the  Mongols  under  Genghis  Khan  and  his 
sucoesson  had  elevated  the  individual  who  pretended  to  be  the  succes- 
sor of  Buddha  to  the  dignity  of  Dalai  Lama.  The  name  was  first 
confined  to  eight  subordinate  chiefe,  who  were  appointed  to  act  as  his 
council,  but  was  afterwards  extended  by  the  Dalai  Lama  to  all  other 
priests  who  possessed  a  certain  degree  of  authority.  The  title  of  Lama 
IB  given  to  the  head  of  every  monastery,  and  every  Lama  is  considered 
a  vicar  of  the  deity,  and  requires  implicit  obedience  to  all  his  com* 
mands,  like  the  Didal  Lama  himself.  The  opinions  of  this  sect  are 
fully  developed  in  the  article  Buddha  ;  and  their  religious  rites  and 
ceremonies  resemble  those  of  the  Bonzes  in  Japan. 

M.  Hue  ('  Souvenira  d'un  Voyage  dans  la  Tarterie,  le  Thibet,  et  la 
Chine,  pendant  les  ann^es  1844,  1845,  et  1846,'  Paris,  1850),  says  the 
Lamas  of  Tibet  are  persons  of  the  most  limited  information,  and  that 
their  creed  is  little  more  refined  than  that  of  the  vulgar. 

The  Lamas  of  Tibet  are  the  physicians;  they  cure  by  prayers  and 
some  insignificant  medicament. 

At  the  Lamasery  of  Tchort-chi  there  are  2000  Lamas :  it  is  a  favoured 
place  of  the  emperor,  and  in  it  the  Mantchou  language  is  taught. 

The  death  of  a  Qrand  Lama,  says  M.  Hue,  occasions  no  visible  grief 
or  mourning,  they  only  consider  the  death  as  a  disappearance,  and  with 
fasting  and  prayer  the  Lamasery  await  the  announcement  of  his  re- 
appearance. This  is  revealed  by  certain  augura,  who  inform  the  dis- 
ciples when  and  in  what  place  a  child  will  be  found  in  whom  the  new 
Buddha  has  taken  up  his  abode.  When  found,  the  child,  usually  about 
five  or  six  yeara  old,  is  examined  as  to  the  circumstances  of  bis  recent 
death,  and  of  the  events  of  his  previous  existence ;  the  answera  are 
usually  satisfactory ;  he  is  conducted  in  grand  procession  to  the  Lama- 
sery,  and  becomes  at  once  the  Grand  Lama  of  the  particular  Lama- 
sery, for  there  is  no  Tartar  kingdom  wliich  does  not  possess  in  one  of 
its  chief  Lamaseries  a  living  Buddha. 

In  all  the  great  Lamaseries  are  placed  barrel-like  figures,  formed  of 
a  number  of  sheets  of  paper  pasted  together,  into  a  thick  board,  and 
turning  on  an  axle.  On  these  sheets  of  paper  are  written  the  meet 
usual  prayers  of  the  district ;  and  those  who  want  the  power  or  the 
will  to  perform  long  and  tedious  ceremonies,  set  this  barrel  in  motion, 
by  which  the  same  effect  is  produced — ^the  praying  and  the  prostra- 
tions are  done  for  them. 

LAMIAN  WAR.  Those  cities  of  Greece  which  were  impatient 
under  the  supremacy  of  the  Macedonians  regarded  Alexander's  death 
as  a  fiivourable  opportimity  to  regain  independence.  In  this  struggle 
the  Athenians  took  the  lead.  They  were  cordially  supported  by  the 
.^tolians,  both  having  a  private  reason  for  their  alacrity  in  Alexander's 
avowed  design  to  restore  all  Greek  exiles  to  their  countries.  By  such 
a  messure  the  Athenians  would  have  been  obliged  to  cede  Samoe,  part 
of  which  they  had  lately  colonised  to  the  expulsion  of  the  former 
possessore,  wmle  the  ^tolians  had  a  similar  motive  in  their  treatment 
of  (Enladie.  The  richer  part  of  the  Athenians  were  veiy  averse  to 
contend  again  with  the  power  of  Macedon ;  but  the  poor,  who  looked 
to  war  for  pay  and  plunder,  of  whom  Philip  said  that  war  was  their 
peace,  and  peace  their  war,  carried  the  point,  and  ambassadors  were 
despatched  through  Greece  to  organise  a  confederacy,  in  which  the 
Argians,  Messenians,  and  other  states  of  Peloponnesus,  with  many  of 
the  minor  nations  of  northern  Greece,  joined.  The  events  of  this, 
which  is  called  the  Lamian  War,  will  be  found  under  Aittifateb  and 
Leostheitzs,  in  the  Biog.  Div.  ;  and  Athens,  in  the  Geog.  Dnr. 

LAMMAS  DAY,  the  name  for  the  first  of  August,  from  the  Anglo- 
Saxon  Hlaf-masiK,  loaf-maes  or  feast,  when  the  Saxons  offered  an 
oblation  of  loaves  made  from  new  com ;  other  derivations  have  been 
given,  as  Lamb-mass,  from  the  tenants  of  the  see  of  York  having  been 
bound  to  bring  a  live  lamb  into  the  church  at  high  mass.  Brand  in 
his '  Popular  Antiquities '  speaks  of  it  as  still  a  usage  in  some  places 
for  tenants  to  be  bound  to  bring  in  wheat  of  the  year  to  their  lord  on 
or  before  this  day.  In  the  Salisbury  Manuals  of  the  15th  century  it 
is  called  **  Benedictio  novorum  Fructuum."  This  day  had  also  the 
name  of  the  Gule  of  August,  as  Pettingal  ('  Archffiologia,'  vol.  ii.  p.  67) 
says  from  the  Celtic  Wyl,  or  Gwyl,  a  festivaL  This  was  the  day  (the 
festival  of  St.  Peter's  ad  Vincula)  on  which  Peter-pence  was  paid  in 
England  while  Popery  was  established. 

LAMP-BLACK  is  a  variety  of  carbon ;  it  is  characterised  by  a  total 
absence  of  ciystalline  structure,  and  by  its  exceedingly  minute  state  of 
division.  It  may  be  prepared  by  burning  oi*ganic  matten  rich  in 
carbon,  with  an  imperfect  supply  of  air,  and  providing  means  for  col- 
lecting the  dense  smoke  or  soot  produced.  Inferior  varieties  of  resin 
are  sometimes  employed  as  a  source  of  lamp-black,  but  the  mat^ial 
generally  made  use  of  is  coal-tar.  The  latter  substance,  purified  to  a 
certain  extent  by  the  action  of  lime  and  steam,  is  supplied  from  a 
heated  main-pipe  to  a  series  of  small  jets,  each  furnished  with  a  wick, 
and  ignited.  Over  each  biuner  is  fixed  a  small  hood  into  which  the 
dense  smoke  passes,  and  being  conveyed  along  successive  series  of  coarse 
canvas  bags  connected  together  by  pipes,  deposits  its  soot  or  lamp-black 
on  their  sides.    After  the  operation  has  continued  for  some  days,  the 
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deposit  is  shaken  to  one  end  of  the  bag  and  removed,  and  the  mouth 
of  the  bag  again  tied  up. 

Lamp-black  is  largely  used  as  a  pigment,  chiefly  in  the  manufacture 
of  printers*  ink.     It  always  retains  a  small  quantity  of  undecomposed 
hydrocarbons. 
LAMP.    [Lights,  Artificial.] 

LAMP,  MONOCHROMATIC.    If  common  salt   be  dissolved  in 
spirits  of  vine  the  mixture  will  bum  with  a  yellow  flame,  and  if  no 
ther  Hghta  be  burning  at  the  same  time,  tHe  effects  will  be  extraordi- 
nary.    An  arrangement  for  furnishing  the  lamp  with  a  regulated 
supply  of  the  prepared  spirit  is  termed  a  mottochrotnatic  lamp, 

LAMP,  SAFETY.  It  has  long  been  known  that  coal-mines,  and 
especially  such  as  are  deep,  are  occasionally  infested  with  carburetted 
hydrogen,  a  gaseous  product,  which,  on  account  of  its  combustible 
property  is  called  fire-damp ;  the  word  being  the  equivalent  of  the 
German  dampf,  a  vapour  or  exhalation. 

Several  contrivances  had  been  proposed  for  safely  lighting  coal-mines 
subject  to  the  visitations  of  this  gas ;  but  the  safety-lamp  of  Sir  H.  Davy 
was  the  first  one  extensively  employ ed«  Davy  began  a  chemicid  examina- 
tion of  various  specimens  of  nre-damp,  by  which  he  confirmed  the 
previous  statement  of  Dr.  Henry,  that  the  pure  inflammable  part  of  it 
is  carburetted  hydrogen  gas.  He  found  that  it  required  an  admixture 
of  a  large  quantity  of  atmospheric  air  to  render  it  explosive.  Pro- 
ceeding with  his  experiments  Davy  ascertained  that  explosions  of 
inflammable  gases  are  incapable  of  being  passed  through  long  narrow 
metallic  tubes ;  and  that  this  principle  of  security  is  still  obtained  by 
diminishing  their  length  and  diameter  at  the  same  time,  and  likewise  by 
diminishing  their  length  and  increasing  their  number ;  so  that  a  great 
number  of  small  apertures  would  not  pass  explosion  when  their  depth 
was  equal  to  their  diameter.  This  fact  led  to  trials  upon  sieves  made 
of  wire  gauze.  He  found  that  if  a  piece  of  wire  gauze  was  held  over 
the  flame  of  a  lamp,  or  of  coal  gas,  it  prevented  the  flame  from  passing ; 
and  he  found  also  that  a  flame  confined  in  a  cylinder  of  very  fine 
wire  gauze  did  not  explode  even  a  mixture  of  oxygen  and  hydrogen, 
but  that  the  gases  burnt  in  it  with  great  vivacity. 

The  experiments  to  which  vre  have  now  alluded,  served  as  the  basis 
of  the  saiety-lamp,  which  Davy  described  as  follows :  "  The  apertures 
in  the  gauze  should  not  be  more  than  ^  of  an  inch  square.  As  the 
fire-damp  is  not  inflamed  by  ignited  wire,  the  thickness  of  the  wire  is 
not  of  importance ;  but  wire  from  ^  to  ^  of  an  inch  in  diameter  is  the 
most  convenient.  Iron-wire  and  brass-wire  gauze  of  the  required 
degree  of  fineness  are  made  for  sieves  by  all  wire- workers ;  and  except 
when  a  lamp  is  to  be  used  by  a  viewer  for  dialling,  iron-wire  gauze  is 
to  be  preferred :  when  of  the  proper  degree  of  thickness  it  can  neither 
melt  nor  bum ;  and  the  coat  of  black  rust  which  soon  forms  upon  it 
superficially,  defends  the  interior  from  the  action  of  the  air.  The  cage 
or  cylinder  should  be  made  by  double  joinings,  the  gauze  being  foldeid 
over  so  as  to  leave  no  apertures.  When  it  is  cylindrical  it  should  not 
be  more  than  two  inches  in  diameter ;  for  in  larger  cylinders  the  com- 
bustion of  the  fire-damp  renders  the  top  incon- 
veniently hot;  and  a  aouble  top  is  always  a 
proper  precaution,  fixed  at  the  distance  of  half 
or  three-quarters  of  an  inch  above  the  first  top. 
The  gauze  cylinder  should  be  fastened  to  the 
lamp  by  a  screw  of  four  or  five  turns,  and  fitted 
to  Uie  screw  by  a  tight  ring.  All  joinings  in 
the  lamp  should  be  made  with  h^xl  solder; 
and  the  security  depends  upon  the  circum- 
stance that  no  aperture  exists  in  the  apparatus 
larger  than  in  the  wire  gauze." 

The  annexed  figure  of  the  safety-lamp  re- 
quires but  little  explanation.  The  cylinder  of 
wire  gauze  is  defended  by  three  upright  strong 
wires,  which  meet  at  the  top ;  and  to  them  a 
ring  is  fixed,  from  which  the  instmment  is  sus* 
pended.  The  lamp  is  screwed  on  to  the  bottom 
of  the  wire  gauze,  and  is  supplied  with  oil  by 
the  pipe  projecting  from  it.  A  wire,  bent  at 
the  upper  end,  is  passed  through  the  bottom  of 
the  lamp  for  raising,  lowering,  or  trimming  the 
wick,  when  the  lamp  is  lighted  and  introduced 
into  an  atmosphere  gradually  mixed  with  fire- 
damp, the  first  effect  of  the  fire-damp  is  to 
increase  the  size  and  length  of  the  flame. 
When  the  inflammable  gas  forms  as  much  as  ^ 
of  the  volume  of  the  air,  the  cylinder  becomes 
filled  with  a  feeble  blue  flame ;  but  the  flame  of 
the  wick  appears  burning  brightly  within  the 
blue  flame.  The  light  of  the  wick  continues 
till  the  fire-damp  increases  to  one-sixth  or  one- 
fifth,  when  it  is  lost  in  the  flame  of  the  fire- 
damp, which  in  this  case  fills  the  cylinder  with 
a  pretty  strong  light.  The  operation  of  the 
wire  gauze  in  preventing  the  communication 
of  flame  is  thtiB  explained: — Flame  is  gaseous  matter  so  intensely 
heated  as  to  be  luminous.  When  the  flame  comes  into  contact  with 
wire  gauze  it  loses  so  much  heat  in  consequence  of  the  conducting 
power  of  the  metal,  that  it  is  cooled  down  below  the  point  at  which 
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gaseous  matter  can  remain  luminous ;  and  consequently  the  flame  of 
the  gaseous  matter  burning  within  tiie  lamp  is  incapable  of  passing 
through  it  so  as  to  set  fire  to  and  explode  the  mixture  of  fire-damp. 
This  cooling  power  is  exerted  even  though  the  wire  gauze,  by  effecting 
it,  be  rendered  red-hot. 

Although  the  inventor  of  this  lamp  expressed  himself  fuUy  satisfied 
of  its  security,  yet  others  have  entertained  strong  doubts  on  the 
subject.  During  the  session  of  parliament  for  1835  a  conmiittee  was 
appointed  to  inquire  into  the  Accidents  in  Mines.  The  evidence  of 
Mr.  Buddie  was  strongly  in  £ivour  of  the  safety  of  the  lamp ;  he  stated, 
that  for  many  years  he  had  had  not  less  than  1000,  and  sometimes  1500 
lamps  in  daily  use,  and  that  he  never  knew  in  one  solitary  instance  an 
explosion  to  happen  from  them;  and  he  mentioned  also  that  he  had 
been  with  them  in  all  possible  varieties  of  explosive  mixtures.  On  the 
other  hand  abimdant  evidence,  and  especially  that  of  Dr.  Pereira,  was 
adduced  before  Uie  committee  to  show,  that  in  strong  currents  of 
explosive  mixtures  the  lamps  could  not  be  trusted,  as  the  flame  passed 
through  them ;  indeed  Sir  H.  Davy  seems  himself  to  have  been  aware 
that  an  objection  might  possibly  be  urged  against  them  on  this  head, 
and  he  proposed  the  use  of  a  tin  shield  where  such  currents  occur. 
Dr.  Turner  remarks  : — "  If  a  lamp  with  its  gauze  red-hot  be  exposed  to 
a  current  of  explosive  mixture,  the  flame  may  possibly  pass  so  rapidly 
as  not  to  be  cooled  below  the  point  of  ignition ;  and  in  that  case  an 
accident  might  occur  with  a  lamp  which  would  be  quite  safe  in  a  calm 
atmosphere.  It  has  been  shown  by  Messrs.  Upton  and  Roberts,  that 
flame  may  in  this  case  be  made  to  pass  through  the  safety-lamp  as 
commonly  constructed;  and  I  am  satisfied,  from  having  witnessed 
some  of  fljeir  experiments,  that  the  observation  is  correct.  This  then 
may  account  for  accidents  in  coal-mines  where  the  safety-lamp  is 
constantly  employed.  An' obvious  mode  of  avoiding  such  an  evil  is  to 
diminish  the  apertures  of  the  gauze ;  but  this  remedy  is  nearly  imprac- 
ticable from  the  obstacles  which  very  fine  wire  gauze  causes  to  the 
diffusion  of  light.  A  better  method  is  to  surround  the  common  safety- 
lamp  with  a  glass  cylinder,  allowing  air  to  enter  solely  at  the  bottom 
of  the  lamp  through  wire  gauze  of  extreme  fineness,  placed  horizontally, 
and  to  escape  at  top  by  a  similar  contrivance." 

In  mentioning  the  names  of  other  inventors  of  safety-lamps,  we  must 
especially  allude  to  the  late  Geoige  Stephenson ;  because  some  inju- 
dicious friends  of  Davy  have  sought  to  brighten  the  fame  of  that  great 
chemist  by  disparaging  the  self-taught  engineer.  In  1815  Stephenson 
was  engine-wright  at  the  Eillingworth  Colliery,  near  Newcastle. 
Terrible  explosions  having  taken  place,  he  turned  his  ingenious  mind 
to  the  devising  of  some  kind  of  lamp  which  would  not  prove  dangerous. 
Dr.  Clanny  of  Sunderland  had  taken  up  the  subject  two  years  before, 
but  had  not  yet  surmounted  the  difficulties.  In  the  month  of  August, 
Stephenson  drew  out  a  sketch  for  a  lamp,  which,  after  conferring  with 
Mr.  Nicholas  Wood  and  other  colliery  engineers,  was  sent  to  a  lamp- 
maker  at  Newcastle.  The  new  lamp  was  ready  on  Oct.  21st,  and  was 
tried  successfully  on  the  same  day.  Stephenson  then  made  a  few 
improvements,  and  caused  a  new  lamp  to  be  ready  by  Nov.  4th.  Again 
he  experimented  and  made  improvements,  and  a  still  more  complete 
lamp  was  ready  by  Nov.  30th ;  and  the  "  Qeordy  "  lamp,  as  the  miners 
familiarly  called  it,  at  once  came  into  use  at  Killingworth.  During 
these  very  months  Davy  was  at  work  on  the  experiments  which  led  to 
his  safety-lamp ;  and  it  is  now  clearly  proved,  by  the  evidence  collected 
in  Smiles*s  '  Life  of  George  Stephenson,'  that  the  illustrious  chemist 
and  the  humble  engine-wright  arrived  by  wholly  independent  paths  at 
a  knowledge  of  the  facts  concerning  the  passage  (or  rather  the  non- 
passage)  of  flame  through  tubes  and  small  apertures.  The  coal-miners 
of  the  north  did  justice  to  Stephenson  in  a  very  public  way  in  1817. 

The  merits  and  defects  of  safety-lamps  have  formed  a  subject  for 
many  committees  of  inquiry.  The  parliamentary  committee  of  1835 
has  already  been  adverted  to.  A  great  explosion  near  Sunderland  in 
1889  led  to  the  formation  of  a  South  Shields  committee,  the  membei-s 
of  which  devoted  three  years  to  the  collecting  of  evidence  relating  to 
the  causes  of  colliery  explosions ;  and  one  of  the  results  to  which  they 
arrived  was,  that  the  safety-lamp  might  in  some  circumstances  be  a 
source  of  danger  rather  than  security,  if  it  induced  a  neglect  of 
measures  for  ventilating  the  mines.  There  was  a  committee  of  the 
House  of  Lords  appointed  in  1849  to  inquire  into  the  causes  of  these 
terrible  disasters ;  this  was  followed  by  similar  committees  of  the 
House  of  Commons  in  1852  and  the  next  two  years ;  and  the  result  of 
all  the  inquiries  was  to  show  that  any  one  among  a  large  variety  of 
safety-lamps  would  render  useful  service,  provided  care  be  taken  in 
the  oamg.  It  is,  however,  painfuUy  evident  that  this  amount  of  care 
is  not  always  taken ;  for  the  miners  are  too  often  thoughtless  in  the  use 
of  their  lamps. 

In  briefly  noticing  some  among  the  many  kinds  of  safety-lamp 
devised  since  the  time  of  Davy,  it  may  be  useful  to  mention  that  they 
depend  for  their  safety  on  two  principles — ^the  obstructive  action  of 
wire-gauze,  and  the  protective  shield  afforded  by  a  glass  cylinder.  Of 
the  Davy  lamp  enough  has  been  said  in  former  paragraphs;  the  method 
of  arrangement  has  only  been  slightly  altered  since  his  day. 

The  Stephenson  lamp  has  a  glass  cylinder  inside  the  wire-gauze 
cylinder.  The  air  is  supplied  through  a  triple  circle  of  small  holes  in 
the  metal  bottom.  Inside  the  top  of  the  glass  cylinder  is  a  sort  of 
metal  chimney  full  of  small  holes.  The  lamp  gives  a  steady  light  by 
being  protected  from  the  currents  of  the  mine.    It  has  a  few  advan- 
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tdges  over  the  Davy^  but  is  generally  considered  by  miners  not  quite 
equal  in  security  to  some  others  presently  to  be  noticed.  If  the  glass 
cylinder  breaks,  the  lamp  becomes  a  common  wire-gauze  lamp,  but 
with  rather  too  large  a  diameter;  for  it  is  found  that  if  the  diameter 
be  more  than  about  1^  inches,  too  great  a  volume  of  explosive  gas 
might  be  contained  within  it. 

The  Smith  lamp,  a  modification  of  the  Stephenson,  admits  the  air 
through  the  wire  gauze  as  well  as  through  the  perforations  in  the 
metal  plate;  and  there  are  other  arrangements  for  preventing  the 
stoppage  of  the  perforations  by  dust  and  oil — an  evil  to  which  the 
Stephenson  lamp  is  subject. 

The  Clanny  lamp  has  an  apparatus  for  extinguishing  the  flame  In 
an  explosive  mixture,  when  the  flame  is  of  sufficient  strength  to 
extend  itself  high  in  the  lamp.  The  flame  melts  a  thin  wire,  which 
lets  fall  a  shield  or  extinguisher,  so  placed  as  to  put  out  thf  ^cu-flame, 
leaving  a  very  small  ot^flame  sufficient  to  light  the  miner  away  from 
the  dangerous  place.  Dr.  Clanny  has  devoted  a  large  amount  of  atten- 
tion to  the  minor  details  of  the  lamp,  especially  to  the  mode  of 
admitting  air  for  combustion. 

The  Upton  and  Roberts  lamp  has  a  glass  cylinder  outside  the  wire- 
gauze  cylinder.  The  air  is  admitted  through  horizontal  apertures  just 
over  the  oil- vessel,  and  then  has  to  follow  an  intricate  route  before  it 
can  touch  the  wick.  As  a  warning  of  the  presence  of  foul  air  in  the 
mine,  it  is  the  most  sensitive  of  all  the  safety-lamps ;  but  this  sensi- 
tiveness is  the  very  cause  of  the  lamp  not  being  much  used,  for  its 
light  is  either  dimmed  or  actually  put  out  by  causes  very  likely  to 
occur  in  a  coal-pit ;  and  the  miners  hence  dislike  it,  although  it  is 
spoken  very  highly  of  by  scientific  men,  who  test  it  in  their 
laboratories. 

The  Martin  lamp  has  no  wire-gauze.  The  air  is  admitted  through 
perforations  in  a  metal  bottom  to  the  wick.  The  body  of  the  lamp  is  a 
glass  chimney,  on  the  top  of  which  is  a  copper  chimney  contracting 
gradually  to  a  cone.  It  is  very  delicate  in  its  action,  exting^hing 
itself  almost  on  the  approach  of  carburetted  hydrogen.  This  would, 
however,  render  it  useless  in  a  very  fiery  mine;  besides  which,  an 
.  unprotected  glass  cylinder,  without  wire-gauze  inside  or  out,  is 
considered  dangerous. 

The  Ayre  lamp  has  an  arrangement  by  which  the  air  passes  through 
a  valve ;  the  valve  closes  whenever  the  atmosphere  becomes  light  or 
filled  with  foul  gas,  and  thus  extinguishes  the  lamp. 

The  Muessler  lamp,  much  used  in  the  Belgian  coal-mines,  is  larger 
than  the  English  lamps.  A  glass  vessel  surrounds  the  flame.  The  air 
can  only  reach  the  flame  over  the  top  of  the  glass,  which  is  covered 
with  wire-gauze.  Over  the  glass,  and  as  a  continuation  of  it,  is  a 
wire-gauze  cylinder,  having  a  brass  top  full  of  minute  holes.  A  small 
metal  chimney  pierces  the  horizontal  disc  of  gauze  which  covers  the 
glass,  to  give  an  outlet  for  the  flame  and  the  products  of  combustion. 
The  adr  must  pass  downwards  through  this  lamp  before  it  can  reach 
the  wick.  The  Muessler  lamp  gives  a  good  light,  and  is  very  safe 
against  explosive  mixtures ;  but  it  is  heavier  than  the  English  lamps, 
and  its  unprotected  glass  vessel  is  liable  to  fracture ;  moreover,  if  held 
a  little  sloping  (which  is  very  likely  to  occur  in  iise),  the  flame 
goes  out. 

The  Lemielle  lamp,  also  used  in  Belgium,  is  a  sort  of  Davy  lamp, 
with  a  glass  cylinder  fitting  tightly  inside  it,  and  extending  about  half 
the  height.  The  wire-gauze  is  spread  out  at  the  bottom  into  a  trebly- 
thick  flat  rim ;  and  the  arrangement  is  such  that  the  air  to  feed  the 
flame  must  pass  down  through  the  treble  gauze  rim  into  a  space 
between  the  top  of  the  oil-vessel  and  the  wick,  and  then  up  again  to 
the  wick  in  the  narrow  glass  cylinder. 

The  Whitehead  lamp  consists  of  an  iron  cylinder,  with  on  one  side  a 
bull's-eye  surrounded  by  reflecting  surfaces.  The  air  to  support  com- 
bustion passes  through  a  number  of  small  orifices  roimd  the  oil  recep- 
tacle, and  thence  through  v/ire-gauze.  The  air  admitted  is  purpose^ 
smaU  in  quantity.  Wire-gauze  is  also  introduced  at  the  top  of  the 
chimney,  so  as  to  complete  the  isolation  of  the  flame. 

There  are  many  other  forms  of  safety-lamp  which  have  engaged  the 
attention  of  practical  men, — such  as  Elsin's,  a  Belgian  lamp  intended 
to  give  more  light  than  is  usually  obtained ;  Fyf e's,  something  like 
Chmny's,  but  having  double  gauze  at  the  top  instead  of  single; 
Watson's,  which  has  apparatus  for  locking  up  the  lamp  in  such  a  way 
that  the  miner  cannot  open  it  imtil  it  needs  to  be  trimmed ;  Hender- 
son's, with  a  double  glass  cvlinder,  having  water  between  to  cool  the 
outer  glass;  Boty's,  a  Belgian  lamp  with  gaiue  and  glass;  Martyn 
Roberts's,  having  a  contrivance  for  extiDguishmg  the  flame  if  the  lamp 
should  be  broken;  Glover's,  having  two  concentric  glasses,  and  an 
arrangement  for  making  a  current  of  oool  air  circulate  between  them. 
Some  have  been  made  with  the  wire-gauze  electro-silvered,  in  order  to 
reflect  more  light;  seeing  that  it  has  been  found  bv  Mr.  Goldsworthy 
Qumey,  that  when  dull  iron  wire  is  used,  three-fourths  of  the  light 
is  lost. 

Amid  much  diversity  of  opinion  concerning  the  relative  merits  of 
these  various  kinds  of  safety-lamp,  there  is  a  pretty  general  agreement 
that  the  gauze  cylinder  should  be  accompanied  by  one  of  glass,  to 
resist  the  action  of  strong  currents  of  air ;  and  that  the  glass  without 
the  gauze  is  not  sufficiently  protected  against  fracture. 
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LAND,  in  its  most  restricted  legal  signiflcation.  Is  confined  to 
g^und.    In  this  sense  the  term  is  used  in  formal  pleadings. 

By  the  statute  of  Wills  (1  Vict.  c.  26),  a  devise  of  the  hmd  of  the 
testator  is  to  be  construed  to  include  customary,  copyhold,  and  leat>e- 
hold  estates  to  which  the  description  will  extend,  as  well  as  freehold 
estates,  unless  a  contrair  intention  appear.  In  its  more  wfde  leg^ 
signification  land  extends  also  to  meadow,  pasture,  woods,  moors, 
waters,  fto. ;  but  in  this  wider  sense  the  word  generally  tued  is  lands  .- 
the  tenn  land  or  lands  is  taken  in  this  latger  sense  in  conveyances  and 
contracts. 

In  conveying  the  land,  houses  and  other  buildings  erected  thereon, 
as  well  as  mines,  kc,  under  it,  will  pass  with  it,  unless  epeciallj 
excepted.  A  grant  of  the  vesture  of  certain  land  is  more  restricted, 
and  transfers  merely  a  particular  or  limited  right  in  such  land,  and  the 
houses,  timber,  trees,  mines,  and  other  real  things,  which  are  con- 
sidered as  part  or  parcel  of  the  inheritance,  are  not  conveyed,  but  only 
com,  grass,  underwood,  &c.,  the  produce  of  the  land.  Other  lzmlt4^*I 
or  particular  rights,  as  fishhig,  cutting  turf,  &o.,  mav  be  granted,  which 
confer  no  interest  in  the  land  itself,  or,  as  it  is  called,  the  realty,  btit 
only  the  benefit  of  such  particular  privileges.  But  a  grant  of  the 
fruits  and  profits  of  the  hmd  conveys  also  the  land  itself.  Absolute 
ownership  of  land  carries  with  it  the  right  to  the  possession  downward.^ 
of  the  minerals,  waters,  kc,  and  also  upwards,  agreeably  to  the  maxfm, 
"  cujus  est  solum,  ejus  eat  usque  ad  coclum." 

Ownership  of  land  is  expressed  in  the  English  law  by  the  term  real 
property,  in  contradistinction  to  personal  property,  which  consists  in 
money,  goods,  and  other  moveables. 

Land  is  legally  considered  as  enclosed  from  neighbouring  land,  thoupfa 
it  lie  in  the  middle  of  an  open  field,  and  may  therefore  be  called  a 
cloie  ;  and  the  owner  may  subdivide  this  ideal  close  into  as  many  i<ie^il 
parcels  as  he  pleases,  and  may,  in  legal  proceedings,  describe  each  of 
these  parcels,  however  minute,  as  his  close.  An  illegal  entry  into  the 
land  of  another  is  therefore  called,  in  law,  breaking  and  entering  his 
close,  and  the  remedy  is  by  the  action  of  trespass,  "  Quare  clausum 
fregit." 

Cand  derelict,  or  left  dry  by  the  sudden  receding  of  the  sea,  or  of  the 
water  of  a  navigable  river,  belongs  to  the  king  by  his  prerogative ;  but 
land  formed  by  alluvion,  that  is,  by  gradual  imperceptible  receding  of 
any  water,  or  by  a  gradual  deposit  on  the  shore,  accrues  to  the  owner 
of  the  adjoining  land. 

The  word  land  is,  by  the  interpretation  clause  of  many  statutes,  as 
well  public  as  private,  made  to  include  every  species  of  real  property 
and  every  denomination  of  right  and  interest  therein. 

{Vocior  and  Student ;  Co.  Litt. ;  Comyn's  I>ig.) 

LAND  TAX  is  a  branch  of  the  public  revenue  of  England,  which 
was  first  raised  in  its  present  form  in  1692.  It  was  contrary  to  the 
spirit  of  the  feudal  i^stem  that  pecuniary  assessments  should  be  made 
upon  land  held  by  knight's  service,  the  personal  military  services  of 
the  tenants  being  in  this  and  in  other  countries  considered  as  entitling: 
them  to  exemption  from  tallage,  or  direct  taxation.  The  first  inroatl 
upon  this  principle  in  England  was  the  payment  of  escuage  as  a  com- 
mutation for  personal  service.  This  was  followed  by  pecuniary  grants 
made  by  parliament  in  the  form  of  subsidies  upon  tne  abolition  of  the 
miUtary  tenures  by  the  Long  Parliament,  which  was  afterwards  con- 
firmed by  the  first  parliament  of  Charles  II. ;  the  ground  of  exemption 
ceased,  and  land  as  well  as  personal  estate  was  made  the  subject  of 
assessment. 

Until  1799  the  land-tax  was  granted  by  parliament  for  only  one 
year,  and  the  acts  under  which  it  was  levied  were  renewed  annually ; 
but  in  that  year  an  act  was  passed  rendering  the  tax  perpetual,  the 
object  of  thu  alteration  being  to  facilitate  the  raising  of  jnoney  by 
means  of  its  redemption.  Under  the  conditions  of  this  act  tne  tax  was 
offered  for  sale  first  to  the  owner  of  the  land  upon  which  it  was 
chargeable,  and  if  the  purchase  were  declined  by  him  then  to  any  other 
.  person,  in  which  latter  case  the  purchaser  was  to  receive  the  amount 
half-yearly  from  the  receiver-general.  The  payments  were  in  either 
case  to  be  made  not  in  money,  but  by  the  transfer  of  an  equivalent 
amount  of  the  national  debt.  The  advantage  stipulated  on  the  part  of 
the  public  was,  that  if  redeemed  by  the  owner  of  the  land,  the 
interest  or  annuity  transferred  in  payment  should  exceed  the  annual 
amount  of  the  tax  redeemed  by  10  per  cent ;  and  if  purchased  by  an 
indififerent  party,  that  the  interest  or  annuity  ^ould  exceed  that  annual 
amount  by  20  per  cent. :  for  example,  if  the  land-tax  to  be  redeemed 
by  the  owner  amounted  to  U.  per  annum,  the  sum  of  3  per  cent,  stock 
to  be  paid  for  the  same  would  be  ISdL  6it.  Sd.,  the  annuity  in  respect 
ol  which  would  be  5L  10«.,  or  10  per  cent,  advance  upon  the  tax.  If 
the  purchaser  were  a  stranger,  the  amount  of  8  per  cent,  stock  would 
be  200/.,  or  an  annuity  of  6^  per  annum,  beins  20  per  cent,  advance 
This  measure  met  with  only  a  partial  success,  which  oocaaioned  several 
modifications  to  be  made  in  its  terms  with  the  view  of  rendering  them 
more  acceptable  to  the  landowners.  The  most  important  of  these 
modifications  were  passed  in  1811  and  1812,  when  the  management 
was  transferred  from  special  commissioners  to  the  Commissioners  for 
the  Affiiirs  of  Taxes;  the  preference  given  in  previous  acts  to  t^e 
owners  was  revoked,  except  as  regarded  priority  where  competition 
appeared,  and  the  purchase-money  was  made  payable  by  thirty-two 
hall-yearly  instalments. 

The  rate  at  which  this  tax  is  charged  is  48.  in  the  pound  on  the 
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annual  value,  as  rated  at  the  time  of  imposition.  Consequently  the 
produce  varies  but  little,  ranging  between  1,100,000^.  and  1,200,000^ 
For  the  year  ending  March  81, 1859,  it  was  1,100,081^.  for  England, 
Wales,  and  Scotland.    Ireland  is  exempt. 

LANDGllAVE.  In  the  early  history  of  Gennany  the  GiXLve  was  an 
inferior  judge,  who  was  chosen  by  the  people  for  his  experience  in 
business.  Under  the  Franks  the  Graves  were  no  longer  chosen  by  the 
people,  but  appointed  by  the  kings  or  emperors,  and  were  judges  of  a 
province;  above  them  in  rank  were  the  Herzogs,  or  dukes;  and  below 
them  the  Gaugrafs,  or  judges  of  a  district  (called  a  Gau)  a  division  of 
which  there  are  still  some  traoes  in  Germany,  as  the  Rheingau  and  the 
Vinsohgau,  in  whidli  they  exercised  the  rights  of  government  in  the 
king's  name,  having  especially  the  administration  of  justice,  the  police, 
and  the  royal  revenues.  After  the  time  of  the  Carlovingian  kings  the 
following  classes  were  distinguished :  Ptdgiuvea  (Pfalzgraf ,  from  pfah, 
court),  who  sat  in  judgment  at  the  king's  court,  and  examined  whether 
a  suit  must  be  decided  by  the  king  himself;  Margraves  (properly 
Markffraves,  Markgrai).  from  mark,  a  frontier  or  boundary,  who  were 
keepers  of  the  frontiers  (lords  of  the  marches);  said  Landgrava,  Nearly 
all  these  titularies,  however,  soon  made  themselves  independent  of  the 
sovereign.  The  Markgraves  of  Thiiringen  assumed  the  title  of  Land- 
graves towards  the  end  of  the  11th  century,  and  it  was  obtained  in  the 
next  centuiy  by  the  Graves  of  Hesse,  in  whose  dominionB  the  title  is 
still  borne  by  the  Landgraf  of  Hesse  Homburg,  while  the  two  elder 
branches  have  assimied  the  titles — ^the  senior  that  of  Elector  of  Hesse 
Cassel,  the  second  that  of  Grand  Duke  of  Hesse  Darmstadt. 

LANDING-STAGE,  a  structure  erected  upon  the  banks  of  a  river, 
quay,  or  dock,  for  the  purpose  of  facilitating  iJie  dischaxge  of  goods,  or 
the  landing  of  passengers,  from  the  vessels  frequenting  the  particular 
port  or  loodlty  under  consideration.  Landing-stages  imder  these  cir- 
cumstances may  either  be  fixed,  as  in  the  majority  of  docks,  where 
they  are  provided  with  hand,  steam,  op  hydraulic  cranes,  or  with  other 
machinery  for  facilitating  the  operations  of  unloading;  or  they  may  be 
floating,  as  in  the  various  passenger  stations  upon  the  Thames,  or  upon 
the  Mersey,  Frith  of  Forth,  &o.  The  variable  conditions  of  the  loads 
to  be  disohaiged,  in  the  first  case,  and  of  the  rise  of  tide,  or  of  the 
variations  of  the  surface  lines  in  the  second,  introduce  such  countless 
modifications  into  the  details  of  landing  stages,  that  it  becomes  im- 
possible to  lay  down  any  general  rule  with  respect  to  them ;  it  may 
suffice,  therefore,  to  refer  to  the  landing  stages  at  Liverpool;  at 
Blackfriara  Bridge,  London;  at  the  Albert  Docks,  Liverpool,  the 
Regent's  Cansd  Docks,  and  the  Yictoria  Docks,  as  illustration?  of  this 
class  of  structures  in  some  of  its  more  strildng  modifications.  In 
passenger-landing  stages  there  should  be  provision  made  for  booking, 
and  for  checking  the  arrival  of  travellera ;  and  in  goods  landing  stages 
there  should  be  ample  means  for  weighing,  measuring,  sampling,  or 
packing  the  goods;  in  both  of  them,  the  vessels  to  be  imloaded  should 
be  able  to  liie  out  of  the  ordinary  course  of  the  ships  frequenting  the 
pajticular  place,  and  be  able  to  Gut  o£f  easily  into  the  open  water  when 
required.  The  Brighton  chain  pier,  and  the  landing  stage  of  a  some- 
what similar  character  erected  by  the  late  Sir  I.  Brunei  at  the  island 
of  Bourbon,  may  be  referred  to  as  amongst  the  most  remarkable 
landing  stages  on  exposed  coasts. 

LANDING-WAITER,  an  officer  of  the  customs,  whose  duties  consist 
in  taking  an  accurate  account  of  the  number,  weight,  measure,  or  quality 
of  the  various  descriptions  of  merchandise  landed  from  foreign  coimtries 
or  colonial  possessions.  Landing-waiters  likewise  attend  to  tho  ship- 
ment of  aU  goods  in  respect  of  which  bounties  or  drawbacks  are 
claimed.    These  officers  are  likewise  called  searchers. 

LANDLOKD  AND  TENANT.    [Tewant  and  Lahdlobd.] 

LANDSCAPE  GARDENING.    [Gards^v.] 

LANGUAGE,  taken  in  its  most  general  sense,  may  be  defined  as  the 
means  by  which  the  thoughts  of  one  mind  are  conveyed  to  another 
mind;  and  it  may  be  assumed,  as  a  self-evident  proposition,  that 
the  channel  must  be  one  or  more  of  the  senses.  Of  these  the  most 
available  are  of  course  the  sight  and  hearing,  but  not  to  the  exclusion 
of  the  others.  Thus  the  sense  of  smell  is  turned  to  account  when  the 
blood-hound  is  employed  to  track  a  fugitive,  but  the  materials  at  hand 
for  action  on  the  nostrils,  the  eopia  narium,  must  needs  be  limited, 
nor  would  any  reference  to  this  sense,  or  that  of  taste,  have  been  made 
on  the  present  occasion  but  that  it  is  always  desirable  in  an  inquiry, 
to  cast  a  look,  however  transient,  over  the  whole  field.  While  visible 
language  is  employed  chiefly  for  the  purpose  of  recording  knowledge, 
there  are  crises  where  it  is  needed  for  immediate  use.  Thus,  to  take 
the  case  of  the  deaf  man  in  the  farce  of '  Boots  at  the  Swan,'  a  series 
of  inefficient  attempts  on  the  part  of  a  traveller  to  procure  refreshments 
by  verbal  orders,  when  followed  by  a  few  movements  of  the  hands,  as 
of  cutting  food  in  a  plate  and  conveying  it  to  the  lips.  The  captain 
again  on  the  bridge  of  a  steamboat,  amid  the  noise  of  passengers  and 
weather,  by  previously  concerted  movements,  conveys  his  orders  either 
to  the  boy  above  the  engine  or  to  the  sailor  at  the  hehn.  In  those  sod, 
but  happily  rare,  cases,  where  the  channels  of  the  eye  and  ear  are  both 
closed,  time  was  when  the  imhappy  sufferer  was  left  to  a  life  of  worse 
than  brutal  torpidity ;  but  by  modem  science  the  sense  of  touch  alone 
has  been  made  to  supply  in  some  measure  the  deficiency,  as  in  the 
well-known  case  of  Laura  Bridgman.  The  language  then  of  the  eye 
and  the  ear  need  alone  claim  our  attention.  Some  remarks  on  the 
comparative  advantages  of  these  two  forms  of  language  have  already 


been  given  in  a  previous  article  [^Alphabet].  It  may  be  sufficient  on 
this  head  to  notice  the  not  ummportant  fact,  that  it  may  often  be 
advantageous  to  call  the  visible  in  aid  of  the  oral  Unguage.  Thus  a 
shrug  of  the  shoulders,  a  stamping  of  the  foot,  and  movement  of  the 
hand  in  various  ways,  often  add  much  to  the  intelligibility  of  a 
speaker. 

In  an  endeavour  to  find  out  the  origin  of  oral  language,  an  inquirer 
is  met  by  difficulties — some  imaginaiy,  some  real  That  the  tai^  is  no 
easy  one  is  seen  at  once  in  the  fact  that  historical  aid  can  be  of  little 
value,  inasmuch  as,  from  tho  nature  of  the  case,  written  language 
belongs  to  a  much  higher  civilisation  tJian  that  which  was  contented 
with  the  language  of  sounds.  On  the  other  hand,  little  weight  need  be 
given  to  the  doctrine  oocaaionally  put  forward,  that  the  attempt  in 
itself  savours  of  impiety,  especially  when  tiie  invention  is  ascribed  to 
man's  own  efforts  under  the  stimulus  of  the  wonts  which  social  life 
brings  with  it.  The  Book  of  Genesis,  it  is  now  admitted  by  our  best 
informed  divines,  was  not  written  to  form  a  code  of  science ;  yet,  taken 
in  its  most  literal  sense,  the  Mosaic  account,  instead  of  justifying  the 
assertion  of  a  living  writer,  that  God  gave  man  language,  expressly 
ascribes  the  immediate  invention  to  Adam.  The  most  scrupulous 
theologian  therefore,  will  have  no  reason  to  quarrel  with  the  views 
about  to  be  put  forward.  Others  again  treat  the  problem  as  one 
insoluble  for  us.  '*  How  this  latent  power  evolved  itself  first,"  says 
the  writer  already  alluded  to,  ''how  this  spontaneous  generation  of 
language  came  to  pass,  is  a  mystery,  and  as  a  mystery  all  tibe  deepest 
inquirers  into  the  subject  are  content  to  leave  it."  Let  us  hope  that 
an  attempt  to  throw  a  wet  blanket  on  the  inquiry  will  not  be  successf  uL 
In  all  departments  of  knowledge,  "  the  impossible"  has  again  and  again 
been  accomplished,  and  the  solution  has  usually  been  effected  by  the 
establishment  of  principles  not  more  remarkable  for  power  tlum  for 
simplicity.  We  think  it  the  more  important  to  lu^  this  law  of  sim- 
plicity, as  marking  all  just  explanations  of  natural  phenomena,  because 
a  certain  love  of  the  mystical  has  induced  some  modem  writers  to 
shut  their  eyes  to  wha£  is  really  most  simple  in  the  present  inquiry. 
The  same  writer,  who  has  many  claims  on  public  attention,  while  he 
admits  that  man  has  adorned  and  enriched  his  life  witii  various  arts 
and  inventions,  objects  to  the  theory  that  in  like  manner  he  invented 
language.  To  the  doctrine,  that  from  rude  and  imperfect  beginnings, 
the  inarticulate  cries  by  which  he  expressed  his  natural  wants,  the 
sounds  by  which  he  sought  to  imitate  the  impression  of  natural 
objects  upon  him,  man  by  little  and  little  arrived  at  that  wondrous 
organ  of  thought  and  feeling  which  he  now  poeseases,  he  opposes 
the  objection  that  language  would  then  be  an  accident  of  human 
nature,  forgetting  that  it  is  one  of  those  accidents  which  must  have 
occurred,  so  that  chance  at  once  meiges  in  certainty.  Moreover,  what 
valuable  and  permanent  results  may  come  out  of  mere  accident,  has 
been  shown  of  late  in  the  highly  philosophical  doctrine  of  "  Natural 
Selection  "  in  the  animal  and  vegetable  kingdoms. 

It  was  long  contended  that  the  significancy  attached  to  sounds  was 
altogether  conventional.  Thus  the  author  of  'Hermes'  (814)  says : 
"  The  meaning  of  language  is  derived  from  compact."  No  doubt  this 
theory  of  arbitrary  signs  is  in  itself  thoroughly  intelligible.  The 
signal-flags  of  a  fleet,  the  oscillations  of  the  needles  in  a  telegraph  office, 
owe  their  value  entirely  to  a  previous  understanding ;  but  the  explana- 
tion is  utterly  without  solidity  for  oral  language,  inasmuch  aa  we 
cannot  easily  imagine  a  man  possessed  of  sufficient  authority  to  dictate 
such  arbitrary  laws,  or  able  to  make  known  his  vrishes.  Add  to  this 
the  consideration  that  the  absence  of  all  natural  connection  between 
the  significant  sound  and  the  thing  signified,  would  render  it  the  more 
difficult  both  to  acquire  and  to  retain  a  language  so  constituted.  The 
theory  then  that  would  found  language  on  the  assumption  of  a  com- 
pact, may  be  left  to  share  the  fate  of  other  similar  theories,  such  as 
Rousseau's  'Contrat  Social.'  On  the  other  hand  it  is  now  idl  but 
universally  admitted  that  some  portion  of  language  at  any  rate,  owes 
its  origin  to  an  imitation  of  the  sounds  that  occur  in  nature.  The 
fiMO-cow,  the  haorUanb  of  the  child,  the  cuckoo,  ^epeewU,  ihewMp-poW' 
will,  the  tuco'iueo,  are  simple  bat  irresistible  examples  of  this  law ; 
and  we  have  the  same  principle  presented  in  the  dialogue  over  the 
Chinese  banquet,  when,  as  the  tale  goes,  an  English  visitor  endeavoured 
to  extract  from  the  native  waiter  a  little  information  as  to  the  dish  he 
was  eating  by  the  inquiring  words  "  quack  quack,  eh  ? "  and  received 
the  more  intelligible  than  welcome  answer  of  "  bow-wow  I "  But  if 
the  imitation  of  actual  sounds  admittedly  supplied  one  part  of  language, 
is  it  aa  overbold  supposition  that  all  language  came  from  this  source  ? 
Not  that  it  is  to  be  expected  that  in  each  individual  case  we  should 
succeed  in  tracing  up  the  meaning  of  a  word  to  its  onomatopoetic 
progenitor,  for  words  are  incessantly  modifying  their  meaning,  and  the 
principle  of  association  by  whioh  this  result  is  effected,  is  often  difficult 
to  follow.  No  better  proof  of  this  difficulty  is  to  be  found  than  in 
the  fact  that  the  same  word  has  occasionally  obtained  meanings 
diametrically  opposed  to  each  other.  Thus  the  Latin  noun  species,  lit. 
'  sight,'  is  at  one  time  employed  to  denote  what  a  person  seems  to  him-' 
self  to  see,  and  thus  we  have  a  -class  of  meanings  denoting  what  is 
utterly  unreal,  just  as  our  language  owes  to  the  some  stock  its  nouns 
specious  and  spectre.  At  other  times  it  has  meanings  in  keeping  with 
the  doctrine  that  ''  seeing  is  believing,"  and  it  ia  in  this  way  that  we 
have  in  use  the  terms  specie,  "  solid  bullion,"  as  opposed  to  paper 
money,  and  spice,  which  at  one  time  vied  with  gold  itself  in  valae. 
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So  the  learned  Deao  of  WeetmiiisteT  points  out  that  impaUentia  has 
borne  at  different  times  the  opposite  meanings  of  "  impatience  "  (non- 
enduring)  and  "apathy"  (non-feeling). 

But  to  return  to  the  subject  of  the  formation  of  words  on  the 
principle  of  natural  imitation,  it  is  important  to  notice  that  there  are 
those  who  would  draw  a  line,  by  which  words  so  formed  are  separated 
from  the  large  residue  of  language.  Thus  there  was  published  a  few 
years  back,  a  valuable  paper  by  Buschmann,  in  the  '  Transactions  of  the 
Berlin  Academy/  in  which  he  traces  through  the  languages  of  the 
world  the  terms  for  the  leading  relations  of  family,  as  fa£sr  and  mother, 
and  so  establishes  a  remarkable  similarity  of  forms  over  the  whole 
sur&ce  of  our  globe.  Another  German  writer  in  the  '  Transactions  of 
the  Philological  Society'  (1859,  pp.  84-86),  has  done  the  same  for  the 
pronouns  of  the  first  and  second  person.  It  matters  little  for  the 
present  purpose  that  the  two  writers,  here  spoken  of,  refuse  to  see  in 
this  identity  of  results  a  proof  of  the  historical  unity  of  mankind,  con- 
tending that  it  can  only  prove  the  ideal  unity  of  hmnan  nature ; 
meaning  ,it  is  supposed  Uiereby,  that  different  races  of  men  may  owe 
their  possession  of  these  words  in  common,  not  to  tradition,  but  to  the 
working  of  similarly  constituted  minds  under  similar  circumstances. 
For  our  present  inquiry  it  is  enough  that  they  fully  admit  the  develop- 
ment of  these  words  on  natural  principles,  as  opposed  to  any  arbitrary 
law  of  dictation.       • 

But  if  the  view  which  ascribes  the  origin  of  words  to  onomatopoeia 
be  universally  true,  it  will  follow  that  the  first  development  of  language 
was  the  formation  of  active  verbs,  inasmuch  as  it  is  by  action  alone 
that  noise  can  be  produced.  This  proposition  is  in  no  way  opposed  to 
the  commencing  observations  that  the  moo- cow  and  bow-toow  owe  their 
names  to  this  principle ;  for  the  words  moo  and  bow-wow  denote  first 
the  act  of  lowing  and  barking,  and  then  give  a  name  for  the  beings 
that  low  and  bark.  Moreover,  by  the  term  active  verbs  are  h^e  meant 
not  merely  transitive  verbs,  as  ttrikef  but  equally  the  intransitive,  as 
walk,  run,  to  the  exclusion  of  all  verbs  denoting  a  mere  state,  whether 
of  body  or  mind.  This  doctrine,  which  assigns  a  sort  of  primogeniture 
to  the  verb,  receives  no  little  support  from  tiie  Arabic,  which  expresses 
the  grammatical  idea  of  a  verb  by  a  word  strictly  denoting  action. 
(De  Sacy's  '  Grammar/  §  245.)  Similarly  the  Chmese  (Endlicher's 
'  Grammar,'  §  219)  denotes  the  same  idea  by  ting-US,  "  living  words/' 
or  M-ttiy  **  words  of  motion ; "  whereas  for  nouns  the  terms  in  use  are 
»U-tai,  ''dead  words/'  or  UUig-tU,  "quiescent  words."  Precisely  in 
agreement  with  this,  the  terms  verbwn  of  the  Latin,  and  ^n/ua  of  the 
Greek,  being  limited  to  the  verb,  although  etymologically  tliey  signify 
merely  that  which  is  spoken,  imply  thereby  a  marked  supremacy  for 
this  part  of  speech.  Nor  is  there  much  force  in  the  argument  of  an 
able  writer  in  the  '  Proceedings  of  the  Philological  Society '  (3,  p.  168), 
that  in  many  languages  the  same  word  is  used  alike  for  a  verb  and  an 
abstract  substantive  of  kindred  power ;  as  in  Coptic,  ti  signifies  indif- 
ferently "give"  or  "giving,"  so  that  with  a  pronominal  affix  there 
occura  ti^,  "giving  of  me,"  and  with  the  further  addition  of  a  noim  we 
have  ffiving  of  me  this,  in  the  senso  of  I  give  thiz.  When  the  writer  in 
question  gives  to  such  a  form  as  ti  the  title  "  nomen  actiouis,"  ho  really 
concedes  all  that  is  asked,  for  there  cannot  be  found  a  better  definition 
of  a  verb  as  here  used. 

Not  a  little  support  for  the  doctrine  now  maintained  exists  in  the 
fact  that  the  moment  the  idea  of  feeling  is  to  be  represented,  the  older 
forms  of  language  exhibit  an  antipathy  to  the  simple  personal  verb. 
Thus  the  Latin  language  abounds  in  such  forms,  as  pudel  me  ejus, 
iOBdet,  pcmitet,  &c. ;  as  also  in  refiective  verbs,  such  as  reminitcor, 
obUviscor,  xertor,  muereor.  Other  languages  exhibit  a  similar  peculiarity : 
as  the  Greek,  in  8ci,  iKwofuu,  orronai ;  the  German,  in  a  gereuet  mich, 
*'  I  repent ; "  et  fritrt  mick,  "  I  am  chilled ; "  es  ahnet  mir, "  my  mind 
forebodes;"  e»  cifcett  mtr,  "  I  loath ; "  a  Irtfttm*  mtr,  "  I  dream ; "  while 
in  our  own  tongue  we  have  still  m^inks;  and  the  older  language  had 
m^-»eema,  it  lika  me.  Thus  we  have  in  Shakspere  the  phrases :  "  An't 
like  your  grace"  ('  Measure  for  Measure/  t.  1);  "  His  countenance  likes 
me  not "  ('  King  Lear/'  l  1) ;  « I  '11  do  it,  but  it  dislikes  me  "  ('  OtheUo/ 
ii.  3).  Similarly,  our  verbs /mr,  remember,  and  repent,  to  take  them  as 
specimens,  hod  the  active  sense  before  they  were  employed  as  verbs 
denoting  a  state  of  mind ;  or  perhaps  it  would  be  more  accurate  to  say, 
before  they  were  used  as  reflectives.  Thus,  still  to  quote  from  our 
great  poet:  "Tush, tush, fear  boys  with  bugs"  ('Taming  of  the  Shrew/ 
12);"  Her  wits,  I  fear  me,  are  not  firm  "  (*  Measure  for  Measure/  t.  1); 
"How  I  may  be  censured,  something  foara  me  to  think  of  "  ('  King  Lear,' 
iii.  5).  Again :  '*  Thou  but  remember'st  me  of  mine  own  conception  " 
('  King  Lear,'  i.  4) ;  "  And  now  I  am  rememb^ed,  scorned  at  me  "  ('  As 
You  Like  it/  iii.  5).  So,  also  :  "  I  do  repent  me  that  I  put  it  to  you  " 
('Othello/  iii.  8);  "I  can  again  thy  former  light  restore,  should  I 
repent  me."  And  in  the  Bible :  "  It  repented  ^e  Lord  that  He  had 
made  man"  (Gen.,  vL  6).  Another  proof  that  the  verb  of  action 
belongs  to  the  earliest  state  of  language  is  found  in  the  brevity  of  form 
which  characterises  this  class  of  words.  Thus  the  Latin  so-called 
thixd  conjugation  consists  chiefly  of  verbs  which  denote  the  simplest 
acts ;  and  the  roecial  character  of  this  conjugation  is  brevity,  the 
roots  consisting  largely  of  a  vowel  flanked  by  single  consonants ;  and 
if  the  other  conjugations  possess  a  few  monosyllabic  verbs,  these  also 
stand  out  from  among  their  neighboura,  as  having  a  similar  form  of 
meaning.  But,  of  courae,  in  speaking  of  such  verbs,  we  discard  from 
view  those  suffixes  which  denote  the  persons,  and  further  reject  those 


modifications,  whether  of  a  lengthened  vowel  or  doubled  consonant, 
which  are  commonly  employed  solely  for  the  purpose  of  denoting  an 
imperiect,  or  rather  continued,  character  of  action,  by  compelling  the 
voice  to  dwell  longer  on  the  sound.  Thus,  to  take  our  fflramplfls  from 
the  Latin,  we  have  the  verbs,  d&c,  "lead;"  die,  "aaj,"  or  rather 
"show;"/o<;,"do;"cod,"fall;"  ler,  "sow,"  or  rather  "put;"  vel, 
"puU;"  fiw/,"let  go;"  da,  "give,"  or  rather  "put;"  i,  "go;"  «*, 
"85w."  The  other  conjugations  have  their  chief  employment  in 
denoting  either  a  state  or  a  succession  of  acts,  as  ama,  Jrica,  vide,  alge, 
dormi,  audi,  tolA,  metu :  or,  to  mark  the  contrast  better,  we  roa>y  point 
to  such  pain  of  words  as  iae,  "  throw ; "  iaee,  "  lie ; "  ted  {nd-ere), 
"takeaseat;"  tede,  "be  seated,  sit;"  cap,  "take;"  kabe,  "have;* 
ten-  {tendrert),  "  stretch ; "  iene, "  hold  tightly,  grasp." 

The  one  main  argument  which  may  be  opposed  to  the  views  here 
put  forward  is  the  doctrine,  favoured  by  many  grammarians,  that  all 
sentences  ought  to  be  reduced  to  the  logical  form,  consisting  of  a  sub- 
ject, predicate,  and  copula.  That  this  view  of  language  is  all-important 
for  the  syllogism,  and  consequently  for  aigument,  is  admitted.  It  is 
not  admitted  that  the  first  object  in  the  formation  of  language  was 
argument.  An  earlier  and  more  important  object  was  to  enunciate 
facts  and  to  give  commands.  In  truth,  the  process  by  which  a 
logician  forces  (for  it  is  often  sheer  force)  every  sentence  into  his 
favourite  form,  so  as  to  exhibit  the  so-called  substantive  verb,  is  alto- 
gether artificial ;  and  not  a  little  harm  has  been  done  to  grammar  by 
regarding  language  solely  from  the  logician's  point  of  view.  Thus  we 
find  De  Sacy,  inlds  '  Gramxnaire  Anbe '  (tome L,  §  246),  expressing 
himself  thus : — 

Le  seul  verbe,  qu'on  puisse  regarder  comme  abeolument  n^cessaire  k 
Texpression  des  jugemens  de  notre  esprit,  c'est  oelui  qu'on  nomme  verbt 
tubttantif  ou  abttraU  tel  que  ette  in  Latin,  Sire  en  Fran^oisL  Celui-lk 
seul  ne  renferme  pr^cis^ment.que  ce  qui  constitue  essentidlement  la 
valeur  du  verbe,  Tidde  de  I'existence  du  sujet  avec  relation  k  un 
attribut. 

Now  there  is  not  an  idea  more  difficult  of  distinct  comprehension 
and  definition,  even  to  the  most  highly  educated,  than  that  which  is 
denoted  by  the  term  exittence.  In  truth  the  verb  to  be  may  well  be 
called  le  verbe  abttrcUt  by  De  Sacy ;  but  an  abstract  term,  however 
essential  to  a  system  of  metaphysics,  is  among  the  very  last  that  is 
called  for  under  the  wants  of  imcivilised  society.  The  savage  has  his 
various  terms  for  the  several  concrete  forms  of  existence,  but  has  no 
occasion  for  a  general  term;  and  in  fact  those  who  attempt  to 
translate  the  language  of  a  nation  far  advanced  in  civilisation  into  the 
language  of  a  rude  tribe,  find  an  insuperable  difficulty  in  words  of  this 
class.  But  on  this  point  we  may  be  satisfied  with  the  evidence  of  one, 
whose  extensive  acquaintance  with  the  most  outlying  language  made 
him  £be  best  of  witnesses,  especially  as  his  feelings  were  directly 
opposed  to  the  doctrine  of  the  verb  here  advanced,  so  that  he  could 
not  be  suspected  of  any  too  favourable  bia&  In  voL  iv.,  p.  70,  of  the 
Proceedings  of  the  Philological  Society,  Mr.  Gamett  writes  : — *'  We 
may  venture  to  affirm  that  there  is  not  such  a  thing  as  a  true  verb- 
substantive  in  any  one  member  of  the  great  Polynesian  family."  Again, 
in  p.  286,  he  expresses  his  belief  that  "a  verb-substantive,  such  as  is 
commonly  conceived,  vivifying  all  connected  speech,  and  binding 
together  the  terms  of  every  logical  composition,  is  much  upon  a  foot- 
ing with  the  phlogiston  of  the  chemists  of  the  last  generation."  De 
Sacy  also,  though  he  lays  down  the  doctrine  that  the  verb  to  6e  is  the 
jonly  essential  verb,  was  aware  that  in  many  languages  the  connec- 
tion of  the  subject  and  predicate  was  denoted  without  the  interpositiim 
of  any  verb ;  and,  indeed,  that  in  the  Arabic  itself  a  verb  was  no  way 
essential  for  the  purpose.  In  our  own  family  of  languages  it  is  the 
fashion  to  give  a  sort  of  precedence  to  the  Sanscrit  as  the  most  periect 
specimen;  and  here  again  the  expression  of  a  logical  proposition 
altogether  dispenses  with  a  copula.  Now,  when  we  put  together 
the  several  considerations  that  the  logical  form  of  language  is  not  thct 
which  adapts  itself  to  the  wants  of  early  society ;  that  the  substantive 
verb  so-called  is  not  even  requisite  for  Uie  expression  of  logical  ideas ; 
that  the  idea  of  being  in  the  abstract  is  beyond  the  comprehension  of 
a  savage ;  and  that  in  point  of  fact  a  laige  number  of  existing  languages 
do  not  possess  such  a  verb,  surely  it  is  highly  unphilosophical  to  con- 
struct a  theory  of  language  on  such  a  basis.  But  there  still  remains  a 
difficulty  to  be  disentangled.  It  has  been  truly  laid  down  that  the 
most  irregular  verbs  of  a  language  are  the  oldest ;  and  it  may  be  safely 
affirmed  that  of  all  verbe  the  most  irregular  is  that  which  signifies  "to 
be/'  as  is  seen  in  be,  it,  was,  of  our  tongue,  esse,  sum,  fid,  of  Latin.  The 
solution  of  the  difficulty  is  found  in  the  fact  that  este  had  for  iU 
oldest  meaning  "  to  eat,"  and  not "  to  be."  The  idea  of  eating  is  of 
course  ever  before  the  mind  of  the  savage,  simply  because  the  fear  of 
starvation  is  too  constant  a  condition  of  his  life,  and  may  well  claim  an 
early  place  in  his  vocabulary.  Nor  is  it  difficult  to  see  how  from 
"  to  eat"  comes  the  idea  of  "  to  live,"  or  to  deduce  from  the  latter 
notion  that  of  existence  in  general  Thus  the  authoress  of '  A  Ked- 
dence  at  Sierra  Leone'  in  Murray's  Colonial  Library,  found  the  natives 
wholly  unable  to  follow  the  use  of  our  substantive  verb,  and  was  com- 
pelled at  last  to  substitute  live  for  be,  before  she  could  make  herself 
intelligible.  "  Go  fetch  big  tea-cup,  he  live  in  pantry,"  was  the  kind  of 
language  she  found  it  necessary  to  employ ;  and  the  servant  in  announ- 
cing dinner  would  say  : — **  Dinner  Uve  on  table." 

To  reject  the  logical  view  of  early  language  involves,  of  course,  the 
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rejection  of  the  usual  definition  of  the  nominative,  as  the  subject  of  the 
proposition.  If  the  original  verba  were  limited  to  those  which  express 
action,  a  necessary  consequence  would  be,  that  the  nominative  denotes 
the  agent.  This  consequence  may  be  readily  admitted,  and  the  more 
so,  as  it  meets  what  seems  to  be  ^  grave  difficulty.  A  linguistic  paper 
by  Carl  Bock,  published  in  12mo.  at  Berlin,  in  the  year  1845,  under 
the  title '  Analysis  Verbi,'  drew  attention  to  tilie  fact,  tiliat  in  some  lan- 
guages the  personal  sufiELxes  exhibited  the  form  of  genitives ;  and  Mr. 
Gamett's  paper,  already  quoted,  produces  other  examples  of  the  same 
apparent  anomaly.  But  the  moment  that  the  idea  of  an  agent  or 
cause  attaches  itself  to  the  term  nominative,  the  difficulty  vanishes, 
since  the  leadiug  meaning  of  the  genitive  is  the  source  "whence," 
as  eahr  solu  "  the  heat/roi»  the  sun.**  And  if  it  be  objected  to  the 
theory,  that  the  nominative  is  also  used  in  connection  vrith  the  passive, 
the  simple  answer  is,  that  the  passive  was  in  origin  a  reflective,  or,  as 
our  Greek  grammarians  prefer  to  say,  a  middle  voice,  so  that  the  first 
translation  of  aenms  oeaditur  is  "  the  slave  kills  himself ;"  and  further 
it  may  be  noticed,  that  when  the  Latin,  using  the  passive,  wishes  to 
define  the  agent,  it  gives  us  serviu  a  domino  oedditur,  which,  compared 
with  the  equivalent  phrase  dominua  aervum  ocddit,  teaches  us  that 
donUnM  in  the  one,  and  a  domino  in  the  other,  express  the  same  idea, 
the  very  point  for  which  we  are  contending. 

But  if  in  one  of  the  simplest  sentences  of  the  primeval  language, 
the  nominative  denoted  the  agent  or  qtiarter  **  whence "  the  action 
proceeded,  so,  on  the  other  hand,  the  accusative  must  have  denoted 
the  *' whither;'*  and  this  result  thoroughly  accords  with  the  habit 
of  language.  Thus  Varro  expressly  defines  the  Latin  accusative 
as  answering  to  the  question  quo,  *' whither."  It  agrees  too  with 
the  use  of  the  accusative  in  such  a  phrase  as  Romam  to,  **  I  am  going 
to  Rome,"  and  with  the  Spanish  practice  of  inserting  the  preposition 
a.  "  to,"  before  the  object  of  a  sentence.  And  as  it  has  been  shown 
that  the  ideas  of  feeling  required  a  wholly  different  construction 
from  verbs  of  action,  so  here  again  the  former  class  in  the  oldest 
varieties  of  language  exhibit  an  antipathy  to  an  accusative  and  indeed 
very  generally  demand  a  genitive  to  denote  the  object  of  the  feeling, 
or  as  we  should  rather  express  it,  the  cause  or  source  of  the  feeling. 
Thus  arose  such  constructions  as :  m€  tui  pudet,  memini  virorum, 
"  venit  mUii  Platonis  in  mentem ; "  and  if  we  go  back  to  the  earliest 
Latin, "  qucB  non  veretur  viri"  (Afran.),  **  fagtidU  mei  "  (Plaut), "  Justi- 
tisbne  prim  mirtr  belline  labonim?"  (Yirg.)  And  we  find  parallel 
examples  in  English,  as  it  used  to  be  spoken,  as"  Thou  dislUL'st  of 
virtue."  (Shakspere,  "  All's  WeU  that  Ends  Well,"  u.  3.) 

One  decided  example  of  a  verb  formed  by  imitation  of  natural  sound 
must  suffice  in  a  short  sketch  such  as  the  present  When  a  stone  tied 
to  a  string  is  whirled  violently  round,  or  when  we  enter  a  room  where 
machinery  with  its  many  wheels  is  in  rapid  movement,  the  ear  catches 
very  distinctly  the  sound  which  we  may  represent  by  vhirr.  Now 
vfirr-en,  is  the  German  "  to  twist,"  vi-rer,  in  French, "  to  turn ;"  while  we 
apply  the  term  vxar  to  the  turning  of  a  ship,  and  veer  to  the  turning 
of  a  weathercock.  The  same  root  is  seen  in  the  English  secondary 
or  derived  words,  lohirl,  tohori,  world,  warp,  worm,  writhe,  tmrath, 
wrench,  wrtst,  wriat,  wring,  wriggle,  wrap,  wry.  The  Latin  language 
exhibits  the  same  base  in  ver-^er^,  "to  turn,"  ver-u, "  a  spit,"  vermis,  "  a 
worm,"  vermtTiari,  which  signifies  indifferently  "to  breed  worms" 
and  "  to  writhe  with  pain,"  meanings  which,  however  different  in  appli- 
cation, have  in  common  the  idea  of  turning.  The  adjective  varus, 
"  with  crooked  legs,"  and  varices, "  varicose  veins  "  have  the  same  origin. 
But  the  sound  passes  at  times  into  a  something  which  we  may 
express  by  the  softer  and  more  musical  wel,  and  then  we  have  it 
in  the  sense  of  the  Greek  hK-iaaw,  fcA-i(,  hk-i-Tpoxos,  FciAw,  FtiKutt, 
the  Latin  vol-v-tre,  val-va,  vaX-gus,  "  with  crooked  legs,"  and  as  might 
easily  be  shown,  if  more  room  were  at  our  disposal,  valgus  and  volgare. 
In  our  own  language  we  have  wheel,  waUrovp,  welter,  while  the  Germans 
have  both  the  simple  verb  wall-en,  **  to  roll,"  and  the  derived  waUgen, 
and  walz-en.  The  list  might  be  still  further  increased,  if  we  called  to 
mind  that  many  words  which  now  begin  with  r  have  lost  a  preceding 
w,  as  rota,  rotundus,  in  Latin,  equivalent  to  vortu,  vortundus,  and  in 
English,  roU^  n'n^,  sb.  ringl^.  The  Latin  orlis  has  also  lost  an  initial  v, 
just  as  the  Damsh  ornt,  *  worm,'  has  lost  a  w. 

Before  passing  from  the  question  of  oiiginal  roots  and  their  signifi- 
cation, it  seems  due  to  the  name  of  the  German  scholar,  Bopp,  to  record 
that  in  his  view  ('  Vergleichende  Granunatik,'  §  105)  the  main  principle 
of  word-formation  in  the  Indo-European  class  of  languages  consists  in 
the  union  of  verbal  and  pronominal  roots,  which,  to  borrow  his  image, 
represent  as  it  wero  the  body  and  soul  of  language.  It  does  not  appear 
that  many  philologers  have  followed  him  in  this  doctrine  ^  But  the  un- 
Biiundncss  of  it  seems  almost  to  force-  itself  on  the  mind  in  the  very 
term  "  pronominaL"  In  fact  pronouns  are  scarcely  of  a  character  to 
have  been  part  of  any  language  in  its  earliest  stages,  simply  because 
they  are,  as  their  name  tells  us,  but  substitutes  for  other  words ;  and 
assuredly  a  language  might  have  attained  to  a  very  valuable  consistency 
without  the  possession  of  a  single  pronominal  word.  Reasons  will 
presently  be  given  for  referring  a  Iso^e  majority  of  our  third  person 
pronouns  to  one  single  verb ;  and  the  pronouns  of  the  first  and  second 
persons  seem  also  entitled  to  claim  a  close  connection  with  some  of  the 
numerals,  of  which  more  presently.  In  the  meanwhile  the  readers  of 
Bopp's  great  work  may  be  asked  to  notice  the  tendency  in  that  writer 
to  refer  the  presence  of  an  inconvenient  vowel  in  word-formation  to 


the  presence  of  some  pronominal  base — ^now  i,  now  a,  now  ya,  &c., 
without  much  consideration  of  any  meaning  the  too  convenient 
pronouns  bring  with  them  to  the  word  in  which  he  finds  them. 

From  the  question  of  monosyllabic  roots  the  next  step  should  be  the 
principle  of  word  formation  or  derivation ;  but  a  preliminaiy  matter 
presents  itself.  There  are  those  who  would  divide  languages  into  genera, 
and  claim  for  each  a  special  formation.  Thus  we  read  of  monosylla- 
bic and  polysyllabic  languages,  languages  with  triconsonantal  roots,  a 
synthetic  or  analytic  method  of  formaUon,  words  formed  by  agglutina- 
tion and  others  by  internal  change  of  the  root  syllable  or  syllables ;  and 
lastly,  affixes  are  treated  by  this  writer  as  having  in  themselves  no 
signification,  by  another  as  expressing  the  additional  idea  which  their 
addition  carries  to  the  root-syllable  or  simpler  word.  In  all  this  there 
appears  to  be  a  very  large  proportion  of  error.  A  deeper  examination 
of  languages  will  perhaps  always  lead  to  a  common  result,  that  the 
roots  were  originally  of  one  syllable,  and  that  longer  words  are  formed 
by  the  agglutination  of  such  roots,  with  the  understanding,  however, 
that  the  affixed  syllables,  though  in  themselves  originally  roots,  play 
commonly  a  less  important  part  in  the  construction  of  the  composite 
word.  It  may  be  useful  to  point  to  the  causes  which  have  given  cur- 
rency to  the  errors  we  have  been  speaking  of.  To  begin  with  the 
Chinese  language  and  others  commonly  cliusified  with  it,  we  are  told 
that  it  is  a  monosyllabic  language, "incapable  of  composition  and  con- 
sequently without  organism,  without  grammar"  (Bopp.,  V.  G.,  s.  108, 
and  A.  W.  v.  Schlegel,  ibid.).  In  other  words  we  are  taught  to 
believe  that  it  is  altogether  like  those  one-syllable  stories  which  are 
considerately  placed  oef  ore  the  eyes  of  the  cluld,  when  it  takes  its  first 
lessons  in  reading.  Unfortunately  our  knowledge  of  Chinese  was  first 
obtained  through  a  medium  which  produced  much  distortion.  The 
distance  of  the  country  and  the  opposition  of  Chinese  authorities  to  all 
intercourse  with  foreigners,  were  serious  obstacles  to  the  attainment  of 
accurate  information.  Many  of  our  Chinese  scholars  made  their 
studies  of  the  language  at  Singapore  instead  of  China ;  and  of  those 
who  have  had  opportunities  for  a  nearer  view,  too  many  have  found, 
even  at  Macao,  but  very  imperfect  means  of  mingling  with  educated 
natives.  Again,  what  we  commonly  call  Chinese  seems  to  stand  to  the 
languages  generally  spoken  in  that  coimtry,  much  as  Latin  did  a  few 
centuries  ago  to  the  vulgar  tongue  of  Italy  or  France.  In  other  words 
it  is  rather  a  dead  than  a  living  tongue.  But  there  has  been  a  still 
greater  hindrance  in  the  channel  through  which  Chinese  is  studied. 
Our  scholars  have  learnt  it,  as  scholars  always  love  to  do,  through 
books,  rather  than  by  oral  communication.  Thus,  they  have  allowed 
themselves  to  be  led  astray  by  what  is  merely  an  accident  of  the 
written  language.  The  characters  being  monosyllabic,  they  have 
hastily  assumed  the  language  to  be  the  same;  and  thus  Europeans 
commonlv  believe  that  the  Chinese  have  been  contented  with  a  form  of 
speech  which,  by  its  mere  monotony,  would  have  dispirited  any  other 
race  of  beings ;  while  some  have  thought  that  this  painful  monotony 
may  be,  in  native  practice,  partially  corrected  by  the  mysterious  influ- 
ence of  the  so-called  four  tones.  Such  views  are  upset  by  the  simple 
testimony  of  one  who  had  the  best  opportunities  of  obtaining  exact 
knowledge,  the  late  English  consul  at  Ningpo,  Mr.  Robert  Thorn. 
From  him  we  learn  that  the  Chinese,  like  our  own  tonguCi  though  rich 
in  monosyllabic  words,  has  no  scarcity  of  disyllables  and  polysyllables. 
In  the  preface  to  his  'Chinese  Speaker^  (Part.  1,  Ningpo,  1846,)  he 
directs  one  who  would  leam  the  language  to  try  to  get  an  intelligent 
native  of  Pekin  to  read  the  Chinese  and  to  follow  him  on  the  English 
side  of  the  page  (that  is  the  side  with  the  Chinese  written  in  English 
characters,  and  having  an  interlinear  English  translation)  "as  a  clerk 
follows  the  parson  in  church ;"  and  he  goes  on  to  say,  that  such  a 
student "  cannot  fail  to  observe,  as  he  reads  along,  that  many  words 
are  disyllables  and  not  a  few  polysyllables ;  that  some  are  accented  on  the 
ultimate,  others  on  the  penult,  and  others  again  on  the  antepenult, 
&c."  Indeed  Mr.  Thom  was  prevented  from  marking  the  said  accents 
solely  by  the  paucity  of  accentuated  letters  at  his  command.  A  short 
example  from  his  book  may  be  of  use : — 

Tlh-ko-Jin      hed  Kwaa-hwa  lai  too  8hiin.mo.tI  ne  t 

Now-a-man    in  learning    the  Mandarine  language      what  is  his  object  t 

Those  who  deny  to  the  Chinese  a  grammar,  seem  to  have  started 
with  wrong  notions  of  what  grammar  is  in  their  own  language,  and  on 
that  account  alone  have  failed  to  find  in  Chinese  that  of  wluch  they  were 
in  search.  The  merest  inspection  of  a  Chinese  grammar  tells  us  that 
a  certain  syllable  t6i,  or  in  Mandarine  more  commonly  tt,  affixed  to  a 
substantive,  serves  to  express  the  relation  which  Europeans  denote  by 
the  term  "  genitive  case,"  that  another  syllable,  tu  for  example,  added 
may  imply  plurality,  and  so  on  with  the  other  secondary  notions  of 
grammar.  Thus  ui-tci  sing, "  the  origin  of  things,"  Wen-wang't6i  U- 
tHshun,  "the purity  of  the  virtue  of  the  Wen-wang  "  or  more  literally, 
for  the  Chinese  genitive  always  precedes,  "  the  Wen- Wang's  virtue's 
purity,"  Vi  denoting  "  virtue,"  and  shun,  "  purity."  So  again,  yin  is 
**  a  man,"  jfin-tu,  "  men."  It  is  also  true  that  at  times  the  mere 
proximity  of  two  words  is  sufficient  to  express  a  relation  between 
them  without  the  formal  employment  of  a  special  particle.  So 
with  us,  the  nominative  and  accusative  are  sufficiently  pointed  out  by 
their  mere  position,  whereas  in  Greek  and  Latin,  a  suitable  affix  is 
required  for  the  office.  So  again  we  say  moonlight,  when  we  mean  t^o 
''moon's  light."    But  it  may  by  some  be  thought  detrimental  to  what 
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is  here  aaid,  that  the  syllables  which  the  Chinese  employ  as  afilzeSj  have 
an  original  meaning  of  their  own ;  for  example,  that  the  particle  com- 
monly used,  as  above  said,  to  denote  the  ^nitiyal  relation,  is  at  times 
employed  as  a  verb  equivalent  to  the  Latin  profidm,  in  other  words, 
with  the  sense  of  "  departure."  But  here  we  have  only  a  proof  that 
the  Chinese  grammar  is  less  corrupted,  purer,  more  simple,  than 
our  own ;  and  we  may  further  appeal  to  this  instance  in  support  of  the 
doctrine,  that  all  affixes  were  in  origin  themselves  roots.  It  may  also 
be  noted  that  the  omission  of  the  genitival  suffix,  though  common  in 
ordinary  Chinese,  occurs  most  rarely  ("  fast  uiomals,"  says  Endlicher) 
in  the  Mandarine  dialect.  In  truth,  the  further  we  trace  a  language  back, 
the  more  certain  are  we  to  find  the  suilizes  expressed,  as  in  ncAoToy* 
Kn<ros,  which  is  but  a  corruption  of  ncAoiros'yi}0'of.  Thus  in  the 
German  mond-m-Ucht,  the  middle  syllable  may  well  be  regarded  as 
virtually  a  genitival  suffix,  a  better  theory  surely  than  that  which 
regards  it  as  a  euphonic  insertion. 

But  while  we  would  ascribe  the  false  theory  of  the  monosyllabic 
character  of  Chinese  to  the  fact  of  our  approaching  the  language 
through  its  syllabarium,  so  we  have  the  converse  error  in  the  habit  of 
attributing  a  specially  polysyllabic  or  polysynthetic  character  to  Basque 
and  the  languages  of  North  America.  Here  there  is,  or  rather  was,  no 
written  language,  and  the  traveller  had  no  choice  but  to  take  down 
what  a  native  spoke,  as  he  spoke  it,  and  of  course  with  many  of  what 
we  usually  regard  as  separate  words,  all  jumbled  together  in  one 
confitsed  mass.  We  need  search  for  no  better  example  than  the  poly- 
syllabic term  employed  by  the  Aztecks  in  addressing  a  priest,  as  given 
under  this  word  in  the  Geoobaphioal  Division  of  this  Cyclopaedia. 
Shakspere,  and  the  inhabitants  of  Iceland,  use  for  this  purpose,  the 
sufficiently  short  term,  "  Sir,"  but  the  Mexican  layman  addressed  the 
priest  as  notlazomakuizieopixccUdtzin,  which,  bemg  interpreted  by 
Clavigero,  amoimted  to :  no,  "  my,"  UcuontU,  "  esteemed,"  mahuiztic, 
"revered,"  teo^ixqui,  "god-keeper,"  tatU,  "father." 

But  the  most  formidable  exception  to  this  asserted  law  of  mono- 
syllabic roots  is  seen  in  the  Semitic  family,  especially  the  Arabic 
and  Hebrew,  where  it  is  maintained  that  all  ultimate  words  are  of 
two  syllables,  and  contain  three  consonants.  Nay,  some  continental 
BcholBJs  of  the  present  day,  carry  their  theory  of  Hebrew  roots  to  the 
extreme  point  of  denying  it  the  possession  of  any  vowel,  so  that  ktl, 
according  to  them,  is  the  root  of  the  class  of  words  signifying  "  kilL" 
Such  theorists  seem  to  forget  that  spoken  language  has  a  priority  over 
written  language,  for  surely  if  they  would  picture  to  themselves  the  time 
when  Hebrew  was  not  yet  written,  they  would  find  themselves  in  a"  re- 
ductio  ad  absurdum,"  when  declaring  that  to  .be  a  root  which  is  con- 
fessedly unpronounceable.  No  doubt  in  Hebrew,  as  we  now  have  it, 
the  vowels  are  very  variable,  so  that  for  example,  we  find  kdtil  denotes 
"  killing,"  and  kdtilU,  **  killed."  The  Greeks  too  have  such  varieties  as 
vtyMt  vofwSf  ywfiau;  but  this  has  not  induced  our  classical  scholars  to 
exhibit  the  root  of  this  series  of  words  as  f/t.  As  to  the  variation  of 
vowels  within  the  limits  of  a  root  word,  some  remarks  will  presently 
be  made ;  but  to  the  doctrine  that  the  roots  of  the  Hebrew  were 
originally  disyllabic,  we  may  oppose  the  strong  belief  of  some  of  the 
ablest  Hebrew  scholars  that  this  appearance  is  due  solely  to  the  fact, 
that  secondary  forms  have  supplanted  the  original  simple  stems. 
Similarly  in  our  language  beUow,  reckojif  liatCTifhegin,  waUow,  have 
pretty  well  usurped  the  places  of  ike  obsolete  verbs,  bell,  reck,  Utt,  gin, 
waU  J  and  similarly  in  Latin,  sona-re,  t<ma-re,  lavorre,  sefUi-re,  cense-rt, 
meti-ri,  might  have  passed  for  simple  verbs,  had  not  some  of  the  older 
writers  preserved  for  us  such  form  as  son-ere,  ton4mut,  lav-^re,  while 
the  existence  at  an  early  date  of  such  verbal  bases  as  cen-  "  puncture," 
"  counting  by  prick  of  pin,"  ten-  "  feel,"  mm-  "  measure,"  is  esta- 
blished by  derivatives,  as  cen-sus,  sb.,  cen-trum,  the  Homeric  e-jccy-o-a; 
by  the  porf .  sen-gi,  sen-tut,  sb.,  ten-sim^  ten-tit,  sb. ;  and  by  mentiu,  mentor, 
menttira,  and  meta  (that  is,  men-ta), "  a  mile-stone,"  so  to  say.  But 
perhaps  the  most  instructive  example  of  disyllabic  verbs  simulating 

Erimary  verbs,  occurs  in  Hindostam,  where  the  native  grammarians 
ky  it  down  as  a  general  law  that  the  simplest  verbs,  as  in  Hebrew, 
are  disyllabic;,  yet  the  modem  character  of  such  a  formation  is  at  once 
established  by  the  consideration  that  the  great  body  of  this  language 
has  descended  from  the  Sanskrit,  in  which  the  monosyllabic  form  of 
primary  verbs  is  undisputed. 

The  changd  of  vowel  in  kdtil  and  hdtiU  belongs  to  a  question  which 
may  be  more  conveniently  considered  presently,  when  the  law  of 
assunilated  vowels  comes  imder  consideration. 

But  it  is  not  uncommon  for  philoloeers  to  imagine  to  themselves  a 
distinction  between  what  thev  are  jueased  to  call  synthetical  and 
analytical  languages.  Thus  they  would  contrast  the  habit  of  some 
languages  to  express  secondary  ideas  by  affixes,  as  patrit,patrem,tcribo, 
tcrSfit,  tcribam,  tcripti,  &c.,  with  others,  especially  of  modem  date, 
s^hich  prefer  to  employ  prepositions  or  formal  pronouns  in  the 
nominative  or  auxiliary  verbs ;  but  it  will  be  seen  in  the  sequel  that 
there  is  no  substantial  distinction  between  a  case-ending  and  a  prepo- 
sition, that  auxiliary  verbs  are  employed  in  those  affixes  which  belong 
to  perfect  tenses,  and  that  the  final  letters  of  tcribo,  teribit,  are  as 
completely  pronouns  in  origin  as  the  /  and  you  which  an  Englishman 
pre&LCS  to  nis  verb.  The  real  distinction  is,  that  in  the  one  case  the 
little  words  precede,  in  the  othera  follow,  unless  indeed  any  stress  be 
laid  upon  the  cormpted  form  which  often  characterises  aflixes.  Yet 
even  here  th**  distinction  is  not  vei-y  marked,  the  letters  li  in  ibi,  alibi, 


nchit,  vobit,  being  as  fully  pronounced  as  our  own  by,  the  o  of  tcribo 
scarcely  more  abbreviated  than  our  own  /,  while  I*m  afraid,  I*ve 
done,  rU  ifU  him,  I'd  Uke  to  know,  have  cut  down  the  verbs  am, 
have,  will,  would,  as  far  as  possible  short  of  annihilation.  But  take 
such  a  case  of  contrast  as  he  did  love  compared  with  he  loved.  When 
we  trace  the  latter  form  upward,  we  find  in  the  Anglo-Saxon  he  lovedej 
and  if  we  ascend  a  step  higher  in  the  history  of  our  language,  so  as  to 
enter  the  domain  of  tae  Gothic,  the  oldest  specimen  of  the  German 
family,  we  find  good  evidence  that  such  a  form  as  loveded  existed,  but 
of  course  with  the  regular  personal  endings,  which  belong  to  the  Gothic 
preterite,  attached.  (Grimm's  'Gr.,'  i.  840.)  Thus  the  contrast  is 
reduced  to  he  lovc-ded  as  opposed  to  Ae  did  love  ;  in  other  words,  we 
have  but  a  different  arrangement  of  the  same  elements. 

In  all  cases,  no  doubt,  were  our  means  of  inquiry  equally  abundant, 
we  should  be  brought  to  the  conclusion  that  the  formation  of  derivatives 
is  but  the  agglutination  of  significant  syUsbles  to  significant  syllables, 
or,  in  simpler  language,  of  roots  to  roots.  This  assertion  is  founded  on 
various  considerationB :  first,  the  mere  fact  that  in  a  large  and  rapidly 
increasing  number  of  examples  what  were  unintelligible  affixes  have 
received  their  due  explanation ;  secondly,  the  d  priori  argument, 
already  employed  to  show  that  roots  obtained  their  significancy  iiut 
by  arbitrary  compact,  but  by  natural  association;  and,  thirdly,  the 
consideration  that  as  affixes  are  attached  to  the  end  of  words,  and  also 
sustain  for  the  time  an  inferior  office,  they  are  doubly  liable  to  a 
careless — in  other  words,  shortened — pronunciation.  On  ship-board, 
for  example,  time  is  often  of  the  first  moment.  Thus,  when  the  writer 
once  heard  the  French  steersman  of  a  French  boat  give  orders  to  a 
"  mousse  "  for  dropping  the  foresail,  in  the  words  "  Down  with  her," 
unconsciously  speiUung  English,  his  inquiry  as  to  the  use  of  these 
words  was  met  by  the  remark  that "  Faites-le-desoendre  "  would  be  too 
long.  No  wonder,  then,  that  sounds  such  as  boten  and  foxd  should  be 
preferred  to  boattwain  and  forecattie.  Again,  our  own  word  wanton,  at 
first  sight  of  sufficientlv  obscure  formation,  has  been  analysed  as  repre* 
senting  wcai^UnD-en,  **  ill  brought-up,"  where  wan  is  the  prefix  seen  in 
the  old  English  wan-hope,  **  mala  spes,"  and  still  abimdantly  flourishing 
in  the  Dutch  language ;  while  tow^en  is  the  old  participle  of  the  verb 
tow,  the  equivalent  of  the  German  zieA-en  and  Latin  due-ete ;  so  that 
wanton  is  substantially  the  same  as  the  German  ungesogen,  "  unedu- 
cated, untrained."  Our  term  worhhoute  is  self -explained ;  but  this 
word  is  beginning  to  obscure  the  second  element  when  pronounced  as 
workhvt.  Again,  take  our  word  mwm  or  ma* am — who  beforehand  would 
have  supposed  that  the  final  liquid  in  this  word  represented  the  Latin 
word  domina,  as  is  the  fact :  m^a  domino,  madonna,  madame,  mtCam, 
mum,  and  in  one  of  Dickens's  novels,  mim. 

Here  we  have  seen  the  second  part  of  the  word  shorn  of  its  fair 
proportions.  The  blow  may  however  fall  on  the  prefix.  Thus,  ara,  of 
the  Greek  language,  when  used  before  verbs,  was  reduced  in  the 
jEolian  and  Doric  dialects  to  ov  and  ov,  and  under  special  circum- 
stances to  a  mere  a  or  o.  No  wonder,  then,  that  the  Latin  a-gnotc-ere 
exhibits  the  same  prefix  as  a  mere  vowel,  or  that  the  A.  S.  onrcnaw- 
an,  and  Shaksperian  a-cknow  (part,  acknown,  *  Othello,'  iii  3),  as  well 
as  our  existing  a-cknow-ledge,  have  taken  similar  liberties.  A  still  more 
violent  corruption  of  what  might  be  proved  to  be  the  same  pronoun  is 
seen  in  our  e-hpe,  which  represents  the  German  erU-lavf-en,  Dutch 
ont-hop-en.  Cases  even  occur  where  the  original  root  is  wholly 
absorbed  in  some  derived  form.  Thus,  as  Bopp  has  noticed,  the 
(German  im,  corrupted  from  in-de-m,  has  preserved  the  preposition  and 
the  case-ending,  but  wholly  lost  that  to  which  they  were  at  first 
attached,  the  element  de  (our  the).  Another  example  of  similar 
extreme  violence  has  been  seen  in  I*d  for  /  woM,  the  essential  syl- 
lable wol  of  the  verb  having  utterly  disappeared.  As  compression, 
then,  is  a  very  common  occurrence  in  language,  it  behoves  an  inquirer 
not  hastily  to  assume  the  radical  character  of  all  monosyllabic  verbs. 
If  he  find  two  consonants  either  commencing  or  terminating  the  syl- 
lable, the  strong  probability  is  that  a  really  disyllabic  word  is  before 
him.  Thus,  hnm,plibck  {ck  is  but  one  consonant),  adm,  hulk,  should  be 
regarded  as  corruptions  of  some  such  form  as  ken-ow  or  con-ow,  pul-uck, 
ctd-um,  hvl-wck  or  hul-ock,  and  so  only  secondary  formations  from  the 
simple  ken  or  con,  puU,  coal,  kidL  Nay,  in  many  cases  where  the 
initial  consonant  is  a  simple  r,  I,  or  n,  a  tmncation  of  the  commencing 
letters  may  be  suspected.  For  example,  the  Latin  notc-cre  is  histori- 
cally known  to  be  a  corruption  of  gnotc-ere,  where  the  first  syllable 
represents  our  know,  and  thus  gen  or  gon,  corresponding  to  our  ken  or 
eon,  is  the  base.  The  related  Greek  oyoiut  has  preserved  the  radical 
vowel,  and  only  lost  the  guttural.  So,  again,  when  our  laugh  (Germ. 
^ocA-eln)  is  placed  beside  the  Greek  yt\a'€iy,  ytKcuc-aw  {yc\a^w,  Doric 
fut),  we  see  that  the  base  of  .the  words  is  gd.  For  an  example  of  a 
deceitful  r,  we  may  quote  our  verb  run,  which  in  the  Dorset  dialect  is 
him,  and  here  the  n  is  but  the  remnant  of  a  common  suffix,  as  seen  in 
op-en,  heark-en,  bum,  mourn,  turn.  The  base,  then,  is  hir,  corresponding 
to  the  Latin  cur  of  curro,  the  interchange  of  h  and  c  being  the  law 
between  these  languages. 

In  the  formation  of  secondary  words,  by  such  agglutinations  as  we 
have  spoken  of,  due  attention  must  be  paid  to  those  very  natural  laws 
which  require  an  adaptation  of  discordant  elements,  a  subject  treated  in 
all  its  integrity  in  Sanskrit  grammars,  under  the  title  Scmdhi,  "  com- 
position." The  main  principles  are  the  same  for  all  languages.  Thus, 
when  medial  or  thick  consonants,  so  to  say,  are  brought  into  contact 
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^ith  thin  conBotuintB,  the  one  or  other  must  change  its  character.  For 
example,  in  Greek  you  may  prefer  the  thin  consonant  and  say  hrra, 
oKToi,  or  you  may  prefer  the  tnick  and  say  tfiiofuts,  oy^oos  ;  hut  adapta- 
tion, at  any  rate  for  the  voice,  is  required.  So  again  labials  and  den- 
tals refuse  to  coalesce.  A  German  says  lende,  *  loins/  a  Roman  said 
lumbi ;  in  ^Qreek  we  have  oya-Scv-eiv,  or  for  an  iEolian  ay-dtv-tty,  "  to 
-wet  for  the  first  time ;"  in  Latin  im-bu-ere  is  preferred.  But  the  most 
important^  yet  most  neglected,  law  of  assimilation  in  the  composition 
of  words,  is  that  which  concerns  the  vowels.  Ko  doubt  the  Sanscrit 
grammarian  dwells  at  sufficient  length,  on  the  effect  produced  by  the  con- 
tact of  two  vowels,  as  when  he  teUs  us  that  the  meeting  of  a  final  a 
with  an  initial  i  leads  to  the  substitution  of  the  intermediate  vowel  e, 
and  similarly  that  the  junction  of  a  with  u  produces  the  intermediate 
vowel  0.  But  a  far  more  material  {)oint  is  the  adaptation  of  vowels, 
more  or  lees,  when  they  are  separa^  by  consonants.  In  aU  dealings 
with  vowels,  whether  in  this  Sanscrit  habit  of  combining  a  and  i  into 
e,  or  a  and  u  into  o,  or  in  the  larger  question  now  opened,  the  main 
guide  of  the  philologer  is  the  vowel  law,  established  by  the  experiments 
of  Professor  Willis,  namely, — that  the  kind  of  vowel-sound  produced 
by  the  vibration  of  a  reed,  depends  solely  on  the  length  of  the  tube 
that  intervenes  between  the  reed  and  the  point  of  opening  into  the 
outer  air ;  and  that,  as  the  reed  is  lengthened,  we  have  a  succession  of 
sounds  in  the  same  invariable  order,  t,  e,  a,  o,  u,  as  pronounced  by  an 
Italian,  not  that  the  sound  jumps  from  one  of  them  to  the  next,  but 
passes  by  imperceptible  degrees  through  other  sounds  intermediate 
between  them,  which  our  alphabet  is  utterly  unequal  to  denote,  and 
indeed  no  alphabet  could  in  perfection.  But  for  the  full  comprehen- 
sion of  the  question,  the  paper,  or  rather  two  papers,  should  be  read  m 
crtensOf  as  given  in  the  Transactions  of  the  Ciunbridge  Philosophical 
Society  for  Nov.  24, 1828,  and  March  16, 1829.  Now  as  the  character  of 
the  vowel  depends,  for  the  human  voice,  solely  on  the  distance  between 
the  chorda  vocales  in  the  larynx,  which  act  as  the  musical  reed,  and 
tho  margin  of  the  lips,  and  is  otherwise  in  no  way  dependent  on  the 
form  taken  by  the  organs  of  speech ;  and  as  on  the  other  hand  the 
character  of  the  consonants  depends  solely  on  the  form  and  relative 
position  for  the  time  of  these  organs,  the  length  of  the  vocal  tube  being 
immaterial,  it  follows  that  it  is  an  easier  matter  to  produce  the  sound  of  a 
polysyllable,  all  the  vowels  of  which  are  the  same  or  similar ;  and  in  this, 
as  in  all  the  labours  of  man,  the  saving  of  trouble  is  a  paramount  conside- 
ration. Hence,  in  savage  nations,  the  abundant  supply  of  such  geogra- 
phical terms  as  Mississippi,  Tennessee,  Alabama,  Oronoeo,  in  America^ 
or  of  Kamtchaika,  Japan,  Palawan,  Sarawak,  Sambawa,  SaTnarang, 
Balambangan,  Banca,  Java,  Malacca,  Andaman,  Madagascar,  Loochoo, 
Siou'Siou,  Sodoo,  Gomoro,  &c.,  in  Asia.  Hence  too  in  tibe  formation  of 
secondary  words  there  is  a  constant  tendency  to  assimilate  the  vowels 
of  united  syllables,  when  they  happen  to  be  discordant.  This  may  be 
effected  in  several  ways,  by  the  adaptation  of  the  first  vowel  to  that 
which  follows  or  the  converse,  or  thirdly  by  an  approach  of  one  or 
both  to  some  intermediate  sound.  It  is  commonly  by  a  modification 
of  the  first  syllable  that  the  object  is  attained  in  the  German,  Scandi- 
navian, and  Keltic  languages,  and  so  far  as  the  principle  prevails  in 
Greek  and  Latin,  all  of  which  are  members  of  the  great  Indo-European 
family.  On  the  other  hand,  in  the  languages  of  TartAry,  Turkey,  and 
Hungaiy,  as  well  as  those  in  northern  Europe  and  Asia,  spoken  by  the 
Finns,  Lapps,  &c.,  it  is  the  suffixed  syllable  that  is  compelled  to  take 
a  vowel  more  or  less  similar  to  the  vowel  of  the  preceding  syllable. 
Hcnce,*in  languages  of  this  class,  for  all  that  have  been  just  enumerated 
belong  to  one  family,  we  find  suffixes  to  a  great  extent  running  in 
pairs,  which,  with  a  common  power,  have  no  other  difference  in  form 
than  the  interchange  of  a  strong  and  weak  vowel.  Thus,  in  Turkish, 
halpdk,  a  cap,  has  nom.  pL  halpak-lar :  but  iv,  a  house,  has  a  nom.  pi. 
iv-ter;  and  again  the  datives  pi.  of  these  nouns  are  respectively  kalpah- 
lar-ah  and  ivler-ek.  Or,  to  take  an  example  from  the  Hungarian, 
the  verbs  %dr,  "wait,**  and  ismer,  "know,**  form  the  following 
persons:— 


VBTok,  I  wait. 
Tiinink,  we  wait, 
vtfrtok,  ye  wait. 
v6rnak,  they  wait, 
vdratok,  ye  waited. 


Jsmerek,  I  know* 
ismeriink,  we  know, 
ismertek,  ye  know, 
ismernek,  they  know. 
ismer^teki  ye  knew. 


Nay  to  inch  an  extent  is  this  law  of  assimilation  carried  out  in  the 
HongoUan,  that  it  ia  tamed  to  account  in  economising  the  number  of 
.sklphabetical  characters.  As  the  first  occurring  vowel  decides  the 
character  of  thoee  that  follow,  a  common  symbol  is  used  in  all  syllables 
after  the  first  for  a  and  e,  a  second  oommon  symbol  for  o  and  & 

But  in  the  other  division  of  languages,  as  was  just  said,  it  ia  the  first 
syllable  that  adapts  itself  to  those  wMoh  follow,  li  we  look  to  the 
German  languages,  the  fi^miliar  modification  called  "  umlaut "  is  for  the 
most  part  made  in  the  direction  of  exchangmg  strong  for  weaker 
vowels.  Thus  a,  o,  u,  if  followed  by  a  syllable  containing  either  i  or  e, 
are  apt  to  become  a,  o,  tt  respectively,  where  the  two  dots  represent, 
and  indeed  have  grown  out  of,  an  e,  and  <m,  oe,  «e,  severally  denote 
soimds  weaker  than  those  wUch  they  displace.  One  of  we  most 
interesting  cases  of  Uie  umlanU  to  be  found  in  Gennan,  is  seen  in  the 
second  and  third  persons  of  many  so-oalled  irregular  verbs,  ss  scklaf^en 
"to  sleep,"  du  sMifett,  tr  schldfi;  stos^^,  "to  push,"  du  stdssest,  er 
ttSsst*    But  it  may  be  asked  why  the  same  modification  is  not  f  oimd 


in  the  other  persons,  wA  sehlafe,  tffir  schlafen,  &c.,  and  the  answer  is 
only  to  be  found  in  the  formation  of  the  old  German,  where  the  suffixes 
of  the  several  persons  are  :  1.— ii,  2.— 1>,  S.—t/ ;  pL  l.—ames ;  2,— at, 
3. — ant;  so  that  the  only  persons  which  by  the  weak  vowel  of  their 
suffixes  were  originally  entitled  to  the  influence,  are  precisely  those 
for  which  it  is  claimed.  But  it  is  not  merely  the  o,  o,  u,  which  are 
subject  to  the  influence  of  the  umlaut ;  to  the  same  cause  must  be 
attributed  the  modification  which  occurs  in  the  second  and  third 
persons  of  brechen,  "  to  break,"  whence  du  briehst,  er  hrichi  ;  essen, "  to 
eat,"  du  issest,  er  isst ;  geschehm,  "  to  happen,"  es  gesekiehU 

But  while  the  weakening  of  stronger  vowels  is  the  phenomenon  so 
common  in  German,  the  Norse,  over  and  above  this,  abounds  in 
examples  of  the  converse  action.  Thus  kaUa,  "  to  call,"  has  itOWttw, 
"  we  call,"  where  0  has  a  sound  more  nearly  akin  to  u  than  to  o  itself. 
Again,  drecka,  "  to  drink,"  has  a  past  tense  sing,  drack,  pL  druckum, 
while  the  subjunctive  is  drycki.  Similarly  dor,  "a  spear,"  has  in  the  pi. : 
n.  derir,  ac.  deri,  dat.  ddram,  gen.  darra.  Nay  the  influence  of  the 
added  suffix  often  extends  over  two  svllables.  Thus  from  the  same 
verb,  kalla,  is  deduced  a  past  tense,  wnich  in  the  singular  has  for  its 
first  two  syllables  kallaiS  ;  but  taking  a  u  in  the  three  suffixes  of  the 
plural,  presents  us  with  |>er  kdUu^um,  J>er  XrdCu'SwJS,  j>eir  kSllitiiu, 
Similarly  among  the  adjectives,  the  form  hagast,  "  most  handy,"  annar 
(  =  Lat  alter),  have  for  the  dat.  pi.  k&(/ustum,  oirunt.  Still  more  effec- 
tive is  the  attraction  in  ketil,  a  "  kettle,"  which  has  pU  :  n.  katlar,  ac. 
katla,  dat.  kbUum,  gen.  katla. 

In  the  Keltic  family  the  following  examples  of  modified  plurals  are 
taken  from  the  Breton :  baz  '*  stick,"  bizier;  taro,  *'  bull,'*  tirvi;fatch, 
"  scythe,"  JUchier  ;  mab,  "  son,"  mipien  ;  dred,  "  starling,"  dridi  ;  Ustr, 
"boat,"  Ustri;  and  even  with  the  influence  extending  through  two 
syllables  ;  kalvez, "  carpenter,"  kilvizien  ;  Suez,  *  island,"  tnizL  In  some 
of  the  examples  the  suffix  of  pliuulity,  whether  it  was  en  or  er,  after 
effecting  the  modification  of  the  previous  vowel,  is  itself  dropped ;  no 
doubt  because  the  modification  itself  gave  a  sort  of  notice  that  tho 
plural  suffix  was  about  to  appear,  and  so  by  anticipation  rendered 
that  sufiix  superfluous,  the  consequence  being  that,  what  was  thus 
useless,  was  dropt.  Similarly  we  find  Aw f,  "tooth,"  pi.  dent;  oan, 
"lamb,"  ein;  daiitad,  "sheep,"  deHved;  abostol,  "apostle,"  cebestel ; 
azrowand,  *'  devil,"  ezrevend  ;  escob,  "  bishop,*'  esqwebyen,  or  esqeb.  The 
Breton  verb  is  even  more  instructive  in  respect  of  this  law.  Thus 
gall'Out,  ••  to  be  able  "  (val-ere),  has  for  its  future  :  1.  gellinn  or  gUlinn  ; 
2.  geVi  or  giUi  ;  8.  gaU6  or  gelid;  pi.  1.  gellimp  or  fJUimp;  2.  gaiUt  or 
geUot ;  8.  gdliiit  or  giUifU — where  it  may  be  observed  that  geU  has  to 
contend  with  a  rival,  gill,  whenever  the  weak  %  follows,  and  with  gzU 
before  a  suffix  containing  a  strong  o.  In  the  verb  lavar-out, "  to  say," 
the  assimilation  runs  through  two  syllables,  as  lavarann,  "  I  say ; " 
leverez,  "  thou  sayst ; "  livirit, "  ye  say."  It  should  be  added  that  wnen 
the  vowel  thus  subjected  to  "umlaut"  is  ou  (u,  oo),  a  trace  of  the  oo 
sound  is  preserved  by  the  substitution  of  we.  Thus  from  gouzout, "  to 
know,*'  comes  a  future>  gwezrinn.  In  English  the  principle  has  a  more 
extensive  sway  than  is  commonly  supposed.  A  few  examples  are  : 
old,  elder;  good  (Germ,  gut)^  better  (for  gwetter — cf.  gwezinn,  just  de-ilt 
with) ;  cat,  kitten  ;foal,  filly  ;  one,  any  ;  fox,  vixen  ;  shake,  shiver  ;  quake, 
quiver  ;pray,  pry  thee  ;  cock,  chicken  ;  Jane,  Jenny  ;  Kate^  KiUy.  And  not 
unfrequently  the  modification  extends  beyond  what  the  written  form 
denotes,  as  in  Greenwich ;  grass,  grazier ;  one,  ony ;  brother,  A'ngUsh, 
women.  In  our  plurals,  such  sa  geese,  feet,  women,  we  have  what  was  just 
seen  in  the  Breton,  the  modification  of  the  root  vowel  (of  goose,  &c.) 
by  the  weak  vowel  of  a  plural  suffix,  aiid  then  the  loss  of  that  suflix. 

We  may  occasionally  trace  the  action  of  the  same  principle  in  the 
classical  languages,  as  i'o/io-(n.  m/cos)  and  ¥Sfiw-{^  ^*f»s)$  from  tho 
verb  yffi-9ip ;  yo¥0'{n.  yows)  and  7f way-(n.  ywos),  from  ys  of  ytyytiv ; 
ffrpoKpa-  and  vwna*,  as  secondary  verbs,  from  ffrps^and  yc^-,  while  in 
opo<i>o-  beside  the  verb  tpc^,  we  see  two  syllables  subjected  to  the 
influence.  For  Latin  we  may  quote  bene  beside  bonus ;  veUm,  vdlem, 
vdle  beside  volo,  volam,  volunt ;  and  in  the  conjugation  of  the  verb  t- 
"go"  and  the  pronoun  i-  (n.  is)  the  law  holds  that  whenever  tho 
following  vowel  is  a,  o,  or  it,  the  t  of  the  base  gives  way  to  the  stronger 
vowel  e,  ss  earn,  eo,  eunt  for  the  verb,  ea,  eo,  eum  for  the  pronoun. 
The  instances  now  quoted  are  few,  but  must  not  be  taken  as  in  any 
way  a  fair  measure  of  the  extent  to  which  the  law  of  vooal  assimilation 
holds  in  Greek  and  Latin.  Other  examples  will  follow,  and  more  be 
hinted  at. 

The  principles  which  have  been  enounced,  of  consonantal  and  vowel 
assimilation,  together  with  the  general  doctrine  that  man  endeavours 
to  lessen  the  labour  of  speech  by  every  species  of  curtailment  and 
abbreviation,  are  not  sufficient  to  explain  the  anomalies  of  word  form- 
ation. We  must  further  allow  for  the  interchange  of  convertible 
letters,  on  which  subject  we  may  refer  to  the  article  Alphabst,  where 
the  general  relations  of  the  letters  to  each  other  are  considered,  and  to 
the  separate  articles  on  the  individual  letters.  But  it  is  scarcely  more 
important  to  lay  down  true  principles  than  to  guard  an  inquirer  against 
prevailing  fallacies.  No  field  more  abounds  in  weeds  of  this  character 
than  the  learned  pages  devoted  to  the  subject  of  the  so-osJled  gram- 
matical figures.  To  such  of  them  ae  denote  the  loss  of  letters,  whether 
initial,  internal,  or  final,  the  only  objection  is,  that  they  are  often 
thought  to  carry  with  them  an  explanation,  whereas  their  only  use  can 
be  to  serve  as  labels  for  a  given  class  of  changes.  But  all  those  pseudo 
learned  terms  which  are  so  freely  used  by  philologers  to  account  for 
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letters  and  syllables  whose  presence  they  cannot  explain,  are  unqualified 
nuisances,  the  removal  of  which  can  only  be  beneficial  to  the  science. 
Such  are  all  those  which  assume  the  addition  of  letters  or  syllables 
which  are  confessedly  of  no  meaning,  and  so  only  add  to  the  labour  of 
utterance,  as  prosthais,  epcnihetis,  and  paragoge.    They  are  habitually 
called  in  to  explain  the  older  and  fuller  forms  of  language,  on  the 
strange  assumption  that  the  later,  and  for  that  reason  more  common, 
and  at  the  same  time  more  corrupt,  varieties  are  the  genuine  words. 
In  truth,  when  a  word  occurs  in  two  forms  it  may  be  assumed,  d  priori, 
that  the  fuller  is  the  older,  if  only  because  the  loss  of  letters  is  explained 
by  man's  general  tendency  to  abridge  his  labours ;  while  to  the  doctrine 
of  added  or  inserted  letters  there  is  always  opposed  the  difiiculty  of 
answering  the  question,  why   one  letter  rather  than  another  was 
selected.    This  objection  especially  applies  to  those  cases  where  a  con- 
sonant is  said  to  be  inserted  between  two  vowels  for  tibe  sake  of 
avoiding  the  disagreeable  proximity  of  vowels,  hiatus  viiandi  eatua. 
There  is  also  the  standing  objection  in  all  such  cases,  why  does  the 
speaker  add  unnecessarily  to  his  labour  of  speech  ?    But  these  general 
arguments,  grounded  on  theory,  are  constantly  receiving  fredh  con- 
firmation from  the  results  of  historical  inquiry  in  particular  cases. 
The  phrases,  •'  for  the  nonce,"  "  the  /one,  the  tother,"  are  now  ex- 
plained by  the  fact  that  the  pronoun  (he  had  older  forms,  then  and  thei, 
the  final  consonants  of  which  have  been  unduly  ascribed  to  the 
following  word.     It  seems  too  not  improbable,  that  the  forms  nundCf 
Nan,  Ned,  &c,  owe  their  first  letter  to  a  similar  theft  from  the  pro- 
noun mine,  as  though  mine  uncle  was  erroneously  divided  into  my 
nwncie.    In  the  contest  between  the  claims  of  a  newt  and  an  eft,  it  may 
be  difficult  to  come  to  a  just  decision,  but  *'  epenthesis  "  is  wholly  out 
of  the  question.    That  an  rather  than  a  is  the  earlier  form  of  our 
so-called  article  is  now  generally  admitted,  and  equally  so  that  the 
familiar    a   privative  of  the   Greek   language  is  but   a   corruption 
of    an    older  ay.      Similarly,    ttrnv,   erw^v    (for    cruder),   Xtyowruf, 
Xoyoiauf,  are  the  more  genuine  forms,  which  a  careless  pronunciation 
reduced    to    core,    crvi/^c,  Xtyovei,  koyoiai,    and    ultimately    koyois. 
But  perhaps  the  most  amusing  instsmce  of  inverting  the  order  of 
time    is    the  explanation,    still   often    met  with,  that  the  archaic 
infinitive  of   the  Latin,  such  as  mirarier,  is   to   be  deduced  from 
the   UUe  form    mirari  by  the  addition   of  a  meaningless  er.      As 
regards  the  t  which  appears  as  an  intruder  in  the  French  aime-t-il,  a 
moment's  thought  will  show  that  it  is  but  the  final  letter  of  an  older 
aimit  for  the  Latin  amat ;  and  similarly,  to  quote  a  parallel  case,  though 
the  t  is  silent  in  U  cat  vrai,  it  assumes  its  full  power  in  est-il-vrai  t    But 
if  these  are  matters  now  admitted,  there  still  prevails  the  practice  of 
treating  many  initial  vowels  as  added  for  the  sake  of  euphony.    Thus 
the  words  ovofia^  c\axvs,  opvccw^  apeurata,  when  fully  examined,  will  be 
found  to  have  in  the  syllables  ov,  f\,  op,  op,  at  any  rate  a  portion, 
it  may  be  the  whole,  of  the  radical  element.    In  ^e  case  of  ovofui  it 
is  demonstrable  that  an  initial  7  has  been  lost,  the  change  being 
similar  to  that  from  KoyOpa^  to  ca^pa^,  Konpos  to  aper,  KoXcuftos  to 
alapa.      In  op-va<r-v  and   ap-offtr-^  the  syllables  vav  and  affc  are 
no  more  radical  than  in  atB-wra-tt  and  /ioK-aeir-w ;  while  the  syllable 
cA,  in  the  sense  of  ''little,"  is  familiar  in  all  the  branches  of  the  Indo- 
European  family,  and  not  the  more  to  be  despised  because  it  conmionly 
occupies  the  less  important  position  of  a  suffix.    Moreover  it  is  a  fact 
productive  of  suspicion,  that  the  said  euphonic  vowel  is  usually  claimed 
in  cases  where  the  next  adjoining  consonant  is  a  liquid,  especially  one 
of  the  three,  r,  I,  n,  which,  as  above  noticed,  are  constantly  putting 
forward  false  claims  to  the  initial  place  in  a  root    It  will  not,  how- 
ever, be  at  variance  with  the  principles  here  expressed,  if  it  be 
admitted  that  on  the  importation  of  a  foreign  word  commencing  with 
two  consonants  difficult  of  pronunciation,  an  initial  vowel  is  naturally 
prefixed  to  aid  pronunciation.    In  such  cases  as  the  French  nom5re, 
oom61e,  gendre,  vencfredi,  or  the  German  wochenflich,  the  letters  h,  d, 
and  i  are  no  way  insertions  of  foreign  matter ;  they  serve  merely  as 
notes  that  the  preceding  liquid  must  be  pronounced  with  special  dis- 
tinctness  to  save  them  from  absorption  under  the  influence  of  the 
following  r  or  I;  for  whenever  we  produce  an  m  orn  with  unusual 
pressure  of  the  organs,  we  have  forthwith  before  us  what  is  better 
denoted  by  mh  and  nd.    It  is  on  this  principle  that  our  own  language 
has  the  words  hand,  sound,  and  in  the  vulgar  tongue  gownd,  in  place 
of  the  simple  n  of  manu»,  etmus,  and  gown. 

The  use  of  the  grammatical  terms  fmrn*  and  diaereris  is  also  an  act 
of  anachronism.  While  it  is  the  ordinary  law  of  Itmguage  to  aggluti- 
nate independent  words,  and  to  crush  adjoining  vowels  together,  no 
doubt  at  times  a  poet  may  find  it  convenient  to  avail  himself  of  earlier 
obsolete  forms  which  were  in  use  before  such  agglutination  or  crushing 
had  taken  place.  But  to  treat  ArpttSris  as  deduced  from  Arp«8i}f  and 
call  the  process  diaeresis,  or  to  call  it  tmesis,  when  the  old  poet  himself, 
before  the  agglutination  of  a  preposition  to  a  verb  was  yet  effected, 
wrote  ii/up  awo  Koiyow  ofiwat,  or  when  Herodotus  under  like  circum- 
stances, wrote  inro  /up  c9arc  6  arpcenjiyos — this  is  simple  perversity. 

Again  a  large  amount  of  unsound  philology  is  concealed  under  the 
term  metathesis.  Although  no  doubt  there  occur  instances  where  a 
letter  shifts  its  position  in  a  word  either  through  error  in  the  person 
who  repeats  it,  or  by  a  sort  of  involuntary  stuttering,  as,  for  example, 
in  the  French  frange,  Eng.  fringe,  from  the  Latin  fimbria,  as  tiiough  it 
had  been  frinAia.  The  interchange  of  sk  wiih  ks  is  no  doubt  common 
in  language,  but  here  the  real  explanation  is  probably  that  for  the  ears 


of  many  people  the  soiinds  s,  or  perhaps  sh,  and  k  or  g,  are  so  akin  as  to 
be  readily  interchangeable ;  and  thus  we  have  had  in  this  island  the 
names  frosc,  frox,  froah,  and  frog,  all  applied  to  the  same  reptile ;  and 
this  interchange  would  naturaUy  carry  with  it  the  interchange  of  fp 
and  ps  in  those  countries  where  a  it  is  supplanted  by  a  p.  Similarly 
when  a  Spaniard  substitutes  milagro  for  the  Latin  miraculo,  the  sub- 
stitution of  I  for  r,  which  occurs  in  the  first  syllable,  was  for  him  a 
change  of  the  faint^  character,  and  this  diange  once  made  encouraged 
the  converse  change  in  the  third  syllable.  This  however  is  no  meta- 
thesis.  As  the  erroneous  doctrine  here  combated  baa  established  itself 
only  too  firmly  among  philologers,  it  is  the  more  important  to  point 
out  the  cause  which  has  led  to  the  error.  No  doubt  abundant  instances 
can  be  found  like  dureh.  Germ.,  and  our  through,  Bpaxros  and  Bopcos ; 
tero,  trivi.  Here  there  is  an  apparent  passage  of  the  vowel  from  one 
side  of  the  liquid  to  the  other ;  but  it  is  only  apparent,  the  truth  being 
that  in  all  such  cases  the  older  form  was  possessed  of  both  vowels.  For 
the  first  pair  of  words  just  quoted,  we  still  have  the  full  form  thorough; 
and  the  truth  is  that  the  word  consists  bf  two  elements  tkor, "  a  door," 
and  a  diminutive  suffix  ough,  Bapaos  and  Bpavot  are  to  be  ex)>Iained  as 
alike  corruptions  of  a  fidler  0ap-aff-os,  in  which  Bap  represents  the  chief 
element,  being  the  equivalent  of  our  dare,  according  to  the  usual  law 
that  holds  between  the  languages  oi  a,  B  and  d  corresponding.  The 
second  syllable  aa  is  that  so  commonly  found  in  secondary  verbs  of  the 
Greek  language,  as  rap-aatru,  ap-aaau.  The  case  of  tero  beside  trivi 
and  tritum  is  explained  by  the  Greek  rpifi^,  and  better  still  by  the 
Latin  t&-eb'ra,  where  the  base  is  ter,  eb  a  suffix,  seen  also  in  frem-eb- 
undus,  gem-elhundus  ;  which  it  is  the  less  necessary  to  dwell  on  here 
as  it  will  come  under  consideration  again.  What  has  tended  to  encou- 
rage the  leap-frog  doctrine  here  assailed,  is  the  strange  coincidence,  as 
it  may  well  appear,  that  the  vowels  should  so  generally  be  the  same. 
The  answer  is  to  be  found  in  the  law  above-mentioned,  that  in  the 
composition  of  words  there  is  ever  a  strong  tendency  to  bring  dis- 
cordant vowels  into  harmony.  Thus  the  Greek  verbs  rap-avv-ta, 
cp>co'0'-«#,  ciX-i(r0'-oi,  op-vaa-w,  have  in  truth  a  common  suffix,  which  takes 
the  several  varieties  of  vowel  to  please  the  preceding  syllable.  Another 
interesting  case  of  the  same  principle  is  seen  in  the  series  of  words,  all 
one  in  origin :  iroXXoir-  "  a  young  man.'  lat.peUec- "  a  young  woman,"  a 
euphuism  for  a  concubine,  Eng.  fillie  "  a  young  mare ; "  ir»Ao- "  a  foal," 
Scotch  pollock  "  a  young  fish  or  cnh,"  puUo-  (nom.  pullus)  "  a  foal "  or 
"  a  chicken," — where  the  first  syllable  seems  to  denote  "  young,"  and 
the  suffix  is  of  diminutival  power,  so  that  the  words  in  themselves 
merely  signify  "  a  little  young  one." 

The  other  figiures,  such  as  apharesis  "  the  cutting  off  the  head  of  a 
word,"  syncope  '*  the  compression  of  the  interior  of  a  word,"  apocope 
"  the  cutting  off  the  tail  of  a  word,"  together  with  the  terms  rra^s 
sifnaloeplie  and  syneresis,  which  deal  with  the  compression  of  adjoining 
vowels,  tell  no  untruth,  and  so  may  be  left  to  the  use  of  those  who 
have  an  affection  for  hard  words.  The  one  general  principle  under 
which  they  fall,  and  this  alone  is  of  moment,  is,  that  words  are  ever 
subject  to  diminution.  No  doubt  false  analogies  may  occasionally  lead 
to  a  violation  of  this  general  principle.  Thus  our  idand  and  sovereign, 
as  now  written,  have  letters  in  them  to  which  they  are  no  way  entitled, 
through  a  mistaken  reference  of  them  to  the  old  French  u/e  (tie),  and 
the  word  reign  or  regnum.  A  more  justifiable  form  would  have  been 
Hand  (like  the  German  ei4and),  and  sovran  (Ital  sovrano). 

To  trace  language  through  all  its  varieties  of  declination,  conjugation, 
&G.,  would  far  exceed  our  fitting  limits.  Some  two  or  three  questions 
of  leading  moment  can  alone  be  considered,  and  we  may  justly  give  a 
precedence  to  the  doctrine  of  diminutives  on  various  giounds.  They 
play  an  important  part  in  the  formation  of  verbs,  substantives,  and 
adjectives  alike ;  once  formed,  they  are  apt  to  usurp  the  place  of  the 
primitive,  and  so  cause  the  utter  disappearance  of  that  primitive ;  and 
by  a  natural  consequence,  when  thus  acting  the  part  of  primitives,  they 
suggest  occasion  for  the  formation  of  new  diminutives.  Nay,  this 
process  is  sometimes  repeated  again  and  again;  and  we  may  even 
venture  to  say  that  a  laxge  per-centage  of  language  is  made  up  of 
diminutival  elements.  As  examples  of  diminutives  wholly  supplanting 
primitives  we  may  quote  the  Italian  yra/</^  and  sordla,  the  only  terms 
in  that  language  for  brother  and  sister ;  the  French  soleil  and  hamcau  ; 
the  English  weas-el  (Scotch  ware),  stocking  (Shakspere  stock,  as  "  With 
a  linen  stock  on  one  1^,  and  a  kersey  boot-hose  on  the  other."  '  Taming 
of  the  Shrew,*  iii.  2),  wander,  and  learn  ;  the  German  esd,  ferkd,  and 
schenkel;  the  Latin  oculus  and  spargere ;  the  Greek  9aKTv\os  and 
irff^oXii — in  all  which  cases  we  must  pass  over  into  cognate  languages, 
or  search  for  obsolete  forms,  before  we  find  evidence  of  the  simple 
words  from  which  they  have  been  deduced.  Another  inconvenience 
arises  from  the  variety  of  form  which  even  the  same  suffix  takes,  a 
variety  the  less  surprising,  because  the  affix  being  often  of  no  practical 
value  is  for  that  reason  mbre  carelessly  pronounced.  In  our  Indo- 
European  stock  the  diminutival  suffixes  may  perhaps  be  reduced  to 
two  original  elements,  d,  and  something  like  ocA  or  oeh.  But  the  el, 
as  regards  its  consonant,  easily  slips  into  er  on  the  one  hand,  en  or  em 
on  the  other ;  and  by  an  easy  change  of  the  vowel  the  Latin  employs 
ul,  and  in  or  im,  rather  than  el  or  en;  while  the  Greek  seems  often  to 
give  a  preference  to  an  a,  as  in  fityaKri,  fiiixcunily  Kvofuts.  The  element 
agh  or  aeh  is,  however,  the  more  fertile  suffix,  and  its  varieties  are  all  but 
endless.  In  the  Gaelic  (and  we  purposely  quote  from  one  of  the  lan- 
guages which  have  preserved   more   readily   the  guttural  varietlea 
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ire  find  an  abundaiioe  of  formB,  snoh  as  curcu^,  "a  wicker-boat/' 
or  "  oonde ; "  beach, "  a  bee ; "  eamag,  **  a  curl ; "  while  the  English, 
eepeoially  if  we  include  in  our  yiew  Lowluid  Scotch,  supply  a 
list  &r  exceeding  the  meagre  limits  of  thoee  quoted  by  Qrimm.  We 
have  room  only  for  biUochy  buUoek,  charlock,  fislock,  haddock,  hattock, 
hillock,  laverods,  peUock  orpoUoek,  tutsock.  The  Scotch  again  gives  us 
the  clearest  evidence  of  the  tendency  in  this  sufiix  to  modify  alike  its 
consonant  and  voweL  Thus,  the  word  haddock  has  in  some  localities 
given  way  to  haddow,  and  elsewhere  to  both  haddick  and  haddie  ;  and 
the  last  of  these  Bufi&zes,  happening  to  have  met  with  a  general  pre- 
ference in  the  parts  about  Edinburgh,  that  is,  in  the  domain  of 
letters,  has,  as  might  have  been  expected,  secured  a  great  preponderance 
to  such  forms  as  kusie,  laddie,  or,  as  we  now  write  them  in  the  south, 
lossy,  Ic^idy,  The  Slavic  and  Gaelic  itself  may  also  be  called,  to  show 
how  readily  a  final  guttural  vanishes.  Thus,  ftotocA,  ''  a  little  boat," 
jidecteh,  "  a  little  podcet,"  have  batachran,  pdcach-an,  in  the  plural,  but 
only  hala,  pdea,  in  the  singular.  The  old  Slavic,  again,  has  a  number 
of  words  ending  like  rpaxt  **  dust,"  lurx,  "  leathem-lnig,"  ko{ux,  "  skin ; " 
but  in  the  later  languages,  Servian  for  example,  the  guttural  has  been 
rubbed  off,  and  left  us  rpa,  fti^it,  ko(v  (where  we  employ  the  Greek 
character  as  more  readily  intelligible  to  Ehiglish  readers) ;  so  also  we  our- 
selves have  done  well  to  prefer  way,  hay, honey,  to  w^,  tag,  honig,  of  the 
German.  The  classical  languages  have  also  the  same  suffix,  as,  for 
example,  ^o9ai,  **  a  dwarf  rose,"  XiBa^,  *'  a  small  stone,"  (nraAa|,  "  a 
mole," iroXAol,  "a  youth," dpa(,  "a  slu^ew-mottse " (over  60  might  be 
given) ;  in  Latin,  Umax,  but  commonly  with  a  variety  of  vowel,  as 
podex,  sUex,  culex,pidex,  cimex,  apex,  carex,  sorex  (35) ;  radix,  calix,  salix, 
JUix,  fuUx,  larix,  varix,  struix  (25).  In  otnfl^,  crux,  uidfruges,  the  u 
has  been  preferred ;  and  compression  has  destroyed  all  trace  of  the 
vowel  in  arx,  calx,  falx,  lanx,  merx,  as  it  has  also  done  in  our  own 
lark  (laverock),  park  (Anglo  Saxon  parruc).  The  list  is  already  tolerably 
lai^ge,  but  over  and  above  the  quotations  just  given  from  the  third 
declension,  we  must  also  claim  the  great  mass  of  the  other  or  vowel 
declensions.  We  have  already  seen  how  a  final  guttural  was  lost  in 
some  northern  languages,  so  in  Latin,  the  adjectives  ro»a(>-eiM,  violac-eus, 
testaeeus  (24),  compared  with  lapid-^us,  tell  us  thatroia,  viola,  and 
testa,  have  suffered  a  similar  curtailment ;  aprug-mts  tells  us  the  same 
for  apero  (nom.  aper),  murtao-evLs,  hordeao-euM,  sAaC'tus  (21),  rapic-ius, 
tribunie-ius,  iui,,  for  murtiu,  hordeum,  sAwm,  rapvm,  tribunus.  Enmc- 
vlus,  canie-ula,  retiC'Vlum,  genue-vbtm  (aft.  geiUc-rdum),  metOe-vl'Osus 
(aft.  meHeulosus),  eomic-ulum  ;  diec-ida,  rec^da,  severally  claim  a  final 
guttural  for  the  nouns  whose  nominatLves  are  enti-4,  cani-e,  rete,  genu, 
metu-8,  corwu,  dies,  res. 

But  as  the  aspirated  guttural  among  ourselves  baa  often  passed  into 
a  labial,  as  witness,  laugh,  rough,  cough,  so  we  find  our  diminutive  fai 
Jl^ff,  and  with  loss  of  the  vowel,  cal-f,  hal-f,  tur-f  (Scotch,  toor  or  tu/re), 
whar-f  (Fr.  gare),  vjol-f  (from  gul,  "  yellow  ") ;  and  a  lip  letter  once  let 
in,  slips  into  other  labials  as  scallop  (shdl),  and  with  loss  of  vowel 
$har-p  {shear),  ioar-p,  vMp.  Again,  lioss-om,  bes-om,  bos-om,  bottom, 
and  with  loss  of  vowel,  fit-m  (fell),  cuUm  (coid),  gval-m  (Germ.  qwU), 
Nay,  by  a  step  further  in  advance,  the  m  slips  into  an  n,  and  so  brings 
us  to  diminutives,  which  might  well  have  been  claimed  for  our  pre* 
ceding  suffix  d  (coirupted  to  en),  but  that  the  historical  examination 
decides  against  the  claim.  Thus  the  German  bus-en,  bes-en,  bod-en  have 
in  the  n  a  substitute  for  an  m,  which  grew  out  of  a  final  aspirated 
guttural ;  and  the  m  of  the  latin  second  declension  of  neuters  has  a 
like  origin.  Hence  opium,  Ilium,  lead  to  apiao-us,  Iliac^us,  So 
again,  a  primeval  var-agh  may  be  assumed  as  the  origin  of  our  brake, 
'*  fern,"  and  of  the  old  German  var^m,  which  has  since  passed  into 
farren  and  fam,  the  last  all  but  identical  with  our  own  fern  ;  and  this 
assumed  var-agh  stands  well  beside  the  Latin  JU'ie-  (nom.  JUix).  The 
assumption  of  a  primeval  podragh,  in  like  manner  would  explain  the 
existing  forms  «vy8-cur-,  pod-^c*,  poi-om  (old  (}erm.),  boden,  and  our  own 
bott-om,  as  well  as  the  Latin  fumd-o-  (nom.  fvmdud),  W  is  another 
form  of  the  final  consonant,  as  proved  by  tibr^,  skruff,  shrow,  or  shrew, 
all  existing  varietieB  of  what  the  Greeks  called  Zpa^,  the  Eomans 
iorex. 

But  at  times,  a  t  also  supplants  the  guttural  of  our  suffix ;  but  this 
change  was  probably  brought  about  at  first  by  special  causes.  When 
the  base  to  which  the  suffix  is  added,  already  possessed  a  guttural,  the 
pronunciation  became  not  only  unpleasant  to  the  ear,  but  somewhat 
difficult  to  the  producing  organs.  Under  these  circumstances,  the 
guttural  is  apt  to  give  way,  at  one  time  to  a  />,  and  at  another  to  a  <. 
We  have  already  seen  examples  of  the  supplanting  labial  in  scaU-^p, 
So  the  Greeks  from  o-fcoA-  "  dig,"  formed  a  name  ovoX-oie-,  not  0'iraA-aic-, 
or  **  the  mole,"  and  the  Latin  from  a  base  ac,  '*  sharp,"  and  a 
secondary  form /ore  (furca),  gives  us  not  ac-ex,  but  op-ex,  not  forc-ex, 
but  forceps,  forpex,  orforfex,  Li  this  way,  what  were  once  in  actual 
use,  as  emmaek,  or  tmmocr,  gemUck,  gdbbock,  mammock,  are  now  found 
only  in  the  forms,  emmet,  gimlet,  gobbet,  mammet.  We  caxmot  then 
hesitate,  even  though  the  historical  proof  be  wanting,  to  claim  as 
deduced  from  a  suffix  ock,  the  words  spig-ot,  d-ot-,  crick-et,  lock-et, 
pock-et  {poke,  Shaksp.),  tmiick-et  {smock) ;  and  a  suffix  et  once  established, 
the  condition  of  its  origin  is  forgotten,  and  we  have  ey<A,  blot,  mallet, 
tillet,  tippet,  wart  (verruca),  siU, 

But  as  was  above  said,  one  diminutival  suffix  was  not  enough,  and  not 
only  are  they  added  one  after  the  other,  but  often,  at  any  rate  in  later 
days,  two  at  a  time.    Thus  from  the  verb  Uum,  **  leap,"  the  Gael  forms 
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kumrot^-on,  or  Uum^n-ach,  "a  frog."  The  German  chen,  and  our  own 
kin,  are  justly  regarded  as  corruptions  of  icK-en  and  ik-in,  and  therefore 
twofold  in  ongin.  Thus  the  German  mannchen,  stands  for  mdnn-ieh-en, 
our  mani-ki-n.  The  Latin  again  has  the  very  same  double  suffix  in 
f end-agon-  6leragin-eus,im-agon',  vor-agon- ;  and  the  Greek  in  wo\-ix^^» 
The  suffix  ling  is  in  like  manner  made  up  of  el  and  ing  (the  last  being 
a  variety  of  an  or  en),  and  let,  of  d  and  et ;  but  in  both  cases,  the  two 
elements  have  coalesced  so  oompletely,  that  for  the  creation  of  a  new 
diminutive,  they  must  be  bodily  attached  as  one  suffix.  The  word 
ToXixi*-!?,  just  quoted,  has,  when  strictly  examined,  no  less  than  three 
suffixes  of  diminutival  power ;  but  even  this  is  not  enough  to  content 
the  passion.  A  Scotchman  will  talk  of ''  sic  a  bonm'e,  l-itt-le  wee  bit 
laaa-ich4e,"  wh^e  the  notion  is  expressed  eight  times ;  and  a  German 
amasses  five  diminutival  su£&xes  in  a  single  word,  when  from  the. 
monosyllabic  ass  he  deduces  es-d-in-ch-il-in. 

For  adjectives  we  will  briefly  refer  to  shaU-ow  {shoal),  eaUmo  (Germ. 
kohl),  fallow,  (Germ,  brach),  sallow,  yellow;  blackish,  whitish;  to 
At^,  "  stony,"  fuufMl-  "  boisterous,"  oKtyo^,  "  nimble,"  ^5wj,  fipaxvs, 
&c. ;  to  the  Latin  ferax,  edax  (40),  and  trux ;  to  mollis,  turpis 
(beside  molli<yulus,  twrpic-iUus),  to  laetus,  trisiis,  Justus,  amicus  (beside 
the  irregular  yet  fairly  established  comparatives,  laeHc-ior^  tristic-ior, 
jijutic-ior,  amicit'ior,  and  the  imdoubted  nouns,  laetit-ia,  tristit-ia, 
justit-ia,  amicit-ia). 

In  the  case  of  a  verb,  as  Dr.  Johnson  has  noticed  when  speaking  of 
our  own  jingle,  sprinkle,  the  addition  of  a  diminutival  suffix  implies  "  a 
frequency  or  iteration  of  small  acts."  This  character  belongs  essen- 
tially to  many  verbs,  as  for  example,  to  the  ideas  of  "rubbing,  digging, 
writing,  talking."  A  suffix  then  of  diminutival  power  will  be  well 
applied  in  sudi  cases,  and  indeed  generally  to  a  continued  state  of 
things.  It  is  this  way  tha.t  cry  or  ax»  with  its  varieties  plays  such  an 
important  part  in  the  Greek  verbs,  specimens  of  which  have  been 
already  quoted,  as  rap-airff-m  (rapax-v)  op-wraw,  &c.,  in  the  Homerio 
iterativesin  utk-ov,  in  the  Latin  so-called  inceptives  rqauer-asc-o,  ard-esc-o, 
as  also,  lac-ess-o,  expet-ess-o,  incip-iss-o  ;  the  Italian,  Jin-isc-o  ;  French,  /»- 
iss-ant,  and  our  own^-wA.  Again,  the  suffix  appears  almost  uncomipted 
ini>/-a^-  (piow^o),  in  trahr  {traho,  traxi),  in  pl-ec-  {plecto),  JUe-  {Jlecto), 
gnic-  {nltor),  frug-  {fruor,  fructus,  fruges),  strug-  {struo,  struxi),  fl-ug- 
{fiuo,  ftuxi) ;  and  softened  into  a  labial  or  semi-vowel  vol-v-o  (our 
wallow),  solv-o  (our  d-ack),  and  with  the  consonant  alone  preserved  in 
spar-g-o,  mer-g-o,  ver-g-o,  ter^g-o. 

But  passing  from  these  individual  words  to  the  secondary  or  vowel 
conjugations,  the  special  use  of  which  is  to  denote  continued  action, 
there  is  strong  reason  for  the  belief  that  the  vowels  which  characterise 
these  conjugations,  are  themselves  but  the  remnants  of  the  diminuti- 
val affix  agk;  and  this  is  the  reason  why  the  first  conjugation  so 
thoroughly  outnumbers  the  others.  The  derived  nouns,  mM^ac-ulum, 
spirac-ulmn,  orac^um,  ambulac-rum,  lavao-rum,  when  compared  with 
jac-vkun,  tell  us  In  plain  terms  that  the  verbs,  mira-,  spira-,  ora-,  ambula-, 
lavo;  had  onoe  a  final  guttural ;  vorag-o  and  solac-ium  (which  is  the  true 
form,  not  solatium),  say  the  same  in  behalf  of  verbs,  vor-agh,  sol-agh.  The 
Greek  Doric  futiure  7cXa{w,  as  we  have  already  said,  gives  the  best 
evidence  that  ycXo*  stands  for  ytk-ax,  and  so  brings  it  into  the  closest 
connection  with  the  German  lachsl-n,  and  our  own  laugh.  But  the  pro- 
nunciation of  this  English  verb  reminds  us,  that  we  have  to  look  for  a 
a  labial  substitute  in  the  classical  language.  The  verb  7^-0^-00.  as  well  as 
scalpo  and  scribo,  all  three  related  words,  may  be  taken  as  examples. 
But  it  la  in  the  first  conjugation  that  the  labial  form  most  abundantly 
presents  itself,  as  shown  by  the  four  classes  of  derivatives,  which  wa 
represent  by  the  examples :  a.  voe^-ulum,  compared  with  jae-tUum^ 

b.  contion^dhundus  (over  60),  compared  vdth  the  participle  reg-undus  ; 

c.  am^ah-QM,  compared  with  ul-iiis  (400),  and  the  tense  forms  am-aJb-am, 
amrdiho,  which  are  of  course  co-extensive  with  the  conjugation  itself. 
Thus  in  am-ah-a-m  it  is  only  the  third  a  which,  as  in  er-a-m,  c-T<0e-a, 
denotes  past  time,  and  the  junction  of  the  two  suffixes  makes  up  the 
idea  of  '*  past  imperfect; "  while  in  omroh-o,  which  is  without  the  suffix 
of  past  time,  we  have  an  imperfect  present,  and  this  in  many  languages 
is  Uie  ordinary  form  for  a  future ;  and  the  case  oociuv  too  in  the  Greek 
ci/u  "  I  shall  go,"  and  the  Lat  er-o  "  I  shall  be,"  neither  of  which  have 
any  special  suffix  of  futurity.  T]ie  Sanscrit  tkar^v^im  **\  was 
doing,  from  the  root  kri  or  kar  **  do,"  has  in  the  two  last  syllables, 
what  confirms  the  explanation  of  ai»-a6-a-ffi.  What  has  been  said  is 
far  from  all  that  the  subject  suggests,  but  it  is  time  to  proceed  to 
other  matters. 

Thepronoima  of  the  third  person,  whether  demonstrative,  relative, 
or  interrogative,  have  in  all  languages  an  intimate  connection  witJi  one 
another.  That  the  so-called  definite  article  had  for  its  original  power 
the  idea  of  this  is  generally  admitted.  Then,  as  regards  what  appears 
at  first  sight  to  be  a  formidable  difference,  that  between  tJie  ideas 
of  "  this  "  and  "  that,"  Bopp  observes  in  his  *  Grammar '  (§  371).  "  That 
which  in  Sanskrit  signifies  '  this '  means  also  for  the  most  part '  that,' 
the  mind  (he  should  rather  have  said  the  finger)  i^upplying  the  place, 
whether  near  or  remote."  Exactly  in  the  same  way,  it  is  only  by  repe- 
tition that  the  idea  of  another  attaches  itself  to  uie  Latin  word  o/iot. 
In  form  it  represents  the  Sanskrit  wnya,  and,  except  the  last  letter,  is 
absolut<ely  in  form  and  origin  identical  with  our  own  any  (Germ. 
dn-ig),  which  is  but  a  dinunuUve  of  an  or  ont  (Germ.  em).  Thus, 
*'aliud  est  maledicere,  aliud  accusare,".  receives  its  strictest  interpre* 
tation  in  the  wotUa  "it  is  W6  tlung  to  abuse,  ofM  to  accuse."    Thoa 
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again,  the  relative  ib  habitually  represented  by  words  which  are  admit- 
tedly demonstratiyal  in  power  and  origin,  as  in  onr  own  pfamse. "  the 
man  that  I  saw,**  or,  sfcill  more  simply, "  iie  man  I  saw,"  where  it  is  an 
error  to  suppose  that  any  pronoun  is  understood.  So  in  Greek,  more 
especially  for  the  Ionic  dialect,  it  is  often  idle  to  draw  a  distinction 
hetween  the  artide  rws  and  the  relative  rous.  Our  old  poets,  too,  use 
there,  thence,  with  the  meaning  of  where,  tohence.  Conversely  in  Latin 
eonjunctions,  such  as  pottquam,  the  literal  translation  of  guam,  in 
qpite  of  its  identity  in  form  with  the  relative,  is  just  the  same  as  that 
of  dem  in  nachdem, — namely,  "this,"  referring  to  the  words  that 
follow.  Precisely  in  the  same  way,  ut,  so  closely  connected  with  the 
Latin  relative  that  it  may  be  regarded  as  a  shortened  form  of  quod, 
corresponds  for  the  most  part  in  use  with  our  own  conjunction  thai, 

A  calm  consideration  of  what  is  meant  by  a  relative  clause  will 
perhaps  clear  diis  anomaly  of  all  substantial  difficulty.  A  sentence 
which  involves  a  relative  consists  of  two  clauses ;  that  which  contains 
the  relative  is  used  solely  for  defining  something,  which  is  to  be  spoken 
of  in  the  second  clause ;  and  it  is  this  second  clause  alone  which  carries 
with  it  the  news  that  the  speaker  wishes  to  convey.  If  the  object  to 
be  defined  be  present,  he  may  point  to  it,  and  no  further  definition  is 
required.  If  othervrise,  it  is  convenient  to  suppose  it  for  the  moment 
to  exist  in  the  form  of  anything  at  hand.  Thus,  the  lawyers  of  Rome, 
in  conveying  a  distant  estate  in  land,  took  up  any  clod  of  earth,  and 
treated  it  as  the  actual  land  then  selling.  Thus  one  might  say, ''  This 
horse  I  bought  yesterday, — this  horse  I  will  sell  you  for  202. ;  *'  or  in 
Latin,  "  Hunc  (or  quem,  no  matter  which)  equum  heri  emi,  huno  tibi 
Tcndam.'*  Then,  again,  identity  for  the  most  part  in  form  of  the 
relative  and  interrogative  needs  not  a  word  in  proof,  and  the  identity 
in  power  is  clear  in  the  case  of  the  indirect  interrogativa  Thus, ''  Die 
quis  fecit"  (fecerU  in  old  writers  is  not  necessary),  might  be  trauslated 
by  "  Show  me  the  man  who  did  it,**  saving  that  an  s  happens  not 
to  be  used  with  the  relative ;  bat  this  a  has  nothing  to  do  with  the  base 
of  the  word,  and  indeed  may  at  times  be  omitted  from  the  interro- 
gative itself.  To  translate  die  by  "  show,"  is  simply  to  revert  to  the 
older  meaning  of  the  word ;  and  between  the  two  phrases  quu  fecit  f 
and  die  qui$  fecit,  to  give  a  precedence  in  time  to  the  latter,  is  in 
accordance  with  the  habit  of  language,  which  ever  cuts  down  long 
phrases  to  shorter ;  and  in  this  particiuar  case  the  omission  of  die  was 
the  more  natural  as  it  was  the  standing  commencement  of  every  ques- 
tion, and  therefore  wholly  superfluous,  if  the  manner  of  the  speaker 
suggested  that  he  was  asking  a  question.  At  the  dinner  table, "  A 
glass  of  wine  ? "  is  quite  intelligible  without  any  interrogative  whatever. 

As  the  meanings,  then,  run  all  into  one  another,  the  chief  question 
remaining  is  as  to  identity  of  form.  Now  it  will  be  found  that  an 
initial  thin  guttiu^  is  found  in  qui  and  quia,  in  the  Greek  kov,  Kintpos, 
in  our  own  old  qmchatf  quwhere»  Then,  again,  for  the  demonstrative, 
we  have  in  the  Latin  cis,  citra,  eiterior,  ice. ;  in  the  Greek  icccvor,  or 
myyof ;  in  the  Tuscan  quetlo,  quetto,  eolui,  eoeti :  and  in  a  question  of 
this  kind,  the  Tuscan  stands  on  equal  ground  with  the  Latin,  for  we 
know  that  the  language  of  Tuscany,  even  in  the  days  of  Roman  supre- 
macy, abounded  in  gutturals.  As  lor  the  other  consonants  which  are 
seen  at  the  commencement  of  third  person  pronoims,all  surprise  at  the 
change  must  fall  away  when  we  look  to  irov  supplanting  #roy  in  Greek, 
vitpit  supplanting  quicquid  in  Latin,  while  the  Latin  qui$  is  the  ana- 
logue of  the  Greek  ru,  just  as  que,  **  and,"  is  of  rt, "  and."  And  if  an 
'fl  is  seen  in  the  Latin  tie,  Eng.  to  and  tuch,  and  ^e  compound  vhoto, 
we  have  what  is  perfectly  parallel  in  the  Greek  errtr^s,  vfifitpov,  for 
njrcf,  TiifiMpotf.  Then,  again,  the  mere  aspirate  of  6,  ij,  beside  ro,  and 
of  6s,  ^,  6,  of  the  Latin  hie,  ftc.,  and  our  own  he,  here,  henet,  is  just  tiie 
letter  -vHiich  is  constantly  superseding,  now  an  t,  now  a  Ir.  Or  if  the 
loss  of  the  aspirate  itself  in  it,  ea,  id,  be  pressed,  we  have  only  to  call 
to  mind  that  what  is  now  written  it  by  ourselves  was  formerly  written 
hit,  and  is  still  het  in  Butch.  A  guttural  is  of  all  letters  most  likely 
to  be  corrupted,  and  hence,  if  there  be  reason  to  suspect  tiiat  the  third 
person  pronouns  were  of  one  origin,  as  in  sense  they  might  well  have 
been,  the  h  has  a  stronger  claim  by  far  than  any  of  the  others,  p,  t,  t,  A, 
or  zero.  Then,  as  to  the  end  of  the  word,  it  will  be  found  that  on 
every  aide  a  final  nasal  presents  itself.  The  Greek  exhibits  such  a  letter 
in  riy-  (n.  rts) ;  the  Latin  in  %m-de,  aUoquin  ;  the  Spanish  in  quien  ;  the 
Portuguese  in  qutm;  the  Swedish  in  a  nom.  AiMm.  gen.  hwemt;  the 
Dutch  in  a  gen.  irieiw  ;  the  English  in  teAai-ce  (old  whmn-tt\  The 
Sanskrit  grammarians,  again,  insist  that  the  base  of  their  relative  is 
Urn,  not  ik  :  and  beyond  the  limits  of  our  family,  as  usually  defined, 
the  Finn  has  ikei»  f  or  the  relative  as  well  as  cm  .*  and  the  Turkish  Idm, 
as  well  as  hh  and  Id.  Then,  again,  for  the  forms  which  prefer  an  t, 
the  Norse  relative  is  tem  ;  the  Danish  torn,  still  retained  in  our  own 
despised  Aouvsom^ever.  The  Slavonic  forms  for  "this"  or  "that  "are 
Un  and  «ef»  in  Bohemian,  tem  in  Russian.  The  Norse,  for  its  personal 
pronoun  masculine,  has  N.  hann,  ac.  hawn,  gen.  hanit,  dat.  Aonum;  and 
lor  the  definite  article  the  same  language  has  a  final  n  in  the  nom. 
m.  f.  0»,  and  carries  this  n  into  eveiy  oblique  of  all  genders  and  both 
numbers.  With  this  evidence  so  strongly  converging  to  one  point,— 
namely,  the  syllable  hm — ^the  question  is,  what  did  this  hen  originally 
denote  ?  One  cannot  but  answer  that  our  own  obsolete  /b^n  in  the 
sense  of  **  look  "  supplies  that  meaning  of  all  others  which  is  best  fitted 
to  be  the  origin  of  demonstrative  pronoims.  The  one  difficulty  is,  can 
we  establish  the  antiquity  of  this  verb  ?  Something  has  been  already 
said  on  this  point    It  has  been  traced  to  the  Latin  and  Greek  as  the 


root  otfftwteo,  gnovi,  agnitut,  edgmtus,  Bnt  it  also  occun  bm  a  poiticU 
in  Latm,  but  of  course  in  a  reduced  shape ;  for  when  verba  ai« 
degraded  to  such  an  office  thev  are  always  reduced,  as  in  oiir  own  la, 
lor  look.  The  partielea  aUuded  to  are  €m«  '*  behold,'  and  the  auffix  e% 
attached  ezdusively,  as  it  well  ihight  be,  to  demonstratives,  ••  to  hi-ei, 
ilU-e,  itti-e,  si^,  «ti»-c,  /im-c,  or,  in  fuller  form,  hm^-ee,  /it-ci-ne.  Lastly. 
lor  the  antiquity  and  wide  extent  of  the  verb  hen,  we  need  but  add^ 
that  it  exists  in  Chinese  with  the  very  sense  desired.  It  has  beea 
thought  right  to  enter  into  these  details  in  order  to  estaWsh  a  point 
so  utterly  opposed  to  the  doctrine  of  pronominal  roots  as  taught  by 
Bopp,  and  too  readily  adopted  by  his  followers ;  and  by  way  of 
enlivening  a  subject  which  to  many  may  appear  dull,  it  may  be  noticed 
that  occasionally  the  force  of  a  Latin  sentence  is  brought  out  more 
vividly  by  recurring  to  the  primary  meaning  of  hie  and  iUe.  Thus,  in 
Terence, '  Haut.'  8, 1, 1,  Luciscit  hoe  iam — '*  It  is  getting  light,  look, 
already ; "  and  in  '  Virg.',  5,  457,  Praeipiiemque  Daren  ardent  agii 
cequore  toto,  Nunc  dextra  ingeminant  ictut,  nunc  ille  tinittra — ^  Now 
with  his  right  redoubling  blows,  now,  looh,  look,  with  his  left.*' 

The  classification  of  the  languages  of  the  world  is  aa  yet  in  a  very 
imperfect  condition,  as  might  be  expected  from  the  fiict  that  a  very 
small  portion  of  them  have  yet  come  fairly  within  the  reach  of  science. 
Of  the  great  majority,  we  possess  but  short  vocabularies,  and  those 
obtained  imder  circumstances  which  justify  a  atrong  doubt  of  their 
value.  It  is  therefore  a  matter  of  but  ordinary  prudence  to  abstain 
from  all  definite  theories  as  to  languages  of  which  so  little  is  known. 
The  Indo-European  family  is  in  a  very  different  position.  Belonging 
for  the  most  part  to  highly  civilised  societies,  each  member  of  this 
family  has  at  least  a  dictionary  and  grammar ;  and  having  been  long 
imder  the  scrutiny  of  men  of  science,  they  have  severally  yielded 
results  of  value.  Yet  even  here  a  too  hasty  generaUsation  has  been 
made.  It  was  long  b^ore  the  Keltic  branch  was  admitted  to  its  full 
rights  as  a  member ;  and  philologers  of  the  German  school  still  draw 
a  line  of  absolute  division  between  this  family  and  other  languages, 
the  accuracy  of  which  the  unfettered  inquirer  must  be  permitted  to 
doubt.  The  Finn  and  Lapp  fauuily,  for  example,  axe  found  to  have 
affinities  with  the  Indo-European  stock,  which  are  not  to  be  explained 
by  their  being  so  closely  in  contact  with  the  Scandinavian  racea.  for 
over  and  above  those  importations  which  are  sure  to  take  place  where 
barbarism  borders  on  civilisation,  there  are  coincidences  which  this  con* 
tiguity  will  not  explain,  such  for  example  as  between  the  Lapp  mocum, 
toeum,  toeum,  and  the  equivalent  forms  in  the  Latin  meeum,  tecum, 
tecum,  for  pronouns  and  simple  prei)Ositions  are  precisely  the  sort  of 
articles  which  are  never  imported.  Again  in  Norse  the  negative  is  ei, 
tigi,  in  Danish  ikke ;  and  in  Finn  ei,  eUca,  The  personal  endings  of  a 
Lapp  verb  fJso  bear  a  close  resemblance  to  those  of  our  Indo-European 
fatnily.  Thus  the  plural  of  the  verb  molto  "  change  '*  runs,  mUtoimen, 
moltoUe,  moltoin.  The  interrogative  and  relative  in  Finn  have  gene- 
rally the  form  eu,  with  auitable  affixes  for  the  cases,  &a  Again  the 
verb  ladeen, "  let  go,"  and  its  diminutival  form  Uukden,  **  let  go  bv  little 
and  little,"  exhibit  both  in  the  main  syllable  and  in  tiie  suffix  J,  what 
is  strikingly  like  words  in  the  great  European  family.  Lastly,  as  the 
Latin  by  adding  the  particle  qy^e  to  the  relative  creates  quitque,  so  in 
Finn  the  addition  of  a  syllable  not  imlike  que  to  the  relative  jo,  that  ii, 
yo  (so  like  the  Sanskrit  ya)  produces  joca,  "  every  one."  In  truth  a 
community  of  pronouns  with  the  Indo-Teutonic  family  may  justly  be 
claimed  for  several  languagea  which  lie  far  outside  tiie  limits  as  yet 
assigned  to  it.  To  hint  at  a  connection  between  our  family  and  the 
Semitic,  would  shock  the  ears  of  most  German  philologera;  and  it 
must  be  admitted  that  a  sad  amount  of  rubbish  in  this  way  affords 
some  excuse  for  the  prevalent  dogmatism;  yet  the  two  Hebrew 
nimierals  tJath  and  thib*  for  "  six  "  and  *'  seven,"  praise,  to  say  the  least, 
a  strong  suspicion  of  some  affinity,  though,  no  doubt,  it  must  be  a  most 
distant  affinity.  Be  this  as  it  may,  the  Chinese  exhibits  so  many  evi- 
dences of  identity  in  important  words  with  the  Indo-European  fiunilT, 
two  examples  of  which  have  been  here  given,  that  some  rdationamp 
must  assuredly  exist;  and  to  connect  two  such  zemote  families  is 
virtually  to  draw  into  the  circle  many  others. 

In  this  problem  of  comparing  languages  for  the  puroose  of  testing 
their  relationBhip,  the  tot  duty  is  to  carefully  analyse  the  words 
under  comparison,  so  as  to  separate  the  essential  £t)m  the  non-essential, 
secondly  to  study  the  laws  of  letter-change  which  must  subsist 
between  the  languages,  if  any  close  affinity  exist.  A  mere  identity  of 
form,  even  with  identity  of  meaning,  may  be  the  result  of  mere 
accident.  On  the  other  hand  a  real  identity  often  exists  when  the 
words  have  apparently  nothing  in  common.  Thus,  our  English  mud^ 
and  Sp.  wtucho  have  the  same  meaning,  yet  are  utterly  unconnected ;  for 
the  law  of  letter-change  leaves  not  a  doubt  that  mucho  is  the  Latin 
multo,  Italian  moUo,  a  word  intimately  connected  with  the  Greek  voX-v, 
voWoi,  and  so  with  wKtioy,  irAfoy,  plut,  as  well  as  with  the  English  ^/^ 
and  full ;  just  as  the  Spanish  cuchiUo  is  the  lAiinciUteUo  ;  whereas  the 
English  much  and  ite  diminutive  muclde  or  miekh  represent  mag  of  the 
Latin  mag-no-  and  the  Greek  /iryahri*  ^^  different  is  the  position  of 
our  tuch,  and  ite  Latin  equivalent  taU*,  Here,  utterly  different  as 
are  the  forms,  the  words  are  one  in  origin,  tuch  being  a  corruption  of 
tolch,  as  seen  in  the  German  tolcher,  and  this  a  compression  from  «o- 
lieh' ;  while  tali',  like  so  many  Latin  words,  has  lost  a  final  guttural, 
and  so  represente  ta-lih.  Thus,  the  only  serious  difference  lies  in  the 
interchange  of  t  and  t,  a  question  already  ooDcidored  lor  the  pronouns. 
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Indeed,  had  we  started  from  the  Scotch  equivalent  of  our  such,  namely, 
thUk,  the  paaaage  to  tcUi-  would  have  been  too  easy  to  need  a  word  of 
discussion.  As  a  last  example  let  the  Latin  corulm  be  compared  with 
the  English  ha$eL  Here,  the  words  being  of  the  same  sense,  the  form 
alone  needs  consideration;  but  Lat.  e=h,rin  Latin  hut  always  grown 
out  of  an  older  8,  and  u  before  I  is  the  habit  of  Latin,  as  e  before  / 
JB  the  habit  of  English. 

The  Indo-European  family  oonsists  of,  1.  The  Indian  branch,  with 
Banscrit  at  its  head,  and  Pali,  or  the  sacred  language  of  Ceylon,  as 
an  important  member.  2.  Persian,  at  the  head  of  which  stands  the 
ancient  Zend.  8.  The  Slavonic,  which  must  be  subdivided  into :  a, 
Old  Slavic,  or  the  Church  language,  Russian,  Illyrian,  Croatian,  and 
the  dialects  of  Camiola,  Stiria,  and  Cannthia;  b,  Slowak  of  Hungary. 
Bohemian,  the  Serbian  of  Upper  and  Lower  Lusatia,  and  Polish.  The 
characters  which  distinguish  these  two  subdivisions  are  nven  by 
Dobrowsky  in  the  preface  to  his  '  Institutionee.'  4.  Old  Prussian, 
Lithuanian,  Lettish.  5.  The  Teutonic,  divided  into  three  classes : 
a,  Scandinavian,  including  old  Norse  or  Icelandic,  Danish,  and  Swedish ; 
(,  Low  German,  including  Gothic,  old  Saxon,  old  Frisian,  Dutch  and 


Flemish,  Anglo-Saxon  and  English,  &c. ;  e,  High  German,  or  simply 
German,  in  its  three  varieties  of  old,  middle,  and  new.  5.  Greek. 
6.  Italian,  including :  a,  of  old  time,  Latin,  Oscan,  and  Umbrian ; 
5,  modem  or  Romance,  that  is,  Italian,  French,  Spanish,  Portuguese, 
Norman-English,  and  Wallachian.  7.  Keltic,  divided  into :  a,  Irish, 
Gaelic,  Manx ;   b,  Welsh,  Cormah,  Breton. 

The  Turanian  family  consists  of :  a,  Turkish,  Mongolian,  Mandahoo ; 
b,  Hungarian ;  c,  Finn,  Lapp,  Ostiak,  Syriaen,  ftc. 

To  the  Semitic  family  belong  Arabic,  Hebrew,  Syiiac,  Chaldee, 
Galla,  and  Berber. 

The  remainder  may  be  left  for  the  present  undasrified. 

The  following  tables  are  deduced  cUeAy  from  Pott's '  Etymologische 
FoTSchungen,'  Bopp's  '  Y ex^leichende  Qnunmatik,'  and  Grimm's 
'  Deutsche  Grammatik.'  Other  valuable  works  which  may  be  con- 
sulted with  advantage,  are  Zeuas  'On  the  Grammar  of  the  Celtic 
Languages,*  Dies  On  the  Romance  Languages,  Schleicher  On  the 
Lithuanian,  Dobrowsky's  '  Institutiones '  on  the  Slavic  family,  and 
generally  the  Proceedings  and  Transactions  of  the  Philological  Society 
of  London. 
' 


Banscrit. 


.  f 


0 


I 


' 


k     . 

(ksh)  . 
kh  . 

g 
gh  . 

n  (gnttoral) 

eh(a8ittchnrcb) 
chh     . 


J      • 

jh       . 

n  (palatal) 


IJ 


p 

ph 

b 

bh 


■        • 
m    •        • 


y  (palatal)   . 
r  (lingual) 
1  (dental)    . 
w  or  V  (labial) 


f,  or  s  (palatal) 
sh  (lingual) 
s  (dental)     . 
h  (gnttnral) 


Greek. 


f ,  aff,  KT  K,  (») 

X 

X 

7  (nasal). 


<^X 


Different  nasals 


r,at 

T       , 

8.9 


e,<r 


9,<p 

fjL  (/3  before  liquids) 


i,  c,  C>  aspirate  . 


^9  V,  «,  0,  ^  aspirate 

It,  a,  aspirate    . 

or,  aspirate    . 

a,  asp.  p  (Laconian  final) 

X»  7»  *  • 


Lathu 


0  (qu)     . 
X  («-s),  c,  B 

g,  b 

g       • 

n  (guttural) 

c  (qn)     . 

SCy    C.  • 


n  (guttoral) 


t 


d,  1 
f,  d 
n,l 


p,  0  (qu) 


b  . 
^b 
m  . 


1 
r.l 


V,  g  (in  middle 

of  words) 
e  (qn),  s    . 
s,r  (non-initial) 
8,r(n(m-initia]) 
b,  g,  0   . 


Lithuanian. 


k,  Lettish  k  and  z     . 

kss,  k,  ss  (=Bh),  Lett,  also  z 

Lett,g         •       •        •        • 


Gothic. 


•     • 


•     • 


cs  ( =s  eh  of  Qhnreh),  k ;  Lett,  ch,  i,  k 


g,  k  (in  middle  of  words)  LeU,  also  ds. 


t 
t 
d 


d 

n(m) 


b 
m 


j  (=y) 

r,l      . 
1      . 


s,  ss,  8(='sh)z,k     . 
ss(=sh)     .        .  .        . 

s 

B  (=  French  j),  ss  (^sb)  g    . 


h,  g. 
Kh.g 


f 

sk 

k 


th    . 
th(t) 
t(d) 
d. 


f. 


b 
m 


j(=y) 

r,l 

1     . 

V 


h... 

s . 
s,  s  . 

1>>  g  • 


Old  High  German. 


ch(=x) 


V 

sk 

di(=.x) 


d(t) 

S(=BS) 
t 

n 


P 

m 


j(=y) 

r,l 

1 


k 


NumeraU. 


Sanscrit. 

Zend. 

Persian. 

Greek. 

Latin. 

Lithuanian. 

Roasian. 

Gothic. 

Old  High 
German. 

Modem 
German. 

English. 

Erse. 

Welsh. 

6ka.  .    . 

alva  .    . 

yik    .    . 

If,  nom.  tSf. 

otno-,orimo- 

vena-s      .    . 

ono,nom. 

ain,  nom.  m. 

ein-      .    . 

ein      .    . 

one,  an. 

sen 

an 

f.  vena  • 

m.  end 

aln-8  • 

• 

dwa* 

dwa 

da  . 

)m,  )Mr 

dtto-   . 

• 

du 

dva     ) 
dTie   / 

tva- ,        .    . 

znene,  sno 

swei        • 

two  .    . 

da   )       . 
do   j  .    . 

dau 

dwy 

f.dvi 

Kuei 

tri^ftiMr 

thri,ftlsBr 

idi    .    . 

rit"        •    . 

ttl- 

■ 

trys.        •    . 

tri. 

thri.     • 

drei    •    . 

three     . 

tri  •       . 

tri 
tair 

drie,  or  dri, 

chatvftr- 

chatw&r . 

chehaur. 

«irrat{     '^ 

qnattnor 

. 

keturi  .        . 

chetori  . 

fidror       •    . 

drio,  driu. 

Tier         . 

foor  .    . 

keathafa:  . 

pedwar   ) 
pedair     j 

chatur  . 

ehathru . 

ftrnif     > 

quadnu  . 

• 

f.  ketarios    . 

fidor     • 

fiuoar 

chatasar 

wtn^' 

panchan 

panehsn 

pmj       . 

wtrrt        ) 

{rtfmt)    f' 

qnlnqoe 

a 

penki        .    . 

pyat      . 

fimf      , 

Tinf      .    . 

fDnf    .    . 

five 

kaig    •    . 

pomp 

f.  penkios 

shash 

ehtwas  . 

sbesh 

<l         .        . 

e^x 

. 

tSeaxi,  ftc.     . 

•best 

saihs        .    . 

8ChS 

seche       . 

six    .    • 

ae    . 

chwech 

saptan    . 

haptan  . 

heft  .    . 

irtm       ,     . 

aeptem 

) 

septyni,  Ao.  . 

sem  .    . 

aibaa    . 

siban    .    . 

aleben      . 

seven     . 

aecht  .    . 

aaith 

aeptoa- 

sibnni- 

■shtan   . 

astan     . 

hesht     . 

Mf*     . 

octo    • 

« 

asztani,fte.  . 

oam      ) 
voeem  j 

ahtan       .    . 

ahto  . 

acht    .    . 

eight     . 

ocht 

wyth 

ashtaa   . 

navan    . 

navan    . 

nnh  .    . 

intVm     .    . 

novem    • 

. 

devyniyfto.    . 

devyat   . 

ninn     • 

nian 

neon 

nine      • 

noi      •    . 

naw 

10 

dasaii 

daaaa     . 

deh 

hma    . 

decern. 

• 

deaaimt 

deeyat   . 

talhun      .    . 

aehan  •    . 

eehen     1 
sehn       ) 

ten    •    . 

deieh 

dig 

deaalmtis 

20 

vinMtU  . 

vlaaiti    . 

bist  .    . 

viginti 

dvidcasimti 

dvatsat . 

tvaltigjiis 

zehani-     . 

swansig  . 

twenty  . 

flchid*.    . 

again 

vingintlt 

SO 

trlnsat  . 

thrisata. 

8i  . 

T|MUMff«»     . 

triginta 

trisdezimt 

tritsat   . 

thrijetigive  . 

drlsQO 

dreiasig  . 

thirty    . 

deieh  ar 
flchid 

d«g8r 

again 

100 

satsm    • 

■atem     . 

sad    •    . 

immrtftn  \ 

centum 

• 

ato    .    . 

xehaa800* 

hnndert  . 

hundred 

kctt     . 

cant 

ima^       i\ 

*  Bat  for  S00|  Qotlu  tvahimda ;  Old  Germ,  saeihant,  and  so  on. 
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liANGUAGE. 


LANQUAQfi. 


1<M 


Dedendon  of  the  Demonstrative  Pronoun, 


Zend. 

Sanscrit. 

Aoeordmg  to  Bopp's 

Theory. 

Greek. 

Latin. 

M. 

F. 

N. 

M. 

P. 

N. 

M. 

F. 

N. 

H. 

P. 

K. 

^ 

pNom. 

sas 

8& 

tat 

h6 

U 

tot 

df,6 

i.* 

TO 

hi-0 

hae-o 

ho-0 

&** 

Ace. 

tam 

t&m 

tat 

tern 

tanm 

tot 

rov 

Toy,  rr\¥ 

TO 

bnn-o 

han-o 

ho-e 

Gen. 

tasya 

taay&s 

tasya 

tabd 

tanh&o 

toh6 

roio,rov 

ras,  njj 

TOW,  TOW 

huiog 

hnina 

hujoB 

OQ 

[Bat. 

tasmai 

tasyai 

taftmai 

tahmai 

tanhai 

tohmai 

rtp 

T9,Tp 

TV 

hoi-o 

hoi-c 

hui-c 

.  rNom. 

16 

t&s 

t&ni,  t& 

td 

tfto 

t& 

ol 

TO 

hi 

baa 

iiae-o 

'2     Ace 

Un 

tAa 

t&ni,  id 

tan 

Uo 

tft 

rovs 

TOf 

TOWf 

hua 

has 

hae-c 

s  1  S'°- 

tteham 

t&s&m 

t6sham 

tadshanm 

taonhanm 

ta^shanm 

TWV 

rauy,  rtov 

rw 

homm 

harom 

borum 

tdbhyas 

t4bhya8 

tdbbyaa 

tadibyd 

t&by6 

todbyd 

Toiaof 

rwffiv 

roicty 

hU 

hia 

hifl 

Gothic. 

Lithuanian. 

Old  SlaTie. 

Old  High  German. 

M. 

P. 

N. 

M. 

P. 

N. 

M. 

P. 

N. 

M. 

F. 

N. 

c  fNom. 
IJAoc. 

sa 

80 

thato 

tas 

to 

toi 

t» 

to 

to 

der 

din 

das 

tbana 

tho 

tbato 

ton,  to 

tan,  to 

toi 

f 

ta 

to 

den 

di» 

das 

I^l  Gen. 

OQ    L^ttt. 

thi3 

thizds 

this 

to 

tda 

to 

togo 

toj» 

togo 

des 

dera 

dea 

thamma 

thizal 

thamma 

tomui,  tam  tai 

tamni,tam 

tomft 

toi 

tomd 

demn 

dein 

dema 

1\ 

rNom. 

thai 

thos 

tho 

tie 

tOB 

tie 

ti 

ty 

to 

did 

• 

dio 

din 

,  Ace. 

thans 

tboa 

tho 

tUfl 

tas 

tns 

ty 

ty 

to 

did 

dio 

din 

Gen. 

thizd 

thizd 

tbizd 

ta 

td 

ta 

tjeeh 

tt)ech 

tjeeh 

dero 

dero 

dero 

Pi 

[Dat. 

thaim 

tbaim 

thaim 

tiem(n)a 

tom(n)a 

tiem(n)8 

tjem 

tjem 

tjem 

ddm 

ddm 

ddm 

Jkclcndon  of  the  Pint  Personal  Pronoufk 


1 

Sanscrit. 

Zend. 

Greek. 

Latin. 

Gothic. 

Old 
German. 

Lithuanian. 

Old  Slario. 

Russian. 

i 

Nom, 
Ace. 

abam    .        •     . 
m&m,  m&  .         . 

azum .         .     . 
manm,  m& 

egomet,ego 
me,  met, 
mehe   . 

mik     . 

ih    .     . 
mih 

aaz         .     . 
manen 

as.        .     . 

nga    • 

ya 

menya 

1^ 

Gen. 

mama,  md     •    . 

mana         .     . 
md,  mdl 

iflfVS,  9flOVf,   9fl9tO, 
ffl€0,    CflCV,     ffWVf 

mei,  mi8 . 

mema  . 

mln     . 

mene     .     . 

menya 

.Dat 

mahyam,  md      . 

md,  mdi    •    . 

fifV,  flOV .             .      . 
€fUy,  €lJLOt,  fiOt 

mihi  .    . 

mis 

mir 

man  •        . 

mnje,  mi    . 

mne 

Plnral. 

'Nom. 

ACG. 

yayam,  asmd.     . 
aam&n,  naa 

yadm    '. 
nd 

noB 

noa     .     . 

yeis 
nnsia   . 

wlr 
nnaih   . 

mea       •     • 
mns   . 

my         .    . 
ny 

mi 
naa 

Gen. 
.Dat. 

asm&kam,  naa    . 
asmabhyam,  naa 

abm^lkem,  nd . 
nd 

OflC       . 

r}fitioiy,  Tifitwyf  i^fMy 

nostrum 
nobis  .     . 

nnaara 
unsia   . 

nnaar  . 
una 

muatt,  mna . 
mnm(u)a     . 

naa        •    . 
nam   . 

naa 
n:un 

Dedcmvon  of  the  Second  Penonal  Pronoun, 


• 

Sanscrit. 

Zend. 

Greek. 

Latin. 

Gothic. 

Old 
German. 

Lithuanian. 

Old 
SlaTie. 

Russian. 

rNom. 

twam         .     . 

tiim  .         .     . 

rvyrif  rv,  <rv             ,    . 

tn  ■     .    . 

thn     .     . 

dd  .     . 

tu  .         •     . 

ty  .     . 

tii 

i 

Aoc. 

tw&m,  tw&     . 

thwamv. 

(TC          .            .            •            • 

to   . 

thuk 

dih       . 

toyen 

^a 

tobya 

•1 

thwA 

to 

.9  -^ 

Gen. 

toya .        •    . 

toya  .        .     . 

Tffovsy  rtvs,  Ttoio,  rtov, 

tni,  tia    . 

theinft     . 

din .     . 

toyena   .    • 

tobe    . 

tebya 

M  ' 

twd,  td 

thvdi,  td,  tdi 

T€o,  T€w;  o-fto,  <rto, 

ff€V,  COV  , 

I  Dat. 

tubbyam    •     . 

thwdi,  td, 

rtiy,  Tty,  o"oi  •        •    • 

tibi     •     . 

thna  •    . 

dir      • 

tor    •       • 

tebje»  ti 

tebo 

tbwd,  td 

tdi 

fNom. 

yfiyam,      .    . 

yiishem      .     . 

yoB. 

jus 

Ir   .    . 

jdB           •      . 

yy  .    . 

yQ 

yoshmd  .        . 

yiia 

t 

Acc. 

yusbm&n    •    . 

vd     .         .     , 

YOB      .     . 

izvia  .     . 

ivih    . 

jus     • 

rf      . 

yaa 

yaa 

•      •       *         . 

S 

Gen. 

ynshm&kam    . 
yaa 

ytiam&kSm     . 
vd 

ycstium 

izyara 

ivrta    . 

jUSd,  JOB       . 

yas.    • 

yas 

.Dat. 

ynahmabhyam 

ydsmadibya    . 

yobia 

izTis  .     . 

in .      • 

jum(u)8 

yam    • 

yam 

vaa    .        .     . 

«       •       •      • 

V 


^    ■>•.    *•»!  '■■I.S..   •IT.,  ■'^:?^ 


*.    — 
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LANGtTAGE. 


LANGUAGE. 


loa 


Notninative  Sinffular  of  Nouns, 


Sanscrit. 

Zend. 

Greek. 

Latin. 

Lithuanian. 

Gothie. 

m. 

From  cnide  Ibnn  vrlka,  "WDlf,  yrfka-s 

▼ehrkd      . 

AvKo-r        . 

hipn-B 

wilka-s     . 

yuir-« 

n. 

dnnam  or  dAna,  gift,  dami-m       .     . 

dftte-m,  given    . 

Bufpo-v  .         •     . 

donu-m         .     . 

g6ra,  good    •    . 

dam',  door 

£ 

jihvft,  tongue,  jihyft 

hizra 

X<»pa>  land 

ten-a,  earth 

ranki,  hand      • 

giba,gift 

m. 

pati,  master,  pati-a    .        •        .     . 

paiti-8  .        .     . 

Toai'S,  husband . 

bosti-s,  enemy  . 

pati-8 

gast*-8,  guest 

f. 

priti,  loTO,  pritis    .... 

Afrlti-s,  blessing 

TopTi'S,  heifer    . 

siti-s,  thiist 

awi-B,  she^.    . 

an8t*>B,  mercy 

0. 

vAri,  water,   Tftri       •        .         .     . 

yam 

i9pi,  knowing 

mare 

m. 

B&nn,  Bon,Biinii-B    .... 

pasu-B,  beast     . 

iX^j,  fish 

portu-8,  harbonr 

Bunii-B      •        • 

BUnUHl 

f. 

tann,  body,  tana-s     .        ... 

tanu-8 

wirvt,  pine 

manu-B,  hand    . 

handa-B 

n. 

madhu,  wine,  madhn 

madhn          .     • 

fM$U       .          .     . 

pecu 

darkh,  ugly 

faihu,  beast 

m.  f. 

gau  or  go,  bull,  cow,  gan-s          •     . 

g&n-s        • 

$ov-s 

bd-8 

f. 

iiao,  ehip,  nau-s     .... 

■          •         •    • 

yavs     .        ,    , 

nay(i)-8 

f. 

T&cb,  speech,  rKk.      .        .        .     . 

yAk-s 

F<nr-f 

yoC'B  (yox) 

m. 

bhara(ii)t,  bearin{r,  bbaran 

baran-s         .     . 

<t»fpwf    .        .     . 

feren-B 

sukan-B,  taming 

fijand-8,  enemy 

m. 

atman,  soul,  &tm&'    .        .        .    . 

asma,  heaven     . 

9atfW¥,  spirit 

sermo*,  speech  . 

akmu\  stone 

n. 

nftman,  name,  nama'      •        • 

n&ma'  .        •     . 

roKay,  wretched 

nomen 

•       •        .        . 

narod 

m. 

bhrfttrl,  brother,  bbr&UV    .         .     • 

br&te* 

irarnp,  father 

frater  .        .     . 

br6thar 

f. 

dahitn,  daughter,  duhitd' 

dughdha       •    . 

vvyoTtip     . 

mater,  mother  . 

dukt^ 

dauhtar 

m. 

datri,  girer,  dftt&                        •     . 

dAto* 

9onip    •        .    , 

dator 

0. 

Tachas,  word,  yachas 

yachd  .        •     . 

FfTOf            • 

opus,  work 

Aoeuiotive  Singular  of  Nouns, 


Sanscrit. 

• 

Zend. 

Greek. 

Latin. 

Lithuanian. 

Gothic 

m. 

yrfta-m    •        • 

yShrkS-m 

XVKO-V       . 

lupu-m  .        • 

wilka-n .        • 

yulf* 

n. 

dAna-m         .        • 

dAte-m       .        .     . 

Zvpo-v         . 

donu-m     .         •    • 

g^ra .        ... 

daur* 

f. 

jihvA-m    . 

hisva-nm        • 

X^P^-v    . 

terra-m . 

ranka-n . 

giba 

m. 

pati-m 

paiti-m      .        .     . 

iro<n-K         • 

hosti-m      .        •     . 

pati-n        •        .     . 

gast* 

f. 

priti-m     .        .        . 

Afrttl-m  . 

tropTi-v    , 

siti-m     . 

dwi-n     • 

anst* 

n. 

yAri     . 

yain.        .        •     . 

ifyi     . 

mare 

m. . 

sOnu-m     .        •        ( 

pas{i-m  .        • 

tx^v-y     . 

portu-m          •        . 

Bunn-n       •        .     . 

Bonn 

f. 

tanu-m         .         • 

tand-m      •        •     . 

Tirvy 

manu-m    .        •     . 

...        .        • 

handa 

n. 

madhu      .        .        , 

madhu  . 

fitOv        .         , 

pecu 

darkti        •        .     . 

fidha 

m.  f. 

gA-m   .        •        • 

ga-nm        •        •     . 

fiov-y  . 

bov-em      .        •    . 

f. 

nAy-am     .        •        < 

■    .        .        •        ■ 

youhy       • 

nav-em  .        • 

f. 

yAch-am       .        • 

yAch-em     .        •    . 

Fow-a 

yoc-em       .        •     . 

m. 

bhanuit-am       • 

barcat-em 

^potrr-a           , 

ferent-em        • 

^and 

m. 

AtmAn-am     .        • 

asman-em  .        .     . 

Saifioy-a      , 

sermon-em          •     . 

ahman 

n. 

nAma'               m        t 

nAma*     . 

ToAov       •          4 

nomen    .        • 

nam6* 

m. 

bhrAtar-am  .        • 

brAtar-Sm  .        .     . 

mtxtp-a 

fratr-em     .        •    . 

brothar 

f. 

duhitar-am        • 

dughdhar-(^m  .        « 

ByyipiTtp-a 

matr-em         • 

dauhtar 

m. 

dAtAr-am     .    .     • 

dAtAr-«m             .     . 

ZoTfip-a        . 

dator-em 

n. 

yachas 

yacho 

FtTOS 

opus 

^ 

Nominative  Plural  of  Nouns. 


Sanscrit. 

Zend. 

Greek. 

Latin. 

lithnanian. 

Gothic. 

m. 

yrlka-a        •        • 

■     .         .         •         . 

\VKOt         .          • 

lap*i 

wilkai    . 

yulfo-B 

n. 

dAnA-n-i   •        • 

dAta. 

Swpa  .        • 

dona          •         •     . 

•        *        •        •     • 

daura 

f. 

jihyA-8         •        • 

hizvA-o  .        • 

X«P«u      . 

terrae    .        • 

ranko-B  .        •        • 

gib6-s 

m. 

patay-sf  .        • 

»                * 

paity-6     •.        .    . 

woai-tf        • 

host*-e8     •        •    . 

•        •        •    • 

gastei-B 

f. 

prltay-as      •        • 

Afrlty-6  . 

TOpTl'tS    .    •       .     • 

*me8s*-eB         • 

awy-8    .        • 

anstei-B 

n. 

yAri-n-i    •        • 

• 

yai'-a        •       .    . 

i8pi-a  .    •    .        . 

man-a 

« 

m. 

Bi^y*a8      «        4 

••        • 

pa«y-6   .        ... 

iX^u-ff     .        .  . 

portu-B  . 

.  Bunn-s    •        •        • 

Bm^UHl 

I 

tanay-as   .  .     « 

0 

tany-6       •        •     . 

WITU-«J            .            , 

manQ-s.    •        •     • 

haodija-8 

n. 

madh(i-n-i    •       • 

madhy-a         •     .  . 

fi/iBv-a     .        • 

pecu-a 

m.  t 

gAy-aa      •        • 

geu-8         •        •    . 

/8o(F)-€f       . 

boy-ea 

f. 

nAy-as .        .        • 

•    .        •        •        . 

ro(F)-*f  . 

naV-ea 

f. 

yAch-as    •        • 

• 

yAch-6       .        •    . 

Fo»-e»     •     . 

yoc-Ss 

m. 

bharant-aa   •        • 

• 

barSn^6 

^poyr-ts    '    . 

ferent-£fl         • 

.    •        •        •        ■ 

fijand-8 

nu 

AtmAn-aa  .        • 

sermon-es  .        •    . 

ahman-B 

n. 

nAmAn-i       •        • 

nAman-a 

raXaif'a  . 

nomin-a          •        • 

.    •        •        •        . 

m. 

bhrAtar-as         • 

•     •  • 

brAtai^o     .        .    . 

iraT«p.€5      . 

fratr-Cs 

f. 

duhitar-aa    •       • 

dughdhar-o    •        • 

►  Buyafr§p.ts        • 

matr-ei  .        •        • 

doghter-ei         •     • 

m. 

dAtAr^aa   . 

dAtAr-6     .        .     . 

JoTijp  €S      .         • 

datur-6s 

n. 

yaoha(fi)8-i  . 

yachanh-a 

Fcs-c((r)a 

oper-a 

M 


tANGttAGE. 


LAKaUAGE. 


M 


Acrusative  Plural  of  Nouvf. 


Fanscrlt. 


Zend. 


m. 

n. 

f. 

m. 

f. 

n. 

IIL 

f. 

o. 

ni. 

f. 

f. 

m. 

m. 

n. 

m. 

f. 

m. 

n. 


yrlkA-n     . 

dAn&*n*i 

jihyft-B      • 

pati-n  . 

pritl-B       • 

Tarl-n-i 

BduO-n 

tand-8 . 

madliu-n-i 

gA-B     . 

uAr-at 

vdch-as 

bliarat-Bs  . 

Atmanas 

DAmAn-i   . 

bhrAtri-n 

dobitri-B  . 

dAtrin 

yaobA(u)B-i 


ySbrka-n 

dAta. 

bizyA-o  . 

paity-6 

Afritl-8  . 

yar'-a 

pasy-o    . 

tanu-B 

inadby-a 

gAa-B 

*    •        ■ 

yAcb-d 

>)arent-6 

asman-o 

nAman-a 

brAthr-eus  ? 

dagbdbSr-eufl  ? 

dAtbr-eus  ? 

Taobanb-a 


Greek. 


Latin. 


Lithuanian. 


Ootbie. 


XVK(hVS     • 

9copa  . 

X»p«-i    . 
woci-tu 

iSpi-a  . 

VITVS 

Atc0va      . 

^o(F)-af 

w(F)-«f  . 

Foir-of 

^potn-'as 

dcu/ioy-os 

ToXoy-a  • 

varff»-af 

^uyar^p'Ot 

F  cTf  ((r)a 


InpO-B    . 

dona 

terra*!   . 

boatl-B 

xnesal-B  . 

mari-a 

portQ-a  . 

mantl-B 

pecu-a   . 

boy-es 

nay-Sa   . 

yoc-es 

fereot-&8 

sermon-es 

nomia-a 

iratr-ca 

znatr-fiB  . 

datdr-as 

oper-a    . 


Avilkik-s 
rankA-a 


awy-s 
Btina-s 


• 


dngbter-es 


ynlfan-s 

danra 

gib6-B 

gasti-ns 

ansti-iia 

snnQ-nB 
baodtt-us 


abma-ns 
Dam6o-a 


Present  Tetue  of  a  Verb, — Crudb  Fork,  Slha  or  Sta  orperhapi  Stan  {Cf.  our  ttand). 


Sanscrit. 

Zend. 

Greek. 

Latin. 

Old  German. 

Litboanion. 

Old  Slayie. 

.  r  ti-stbA-mi  .     . 

hi-BtA-mi .     •     . 

i-<my-/a          •     • 

Bto    .         •     . 

8tA*lll    •          •      • 

Btow-mi    •         •     • 

Bto-jd 

a  \  tl-stba-si    •     . 

bi-8ta-bi    • 

/•(mj-f 

BtaB 

BtA-B  . 

Btow-i   .        • 

Bto-isi 

(»  lU-8tba-U 

bi'Sta-ti    .    •     . 

;.<m|-o'i  (y)   .     . 

Btat  •        •    • 

8U-t       •           .      . 

Btow         •        •     . 

BtO-It^' 

_.  ( ti-BtbA-yaB  .     . 

■     •     • 

•    •     • 

•    t    • 

•      •      • 

Btow-iwA        • 

sto-fya 

S  \  ti-Btba-thaa 

bi-Bta-tb6?    .     . 

I'VrorTov    . 

•    •    • 

•      •      • 

Btow-ita    •        •    . 

Bto-Ita 

P  (ti-stba-tas  .    . 

bi-BU-td    . 

UcT9rT0¥          •       • 

•    •    • 

•       •       • 

Btov     . 

Bto-Ita 

^  ( ti-atbA-mas 

bi-BtA-mabi  .    . 

l'VrQrll*S  or  'IU9 

stamuB      •    , 

BtA-mAB    •    •     • 

Btow-imd  •    • 

8to-Xm 

1  <  ti-aUia-tba  .     . 

bi-Bta-tba  • 

l-flTTO-Tt        • 

Btatia     •        • 

BtA-t 

p^  ( ti-atha-nti 

bia-stfi-nti     .     . 

«rrorTi(i')  or 
i0-ra<ri(y)    •     . 

Btant         •     . 

BtA-nt   •        •    • 

BtOV            •           •      • 

Bto-ja^ 

Present  Tense  of  the  Verb  '  To  ti ire.*— Ciidbk  Form,  {Da  or  rather  Dan). 


Sancctit. 

Zend. 

Greek. 

Latin. 

Lithuanian. 

Old  Slavic. 

^  ( da-dA-mi    .        •    . 

*?  <  da-dA-Bi .        • 

.a  ( da-dA-to    •        •     . 

^  i  da-d-yaa       * « 

0  <da-t-tbas    •        •    • 

^  (da-t-taa  .        . 

da-dbA-mi    .        •     • 
da-db&-bi .        • 
da-dbAi-ti     .        .    . 

•    •    • 

da-B-tb6 

da-B-t6         •        •     . 

0i-8(w-r     •        •        . 

8f-9M-0-i  (r) 

•     .     • 
h'9o-rw  •       •         • 

do .        •        •    • 
da-8    •        • 
da-t       •        .    . 

•  •    • 

•  •    • 

•  •    ■ 

du-(d)-mi     •        •    . 
da-d-i        •        •        « 
dn-8-ti,  doBt         •    . 

da-(d)-ya . 

dtt-8-ta.        •        •    . 

dnsti,  dost 

da-(d)-mj 

da-(d)-fli 

da-B-^ 

da-d-«ni 

da-B-ta 
da-8-ta 

'S  (  da-d-maa    .        •    . 

g  {da-t-tba. 

S  ( da-dA-ti     .        •    . 

da-de-mabi 

da-B-ta?        •        .    . 

da-d«-ntl  .        • 

tii'Zo-fiMt  or  'fitv 
8(-8o-Tc       .         .     . 

(  0(-8o-rrf . 

<  9i-9o-airt 

damnB.        • 
da-tiB     •        •    . 
1  da-nt  .        • 

da-(d)-me.        • 
dn-B-te         .        •    . 
dnsti,  dost 

da-(d)-m7 

da-B-te 

da-djatj 

Present  Tense  of  the  Verb  '  To  ^e.'— CRtms  FoRV,  As  w  Es, 


flanacrit. 

Greek. 

LaUn. 

Lithuanian. 

Old  Slavio. 

Oothio. 

[  aa-isi         •        •    • 
[  as-ti  •        •        •    • 

eifu-cft/ii        •        •     • 
eo'-tf'i,  CIS,  CI          •     • 
w^i{v),  cy-T*    • 

as-iuni  B*iuii         •    • 
as     •        •        •        . 
es-t     •       •       •    • 

es-mi        •        •    • 
CB-si      •        • 
ea-ti         •       •    . 

jes-n^  . 
Je-Bi . 
jes-tj    . 

Is 
is-t 

1 

(B-yas      •        • 
ja-thaa        .       .    • 
[B-taa       •        •        • 

•     •     • 
•ff-rop 

•  •    • 

•  •    • 

•  •    • 

eB-wtt    •        • 
ee-ta 

ea-ti     ••       . 

jea-ya       .        . 

jea-ta  . 

jea-te       •        • 

8i-a)« 

8i-(i)ata 

•    •    • 

1- 

[  B-mas 

B-tba 

[B-aati 

C0'-^CS  Ot'/ASPf  9lfU¥^  tfUV 

c<r-rc   .         .         •     • 
cao-i(i'),  cia'f(y}y  torr^ 

CKTI 

OB-iuuns,  a-nmoB 
es-tls   .        .        •    • 
es-vnt^  Bunt 

es-me    .        • 
es-te         •        •    . 
eB-ti     •        • 

jes-my .        •        • 
jes-ta       •        . 

Bi-(j)iim 
Bi-(j)ath 

Bl-Xld 

LAKTANURIC  ACID  {C^U^Sfi^).  A  peculiar  acid  obtained  by 
the  action  of  f  errocyanide  of  potaaaium  upon  uric  acid.  It  is  probably 
identical  with  allanturic  add. 

LANTERN.    [Sktuoht.] 

LANTERN,  MAGIC.    [Magio  Laktirn.] 

LANTHANIUH  (La).  A  mettJ  diaooyered  in  1889  by  Moaander, 
in  what  liad  been  preyioualy  aupposed  to  be  entirely  oxide  of  cerium. 
He  called  it  lantnaniiim,  from  its  haying  so  long  escaped  notice 


(ke»$di^i9,  to  he  hid).  It  la  prepaied  by  calcining  the  mixed  nitntes 
of  ceritmf  and  lanthanium ;  by  this  the  oxide  of  oerium  becomes  in- 
soluble in  dilute  acida,  and  the  oxide  of  lanthanium,  which  ia  a  power- 
ful baae,  mar  be  extracted  by  nitric  add  diluted  with  100  parta  of  water ; 
when  an  alxaline  carbonate  ia  added  to  the  nitrate  of  lanthanium, 
the  carbonate  of  the  metal  is  predpitated.  Oxide  of  lanthanium 
is  not  reduced  to  the  state  of  metal  by  potassium,  but  that  metal 
aeparatea  a  gray  metallic  powder  from  the  chloride  of  lanthanium^ 


100 


LAO'OOON. 


LAPIDARY  WORK. 


m 


wlxioh  oxHifles  in  vatar  with  the  evohition  of  hydrogen  gM,  ftod  ii 
coDTorted  into  a  white  hydrate. 

Oxide  ot  lanthanium,  in  the  purest  etate  in  which  it  has  hitherto 
been  obtained,  is  nearly  white  or  of  a  light  aafanon  colour  without  any 
admixture  of  brown,  or  brownish  red ;  there  is  every  reaaon  to  believe 
that  the  colour  ia  owing  to  some  impurity,  from  which  it  has  not  been 
hitherto  poesible  to  free  it.  It  undeigoes  no  alteration  by  caldnatioii 
at  a  red  neat  in  close  vessels ;  it  restores  the  blue  oolour  of  reddened 
litmus-paper;  when  sprinkled  with  water,  ii  is  gradually  oonverted 
into  a  hydrate,  and  becomes  a  bulky  white  powder ;  this  alteration 
occurs  very  rapidly  in  boiling  water ;  it  dissolves  very  readily  in  acids, 
even  when  dilute ;  when  boiled  in  a  solution  of  chloride  of  smmonium, 
it  expels  ammonia  and  an  ammonuhckUttide  of  lanihaniMm  is  formed. 
The  equivalent  of  lanthanium  is  46*4.  Hydrate  and  carbonate  of  km- 
thanium  are  both  insoluble  in  carbonate  of  ammonia. 

Oxide  of  Lanthanium  (IiaO).  Lanthanium  seems  to  combine  wiih 
oxygen  in  one  proportion  only ;  this  oxide  dissolves  in  hydrochloric 
add  without  evolving  chlorine. 

ChloridU  of  Lanthanium  (Ln,Cl),  When  a  solution  of  oxide  of  lan- 
thanium in  hydrochloric  acid  is  evaporated  over  sulphuric  acid,  pris- 
matic crystals  of  chloride  of  lanthanium  of  a  roscHsolour  are  obtained ; 
it  deliquesces  on  exposure  to  the  air,  readily  dissolves  in  alcohol,  to  the 
flame  of  which  it  imparts  no  colour.  This  salt  melts  in  its  water  of 
crystallisation,  gives  off  hydrochloric  acid,  and  leaves  a  mixture  of 
chloride  and  oxychloride  of  lanthanium. 

NitraU  of  Lanthanium  (LaO^NOg)  is  obtained  by  dissolving  the 
oxide  in  nitric  acid.  It  crystallises  with  difficulty,  and  forms  a  rose- 
coloured  saline  mass  which  is  deliquescent  and  s<^uble  in  alcohol ;  the 
form  of  the  crystal  is  a  prism,  and  it  contains  no  water  of  ciys- 
tallisation. 

CarboMte  of  Lanthanium  (LaO,CO,).  The  neatral  compound  is 
obtained  by  precipitating  the  soluUe  salts  of  lanthanium  with  carbonate 
of  soda.  It  is  a  white  flooculent  precipitate,  which  on  diying  becomes 
a  white  adherent  powder. 

It  has  been  found  by  Mosander  that  a  mineral,  which  was  supposed 
to  be  a  protocarbonate  of  cerium,  contained  only  a  trace  of  this  metal, 
and  consisted  almost  entirely  of  a  compound  of  1  equivalent  of  carbonic 
acid  with  8  equivalents  of  oxide  of  lanthanium. 

Sulphate  of  Lanthanium  (LaO,80s+3Aq).  Dilute  sulphuric  add 
very  readily  dissolves  the  oxide;  by  evaporation,  adcukur  radiating 
amethystine-coloured  crystals  are  obtained.  Possibly  however  the  red 
oolour  is  due  to  didymitmi.  This  salt  gives  off  water,  but  does  not 
melt  at  a  low  red  heat. 

Double  nitrate  of  Lanthanium  and  Magnetium  (LaO,NOc+MgO, 
NOg  +  8Aq).  Dilute  nitric  add  is  saturated  with  equivalent  proportions 
of  oxide  of  l^ntr^n^ninm  and  magnesia,  and  the  solution  left  to  spon- 
taneous  evaporation  over  sulphuric  acid.  After  a  time  large,  shining, 
white,  crystals  are  depodted :  they  possess  a  sweet  styptio  taste,  and 
are  oxily  very  dightly  deliquescent 

The  salts  of  lanthanium  give  white  predpitates  with  phosphoric  and 
oxalic  acids  and  ferroc3raniae  of  potasdum,  but  ndther  hydrosulphuric 
acid  nor  tincture  of  galls  produces  any  change. 

LAO'OOON,  according  to  andent  &ble,  was  the  son  of  Priam 
(according  to  some,  of  Antenor),  and  a  priest  of  Apollo,  or  as  some 
say  of  Poseidon,  during  the  Trojan  war.  While  offering,  in  the  exer- 
cise of  his  office,  a  bullock  to  render  Poseidon  propitious  to  the  Trojans, 
two  enormous  serpfints  issued  from  the  sea,  and,  having  first  destroyed 
hia  two  sons,  whom  he  vdnly  endeavoured  to  save,  attacked  Laocoon 
himself,  and,  winding  themselves  round  his  body,  crushed  him  to  death 
in  their  folds.  This  dreadful  punishment  was  mflicted  by  the  goddess 
Athene  for  the  part  Laocoon  had  taken  in  endeavouring  to  dissuade 
the  Trojans  from  admitting  into  Troy  the  fatal  wooden  horM,  which 
the  crafty  Greeks  had  consecrated  to  Athene. 

An  enduring  celebrity  has  been  gdned  for  this  story  from  its  forming 
the  subject  of  one  of  the  most  remarkable  groups  in  sculpture  which 
time  has  spared  to  us.  It  represents  the  agonised  father  and  his 
youthful  sons,  one  on  each  dde  of  him,  writhing  and  expiring  in  the 
complicated  folds  of  the  serpents.  The  figures  are  naked,  the  drapery 
that  is  introduced  being  only  used  to  support  and  fill  up  the  compo- 
dtion.  This  superb  work  of  art,  which  Puny  describes  inacouratdy  as 
consisting  of  only  a  single  block  of  marble,  is  formed  of  five  pieces  of 
marble  (but  in  spite  of  this  mistake  there  seems  to  be  no  doubt  in  the 
opinion  of  the  learned  that  this  is  the  identical  group  alluded  to  by 
Pliny),  originally  decorated  the  baths  of  Titus,  among  the  ruins  ot 
which,  on  the  dde  of  the  Esquiline  hill,  it  was  found  in  the  year  1506. 
The  names  of  the  sculptors  who  executed  it  are  also  recorded.  PUny 
(xxxvi.  5)  says,  "  Laocoon,  which  is  in  the  house  or  palace  (damo)  of 
the  emperor  Titus,  is  a  work  to  be  preferred  to  all  others,  either  in 
])ainting  or  sculpture.  Those  great  lotists  Agesander,  and  Polydorus, 
and  AUienodorus,  Rhodians,  executed  the  prindpal  figure  (eum),  and 
the  sons,  and  the  wonderful  folds  of  the  seipents,  out  of  one  block  of 
xaarble.** 

There  has  been  much  difference  of  opinion  among  antiquaries  on 
several  points  connected  with  this  group :  first,  as  to  the  date  of  the 
artists;  Winckelmann  contending  that  they  are  of  a  good  period  of 
Gredc  art,  and  as  early  as  Lydppus :  the  next  question  discussed  has 
been,  whether  the  sculptor  was  indebted  for  the  subject  to  Virgil's  fine 
description  ('  iShield,'  ii,  v.  200),  or  whether  the  poet  was  indmed  to 


the  artist.  With  respeot  to  date,  the  most  careful  eoudderation  teena 
to  fix  these  sculpton  sa  late  aa^he  eariy  emperors;  and  Lesdng, wheat 
work  on  the  Laocoon  deserves  the  attention  of  all  who  take  an  interest 
in  the  philoso{^y  and  cspabilities  of  art,  beliefea  that  they  lived  in  the 
rdgn  of  Titus.  With  regard  to  the  subject,  it  is  moat  probable  that 
the  story,  being  well  known,  offered  advantages  for  illustration  to  tha 
sculptor,  as  it  did  for  description  to  the  poet.  As  Viigil*s  priest  was 
habited  in  his  robes  during  the  exercise  of  his  priestly  functions,  sod 
the  group  under  condderation  is  entirely  naked,  the  aigumeat  is 
additionally  strengthened  sgainst  the  assumption  that  5ie  artist 
borrowed  from  the  poet.  It  is  more  natursl  to  believe  that  both  drew 
from  a  common  source,  and  treated  the  subject  in  the  way  they  ooup 
ddered  best  adapted  to  the  different  arts  they  exercised ;  the  sculptor^i 
object  being  concentration  of  effect,  the  poet's  amplification  and  brilliant 
description. 

This  group  is  justly  considered,  by  all  oompetent  judges,  to  be  a 
masterpiece  of  art.  The  subject  is  of  the  most  affecting  and  interesting 
kind ;  and  the  expression  in  every  part  of  the  figures  reaches,  but  does 
not  exceed,  the  limits  of  propriety.  Intense  mental  suffering  is  por- 
trayed in  the  countenances,  while  the  phydcal  strength  of  all  the  three 
figures  is  evidently  sinking  under  the  irrasiatible  power  of  the  huge 
reptiles  wreathed  around  thar  exhausted  limbs.  One  son,  in  whose 
side  a  serpent  hss  fixed  his  deadly  fangs,  seems  to  be  ^nfcing ;  the 
other,  not  yet  bitten,  tries  (and  the  futility  of  tiie  attempt  is  faithfully 
shown)  to  disengsge  one  foot  from-  the  serpent's  embrace.  The  father, 
Laocoon  himself,  is  mighty  in  his  suffering :  every  musde  is  in  extreme 
action,  and  his  hands  and  feet  are  convulMd  with  psinful  energy.  Tet 
there  is  nothing  frightful,  disgusting,  or  contrary  to  beauty  in  the 
countenance.  Suffering  is  futhfully  and  strongly  depicted  there,  bul 
it  is  rather  the  exhibition  of  mental  anguish  than  of  the  ugly  and 
undignified  contortions  of  mere  physical  pain.  The  whole  of  this 
figure  displays  the  most  intimate  knowledge  of  anatomy  and  of  outward 
form ;  the  latter  selected  with  core,  and  freed  from  any  vulgarity  of 
common  individual  nature :  indeed  the  single  figure  of  Laocoon  may 
be  fairly  referred  to  aa  one  of  the  finest  spedmens  existing  of  tliK 
combination  of  truth  and  beauty  which  ia  ao  essential  to  the  production 
of  perfect  sculpture,  and  which  can  alone  insure  for  it  lasting  admira- 
tion. The  youths  sre  of  a  smaller  standard  than  the  proportion  of  the 
father;  a  liberty  hardly  justifiable,  but  taken  probably  with  the  view 
of  hdghtening  Uie  efiect  of  the  prindpal  figure.  The  right  arm  of  the 
fi^[ure  of  Laocoon  is  a  restox^on.  Some  have  tiiought  that  the 
original  action  was  not  extended,  but  that  this  arm  was  bent  back 
towards  the  head ;  and  have  supported  thdr  hypothesis  by  the  fact  of 
there  being  a  rough  and  broken  surface  where  they  think  the  hand,  or 
perh^s  a  fold  of  the  serpent,  may  have  come  in  contact  with  the  hair. 

It  has  been  stated  that  the  group  was  found  in  Rome  in  the  year 
1506.  There  is  a  curious  letter,  not  generally  known,  but  published 
by  the  Abbate  Fea,  from  Francesco  da  San  Gdlo  to  Momtignore 
Spedalengo,  dated  1567,  in  which  the  circumstances  of  the  discovery 
are  alludeid  to.  He  says,  *'  It  being  told  to  the  Pope  that  some  fine 
statuea  were  found  in  a  vineyard  near  S.  ICaria  IL^^ore,  he  sent  to 
desire  GiuUano  de  San  Gallo  (the  father  of  the  writer)  to  go  and 
examine  them — that  Michel  Angelo  Buonarotti  bdng  often  in  their 
house,  San  Gallo  got  him  to  go  also ;  and  so,**  says  Francesco,  **  I 
mounted  behind  my  father  {in  groppa  a  mio  padre),  and  we  went.  We 
descended  to  where  the  statues  were;  my  &ther  immediatdy  ex- 
claimed, '  This  is  the  Laocoon  spoken  of  by  Pliny.'  Thej  made  them 
enlaige  the  aperture  or  excavation  ao  as  to  be  able  to  draw  them  out, 
and  then,  having  seen  them,  we  returned  home  to  dinner."  The  group 
of  '  Laocoon  and  his  Sons '  is  now  preserved  among  the  treasures  in 
srt  in  the  museum  of  the  Vatican  at  Rome.  A  very  fine  cast  of  it  is 
in  the  Greek  court  of  the  Crystal  Palace,  Sydenham. 

LAPIDARY  WORK.  The  work  of  the  lapidary  is  that  of  redudng, 
shaping,  grinding,  and  polishing  small  hard  pieces  of  stone,  especially 
those  which  go  by''the  names  of  gems  or  predous  stones.  Such  stoned 
require  different  modes  of  treatment  according  to  their  hardness.  The 
diunond,  sapphire,  ruby,  chrysoberyl,  and  aircon  rank  among  the  very 
hardest ;  the  agate,  amethyst,  aquamarina,  bloodstone,  camelian,  car- 
bunde,  cat's-eye,  chalcedony,  chrysolite,  chrysoprase,  crystal,  emerald, 
felspar,  flint,  fluor-spar,  garnet,  granite,  jade,  jasper,  lapis-lazuli,  onyx, 
opal,  porphyry,  quartz,  sardonyx,  serpentine,  and  topaz,  tiiough 
difi^ing  much  among  themsdves  in  haidness,  may  be  conddered  aa 
occupying  a  sort  of  medium  rank ;  while  a  softer  class  of  minerala 
and  vitreous  substances  is  that  which  indudea  alabaster,  cannel  coal, 
ooral,  enamel,  glass,  jet,  lava,  malachite,  mother  of  pearl,  aatinstone, 
steatite,  fta  It  is  by  means  of  small  revolving  wheels  that  these  are 
cut  and  polished  by  the  lapidary.  The  wheels  are  of  iron,  lead,  wood, 
and  other  substances.  For  cutting,  the  edge  of  the  wheel  is  sharp,  and 
is  touched  with  moistened  diamond  powder,  emery  powder,  or  some 
similar  material ;  and  the  edge  then  acts  like  an  axquidtely  fine  saw, 
which  woi^s  its  way  through  tiie  hardest  gems  when  applied  to  it.  For 
polidiing,  the  gem  or  stone  is  held  more  frequently  sgainst  the  tide 
of  the  revolving  whed,  or  else  against  buff-leather  fixed  to  the  edge  of 
a  broader  wheeL  One  of  the  most  ddicate  examples  of  lapidary- work 
ever  executed  was  the  shaping  of  the  worid-renowned  Kohri^noor,  or 
'<  mountain  of  light,"  the  large  diamond  obtdned  by  Queen  Victoria 
from  the  chief  of  the  Punjab.  This  jewel,  large  and  fine  as  it  is, 
was  found  to  have  been  biuily  eat  and  facetted ;  Professor  Tennont 
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and  the  Bev.  Mr.  Mitcholl,  on  bftving  the  Bubject  submitted  to  them, 
reported  that  the  brilliancy  of  the  diamond  might  be  increased  by  a 
oareful  re-cutting.  Messrs.  Ghurard  were  entrusted  with  the  work ; 
they  engaged  the  services  of  M.  Coster  of  Amsterdam,  the  most  highly- 
■killed  diunond-cutter  in  Europe ;  Messrs.  Maudalay  and  Field  maide  a 
■mall  steam-engine,  and  constructed  a  revolving  apparatus,  expressly 
for  the  purpose;  and  the  late  Duke  of  Wellington  cut  the  first  facet, 
as  an  amateur  who  took  great  interest  in  the  matter,  a  few  months 
before  his  death  in  1852.  The  process  of  wholly  re-shaping  the 
diamond  occupied  several  weeks,  on  accoimt  of  the  extreme  precautions 
necessary  in  dealing  with  a  gem  of  such  enormous  value.  Elaborate 
as  the  arrangements  were,  the  lapidary-work  was  essentially  the  same 
in  this  as  in  other  instances — the  friction  of  a  rapidly  revolving 
metal  wheel  moistened  with  diamond-powder  and  water. 

The  practical  applications  of  the  art  will  be  found  illustrated  in  such 
articles  as  Cakxo  ;  Glass  Manufaotube,  (HasB-engraving  ;  IirrAQUO ; 
and  also  in  some  of  the  mineralogical  articles  in  the  Nat.  Hist.  Div. 

LAPSE.    [Benefioe;  Leqaot.] 

LARCENY  {UUrodnium,  Latin ;  larcin  French)  is  the  legal  term  for 
theft 

This  crime  was  formerly  divided  into  grand  and  petty  larceny, 
distinguished  by  the  value  of  the  property  taken  at  one  and  the  same 
time.  It  was  grand  larceny  where  the  value  was  more  than  twelve 
pence ;  petty  k^ceny  where  the  value  did  not  exceed  that  amount :  a 
distinction  referable  to  times  in  which  twelve  pence  was  more  than 
equivalent  to  as  many  shillings  of  the  present  currency.  At  common 
law  the  punishment  of  petty  larceny  was  whipping  or  imprisonment ; 
that  of  grand  larceny  was  death,  unless  the  offender  were  in  a  situation 
to  claim  benefit  of  clergy,  of  which  mode  of  escaping  punishment 
neither  women,  nor  men  who  were  unable  to  read,  or  who  had  been 
twice  married,  or  who  had  married  widows,  or  who,  not  being  actually 
clergymen,  had  before  taken  the  benefit  of  clergy,  could  avail  them- 
■elves.    [Benefit  of  Clsbgt.] 

By  7  £  8  George  IV.,  c.  28,  the  distinction  between  grand  and  petty 
larceny  was  abolished  :  and  liuxsenies  are  now  distinguiwed  as  simple  or 
compound,  sometimes  called  mixed,  larceaies. 

I.  Simple  larceny  at  common  law  is  committed  by  wrongfully 
taking,  against  the  will  of  the  owner,  and  carrying  away  the  goods  of 
another,  with  the  fraudulent  and  felonious  intent  wholly  to  deprive 
him  of  his  property  therein. 

First,  there  must  be  a  wrongful  taking  against  the  will  of  the  owner, 
which  taking  may  be  either  actual  or  constructive.  Actual  taking 
against  the  will  of  the  owner  is  where  goods  are  taken  directly  either 
out  of  the  possession  of  their  absolute  owner,  or  out  of  the  possession 
of  a  bailee,  or  temporary  owner.  Constructive  taking  a^funst  the  will 
of  the  owner  is  either  where  the  possession  of  goods  is  obtained  from 
the  owner  with  a  preconceived  intention  on  the  part  of  the  person  to 
steal  them,  in  which  case  the  original  taking  is  felonious,  or  where  the 
owner,  without  divesting  himself  of  the  legal  possession  of  the  goods, 
delivers  them  into  the  hands  of  a  person  who  afterwards  converts  them 
to  his  own  use  or  to  some  other  purpose  inconsistent  with  the  con- 
tinuance of  the  owner's  property  therein,  in  which  case  such  conversion 
constitutes  the  felonious  tiUdng.  The  doctrine  of  constructive  taking 
has  given  rise  to  many  nice  distinctions.  Generally  speaking,  tiiere  can 
be  no  larceny  where  the  possession  is  voluntarily  parted  with.  Thus, 
if  I  lend  another  my  horse  for  a  certain  period,  and  he  sells  the  horse, 
it  is  no  larceny,  but  a  civil  wrong,  for  which  the  only  remedy  is  by 
action.  But  where  the  possession  of  a  horse  is  obtained  on  the  pre- 
tence only  of  borrowing,  and  with  the  intent  to  keep  or  sell  him, 
such  parting  with  the  possession  by  the  owner  will  not  HitffinT«h  the 
criminal  responsibility  of  the  taker.  Larceny  is  not  committed  when 
the  nossession  is  obtained  in  the  first  instance  bon&  fide  without  any 
fraudulent  intention.  Thus  where  A  saves  goods  from  a  house  on 
fire,  and  takes  them  home,  having  at  the  time  an  honest  intention  of 
preserving  them  for  the  owner,  although  the  next  morning  A  conceals 
the  goods  and  denies  having  had  the  possession  of  them,  it  is  a  breach 
of  trust,  and  no  felony ;  an^  when  goods  or  money  are  lost,  the  con- 
verting of  them  by  the  finder  to  his  own  use  does  not  amount  to 
larceny,  unless,  at  the  time  of  conversion,  he  knows,  or  has  the  means 
of  knowing,  who  is  the  real  owner.  Where  however  the  absolute  or 
temporary  owner  bails  or  delivers  goods  to  another,  but  retains  the 
beneficial  possession  of  them,  a  conversion  of  the  goods  by  such  bailee 
to  his  own  use  will  be  larceny.  A  servant  entrusted  with  his  master's 
goods,  a  shepherd  with  sheep,  &c,  who  embezzles  them,  is  guilty  of 
larceny  at  common  law,  because  in  such  cases  the  possession  of  the 
servant,  &&,  is  in  law  the  possession  of  the  master ;  but  a  clerk,  or 
servant,  receiving  money  or  goods  from  a  third  person,  and  misappro- 
priating the  same,  is  not  guilty  of  larceny,  because  the  goods,  &c., 
never  were  in  the  possession  of  the  master.  If  the  owner  is,  by 
whatever  means,  induced  willingly  to  part  with  his  property  in  the 
goods,  and  not  merely  with  the  possession  of  them,  the  offence  does 
not  amount  to  larceny;  as  where  possession  of  goods  is  obtained 
under  colour  of  a  purchase  actually  completed,  although  with  an 
intention  of  running  off  without  paying  for  them.  But  where  the 
owner  of  a  horse  on  sale  allows  his  paces  to  be  tried  by  a  person  who 
mounts  and  rides  off  with  the  horse,  it  is  larceny,  as  the  owner  never 
parted  with  the  property,  nor  indeed  with  the  possession,  for  goods  in 
the  presence  of  the  owner  are  in  law  considered  aa  in  hjs  poBsession, 


though  used  by  another.  Where  A  goes  to  B*s  shop  in  the  name  of  C, 
and  asks  for  a  hat  which  C  has  ord^ed,  and  it  is  delivered  to  A,  who 
converts  it  to  his  own  use,  it  is  no  larceny,  because  by  such  deHveiy 
B  parted  with  the  property  in  the  hat  But  if  upon  A's  asking  for  the 
hat,  B  had  delivered  two  hats  for  C  to  choose  from,  and  A  had  con- 
verted both  or  either  to  his  own  use,  the  offence  would  have  been 
larc»ny,  because  B  parted  with  the  possession  only,  and  not  with  the 
property,  as  the  right  of  property  would  have  remained  in  B  until  C  had 
made  his  election,  uid  the  bare  possession  was  obtained  fraudulently. 
In  cases  of  this  description  where  the  property  is  parted  with,  the 
offender  is  guilty  of  tiie  statutable  misdemeanor  of  obtaining  money 
by  false  pretences.    (7  &  8  Geo.  IV.  o.  28,  s.  63.) 

Various  other  statutes  have  been  passed  to  prevent  the  defeat  of 
justice  arising  from  the  application  of  some  of  these  subUe  distinctionB 
in  particular  cases,  as  the  misappropriations  and  frauds  by  bankers, 
brokers,  attorneys,  and  other  agents,  and  also  by  trustees  (7  &  8 
Geo.  IV.  c.  29,  8.  49;  5  &  6  Vict  a  29;  20  &  21  Vict  c.  54);  and 
the  embezzlement  by  clerks  and  servants,  (7  &  8  Geo.  IV«  c.  29^ 
S.49). 

Secondly,  there  must  not  only  be  a  taking,  but  also  a  carrying  away, 
teclmically  called  asportation,  to  constitute  which  the  goods  stolen 
must  be  actually  removed  from  the  position  which  they  before 
occupied.  Entire  removal,  to  however  slight  a  distance,  is  a  sufBdent 
asportation ;  as  if  a  thief  be  detected  whilst  leading  a  horse  out  of  a 
field.  So  where  A  goes  to  an  izm,  and  says  to  the  ostier, "  Bring  out 
my  horse,"  pointing  to  B's  horse  as  his  own;  whereupon  the  horse  is 
led  out ;  but  before  A  can  mount,  B  comes  up.  So  where  a  guest, 
with  intent  to  steal  goods  out  of  an  inn,  removes  them  down  stairs ;  or 
a  thief,  intending  to  steal  plate,  takes  it  out  of  a  chest  and  lays  it  upon 
the  floor,  or  intending  to  steal  a  cask  fi'om  a  waggon,  removes  it  from 
one  end  of  the  waggon  to  the  other.  But  though  there  must  be  an 
actual  removal  of  every  part  from  its  previous  position,  it  is  not 
necessary  that  each  portion  of  the  article  stolen  should  be  removed 
from  the  space  which  was  previously  occupied  by  other  portions  of 
that  article.  Thus  where  A  in  raising  a  bag  from  the  bottom  of  a 
coach-boot  removes  each  part  of  the  bag  from  the  space  which  that 
specific  part  occupied,  though  the  whole  bag  be  not  removed  from 
every  portion  of  the  «pace  which  the  bag  filled  in  that  boot,  the 
asportation  is  complete.  So  where  A  has  drawn  a  book  about  an  inch 
above  the  top  of  B's  pocket,  B  puts  up  his  hand,  and  A  drops  the  book 
and  it  falls  hajdk.  into  B's  pocket,  it  is  larceny.  So  where  a  package  is, 
for  tiie  purpose  of  cutting  it  open  and  getting  at  the  contents,  merely 
set  on  end  in  the  place  where  it  had  lain,  and  the  thief  is  disturbed 
before  he  has  effected  his  purpose,  the  larceny  is  complete.  But  where 
a  severance  is  necessary  before  the  thief  can  have  the  entire  control 
over  the  article,  the  asportation  is  not  complete  until  such  severance  is 
effected ;  as  where  goods  in  a  shop  are  fastened  by  a  string  to  the 
counter,  or  a  purse  is  entangled  with  keys  in  the  owner's  pocket 

Thirdly,  the  thing  taken  must  be  goods ;  and  at  common  law  larceny 
could  be  committed  only  in  respect  of  personal  goods.  Things  real,  or 
things  annexed  to  the  soil,  technically  called  the  reality,  or  which  are 
connected  with  the  soil  and  freehold,  and  which  are  therefore  in  legal 
language,  said  to  savour  of  the  realty,  were  not  subjects  of  larceny  at 
common  law.  This  rule  was  observed  so  strictly,  that  larceny  could 
not  be  committed  by  stealing  tiUe-deeds,  nor  by  stealing  growing  com, 
grass,  trees,  &a,  unless  severed  from  the  realty  by  the  tiiief  or  by  the 
owner,  or  by  a  third  person,  and  taken  at  anotiier  time. 

The  subject  matter  of  larceny  at  common  law  must  also  have  been 
of  things  inpoueanon,  as  distinguished  from  things  (technically  called 
choses)  in  acUon,  that  is,  things  which  are  of  no  intrinsic  value,  but 
are  capable  of  being  made  available  by  action  or  demand,  as  deeds, 
bonds,  bills,  notes,  and  other  securities  for  money,  &c. 

The  objection  founded  upon  the  connection  of  the  thing  stole9  with 
the  realty  is  removed  by  several  provisions  of  7  &  8  Geo.  IV.  c.  29. 
The  stealing  of  written  or  printed  papers  or  parchments,  being  evidence 
of  titie  to  x^  estate,  is  made  a  misdemeanor  punishable  by  transporta- 
tion for  seven  years,  or  by  fine  or  imprisonment,  or  both.  To  steal  or 
cut,  break,  root  up,  or  destroy  or  damage,  with  intent  to  steal,  any 
tree,  sapling,  or  shrub,  or  any  underwood  growing  in  a  park,  pleasure- 
ground,  garden,  orchard,  or  avenue,  or  in  groimd  adjoining  to  a 
dwelling-house  (if  the  value,  or  the  injury  done,  exceed  one  pound),  is 
a  felony,  and  punishable  as  for  simple  Lvceny :  so  if  the  trees,  &c,  be 
growing  elsewhere,  and  the  value  or  amount  of  injury  exceed  five 
pounds.  To  steal  or  break,  root  up,  destroy  or  damage,  with  intent  to 
steal,  the  whole  or  part  of  any  tree,  sapling,  or  shrub,  or  any  under- 
wood, wheresoever  growing,  the  value  of  the  articles  stolen  or  the 
injury  done  being  to  the  amount  of  a  shilling,  is  punishable  on 
summary  conviction  by  a  justice,  and  for  a  second  offence  by  imprison- 
ment and  hard  labour  not  exceeding  twelve  months;  and  if  any 
person  so  twice  convicted  afterwards  commit  any  of  the  said  offences, 
such  offender  is  to  be  deemed  guilty  of  felony,  and  is  liable  to  be 
punished  in  the  same  manner  as  in  tiie  case  of  simple  larceny.  To 
steal,  or  destroy  or  damage  with  intent  to  steal,  any  plant,  root,  fruit, 
or  vegetable  production,  growing  in  any  garden,  orchard,  nursery- 
groimd,  hothouse,  greenhouse,  or  conservatory,  is  punishable  on  sum- 
mary conviction  by  imprisonment  for  six  months ;  or  by  forfeiture, 
over  and  above  the  value  of  the  articles  stolen  or  the  amount  of  the 
injury  done,  of  such  sum  not  exceeding  twenty  pounds  as  to  the  justices 
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Bball  seem  meet ;  a  second  offence  is  felony,  punishable  as  in  cases  of 
simple  larceny. 

The  same  statute  makes  it  felony,  punishable  as  in  cases  of  simple 
arceny,  to  steal,  or  rip,  cut  or  break,  with  intent  to  dteal,  glass  or 
wood- work  belonging  to  any  building,  or  any  metal,  or  utensil  or  fixture 
fixed  in  or  to  any  building,  or  anything  made  of  metal  fixed  in  land, 
being  private  property,  or  for  a  fence  to  any  dwelling-house,  garden, 
area,  or  in  any  square,  street,  or  other  place  dedicated  to  public  use  or 
ornament ;  and  it  is  a  felony,  punishable  as  in  cases  of  simple  larceny, 
to  steal,  or  sever  with  intent  to  steal,  the  ore  of  any  metal,  or  any  coal, 
from  any  mine,  bed,  or  vein  thereof.  The  stealing  of  any  chattel  or 
fixture  let  to  be  used  with  any  house  or  lodging  is  made  a  felony, 
punishable  as  simple  larceny. 

With  respect  to  choses  in  action,  the  same  statute  enacts  that  if 
any  person  shall  steal  any  tally,  order,  or  other  security,  entitling  or 
evidencing  title  to  any  share  or  interest  in  any  public  stock  or  fund,  or 
in  any  fund  of  any  body  corporate,  company  or  society,  or  to  any 
deposit  in  any  savings'  bank,  or  shall  steal  any  debenture,  deed,  bond, 
bill,  note,  warrant,  order,  or  other  security  for  money,  or  shall  steal 
any  warrant  or  order  for  the  delivery  or  transfer  of  goods  or  valuable 
things,  the  offence  shall  be  deemed  felony  of  the  same  nature  and  in 
the  same  degree,  and  punishable  in  the  same  manner  as  the  stealing  of 
any  chattel  of  like  vsdue  with  the  share,  interest,  or  deposit  to  which 
the  security  so  stolen  may  relate,  or  with  the  money  due  on  the 
security  so  stolen  or  secived  thereby,  or  with  the  value  of  the  goods  or 
other  valuable  thing  mentioned  in  the  warrant  or  order.  It  also 
enacts  that  if  any  person  shall  steal,  or  shall,  for  any  fraudulent 
purpose,  take  from  its  place  of  deposit  or  from  any  person  having 
lawful  custody  thereof,  or  shall  unlawfully  or  maliciously  obliterate, 
injure,  or  destroy  any  record,  writ,  return,  panel,  process,  interrogatory, 
deposition,  affidavit,  rule,  oixier,  or  warrant  of  attorney,  or  any  original 
document  belonging  to  any  court  of  record,  or  relatipg  to  any  matter, 
civil  or  criminal,  begun,  depending,  or  terminated  in  any  such  court,  or 
any  bill,  answer,  interrogatory,  deposition,  affidavit,  order,  or  decree, 
or  any  original  document  belonging  to  any  court  of  equity,  or  relating 
to  any  cause  or  matter  in  any  such  court,  the  offence  shall  be  a  mis- 
demeanor, and  subject  at  the  discretion  of  the  court  to  transportation 
for  seven  years,  or  such  other  punishment  by  fine  or  imprisonment,  or 
by  both,  as  the  coiu1>  shaU  award.  And  the  stealing,  or,  for  any 
fraudulent  purpose,  destroying  or  concealing  a  will  or  other  testa- 
mentary instrument,  is  a  niisdemeanor  punishable  by  transportation 
for  seven  years,  or  by  fine  or  imprisonment,  or  both. 

No  larceny  can  be  committed  of  things  which  are  not  the  subject  of 
property,  as  a  human  corpse,  or  of  things  the  use  of  which  is  common 
to  all  mankind,  as  running  water,  wild  animals  in  their  natural  liberty, 
&c.  It  is  otherwise  of  animals  which  are  dead,  or  are  reclaimed  or 
confined,  and  which  are  useful  to  man  as  food  or  otherwise.  But  the 
stealing  of  dogs,  cats,  and  ferrets,  though  tame  and  valuable,  and  of 
bears,  monkeys,  &c.,  though  reclaimed  or  confined,  does  not  amount  to 
larceny.  The  stealing  of  dogs  and  of  beasts  and  birds,  ordinarily  kept 
in  a  state  of  confinement,  is  made  cognisable  by  justices  of  the  peace.  (7  & 
8  Qeo.  IV.  c.  29 ;  8  &  9  Vict.,c.  47.)  And  it  is  a  fdony, punishable  as  in  cases 
of  larceny,  to  course,  hunt,  snare,  or  carry  away,  or  kill,  or  wound  deer 
kept  or  being  in  the  enclosed  part  of  a  forest,  chase,  or  purlieu,  or  in 
enclosed  land  in  which  deer  are  usually  kept.  If  in  an  unenclosed 
part,  the  offence  is  made  cognisable  by  a  justice  of  the  peace,  with 
power  to  impose  a  pecuniary  penalty  not  exceeding  50^ ;  and  a  second 
offence,  whether  of  the  same  description  or  not,  is  made  felony, 
punishable  as  simple  larceny.    (7  &  8  Qeo.  IV.  c.  29,  s.  26.) 

Fourthly,  the  goods  taken  should  generally  be  the  goods  of  another 
person. 

If  a  man  take  his  own  goods  supposing  them  to  be  the  goods  of 
another,  no  larceny  is  committed.  It  is  otherwise  where  the  taking  ia 
for  the  purpose  of  fraudulently  chai^ng  another  with  the  loss ;  as  if  a 
man  steal  his  own  goods  for  the  purpose  of  chai^ng  the  bailee.  If 
a  wife  take  and  convert  to  her  own  use  the  goo^  of  her  husband, 
they  being  but  one  person  in  law,  it  does  not  constitute  larceny. 

A  joint  tenant  or  tenant  in  common  of  any  personal  chattel  cannot 
commit  larceny  respecting  such  chattel  as  against  his  co-tenant.  But 
if  such  chattel  be  bailed  or  delivered  to  the  care  or  keeping  of  a  third 
party  for  safe  custody,  and  the  effect  of  the  taking  be  to  charge  such 
bailee,  it  amounts  to  larceny. 

Stealing  oysters  or  oyster  brood  from  a  marked-out  or  known 
oyster  bed,  laying,  or  fishery,  is  made  larceny  by  7  &  8  Geo.  IV.  c.  29, 
S.36. 

Fifthly,  there  must  be  an  intent  wholly  to  deprive  the  owner  of  the 
goods  stolen  of  his  property  therein,  which  intent  constitutes  the 
fraudulent  and  felonious  character  of  the  act  The  most  common 
motive  for  a  theft,  and  the  ordinaxy  mode  of  depriving  the  owner  of 
his  property  in  the  thing  stolen,  are  the  conversion  of  it  to  the  use  of 
the  taker ;  and  Blackstone  and  others  have  considered  that  such  con- 
version to  the  use  of  the  thief,  or  some  benefit  to  be  derived  to  him,  is 
essential  to  the  completion  of  the  offence,  agreeably  to  the  definition  of 
furtum  in  the  civil  law,  "  oontrectatio  rei  fraudulosa  lucri  faciendi 
cauB&."  But  it  appears  to  be  now  settled  that  a  wrongful  destruction 
of  the  goods  taken,  whereby  the  owner  is  wholly  deprived  of  his  pro- 
perty therein,  is  sufficient  to  constitute  this  offence,  although  no  benefit 
IS  sought  to  be  derived  to  the  taker.    Persons  convicted  of  simple 
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larceny  were,  by  the  7  &  8  Geo.  IV.  c  29,  made  liable,  at  the  discretion 
of  the  court,  to  be  transported  for  seven  years,  or  to  be  imprisoned 
with  hard  labour  for  a  term  not  exceeding  two  years,  and,  if  males,  to 
public  whipping  in  addition  to  imprisonment ;  but  the  punishment  of 
transportation  was  taken  away  by  the  12  k  13  Vict  c.  11.  The  court 
is  empowered  to  sentence  the  offenders  to  be  kept  in  soUtary  con- 
finement for  any  period  not  more  than  one  month  at  a  time,  or  than 
three  months  in  the  space  of  one  year.  (7  Will  IV.  &  1  Vict  c.  90,  s.  5.) 
Where  the  party  convicted  is  a  person  already  imder  sentence  for 
another  crime,  the  court  may  award  the  sentence  for  the  subsequent 
offence,  to  commence  at  the  expiration  of  the  former  sentence. 

Larceny  by  clerks  and  servants  is  punishable  by  penal  servitude,  or 
by  imprisonment     (7  &  8  Geo.  IV.  c.  29,  s.  46.) 

The  Post-Office  Act,  7  Will.  IV.  and  1  Vict,  c  86,  s.  26,  makes  the 
stealing  and  embezyJing  of  post  letters,  letter-be^,  &c.,  felony,  punish- 
able with  a  greater  or  less  degree  of  severity,  according  to  the  nature  of 
the  offence  and  the  existence  or  non-existence  of  a  confidential 
character  in  the  guilty  party.  [Post-Office.]  Stealing  in  a  dwelling- 
house  to  the  amount  of  five  poimds,  or  when  accompanied  by  menaces 
or  threats,  or  when  any  one  is  put  in  bodily  fear,  is  punishable  by 
penal  servitude  or  imprisonment  with  hard  labour.  As  cattle  are 
necessarily  left  in  fields,  and  upon  commons  and  wastes,  without  any 
person  to  attend  them,  the  legislature  has  interfered  to  protect  pro- 
perty of  this  description  by  heavier  punishments  than  those  inflicted 
in  other  cases  of  larceny.  Cattle-stealers  were  by  several  statutes 
excluded  from  benefit  of  clergy;  and  upon  the  abolition  of  the 
distinction  between  capital  and  clergyable  felonies  by  7  &  8  Geo.  IV. 
o.  29,  stealing  any  horse,  mare,  gelding,  colt,  or  filly,  or  any  bull,  cow, 
ox,  heifer,  or  calf,  or  any  ram,  ewe,  sheep,  or  lamb,  or  wilfully  killing 
such  cattle  with  intent  to  steal  the  carcase  or  skin  or  any  part  of  the 
cattle  so  killed,  was  made  a  felony  punishable  with  death.  But  now, 
under  7  Will.  IV.  &  1  Vict  c.  90,  and  subsequent  statutes,  the 
punishment  of  this  offence  is  penal  servitude  for  not  more  t^«-n 
fifteen  years,  or  imprisonment  not  exceeding  three  years.  Housebreak- 
ing is  another  instance  of  larceny  committed  under  aggravated  circum- 
stances.    [HOUSEBREAKINO.] 

A  person  guilty  of  larceny  may  be  indicted  for  the  offence  at  the 
suit  of  the  crown  [Indictment]  ;  and  he  might  formerly  have  been 
appealed  or  accused  m  a  private  action  brought  by  the  party  injured 
[A!pfeal]  to  punish  the  offender  and  obtain  restitution.  The  appeal  is 
now  taken  away ;  but  the  party  injured,  and  indeed  any  other  person, 
may  prefer  a  bill  of  indictment  without  the  leave  or  even  the  know- 
ledge of  the  crown  or  its  officers.  But  the  crown  may  interpose  by 
entering  a  nolU  prosequi  before  judgment,  or  by  pardoning  the  offender 
afterwards ;  whereas,  in  an  appeal,  the  crown  oould  neither  stop  the 
proceedings  nor  pardon  the  appellee,  whose  life  after  conviction  and 
judgment  was  wholly  at  the  mercy  of  the  appellant  After  conviction 
the  prosecutor  may  in  general  maintain  an  action  for  the  value  of  the 
property  taken,  a  right,  however,  which  is  seldom  exercised,  as  the 
offender  is  seldom  possessed  of  property,  and,  upon  conviction,  the 
property  of  the  felon  is  forfeited  to  the  crown. 

Simple  larcenies,  where  the  value  of  the  property  does  not  exceed 
five  shlUings,  or  where  the  age  of  the  offender  does  not  exceed  sixteen, 
may  now  be  tried  and  summarily  determined,  with  the  consent  of  the 
accused  person,  by  magistrates  in  petty  sessions,  the  punishment  in 
such  cases  being  limited  to  six  months'  imprisonment  (10  &  11  Vict 
c.  82;  13  &  14  Vict  c.  37 ;  18  &  19  Vict  c.  126.)  Persons  cmfessing 
chaiges  of  simple  larceny,  larceny  from  the  person,  or  as  clerk  or . 
servant,  may  under  the  last-named  statute  be  similarly  punished  by 
the  same  tribunal.  (Blackstone's '  Commentaries,'  Mr.  Kerr's  edition* 
voL  iv.  p.  333.) 

II.  Compound  larceny  is  where  the  crime  of  larceny  is  accompanied 
by  circumstances  which  the  legislature  has  considered  as  aggravating 
the  offence  and  requiring  an  increase  of  punishment 

Stealing  from  the  person  of  another,  wheti^er  openly  or  clandestinely, 
is  a  felony  now  punishable  by  penal  servitude  or  imprisonment  To 
constitute  this  offence,  the  thing  stolen  must  be  completely  removed 
from  the  person  of  the  owner,  though  such  complete  removal  is  not 
necepsary  in  cases  of  simple  larceny.  It  is  no  answer  to  the  charge, 
that  sucn  force  or  fear  was  used  as  would  make  the  offence  amoimt  to 
robbery.     [Bobbery.] 

LAHCH  :  ECONOMICAL  USES.  The  larch  and  its  products  are 
applied  to  a  large  number  of  uses  in  the  arts.  The  timber  is  for  many 
purposes  more  valuable  than  that  of  its  sbter-tree  the  fir.  For 
instance — it  is  more  j^ee  from  knots ;  it  is  more  durable,  as  the  knots 
which  it  contains  are  seldom  rotten ;  it  is  less  liable  to  shrink ;  it  will 
not  crack  with  any  moderate  degree  of  heat,  when  in  the  form  of 
boards  or  narrow  pieces ;  it  is  much  more  tough ;  and  it  is  susceptible 
of  receiving  a  much  higher  polish,  developing  a  grain  or  texture  often 
singularly  beautiful.  On  all  these  accounts  huroh  timber  has  been 
much  sought  sifter  in  recent  years.  Railway  and  canal  engineers  espe- 
cially value  it,  on  account  of  the  long  period  during  which  it  will  bear 
alternations  of  wet  and  dry  without  decay.  It  has  been  experimentally 
determined  that  when  oak  and  larch  posts  of  equal  size  are  driven  into 
the  beds  or  banks  of  rivers,  the  larch  rot  much  less  speedily  t-han 
the  oak.  On  one  occasion  a  plank-bridge  was  examined  after  fifteen 
years,  when  it  was  found  that  the  only  planks  which  had  not  decayed 
were  those  made  of  larch.    It  has  been  found  a  very  valuable  sub* 
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fttitutefor  tbe  more  expensive  oak  in  sbipbuilding,  cbieflT  in  small 
vessels.  As  sleepers  for  railways,  axles  for  mill- work,  hop-poles,  and 
stakes  for  plants  in  general,  larch  possesses  great  value.  Especially 
for  railway-sleepers  is  this  usefulness  observable;  becanse,  as  the 
sleepers  are  placed  on  ground  subject  to  frequent  alternations  of  wet  and 
dry,  the  power  of  the  timber  to  resist  this  action  becomes  a  matter  of 
great  importance.  Larch  is  not  so  useful  in  common  house-carpentry 
as  deal,  beoause  it  is  a  wood  difficult  to  saw  and  plane ;  a  less  durable 
wood  is  selected  on  account  of  its  ease  in  working.  The  use  of  larch 
has  been  much  encouraged  by  the  grand  operations  of  the  dukes  of 
AthoL  About  a  hundred  and  thirty  years  ago,  the  hiUs  in  the 
Dunkeld  and  Blair-Athol  districts  were  barren  and  almost  valueless, 
scarcely  worth  a  shilling  an  acre  for  any  industrial  purposes.  James, 
tbe  duke  of  Athol  of  those  days,  planted  a  few  larches  for  ornamental 
purposes,  and  then  planted  two  thousand  more  for  timber.  It  was  a 
thought  worthy  of  a  great  landed  proprietor ;  for  it  could  only  be  in 
the  time  of  his  successors  that  the  trees  would  be  old  enough  to  cut 
down  for  timber.  Much  difficulty  had  to  be  encountered;  for  the 
funse,  broom,  juniper,  and  heath,  greatly  retarded  the  growth  of  the 
young  larches;  but  this  obstacle  was  conquered  by  perseverance. 
Tke  next  duke  planted  eleven  thousand  larches  between  1764  and 
1774 ;  while  the  son  of  this  latter,  in  the  fifty-two  years  from  1774  to 
1826,  planted  the  enormous  number  olfmirteen  miUioM,  some  of  them 
even  on  the  summits  of  mountains.  It  was  calculated  about  the  last 
named  date,  that  during  the  second  half  of  the  present  century  all 
these  will  successively  become  magnificent  timber  trees,  suitable  for 
ship-building  and  lai^ge  engineering  operations ;  and  that,  if  all  went 
well,  the  planting  would  virtually  be  a  creation  of  property  to  the 
amount  of  six  or  seven  millions  sterling. 

On  the  continent,  larch  is  applied  to  a  great  variety  of  purposes. 
The  Rhenish  wine-casks  are  made  of  this  wood,  and  are  said  to  be 
more  durable  than  any  other.  In  some  parts  of  France  and  Switzer- 
land houses  are  built  of  larch,  by  placing  bulky  squared  trunks  one 
npon  another;  the  heat  of  the  sun,  melting  the  resin  in  the  wood, 
causes  it  to  run  down  the  sides  and  to  fill  the  interstices  between  the 
logs,  thereby  keeping  out  both  air  and  moisture.  Larch  is  in  general  use 
for  water  pipes  in  those  countries.  The  larch  vine-props  are  left  in 
the  ground  for  years  together;  all  around  them  are  props  which 
perish  year  after  year,  wmle  the  larch  itself  remains  sound. 

Other  parts  of  the  tree  are  also  applied  to  useful  purposes.  The 
bark  is  used  in  Prance  and  England  for  tanning.  The  leaves  are  eaten 
by  cattle  and  sheep.  The  burnt  wood  yields  very  heavy  charcoal, 
excellent  for  iron  foundries.  Venice  turpentine,  so  called,  is  obtained 
iroip  the  larch.  In  certain  parts  of  France,  during  four  months  of 
summer,  the  obtaining  of  this  turpentine  is  a  regular  employment ;  a 
fuU-grown  tree  yielding  in  this  time  six  or  eight  pounds.  Incisions 
about  an  inch  in  diameter  are  made  in  the  trunk  of  the  trees;  small 
troughs  or  descending  channels  are  placed  in  connection  with  these 
incisions ;  vessels  are  placed  underneath ;  and  after  reguhu*  intervals  of 
a  few  hours,  the  vessels  become  filled  with  clear  turi)entine. 

It  may  here  be  mentioned  that  within  the  last  few  years  some  little- 
understood  disease  has  affected  the  larch  plantations  in  many  parts  of 
England ;  and  that  a  volume  has  just  been  published  on  this  special 
subject  by  Mr.  Macintosh,  the  author  of  various  works  on  gardening 
and  plantmg. 

LARD.    [Pat;  Unouewts.] 

LARES,  among  the  Romans,  were  household  gods ;  the  guardLans 
of  their  hearths  and  families.  There  is  much  dispute  upon  the  etymo- 
logy of  this  tenn.  Apuleius  derives  it  from  Lar,  familiaria,  Ovid 
speaks  of  the  I^ares  as  the  offspring  of  Mercury  and  Lara.  Prom  a 
passage  in  Virgil's  '  ^neid,'  ix.,  255,  it  would  seem  that  these  Lares  of 
the  Romans  were  the  wian«,  or  souls  of  their  deceased  ancestors :  it  is 
certain  that  their  worship  was  closely  connected.  According  to  Ovid 
(*  Fasti/  v.,  146)  there  were  generally  two  of  them,  who  were  some- 
times represented  with  a  dog  at  their  feet.  Others  were  clothed  in  the 
skin  of  a  dog.  They  were  of  small  size,  and  generally  represented  in 
short  habits  as  ready  to  minister  to  the  needs  of  the  household,  and 
usually  held  a  cornucopia  in  their  hands  as  a  symbol  of  g<»od  house- 
keeping. The  festival  of  the  Lares  was  celebrated  on  the  kalends  of 
May  (Ibid.^  v.,  129)  when  they  were  crowned  with  garlands  and  sacri- 
fices were  offered  to  them.  In  the  inner  part  of  large  houses  there 
was  frequently  a  Lararium  or  shrine  for  the  worship  of  the  Lares. 
Pitiscus  records  an  inscription, '  labibvs  pro  8ALvt«  wp  incolvmi- 
TATE  DOKvs  q.  aKBtoRiL'  There  seem  to  have  been  two  classes  of 
lAres,  the  Lam  thmestid  afamUiaret,  which  were  the  family  Manes ; 
and  the  LaretpMici,  which  included  Larca  urhani,  ruraies,  tnates,  com- 
pttalet,  mofini,  &c  which  presided  in  the  localities  indicated  by  their 
titles.    [Makes;  PiifATiB.] 

LARQE,  in  music,  see  Long. 

LAROHBTTO  (Italian),  a  musical  term,  a  diminutive  of  Lareo 
[Labgo],  alow,  but  less  so  than  Lai^. 

LARGO,  in  mutio  (Ital.  adverb,  larrfeltj,  viMy),  is  the  second  in 
order  of  the  five  classes  into  which  musical  movement  is  divided 
[Adaoioj,  and  signifies  Ooxdy. 

LARYNGITIS.    [CboupJ 

LATENT  HEAT.  When  a  body  is  exposed  to  the  action  of  heat 
■0  as  to  change  its  state,  as  from  a  soHd  to  a  liquid,  it  rises  to  a  certain 
temperature,  known  as  its  mekm^  or  futing  point,  and  remains  fixed 


at  that  temperature  nntal  tbe  whole  of  the  solid  shall  have  been 
liquefied.  [Liquefaction.]  During  this  operation  a  quantity  of  heat 
must  evidently  enter  the  body  in  order  to  produce  liquefaction ;  and 
as  it  produces  no  effect  on  the  thermometer,  it  is  said  to  be  combined, 
and  rendered  latent,  and  is  also  known  as  the  heat  of  liquefaeUon,  or 
that  heat  necessary  to  the  liquid  state,  so  that  when  the  body  again 
becomes  solid,  the  heat  thus  combined  is  given  off  in  a  sensible  form. 

Latent  heat  is  one  of  the  capital  discoveries  of  Dr.  Blaok.  There 
are  various  modes  of  estimating  its  amount  in  different  bodies,  one  of 
which  is  by  means  of  the  calorimeter,  an  instrument  which  bears  to 
combined  heat  the  same  relation  that  the  thermometer  does  to  sensible 
heat.  The  calorimeter  was  shortly  described  under  Heat,  and  will  be 
figured  and  described  under  Specific  Heat.  In  order  to  ascertain 
how  much  heat  is  absorbed  and  rendered  latent  during  the  liquefaction 
of  ice,  for  example,  all  that  is  necessary  is  to  place  a  pound  of  water  of 
any  blown  temperature  in  the  calorimeter,  which  is  filled  with  ice, 
and  observe  how  inany  degrees  the  hot  water  &Ils  through  in  dissolving 
a  pound  of  ice.  It  will  be  found  that  the  water  must  give  off  142*65^ 
of  sensible  heat  in  order  to  convert  ice  at  32"  into  water  at  32*.  Hence, 
during  the  liquefaction  of  ice,  as  much  heat  is  rendered  latent  as  would 
suffice  to  raise  its  own  weight  of  water  from  82'  to  82"  -f  142-W*  =» 
174-65*. 

Since  then  a  pound  of  ice  at  32*  absorbs  142*65*  in  becoming  a 
pound  of  water  at  32*,  it  follows  that  the  same  quantity  of  heat  is 
given  out  or  rendered  sensible,  when  the  ice  again  passes  into  water. 
There  are  various  modes  of  proving  this :  Suppose  a  vessel  of  water  at 
60°  be  immersed  in  mercury  at  60*  below  the  freezing-point  of  water, 
or  —28^ ;  a  thermometer  in  the  mercury  will  rise,  and  one  in  the 
water  will  fall  until  the  latter  indicates  82*.  We  will  call  these  two 
thermometers  No.  1  and  No.  2.  No.  2,  then,  or  that  in  the  water,  will 
remafai  stationary  during  the  freezing ;  but  No.  1  will  continue  to  rise 
in  consequence  of  the  heat  which  the  mercury  receives  from  the  freezing 
water.  When  all  the  water  has  become  solid,  then,  and  not  before, 
will  the  thermometer  No.  2  again  begin  to  fall ;  but  the  thermometer 
No.  1  will  rise  uninterruptedly  until  both  thermometers  meet  at  some 
point  below  82*.  The  cold  d  winter  is  considerably  mitigated  by  the 
sensible  heat  which  is  given  out  by  freezing  water,  and  when  the  tem- 
perature rises  with  the  return  of  milder  weather  a  considerable  portion 
of  the  heat  is  employed  in  producing  liquefaction. 

Similar  phenomena  accompany  the  liquefaction  of  other  bodies. 
When  a  mass  of  lead,  for  example,  is  put  over  the  fire  it  rises  to  620*  ; 
it  then  begins  to  fuse,  and  it  reinains  at  that  temperature  until  ths 
whole  mass  has  become  liquid :  the  heat  thus  absorbed  and  rendered 
latent  is  called  the  latent  heat  of  funon.  The  fcdlowing  table  gives  the 
latent  heat  of  certain  liquids  : — 

Pahr. 

Water 142-65°  I'OOO 

Nitrate  of  fK)(]a    ....     11 8-34  0*794 

Nitrate  of  poUKh      .        .        .      85*36  0'ft98 

Zlno 60-63  0*85A 

SilTer      .        .        .        .        .      S7-9S  0-365 

Tin 35*65  0-179 

Cadmiiun         ....      34*44  0*171 

Bismuth 33*75  0*159 

Sulphur 16*85  0*118 

Lead  9*65  0*067 

Phoiphonis     ....        9*05  0*068 

Heronry      .        .        .        .     •        fi'll  0*085 

It  will  be  seen  from  the  above  table,  that  the  latent  heat  of  ice  is 
very  considerable,  while  that  of  lead  is  very  small :  hence  ioe  melts 
slowly,  lead  rapidly.  Ice  cannot  melt  until  it  has  received  as  much 
heat  as  would  raise  its  own  weight  of  water  142*65* ;  while  lead  melts 
with  as  much  heat  as  would  raise  its  own  weight  of  water  9*65*.  Did 
ice  melt  with  the  same  comparative  facility  as  lead,  the  first  thaw 
would  cause  inundations  by  the  sudden  melting  of  the  snow  and  ice  of 
winter. 

When  a  liquid  passes  into  the  state  of  vapour  there  is  a  ftuther 
absorption  of  heat,  still  more  remarkable  than  in  the  case  of  lique- 
faction.  If  heat  be  applied  to  water  at  32*,  the  temperature  will  rise 
through  180*  to  the  boiling-point,  which  under  mean  pressure  is  212*. 
[BoiLiNO  07  LiQums.]  At  this  point  the  water  will  pass  off  rapidly 
in  the  form  of  steam,  and  during  the  whole  of  this  time  the  thermometer 
will  remain  fixed ;  or,  in  other  words,  the  steam  will  have  preeisely  the 
same  temperature  as  the  boiling  water.  We  can  easily  calculate  the 
quantity  of  heat  thus  absorbed  and  rendered  latent  by  the  steam,  hf 
noting  the  time  required  to  raise  the  water  through  the  180*  between 
32°  and  212*,  and  also  by  ascertaining  how  long  it  took  for  the  boiling 
water  to  pass  off  into  steam.  Supposing  these  times  were  equal,  the 
same  quantity  of  heat  must  evidently  have  been  employed  in  the  one 
case  as  in  the  other ;  but  what  is  the  fact  ?  It  requires  5^  times  as 
long  to  convert  the  water  into  steam  as  it  did  to  raise  it  from  82*  ta 
212* ;  in  other  words,  the  latent  heat  of  steam  is  6i  x  180  =.990*. 

This  enormous  quantity  of  latent  heat  is  again  given  out  when  steam 
condenses  into  water,  and  hence  steam  becomes  a  powerful  source  of 
heat.  Indeed  any  given  weight  of  water  in  the  form  of  steam  at  212"*, 
in  being  condensed,  will  raise  54  times  itt  own  weight  of  water  from 
32*  to  212*. 

The  heat  absorbed  dttring  the  taporisation  Is  le«  in  propMion  aa 
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the  temperature  of  the  vapoiuing  liquid  is  high.  A  given  weight  of 
iRrater  vaporiaed  at  212*  abaorba  less  heat  than  the  aame  quantity 
vaporised  at  180".  It  was  formerly  stated  that  the  increase  of  latent 
heat  for  lower  as  compared  with  higher  temperatures  was  equal  to  the 
difference  of  the  sensible  heats ;  so  that  the  latent  heat  added  to  the 
sensible  heat  would  always  produce  the  same  sum  for  the  same  liquid. 
TsJung  950*  as  the  latent  heat  of  steam,  as  the  mean  of  a  number  of 
observers,  a  certain  weight  of  steam  at  212*  condensed  at  32"  gives  out 
180^  of  sensible  heat  +  950**  of  latent  heat »  1130".  The  same  weight 
of  steam  at  250**  condensed  at  32*  gives  out  218*  of  sensible  heat,  but 
only  912*  of  latent  heat,  still  making  the  sum  1130°.  Again,  the  aame 
weight  of  steam  at  100*  condensed  at  32^  gives  out  68*  of  sensible 
heat,  but  as  much  as  1062*  of  latent  heat,  nuJung  together,  as  before, 
1180*.  M.  Regnault,  in  ezaminiDg  this  question,  has  found  however 
that  the  sum  of  the  latent  and  sensible  heats  is  not  constant,  but 
inoreases  by  a  small  though  constant  difference,  equal  for  each  degree 
to  an  increase  of  0*805*  Fahr. 

Water  furnishes  a  much  lai^r  amount  of  vapour,  bulk  for  bulk, 
than  any  other  liquid :  a  cubic  inch  of  water  at  212*  expanding  to 
1696  times  its  volume,  or  nearly  a  cubic  foot  of  steam  at  the  same 
temperature;  whereas  a  cubic  inch  of  alcohol,  boiling  at  173%  forms 
only  528  cubic  inches  of  vapour ;  ether,  boiling  at  95*,  produces  only 
298  cubic  inches  of  vapour;  and  oil  of  turpentine,  boiling  at  314", 
produces  only  198  cubic  inches  of  vapour.  Now,  although  the  latent 
heat  required  to  convert  such  liquids  into  vapour  is  much  leas  than 
that  required  to  convert  water  into  steam,  no  advantage  would  be 
gained  in  employing  them  as  prime  movers,  supposing  they  were  as 
cheap  as  water,  on  account  of  their  low  expansive  force,  which  must 
evidently  depend  on  the  bulk  of  vapour  produced  from  a  given  bulk  of 
liquid. 

The  detennination  of  the  latent  heat  of  vapour  ia  a  difficult  and 
delicate  inquiry.  The  subject  has  been  investigated  of  late  yean  by  Pro* 
feasor  Andrews,  Favre  and  Silbermsnn,  and  others ;  and  we  may  here 
shortly  state  the  method  adopted  by  Aiidrewa.  The  liquid  which  is  to 
supply  the  vapour  is  placed  in  a  flask,  the  neck  of  which  has  a  short 
bend,  and  is  connected  with  a  glass  receiver  with  a  spiral  condensing- 
tube  immersed  in  a  large  quantity  of  water,  the  weight  of  which  has 
been  socurately  determined.  The  liquid  being  distilled  over  into  the 
receiver,  the  quantity  that  condenses  is  carefully  weighed,  and  the  rise 
in  temperature  experienced  by  the  water  surrounding  the  receiver  is 
carefully  noted.  In  this  way  the  amount  of  heat  rendered  latent  is 
determined  by  converting  a  given  weight  of  the  liquid  into  vapour,  and 
then  condensing  such  vapour  by  means  of  water,  the  temperature  of 
which  is  known  before  and  after  the  experiment  The  following  table 
of  the  latent  heat  of  vapours  is  selected  from  a  laiger  o^e  oontelned  in 
the  new  edition  of  the  1st  part  of  I^fessor  MiUer's  '  Elements  of 
Chemistry,'  1860 :— 
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106*80 

190*4 

1970 
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172*6 
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90*45 

162*8 

168*4 
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91*11 

163*5 

1691 

695*4 

Favre  &  SUbermann. 

OU  of  turpentino 

74*00 

133*2 

137*8 
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C8*73 

123*7 
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Favre  &  Silbermann. 
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45*60 

820 

84-8 

754-1 

AndreviB. 

Iodine        . 

23-95 

431 

44*5 

627-9 

Favre  ft  Silbermann. 

LATH.  In  'building  operations  two  descriptions  of  laths  are 
commonly  used;  the  first  of  which  are  cut  out  of  sawn  plank,  and  the 
Mcond  are  split  in  the  direction  of  the  grain  of  the  wood  out  of  timber 
especially  converted  or  selected  for  this  purpose.  The  sawn  latlis  are 
used  to  receive  slates,  or  tiles,  and  are  usually  (as  a  maximum)  4^ 
inches  in  width,  laid  to  a  gauge,  (or  at  certain  distances  measuriag 
from  edge  to  edge)  dependent  upon  the  sizes  of  the  slates  or  tiles 
themselves.  The  split  laths,  whether  of  Er  or  of  oak,  are  used  for 
plasterers'  work,  and  they  are  nailed  upon  the  joists,  or  quarters  of 
pailitions,  so  as  to  leave  a  small  interval  into  which  the  rendering  coat 
may  be  forced  in  a  manner  to  form  a  key  to  support  the  rest  of  the 
work.  In  France  and  generally  upon  the  continent  oak  laths  are 
almost  exclusively  used;  whereas  in  England  none  but  fir  laths  are  to 
be  obtained ;  they  are  from  3  to  4  feet  long. 

The  small  strips  of  wood,  laid  between  packages  in  warehouses,  are 
also  known  in  trade  by  the  name  of  laths.  Plasterers*  laths  are  called 
tmyle  when  about  4  of  an  inch  thick ;  lalh  and  a  half  when  about  ^  of 
an  inch  thick ;  and  double,  when  they  are  about  i  an  inch  thick, 

LATHE.    [Earthenware;  Pottekt;  Turning.] 
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simply  LATIUM,  was  one  of  the  various  civil  conditions  under  which 
the  inhabitants  of  the  Koman  world  were  classed  and  comprised.  The 
primary  distinction  of  persons  was  that  of  freemen  and  slaves.  Free- 
men were  divided,  according  to  the  Roman  polity,  into  1.  Civefl 
Ilomani;  2.  Latin! ;  3.  Percgrini,  or  aliens.  The  Soman  citixen  lived 
under  the  civil  law  of  Rome,  which  determined  his  rights  and  duties, 
and  he  might  aspire  to  the  offices  and  honours  of  the  Koman  state. 

The  rights  and  duties  of  those  who  came  under  the  second  of  these 
heads,  the  Latini,  were  defined  by  the  Jus  T.af.inyTn,  They  formed 
a  considerable  and  important  class,  and  ranked  next  to  the  Roman 
citizens  in  privilege.  This  class,  however,  was  diiferentlir  formed* 
and  enjoyed  different  rights  at  various  periods  of  the  oistozj  ol 
Rome. 

The  old  inhabitants  of  Latium,  whilst  they  continued  fosderati  or  con- 
federates  of  Rome  under  the  Cassian  treaty,  enjoyed  several  of  the 
rights  of  Roman  citizens.  The  rights  of  a  Koman  citizen  were  of 
two  sorts,  private,  or  civil,  and  public,  or  political.  The  principal 
^private  rights  were  the  jus  libertatis,  or  personal  freedom,  by  which 
the  Roman  citizen  was  master  of  his  own  person,  could  not  be  arbitrarily 
imprisoned  nor  punished,  except  after  legal  trial,  and  could  not  be 
scourged  on  any  account;  the  jus  connubiorum,  by  which  he  was 
enabled  to  contract  a  legal  marriage  with  a  Roman  freewoman,  or  with 
those  Latine  or  Peregrinse  who  enjoyed  the  privilege  of  theconnubium, 
and  by  which  his  children  were  also  Roman  citizens ;  the  jus  patrium, 
the  consequence  of  the  connubium,  which  gave  him  that  unbounded 
authority  over  his  children  which  was  peculiar  to  the  Roman  law,  and 
which  no  other  people  were  possessed  of  (Gains,  i.  55;  Justinian, 
'  Institutiones,'  i.  9) ;  the  jus  legitimi  dominii,  which  included  the 
ability  of  acquiring  property,  by  testamentary  gift,  mancipatio  or 
nexum,  usucapion,  cessio,  &c. ;  and  the  jus  testamentorum,  by  which 
he  was  enabled  to  bequeath  property  by  will. 

The  chief  public  or  political  rights  were,  the  jus  census,  or  having  his 
name  n^gistered  in  one  of  the  tribes  and  oenturisB ;  the  jus  sufiagiorum, 
or  right  of  voting  in  the  oomitia ;  the  right  of  appeal  to  the  oomitia 
from  the  sentence  of  the  magistrate ;  and  the  jus  honorum,  by  which 
he  was  enabled  to  aspire  to  any  of  the  dignities  in  the  state.  Now 
the  freemen  of  the  Latin  confederate  towns  lived  under  their  own  laws 
and  therefore  were  not  under  the  civil  law  of  Rome ;  they  had  their 
own  forms  of  marriage,  of  testaments,  &c.,  whic^  weie  viJid  in  their 
own  courts,  but  not  at  Rome ;  they  had  not  the  same  paternal  authority 
as  the  Romans  over  their  offspring ;  they  could  not  purchase,  possess,  or 
inherit  property  at  Rome  or  in  the  Roman  territory ;  their  persons 
were  not  under  the  protection  of  the  Roman  law ;  they  might  be  sent 
away  from  Rome,  and  they  and  the  other  Italian  sooii  were  sent  away 
repeatedly,  among  other  instances,  under  the  consulship  of  Lucius 
Crassus  and  Kutius  Scsevola,  in  the  year  B.G.  06,  just  before  the  begin- 
ning of  the  Social  war,  to  which  that  expulsion  greatly  contributed.  It 
would  seem,  however,  that  all  the  towns  of  Latium  were  not  on  the 
same  footing  in  these  respects,  and  that  some  of  Uiem  had  adopted  of 
their  own  choice  certain  Roman  laws,  and  by  so  doing  had  become, 
according  to  the  Roman  legal  term,  "  populi  fimdi,"  that  is  to  say,  had 
entered  within  the  pale  of  those  particiUar  Roman  laws,  and  hod  the 
benefit  of  their  provisions  even  at  Rome.  (Cioero, '  Pro  Balbo,'  viii) 
Whether  the  LaUn  confederates  had  the  connubium,  or  right  of  inter- 
marriage, has  been  questioned  by  some ;  Niebuhr,  however  (yoL  ii, 
'  On  the  Franchise  of  the  Latins ')  m«nfAin^  that  they  had.*  As  for 
the  public  or  political  rights  of  Rome  which  maioly  constituted  what 
w^  called  the  "  civitas,"  the  Latins  were  not "  oensi  at  Rome,  and  they 
could  not  aspire  to  the  honours  and  offices  of  the  Roman  state,  except 
those  who  had  previously  filled  certain  municipal  offices  in  their  own 
town  for  a  time,  after  which,  by  transferring  their  domicile  to  Rome 
and  inscribing  their  names  in  one  of  the  tribes,  they  acquired  the  civitas 
and  all  its  rights  and  privileges.  It  appears  (dso  that  there  were  other 
means  by  which  a  Latin  or  other  Italian  freeman  might  obtain 
the  Roman  civitas,  by  rendering  some  important  service  to  the 
Roman  state.  With  regard  to  the  right  of  sufirage,  it  is  not 
clear  under  what  conditions  the  municipes  of  the  Latin  cities  enjoyed 
it,  but  it  appears  that  they  came  at  times  to  vote  at  Rome  on  certain 
occaaions,  but  then  they  had  no  fixed  tribe,  and  voted  in  a  tribe  which 
was  drawn  by  lot,  and  they  might,  as  it  has  been  said  already,  be 
ordered  away  by  the  magistrates  previous  to  the  day  of  voting,  as  was 
done  by  the  consul  Virginius,  the  colleague  of  Spiurius  Csssius.  In  the 
year  b.g.  123,  they  came  to  Rome  to  vote  in  favour  of  the  laws 

•  Notwithatanding  all  that  baa  been  written  on  the  subject,  it  ia  not  so  eaay 
to  aay  preciaelj  what  the  eonanblum  waa.  The  only  intelligible  definition  is 
that  of  Gains  (i.  56),  who,  when  apeakiny  of  the  marriage  of  a  Roman  citlaen 
with  a  Boman  woman  or  with  a  Latina  or  Peregrina  with  whom  the  eonnablum 
existed,  obacrvca  that  the  effect  of  the  connubium  waa  that  the  children  followed 
the  condition  of  the  falher,  were  conacquently  Roman  citixena  and  aabjeot  to  the 
patria  j>ot«sta8.  That  the  like  consequence  followed  if  a  Latin  married  a 
Roman  woman,  as  to  the  rights  of  such  children  aa  Latin  citizcna,  U  merely 
the  corresponding  nnd  correlative  part  of  the  connubium.  But  that  the  oon» 
nubium  alone  enabled  a  Latin  citlscn  who  married  a  Roman  woman  to  confer  on 
his  children  the  righto  of  Roman  citizens,  and  himself  to  acquire  the  patria 
potestas,  seems  inconNistent  with  the  notions  of  Roman  citisenshlp.  The 
subject  of  the  Jus  Latii,  and  of  the  connubium  in  conneetion  with  it,  is  vary 
difficult  to  nnderstand,  and  the  obscurity  is  by  no  means  diminiahed  by  the  way 
in  which  Niebuhr  has  handled  it. 
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propoffed  by  CaiuB  Oracdhus,  but  the  consul  C.  Fannius  ordered  them 
away  immediately.  The  oivil  condition  of  the  Latins,  or  Jus  Latinum, 
was  therefore  inferior  to  that  of  the  Romans,  but  next  to  it  in 
importance,  and  a  kind  of  intermediate  step  towards  obtaining 
it.  They  had,  even  at  Rome,  some  advantages  over  the  Peregrini,  or 
Aliens,  who  were  domiciled  in  that  city. 

When  the  Romans  began  sending  out  colonies  to  several  towns  of 
Latium,  such  as  Ardea,  &ey  probably  placed  the  colonists  on  the  same 
footing  as  the  old  Latin  inhabitants,  namely,  imder  the  Jus  Latinum. 
And  afterwards  they  followed  the  same  system  with  regard  to  colonies 
which  thev  sent  to  other  parts  of  Italy,  and  which  were  called  Latin 
colonies,  though  this  name  did  not  mean  that  they  consisted  of  Latins, 
but  that  the  colonists,  whether  Romans  or  Latins  or  from  other  parts 
of  Italy,  were  placed,  with  regard  to  Rome,  on  the  same  footing  as 
the  inhabitants  of  Latium.  The  two  principal  advantages  of  their  con- 
dition were — Ist,  that  they  enjoyed  municipal  iudependence,  had  their 
own  senate,  chose  their  own  locsd  magistrates,  and  were  not  subject  to 
the  Roman  prsctcr ;  and  2nd,  that  those  who  filled  important  municipal  f 
offices  for  one  year  in  the  colony  acquired  the  full  right  of  the  Roman 
dvitas,  and,  by  transferring  their  domicile  to  Rome,  might  aspire  to  all 
the  honours  and  offices  of  the  republic. 

At  the  time  of  the  second  Punic  war  liiere  were  thirty  of  these 
colonies  in  various  parts  of  Italy.  Twelve  of  them,  after  the  battle  of 
Cannse,  being  weary  of  the  protracted  war,  refused  to  give  any  further 
assistance  in  men  and  money  against  Hannibal,  saying  that  the 
Romans  ought  to  make  peace  with  Carthage.  These  colonies  were 
Ardea,  Nepete,  Sutrium,  Alba,  Carseoli,  Cora,  Suessa,  Circeii,  Setia, 
Gales,  Namia,  Interamna.  (*Livy,'  xxvii.  9.)  The  other  colonies 
remained  fedthful,  continued  to  furnish  their  contingents,  and  were 
thus  the  means  of  saving  Rome  from  destruction.  These,  it  would 
appear  from  a  passage  of  Cicero  ('Pro  Csecina,'  35),  received  as  a 
reward  the  commercium  with  Rome,  or  the  faculty  of  acquiring 
Quiritarian  ownership  ('  Qaius,'  ii.  40),  of  taking  by  testamentary  gift 
from  Roman  citizens,  and  of  making  a  will  according  to  Roman 
forms,  &a 

When  by  the  Julian  law  the  people  of  Latium  and  other  allies 
received  the  full  Ronum  franchise,  the  Latin  colonies  shared  also  the 
boon.  They  obtained  the  oivitas,  all  their  citizens  had  the  same  civil 
rights  as  those  of  Rome,  and  if  they  came  and  settled  at  Rome,  they 
enjoyed  all  the  political  rights.  At  this  period  therefore  the  old 
Latinitas,  as  a  distinct  civil  condition  of  part  of  the  inhabitants  of  Italy, 
was  at  an  end. 

But  in  the  following  year^  imder  the  consul  Cn.  Pompeius  Strabo, 
the  tovrns  of  Transpadane  Qaul,  which  were  filled  with  a  mixed 
population  of  Italians  and  Qauls,  had  adopted  the  Latin  language, 
and  remained  faithful  to  Rome  in  the  midst  of  the  defection  of  the 
Social  war,  were  raised  to  the  rank  of  Latin  colonies,  though  no 
colonists  were  sent  to  them.  By  this  new  Latinitas,  which  was 
called  '*  Minus  Latium,"  or  the  "  lesser  Latin  franchise,"  compared 
with  the  old  Latinitas,  the  Transpadane  towns  continuing  to  govern 
themselves  according  to  their  own  laws,  were  allowed  the  commercium, 
but  not  the  connubium,  with  Rome ;  and  they  obtained  such  share  of 
political  privilege  that  persons  who  filled  magistracies  and  offices  of 
honour  in  such  towns  thereby  acciuired  the  fvSl  Roman  franchise,  and 
they  alone.  Afterwards  many  oliier  towns  and  provinces  were  raised 
to  the  rank  of  Latin  colonies  in  the  same  degree ;  as,  for  example,  the 
towns  of  Sicily  obtained  it  from  Julius  Caesar. 

This  is  the  Latinitas,  or  Jus  Latinum,  which  existed  in  hater  ages  of 
the  republic  and  under  the  empire,  until  Caracalla  bestowed  the 
Roman  citizenship  upon  the  provinces.  The  principal  conditions  of 
this  Latinitas  will  be  found  in  the  following  passages  of  Ulpian.  Ulp. 
Frag.  Tit.  ii.,  s.  16,  Tit.  v.  s.  4  &  Tit.  xix.  s.  4,  in  the  last  of  which 
there  is  another  kind  of  Latini  mentioned ;  namely,  the  Latini  Juniani. 
This  was  a  new  kind  of  Latinitas,  inla-oduced  by  the  Lex  Junia 
Korbana,  passed  imder  the  consulship  of  M.  Jimius  Silanus  and  C. 
Norbanus  Flaccus,  in  the  tenth  year  of  the  reign  of  Tiberius,  and  the 
twentieth  of  omr  era.  By  this  law  freedmen  who  were  emancij)ated 
without  certain  forms  ('  Gains,'  i.,  17,  22,  &c.)  and  their  offspring  were 
placed  not  under  the  Jus  Civium  Romanorum,  but  under  the  Jus 
Latinum,  and  this  even  under  peculiar  restrictions.  They  had  the 
commercium,  but  not  the  connubium.  (Savigny, '  Ueber  die  Entste- 
hung  und  Fortbildung  der  Latinitiit  als  eines  eigenen  Standes  im 
Romisohen  Staate,'  in  the  '  Zeitschrift  fiir  Qeschichtliche  Rechtswissen- 
Bchaft;  4th  vol.,  2nd  No.,  Berlin,  1823.)  Justinian -<*  Cod.,'  b.  vii, 
oh.  6)  at  last  abolished  this  Junian  or  individual  Latinitas,  and  as  the 
T<atinitA8  of  the  colonies  had  ceased  long  before,  all  distinction  between 
Latin  and  Roman  was  then  at  an  end. 

The  gteat  importance  which  the  Romans  attached  to  the  grant,  not 
only  of  the  political  franchise  or  sufi'rage,  but  also  of  the  connubium 
and  commercium,  was  an  efiect  of  their  exclusive  policy.  When  they 
subdued  a  confederate  people,  such  as  most  of  the  Italism  nations  were, 
they  left  to  each  town  its  laws  and  its  local  magistrates,  but  forbade 
the  general  assemblies  of  the  nation ;  they  restricted  or  entirely  forbade 
the  intercourse  between  one  town  and  another,  so  that  the  people  of 
each  could  not  marry  out  of  their  respective  district.  They  pursued 
afterwards  the  same  policy  in  the  countries  which  they  conquered 
beyond  the  limits  of  Italy,  as  in  Macedonia,  which  they  divided  into 
four  parts,  forbidding  all  communication  between  them. 


We  must  now  speak  of  the  Jus  Italicum.  Sigonius  imderstood  ife 
to  be  a  sort  of  middle  condition,  between  that  of  the  Latini  and  that 
of  the  Peregrini,  or  aliens,  with  regard  to  Rome.  But  Savigny  con- 
tends, and  apparently  with  reason,  that  the  Jus  Italicum  did  not  affect 
single  individuals,  but  whole  towns,  namely,  provincial  towns  out  of 
Italy,  to  which  it  was  granted,  and  that  it  consisted — Ist,  in  the  right 
of  having  their  own  free  institutions  and  administration ;  2nd,  in  being 
free  from  tax  to  Rome ;  3rd,  in  having  the  ownership  of  property  in 
the  territory  of  those  towns  regulated  according  to  the  Quiritarian  or 
Roman  laws,  and  consequently  subject  to  usucapion,  cessio  jurisy 
mancipatio,  and  vindicatio.  This  last  provision  was  an  important 
security  to  property,  and  it  placed  the  towns  Juris  Italici  above  all 
other  provincial  towns,  whether  governed  by  a  prsstor  from  Rome  or 
libersD,  which  had  not  the  same  right.  Towns  having  the  Jus  Italicum 
are  mentioned  by  Pliny  in  Spain  and  Illyricum  ,*  ConsbintinDple  is 
mentioned  in  the  Theodosian  code  as  enjoyiog  the  Jus  Italicum,  and 
in  the  Pandects  ('  De  Censibus,'b.  L,tit.  15)  other  towns  are  mentioned 
as  possessed  of  the  same  right.  (Savigny,  '  Ueber  das  Jus  Italicum/ 
in  the  '  Zeitschrift '  above  mentioned.  See  also,  on  the  whole  of  this 
intricate  matter  concerning  the  Jus  Latii  and  Jus  Italicum,  SigoniuSy 
Ik  jure  AfUiquo  Italice  ;  (^cero,  Pro  Baiho,  with  the  NUet  of  Qneviua 
and  Manutius ;  Niebuhr's '  History  of  Rome.') 

LATITUDE.    [LoHQiTUBE  and  LatitudrJ 

LATITUDE,  METHODS  OP  FINDING.  [LOKQITUDB  ako 
LATrruBE,  Methods  ov  Finding.] 

LATUS  RECTUM.    [Elupbe;  Htpebbola;  Parabola.] 

LAUDANUM.    [Opium.] 

LAUGHING  GAS.    [Nitbogen;  niinnu  oxide,] 

LAUGHTER,  as  physically  defined,  is  an  emotion  entirely  confined 
to  the  human  species.  It  is  a  peculiar  agitation  of  the  body,  an 
organical  titillation  as  it  were,  which,  rising  suddenly  and  irresistibly, 
affects  at  once  the  face  and  throat,  the  thorax  and  the  abdomen. 
Although  this  physical  phenomenon  is  usually  more  or  less  loud,  it  is 
sometimes  almost  imperceptible,  and  only  traceable  by  a  slight 
muscular  motion  of  the  face  and  mouth.  It  is  usually  a  pleasant 
sensation,  but  occasionally,  as  in  cases  of  hysteria,  it  assumes  a  painful 
character,  and  is  no  longer  imder  the  slightest  control  of  the  wilL 
While  however  the  corporeal  phenomenon  is  so  simple,  the  nature  of 
the  mental  state,  and  of  the  object  by  which  it  is  produced,  is  more 
complicated  and  debateable.  On  this  subject  a  great  variety  of 
opinions  has  prevailed.  Among  the  ancients  there  is  more  of 
unanimity  than  among  the  modems.  According  to  Aristotle,  the 
ridiculous  is  some  error  in  truth  or  propriety,  but  at  the  same  time 
neither  painful  nor  pernicious  {rh  yap  y^Koiov  iarhf  afidprrmd  rt  jcat 
Oicrxof  iuH&dv¥oy  koI  ov  ipBaprucdp,  *  De  Poet./  6,  §  1).  Nearly 
coincident  with  the  foregoing  is  the  view  of  Cicero,  who,  while  he 
declares  that  the  ridiculous  is  incapable  of  any  rigorous  definition, 
admits  that  the  chief,  if  not  the  sole  object  of  laughter,  is  that  which, 
without  impropriety,  marks  out  and  exposes  an  impropriety  ("  Haec 
enim  ridentur  vel  sola  vel  maxim^  quso  notant  et  designant  turpitu- 
dinem  quandam  non  turpiter  : "  '  De  Oratore,'  2,  n.  235).  Quintilian 
considers  it  to  be  absolutely  indefinable  ("  Anoeps  ejus  rei  ratio  est,** 
lib.  vi.,  c.  8).  At  the  same  time,  by  adducing  the  opinion  of  Cicero, 
that  the  improper  and  the  deformed  constitute  the  province  of  ridicule, 
and  affirming  that  ridicule  is  near  allied  to  contempt  ("  a  derisu  non 
procul  abest  risus  : "  Ibid,),  he  approximates  to  the  strong  opinion  of 
Hobbes  among  modems,  according  to  whom,  the  source  of  laughter  is 
''  a  sudden  glory  arising  from  conception  of  some  eminency  in  ourselves, 
by  comparison  with  the  infirmity  of  others,  or  with  our  own  formerly  ** 
('  Human  Nature,'  ch.  ix.,  s.  13).  With  Hobbes's  opinion,  that  of 
Helvetius  coincides,  who  makes  pride  the  source  of  laughter.  Beattie 
and  Priestley  agree  in  making  the  ridiculous  to  arise  out  of  amisrelation 
or  incongruous  imion  of  objects;  while  Lord  Kames  considers  a 
contrast  to  be  the  essence  of  the  laughable.  The  latter  view  is  adopted 
by  Mendelssohn  and  J.  Paul  Richter.  The  former  ('  Dialogue '  iii., 
'  Klein  phil.  und  sosth.  Schriften ')  makes  it  to  be  grounded  on  a  con- 
trast between  perfection  and  imperfection,  which  however  must  be 
unimportant  and  but  slightly  interesting  to  us,  and  must  amount  to 
no  more  than  an  extravagance  or  inconsistency.  The  latter  (in  his 
'Vorschule  der  ^sthetik,'  p.  143)  makes  the  ridiculous  to  be  the 
contrary  of  the  sublime,  and  consequently  the  infinitely  smaU.  Closely 
coincident  with  this  view  is  that  of  Campbell  ('Philosophy  of 
Rhetoric,'  b.  L,  ch.  ii.),  who  observes  that  "  ridicule  in  futile  objects 
hath  a  similar  effect  to  that  produced  by  what  is  called  the  vehement 
in  solemn  and  important  matters."  Lastly,  Kant  ('Kritik  der 
Urtheilskraft,'  p.  225,  2nd  ed.)  makes  the  ridiculous  to  arise  from  the 
sudden  conversion  into  nothing  of  a  long-raised  and  highly-wrought 
expectation. 

According  to  Shaftesbury  ('  Characteristics,'  '  Essay  on  Wit  and 
Humour ')  ridicule  is  the  test  of  truth,  and  he  adduces  in  support  of 
his  view  the  words  of  Gorgias  of  Leontini, "  Confute  ridicule  by  serious- 
ness and  seriousness  by  ridicule "  (r^y  /^jr  awov^y  Zuu^^tptw  yiXwn, 
rhv  h\  ydXura  trwov^.  Arist., '  Rhet.,'  lib.  8,  ch.  xviii.).  In  oider  to 
adjust  the  sentence  to  his  own  view,  Shaftesbury  adopts  the  Latin 
version,  "  seria  risu,  risum  seriis  disetUere  ;  "  it  is  however  clear  from 
the  context  where  the  passage  is  quoted,  that  Gorgias  was  there  recom- 
mending an  orator  to  endeavour  to  remove  the  impression  which  his 
opponent  may  have  made  upon  lua  auditors  by  employing  a  directly 
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opposite  style  of  address.  But  the  maxim  of  Shaftesbuiy  admits  otsXj 
of  a  negative  application^  for  ridicule^  at  most,  is  only  fitted  to  refute 
error.  In  truth  however  it  is  not  properly  levelled  at  the  false,  but 
at  the  absurd  in  tenets  and  opinions.  The  ridiculous  is  not  any  fixed 
and  constant  property  of  certain  objects,  but  it  is  purely  relative  and 
dependent  upon  the  subjective  states  and  conditions  of  individual 
minds.  The  simpleton  and  the  boor  laugh  heartily  at  what  scarcely 
provokes  a  nnile  in  the  educated  man  and  the  sage ;  and  on  the  other 
hand,  much  will  excite  a  laugh  in  the  latter,  which  would  not  move  a 
xnusde  in  the  face  of  the  former.  Such  again  is  the  effect  of  a  gay  or 
a  gloomy  temperament,  that  a  Democritus  will  laugh  where  a  Heroclitus 
would  weep. 

LAUREATE,  POET,  an  officer  in  the  lord  chamberlain's  department 
of  the  royal  household.  The  appellation  "laureate"  seems  to  have 
been  derived  through  the  Italian,  from  the  Latin  laurue,  "  a  bay,"  in 
allusion  to  the  ancient  practice  of  crowning  poets.  Petrarch  received 
the  crown  at  Rome  in  1341,  and  Tasso  in  1594.  The  earliest  mention 
of  a  poet-laureate  in  England,  under  that  express  title,  is  in  the  reign 
of  Edward  IV.,  when  John  Kay  received  the  appointment.  Warton, 
however,  in  his  'History  of  English  Poetry,'  shows  that  the  poet- 
laureate  is  undoubtedly  the  same  officer  who  in  the  reign  of  Henry  IIL 
ia  styled  Veraifieator  regit,  the  "  king's  versifier,"  and  to  whom  a  hundred 
shilhngs  were  paid  as  his  annual  stipend.  Skelton  (writing  in  the 
reign  of  Henry  VIL),  in  three  or  four  of  his  poems,  styles  himself 
"  poet  laureate ; "  but  the  laureateship  of  which  he  speaks  was  a  degree 
granted  by  the  university  (in  his  case  of  Oxford)  for  proficiency  in 
*  grammar,'  in  which  vera^cation  was  included.  With  the  degree  was 
given  a  laurel  wreath.  Skelton  was  one  of  the  last  who  received  this 
degree.    But  though 

'*  By  hole  consent  of  ther  Senoto 
Se  was  made  poete  lawreate,'* 

and  in  consequence,  wore  as  laureate  a  suit  of  white  and  green,  on 
which  the  woixl  Calliope  was  embroidered,  he  also  held  the  office  of 
'laureate  to  the  king,'  Henry  VIII.,  whose  tutor  he  had  been.  Ben 
^onson  is  said  to  have  been  the  poet-laureate  to  King  James  I.  In 
the  reign  of  Charles  I.,  1680,  the  first  patent  of  this  office  appears  to 
have  been  granted,  which  fixed  the  sidary  or  pension  attached  to  it 
at  100/.  a  year,  with  an  additional  grant  of  a  tierce  of  Canary  wine 
from  the  lung's  stores ;  before  this  there  seems  to  have  been  no  fixed 
salary,  the  sum  paid  being  ratiier  in  the  shape  of  a  gratuity.  The 
succession  of  poets-laureate  since  the  time  of  Charles  II.  has  been — 
John  Dryden,  Nahum  Tate,  Nicholas  Rowe,  Laurence  Eusden,  Colley 
Gibber,  William  Whitehead,  Thomas  Warton,  Henry  James  Pye,  Robert 
Southey,  William  Wordsworth  (with  a  salary  of  800^  a-year),  and, 
since  1850,  Alfred  Tennyson.  A  conmiutation  was  agreed  to  of  27 L 
for  the  allowance  of  wine,  by  Southey,  while  he  held  ^  office. 

LAURIC  ACID.    [Laubyl.] 

LAURINE  (C^^HgoOo  ?),  an  acrid  and  bitter  principle  contained  in 
the  berries  of  the  laurel ;  its  smell  resembles  that  of  laurel  oiL  It  is 
insoluble  in  water,  and  little  soluble  in  cold  alcohol,  but  more  so  in 
boiling  alcohol  and  in  ether ;  it  crystallisea  from  solution  in  needles. 
When  heated  it  melts,  and  volatilises  without  leaving  any  residue.  To 
sulphuric  acid  it  first  imparts  a  yellow  and  afterwards  a  reddish-yellow 
colour ;  in  cold  nitric  acid  it  liquefies,  and  floats  upon  the  surface ;  it 
bears  considerable  resemblance  to  solid  expressed  oils;  the  berries 
contain  only  about  1  per  cent,  of  this  substance. 

LAURONE.    [Laubyl.] 

LAUROSTEARIC  ACID.    [Laubyl.] 

LAUROSTEARIN.    [Laubyl.] 

LAUROSTEARONE.    [Laubyl.] 

LAURUS  NOBILIS,  the  true  {Oaaar^i)  laurel,  or  sweet  bay. 
Medical  properHea  of*  Of  this  tree  or  large  shrub,  the  berries  only  are 
officinal  in  this  country,  the  leaves  and  berries  on  the  Continent.  Both 
contain  a  volatile  oil ;  the  berries  also  a  fixed  or  expressed  oil,  called 
laurel  fat  or  oil  of  bays.  The  berries  analysed  by  Bonastre  yielded : 
volatile  oil,  0*8 ;  laurin,  1*0 ;  fixed  oil,  12*8 ;  wax  (stearin),  7*1 ;  rosin, 
1*6 ;  imcrystallisable  sugar,  0*4 ;  gummy  extractive,  17*2 ;  bassorin,  6*4 ; 
starch,  25'9;  woody  fibre,  18*8;  soluble  albumen,  traces  only;  an 
acid,  0*1;  water,  6*4;  salts,  1*5;  ashes,  1*2.  The  volatile  oil  can  be 
procured  from  the  leaves  or  berries  by  distillation.  It  consists  of  two 
distinct  isomeric  oUs,  separable  by  re-distillation.  Laurin  is  a  true 
camphor,  similar  to  that  obtained  from  other  Laurine».  It  may  be 
extracted  by  rectified  alcohol. 

The  fixed  oil  may  be  obtained  from  either  the  fresh  or  dried  berries ; 
the  latter  require  to  be  macerated  or  exposed  to  steam  previous  to 
being  pressed.  The  most  remarkable  point  in  regard  to  tlus  oil  is,  the 
part  of  the  fruit  in  which  it  ia  lodged,  viz. : — ^the  endocarp,  most  fixed 
oils  being  in  the  seed,  but  this  fruit,  the  olive,  and  a  few  others,  have 
it  in  the  endocarp. 

The  bruised  leaves,  and  the  berries,  are  tonic,  carminative,  and  febri- 
fugal ;  but  they  are  little  used  in  medicine.  The  fixed  oil  is  in  exten- 
sive use  in  veterinary  medicine. 

It  is  important  to  remark  that  the  use  of  bay  leaves,  in  cookery,  to 
flavour  puddings,  cheese-cakes,  custards,  &c.,  has  led  in  several 
instances  to  serious  mistakes.  In  many  cases  the  leaves  of  cherry- 
laurel,  which  contain  a  volatile  poisonous  oil,  and  the  elements  of 
prussic  acid,  are  used  by  cooks  as  recklessly  as  bay-leaves — Shaving  got 


the  name  simply  of  laurel,  instead  of  ckenylaureL  Even  sculptors 
have  encircled  the  brows  of  their  marble  heroes  with  the  wrong 
leaf. 

LAURYL  (Cs^H^O,).  An  hypothetical  radical  contained  in  laurio 
acid  and  the  compounds  derived  from  laurio  acid.  It  is  homologooi 
with  acetyl,  propyl,  butyl,  &c.    [Neoatits  Radicals.] 

Hydride  ofUmryl  (H,  C.^H^O.)  is  not  known,  but  a  derivative  of  it« 
termed  laurone,  or  latwoatearoneflbaA  been  obtained  by  the  destructive 
distillation  of  laurate  of  lime.  It  ia  a  crystalline  body:  melting 
point  151°  Fahr.  It  contains  (C„H„,  Cj^H^O,),  the  electropositive 
hydrogen  in  hydride  of  lauryl  being  replaced  by  the  electro- 
positive radical  (C^H,,) ;  a  radical  bearing  exactly  the  same  relation 
to  the  lauryl  that  the  methyl  does  to  the.  acetyl  in  acetone. 

Laurie  acid,  la»ro$tearic  acid,  or  pickurinalearic  acid  (C^H^^O^ 

=  ^»*^»2'}^a)*  was  first  obtamed  from  the  fixed  oU  of  bay-berries 

(LauTui  nobiVu),  hence  the  name.  It  is  also  contained  in  the  solid  fat 
of  sassafras  nuts  or  pichurin  beans  [Neotandba,  Padmry  minor,  in 
Nat.  Hist.  Diy.],  in  cocoa-nut  oil,  and  in  cacao  butter.  By  saponi- 
fication with  potash  these  fatty  matters  yield  laurate  of  potash,  from 
which  the  lauric  acid  may  be  separated  by  tai'taric  acid,  gentle  appli- 
cation of  heat  causing  the  bitartrate  of  potash  to  subside  and  the 
melted  lauric  acid  to  float  on  the  surface. 

Lauric  acid  is,  at  ordinary  temperatures,  a  transparent  crystalline 
mass.  It  is  very  soluble  in  alcohol  or  ether,  the  solution  possessing  a 
strongly  acid  re-action.  By  careful  manipulation  it  may  be  obtained 
in  silky  needles.  Its  specific  gravity  is  0*883 ;  melting  point  between 
108-  and  110"  Fahr. 

Lauroitearin  is  a  combination  of  lauric  acid  and  glycerin,  forming 
the  natural  fats  already  mentioned.  When  purified  by  repeated  crys- 
tallisation from  boiling  alcohol  it  forms  a  mass  of  white,  brilUant, 
aoicular  crystals.    Melting  point  about  112°  Fahr. 

Lavurate*  have  the  general  formula  (C^^H^MOJ ;  they  are  uncrys- 
tallisable. 

Laurin  is  a  substance  crystallising  in  prisnis  on  evaporating  the 
alcoholic  mother  liquors  from  the  preparation  of  laurostearin.  It 
differs  from  the  latter  body  in  being  very  soluble  in  cold  alcohol  Its 
composition  is  said  to  be  C^^Ha^Oe. 

LAVANDULA.  The  medical  uses  of  the  products  of  various  species 
are  given  imder  this  head  in  the  Nat.  Hist.  Drv. 

LAW.  In  treating  of  the  word  Uxw  we  will  first  explain  its  ety- 
mology, and  the  etymology  of  the  equivident  words  in  the  principal 
languages  of  the  civilised  world;  we  will  next  determine  the  strict 
and  primary  meaning  of  law,  together  with  its  various  secondary  mean- 
ings ;  we  will  afterwards  state  the  most  important  species  of  law,  in 
the  strict  sense  of  the  word ;  and  finally,  we  will  make  a  few  remarks 
on  the  origin  and  end  of  law. 

1.  Etymology  of  Law,  and  the  equtvalent  teordt  in  other  languages. — 
In  the  Greek  language  the  most  ancient  word  for  law  is  thimia  (e4fus, 
which  contains  the  same  root  as  riBiifu),  meaning  "  that  which  is  esta- 
blished or  laid  down."  The  common  Qreek  word  for  law,  after  the 
Homeric  period,  is  t^fios,  which  first  occurs  in  the '  Works  and  Days ' 
of  Hesiod  (v.  274-386,  Qaisford),and  contains  the  same  root  as  pi/ut,  to 
cMot  or  cUitribvte.  The  only  word  which  the  GreA  language  possessed 
to  signify  a  legal  right  was  Sixaioy,  or  itKalufxa,  (See  Hugo, '  Geschichte 
des  Rdmischen  Rechts,'  p.  962,  ed.  xi.) 

Jurisprudence  was  never  cultivated  as  a  science  by  the  Greeks 
before  the  loss  of  their  independence.  Many  causes  concurred  to 
prevent  the  Greeks  from  adding  jurisprudence  to  the  numerous  sub- 
jects which  they  first  subjected  to  a  scientific  treatment.  The  chief 
of  these  causes  was  perhaps  the  generally  oMtrary  character  of  the 
Greek  tribunals,  both  in  the  democratic  and  oligarchical  states.  The 
Lacedaemonians  had  no  written  laws  (see  Aristotle's  account  of  the 
jurisdiction  of  the  Ephors  in  '  Polit.,'  ii.  9 ;  compare  Miiller's  '  Dorians,' 
b.  iii.,  ch.  6,  s.  2 ;  eh.  11,  s.  2 ;  and  see  Justinian's  '  Institutes,'  lib.  i., 
tit.  2,  s.  10),  and  they  were  besides  too  great  contemners  of  learning 
and  science  to  cultivate  law  in  a  systematic  manner.  The  Athenians 
possessed  a  considerable  body  of  written  laws,  and,  with  their  extra- 
ordinary talent  both  for  speculation  and  action,  they  would  probably 
have  contributed  something  towards  roducing  law  to  a  science,  if  the 
large  niunbers  of  the  judges  {fiucafrrw)  in  their  courts  had  not  led  to  a 
popular  and  rhetorical  treatment  of  the  questions  which  came  before 
them,  and,  by  diminishing  the  sense  of  personal  responsibility,  facili- 
tated arbitrary  decisions.    (Xen.,  *  Mem.'  iv.  4,  4.) 

For  the  first  scientific  cultivation  of  law  the  world  is  indebted  to 
the  Romans.  **  How  iax  our  ancestors,"  says  Cicero,  **  excelled  other 
nations  in  wisdom,  will  be  easily  peroeived  on  comparing  our  laws  with 
the  works  of  their  Lycurgus,  Draco,  and  Solon ;  for  it  is  incredible 
how  rude  and  almost  ridiculous  every  system  of  law  is,  except  that  of 
Rome."  ('  De  Orat.,'  L  44.)  Apart  from  the  general  ability  of  ths 
Romans  in  the  business  of  civil  and  military  government,  the  systematic 
cultivation  of  law  in  Rome  is  perhaps  owing  chiefly  to  the  fact  that 
the  Roman  tribunals  wero  composed  of  a  single  judge,  or  magistratus. 
(Hugo,  Ibid.,  p.  345.)  The  persons  filling  the  oflices  of  prator  urbanuM 
and  prator  peregrinua  (the  magistrates  who  ultimately  exercised  the 
chief  civil  jiuisdiction)  were  changed  annually ;  and  it  was  found  con- 
venient that  every  new  pnetor  should,  on  his  accession  to  his  office, 
publish  an  authentic  statement  of  the  rules  which  he  intended  to 
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ohmrwe  in  adminutering  juBtioe.  In  prooess  of  time  these  rules, 
Imown  by  the  name  of  the  prastoi'B  ediet,  were  handed  down,  with  little 
alteration,  from  one  prsetor  to  another ;  and  they  furnish  a  text  for 
the  oommentariea  of  the  Roman  lawyers,  many  of  whose  expository 
writings  were  drawn  up  In  the  form  of  treatises  ad  edietum. 

The  scientific  cultivation  of  law  among  the  Romans  naturally  led  to 
the  formation  of  a  technical  legal  vooabulary  in  their  language.  The 
Latin  is  accordingly  yeiy  rich  in  leffal  terms,  many  or  most  of  which 
have  been  retained  in  the  modem  languages  of  western  Europe,  espe- 
cially in  those  countries  whose  legal  systems  are  founded  on  the 
Roman  law.  The  only  terms,  however,  with  which  we  are  at  present 
oonoemed  are  those  which  denote  the  most  general  notions  belonging 
to  the  subject  of  jurisprudence.  Lex,  which  has  the  same  etymologictd 
relation  to  Ugo  that  rex  has  to  rego,  meant  properly  a  measure  proposed 
by  a  magistrate  in  the  co^ntiia,  or  assembly  of  the  people.  A  lex  was 
not  necessarily  a  rule,  and  might  relate  to  a  special  case  (Hugo,  Ibid., 
p.  827) ;  but  as  most  of  the  Uges  proposed  by  the  magistrates  were 
general,  the  word  came  to  signify  a  written  law.  Jut  denoted  law 
generally,  whether  written  or  unwritten ;  it  also  denoted  a  legal  right 
or  faculty.  Zex  signified  "  a  law ; "  juM  "  law  "  generally.  ( Aust^'s 
'  Province  of  Jurispnidonce/  p.  307.) 

The  Romance  languages  have  retained  the  word  lex  in  the  Latin 
acceptation  {legge  ItsJian,  ley  Spanish,  Im  French).  They  have  how- 
ever lost'  the  word  jvt  (though  they  retain  many  of  its  derivatives), 
and  have  substituted  for  it  words  formed  from  the  passive  participle  of 
tiirigo  {diritto  Italian,  derecho  Spanish,  droit  French),  probably  after 
the  analogy  of  the  German  reekL 

Nearly  all  the  Teutonic  languages  (including  the  Anglo-Saxon)  pos- 
sess some  form  of  the  word  recht,  with  a  double  sense  equivalent  to 
the  Latin  ju»,  namely,  law  and  faculty.  The  modem  English  uses 
riylu  in  the  sense  oi  faculty  alone.  The  High  German  has  yextz  (from 
$etzen,  "  to  place,"  like  Bwfths  and  0//xif),  for  a  written  law  equivalent 
to  Ux,  The  Low  German  languages  have,  instead  of  gentz,  a  word 
formed  from  legen,  to  lay  down,  which  in  Anglo-Saxon  is  laya  or  la{j, 
in  modem  Enghsh  law.  The  word  law,  however,  in  modem  English, 
has  not  the  limited  sense  of  getetzt  but  is  coextensive  with  the  Latin 
juM,  when  the  latter  does  not  Bigniiy  faculty.  We  do  not  wish  to  dwell 
unnecessarily  on  these  etymologies,  but  we  will  shortly  notice  that, 
besides  regt,  the  Dutch  language  has  the  word  wet  in  the  sense  of  law. 
This  word  is  derived  from  the  ancient  wiihan,  Gothic,  "  to  bind,"  and 
is  equivalent  etymologically  to  the  Latin  Migatio.  The  English  verb 
to  wed  is  the  same  word,  hhe,  which  signifies  marriage  in  modem 
German,  originally  meant  Um  or  ordinanee  {*  Nibelungen  Lied,'  v.  139, 
5061) ;  so  that  the  Dutch  wet  and  the  English  wed  stand  to  one  another 
in  the  same  relation  as  the  ancient  and  modem  senses  of  eke, 

2.  Proper  and  improper  Meanings  of  the  word  Law. — A  law,  in  the 
strict  sense  of  the  word,  is  a  general  command  of  an  intelligent  being 
to  another  intelligent  being.*  Laws  established  bv  the  sovereign 
government  of  an  independent  civil  society  are  styled  positive,  as  ex- 
isting by  poeitio.  [Sovbreigntt.]  When  law  is  spoken  of  simply  and 
absolutely,  ponfivslaw  is  always  understood.  Thus  in  such  phrases  as 
"a  lawyer,"  "a  student  of  law,"  ''legal,"  "legaUty,"  "legislation," 
**  legislator,"  ko.,  positive  law  is  meant.  Positive  law  is  the  subject- 
matter  of  the  science  of  jurisprudence^  [Jubisprudenob.]  Every 
general  command  of  a  sovereign  government  to  its  subjects,  however 
conveyed,  falls  imder  the  head  of  positive  laws.  The  general  com- 
mands of  God  to  man  (whether  revved  or  unrevealed)  are  called  the 
laws  of  God,  or  the  Divine  law :  they  "kn  sometimes  also  known  by 
the  name  of  "  nat\u«l  law,"  or  **  law  of  nature."  The  Divine  law 
(according  to  the  phraseology  just  explained)  is  the  standard  to  which 
all  human  laws  ought  to  conform.  On  the  mode  of  determining  this 
standard  some  remarks  will  be  made  lower  down. 

Besides  positive  law,  which  is  known  to  be  a  conunand  enforced  by 
a  sanction,t  and  the  Divine  law,  which  is  presumed  to  be  so,  there  are 
some  classes  of  laws  which  are  not  commands,  though  they  bear  an 
analogy,  more  or  less  rsmote,  to  laws  properly  so  called.  Thus  by  the 
term  *'law  of  nations,"  or  "international  law,"  are  signified  those 
maxims  or  rules  which  independent  political  societies  observe,  or 
ought  to  observe,  in  their  conduct  towards  one  another.  An  inde- 
pendent political  society  is  a  society  which  is  not  in  the  habit  of 
rendering  obedience  to  a  political  superior;  consequently,  an  inde- 
pendent political  society  cannot  receive  a  command  or  be  subject  to  a 
law  properly  so  called.  But  inasmuch  as  the  maxims  uf  international 
morality  are  general,  and  determine  men's  wills  by  the  fear  of  pro- 
voking the  hostility  of  other  independent  societies  against  their  own 
eountry,  there  is  a  dose  analogy  between  the  so-called  "  law  of  nations  " 
and  positive  law. 

Other  classes  of  laws  not  imperative,  but  having  as  dose  an  analogy 
to  laws  proper  as  the  maxims  composing  international  law,  are  the 
^  law  of  honour  "  and  the  "  law  of  fashion ; "  the  laws  of  certain  sports 

*  "Lsx  nil  alind  qoaon  rtyula  imptratu,**  uts  Bacon,  *  De  Aagm.  Sclent. 
Ub.  tUL,  aph.  88,  The  word  rtguia,  or  n»/«,  \m  ambiguous :  it  sometiines 
signifles  a  norma,  maxim,  or  canon  pimply ;  it  MwietlmM  Bignifles  a  norma^ 
maxim,  or  canon,  accompanied  with  a  command.  HoreoTer,  it  la  a  metaphor  to 
•ay  that  the  rule  or  norma  itself  commancU.  Bacon's  definition  would  therefore 
be  more  precise  if  expresaed  as  follows : — **  Lex  est  norma  summl  imperantis.'* 

T  A  sanction  in  the  evil  with  which  any  one  is  visited  in  consequence  of  dis- 
obedience  to  a  command* 


and  games  also  stand  in  a  dmilsr  predicament  The  tem  low  !•  aLso 
employed  in  certain  cases  where  the  analogy  to  laws  properly  so  callad 
is  much  more  remote.  Instances  of  this  usage  are  such  expressions  •• 
the  **  laws  of  motion,"  the  **  law  of  attraction  or  gravitation,"  tbe  "  law 
of  mortality"  in  a  oiven  country,  the  " law  of  population,"  the  "  lawn 
of  human  tiiouj^t,^  the  "  law  of  a  mathematical  series."  In  laws  of 
this  class  (which  may  be  styled  "  metaphorical  laws  ")  there  is  no  com- 
mand and  no  mtelhgence  to  woric  upon ;  nothing  more  is  aignified 
than  that  there  is  a  certain  uniformity  of  phenomena*  analogous  to  the 
uniformity  of  conduct  produced  in  men  by  the  operation  oi  h  law 
properly  so  called.    [Axaloot.] 

3.  Speciet  ofPoeitive  Law. — The  positive  laws  of  any  country,  con- 
sidered as  a  system,  may  be  divided  wiUi  referenoe  to  tiieir  mmrcet  (or 
the  modes  by  which  they  become  laws)  into  written  and  unwritten^ 
This  division  of  laws  is  of  great  antiquity  i  the  exprossion  WMmtUn 
lawe  oocurs  in  Xenophon's  '  Memorabilia,'  in  a  conversation  attributed 
to  Socrates  (iv.  4, 19),  in  the  '  Antigone'  of  Sophocles  (v.  460-7»  oomp. 
'  Aristot.  Rhet;  i.  18,  2),  in  the  'lUpublic  and  Laws  of  Plato '  (v.  663 
and  798,  ed.  Steph.),  and  in  Demosthenes  ('  Aristocrat,'  p.  689,  ed. 
Reisk.).  In  these  passages  it  appears  to  signify  those  rules  of  law  or 
morality  which  (bmng  founded  on  obvious  dictates  of  utility)  are 
nearly  common  to  all  oountries.  Unwritten  law,  in  this  sense,  oorre* 
sponds  with  the  juM  naturale  of  the  Boman  lawyers.  In  the  language 
of  the  Digests  and  the  Institutes,  the  terms  writtm  and  unwritten  law 
{**  jus  quoid  constat  ex  scripto  aut  ex  non  scripto  **)  are  used  in  a  more 
precise  manner,  to  signify  those  laws  which  had  been  promulgated  by 
the  Roman  legislature  in  writing,  and  those  rules  of  law  which  had 
been  tacitly  adopted  by  the  same  legislature  from  ussge.*  For  (as  it  is 
stated  in  a  passage  of  the  Digests)  "  since  the  laws  derive  their  binding 
force  from  nothing  but  the  decision  of  the  people,  it  is  fitting  that 
those  rules  which  the  people  have  approved  of  vrithout  reducing  them 
to  writing  should  be  equally  obligatory.  For  what  difference  is  there 
whether  the  people  declares  its  mil  by  vote,  or  by  its  oooduet  V  (Dig, 
L  3.  82.) 

Sir  WUliam  Blackstone,  dividing  the  law  of  England  into  "  the  lex 
non  teripta,  the  unwritten  or  common  law,  and  the  lex  ecripta,  the 
written  or  statute  law,"  goes  at  some  lengtii  into  the  explanation  of 
unwritten  law  generally,  and  the  elements  of  which  it  is  composed,  as 
well  as  into  a  specific  account  of  the  matter  composing  the  unwritten 
law  of  England.    (1  Coul  p.  63.) 

In  that  passage  Blackstone  clearly  explains  that  unwritten  law  is  so 
called,  not  because  it  does  not  exist  in  writing,  but  because  it  was  not 
promulgated  by  the  legislature  in  a  written  form.  His  statement  of 
the  sorts  of  laws  sevenlly  oomprehended  by  the  classes  of  written  and 
unwritten  law  in  England  is  erroneous.  Written  law  comprehends 
not  only  the  statutes  made  by  the  parliament  or  supreme  legislature, 
but  also  the  written  regulations  issued  by  subordinate  legislatures,  as 
orders  in  council,  and  rules  of  court  made  by  the  judges.  Unwritten 
law,  moreover,  comprehends  not  only  the  common  law  which  is 
administered  by  the  courts  styled '  courts  of  oonunon  law,'  but  also 
the  greatest  part  of  the  law  styled  *  equity,'  which  is  administered 
by  the  courts  styled  '  courts  of  equity.' 

Unwritten  law  hss  been  called  by  Kr.  Bentham  judge-made  law  ;  • 
name  which  correctly  denotes  the  mode  by  which  it  becomes  law. 

It  may  be  remarked  that  a  written  law  is  called  a  law,  but  that  a 
rule  of  unwritten  law  is  never  called  a  law.  This  phrsseology  corres- 
ponds to  the  distinction  between  lex  and  jue,  and  geietg  and  reeM,  which 
was  explained  above. 

Positive  laws  are  also  divided,  according  to  their  touree,  into  laws 
made  by  supreme,  and  laws  made  by  subordinate  legislatures.  In  other 
words,  laws  may  be  issued  by  the  sovereign  legislature,  or  by  function- 
aries deriving  their  authority  from  the  sovereign  legislature. 

The  sottrcei  of  law  are  not  unfrequently  confounded  with  its  eauMes  ; 
in  other  words,  with  the  facts  which  ixiduce  the  sovereign  to  invest 
certain  maiims  with  the  legal  sanction.  Thus  it  is  fancied  that  a  rule 
of  customary  or  consuetudinary  law  exists  as  law,  by  virtue  of  custom  or 
usage,  and  not  by  virtue  of  the  authority  of  the  sovereign  or  his  repre- 
sentative, who  has  impsrted  to  it  a  binding  force.  This  subject  is 
clearly  explained  in  Mr.  Austin's '  Outline  of  ft  Course  of  Lectures  on 
Qeneral  Jurisprudence/  pp.  10,  11. 

The  laws  of  a  state,  considered  as  a  system,  may  be  divided,  with 
reference  to  their  suJbfect-matter,  into  public  and  private.  The  division 
of  jus  inU)  jus  publieum  SLnd  jus  privatum  originated  with  th^  RoncLtn 
jurista,  and  occupies  a  conapicuous  station  at  the  beginning  of  the 
Digests  and  Institutes.  No  trace  of  this  division  exists,  as  far  as  we  are 
aware,  in  any  Greek  author.  Jus  publicum  is  defined  to  be  'quod  ad 
statum  rei  Romans  spuctat,' '  quod  in  sacris,  in  sacerdotibus,  in  magis- 
tratibus  cousistit.'  Jus  privatum  is  that  *  quod  ad  aingulorum  utilita- 
tern  pertinet'  The  institutional  treatises  of  the  Roman  lawyers 
appear  to  have  been  confined  to  jus  privalum ;  the  Institutes  of 
Justinian  do  not  touch  upon^'us  pu^um,  except  in  the  final  chapter 
2)6  Pu^jtot /ju^ictif,  and  this  chapter  is  wanting  in  the  Commentaries 

*  The  difttinetion  of  law  into  written  and  unwritten  docs  not  seem  to  have 
been  regularly  made  by  the  Roman  jurists ;  for  It  does  not  occur  in  Galas,  from 
whose  Commentaries  the  substance  of  the  second  title  of  the  first  book  of  the 
Institutes  ia  borrowed.  The  dtetlnction  in  question  is  introduced,  both  In  ttio 
Digests  and  the  Institutes  with  a  reference  to  the  Greek  write»»  doubtless 
phtkMOpbcn» 
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of  Gkuiu,  on  which  the  Institutes  of  JuBtinion  are  maiiily  founded. 
Hence  it  appears  that  tiie  Roman  lawyers  included  under  jus  publicum 
not  only  the  powers  of  the  sovereign,  and  the  rights  and  duties  of  per- 
sons in  public  conditions,  but  also  criminal  law.  Their  definition  of 
ju8  puHicum,  however,  does  not  properly  include  criminal  law,  and  the 
term,  as  used  l:^  later  writers,  hu  not  m  general  this  extension.  Pub- 
licus  is  the  adjective  of  populut,  and  signifies  that  which  belonged  to 
the  sovereign  body  of  the  citizens ;  hence  jut  publicum  signified  that 
law  which  concerned  the  government  of  Rome,  and  its  magistrates  and 
other  functionaries.  PrivcUut  seems  to  have  meant  originally  that 
which  was  ieparated  or  eet  apart  from  any  common  stock;  hence 
it  came  to  signify  that  which  did  not  concern  directly  the  public  or 
state. 

The  formal  division  of  law  into  pubUo  and  private  is  not  to  be  found 
in  the  institutional  treatises  of  English  law.  It  is,  however,  used  by 
Lord  Bacon,  in  his  treatise  '  Be  Augmentis,'  lib.  viiL,  iiph.  80 ;  where 
he  advises  that,  after  the  mo<lel  of  the  Roman  jurists,  ju9  publicum 
should  be  excluded  from  institutional  treatises. 

Sir  W.  Blackstone,  in  the  first  book  of  his  '  Commentaries,'  treats  of 
the  rights  and  duties  of  persons,  in  their  public  and  private  relations 
to  each  other  (pp.  146,  422).  The  former  branch  of  this  division, 
which  occupies  chapters  2  to  13,  comprehends  jus  pubUcum,  in  its 
limited  sense,  which  nearly  coiresponds  to  the  English  term  '  consti- 
tutional law.'  The  droit  poUHgue  or  coTittitutionnel  of  Kr.  Bentham, 
in  his  '  Traits  de  Legislation'  (tom.  i.,  p.  147,  325-6,  ed.  1802),  is 
also  equivalent  to  jus  pvbUcum,  in  its  strict  sense.  (Austin's  Oudine, 
p.  Ixvil) 

Positive  law  is  further  divided,  with  reference  to  its  subject,  into  the 
law  ofpenons  and  the  lavf  of  things.  The  Roman  jurists,  who  were  the 
authors  of  this  division,  arranged  these  two  daases  under  the  head  of 
jua  privatum,  together  with  a  third,  viz.,  the  law  of  ctctiona,  or  of 
judicial  procedure.  A  full  explanation  of  this  important  division  is 
not  consistent  with  the  purpose  of  the  present  article :  a  brief  and 
lucid  statement  will  be  found  in  Mr.  Austin's  '  Outline'  already  cited, 
pp.  xvi-xviii.  The  most  important  conditions  or  HcUus,  composing 
the  law  of  persons,  are  public  or  pditieal,  and  priwUc  The  former 
species  includes  all  persons  sharing  the  sovereign  power  and  all  public 
functionaries ;  the  latter  includes  the  conditions  of  husband  and  wife, 
parent  and  child,  master  and  servant,  guardian  and  ward,  ftc.  The 
term  juB  pubUeum,  when  used  in  a  precise  sense,  is  equivalent  to  the 
former  of  these  species.  Sir  W.  Blackstone,  misled  by  the  ambiguity 
of  the  Latin  word  ju$,  has  rendered  jua  pertonarum  and  ju$  rerum  by 
'  rights  of  persons,'  and '  rights  of  things.'  The  orifin  of  this  portentous 
blunder  is  explained  in  Mr.  Austin's  '  Outline,'  p.  IxiiL 

Positive  law  is  also  divided,  with  reference  to  the  legal  consequences 
of  a  breach  of  legal  duty,  into  civil  and  crimtnat 

Civil  law  is  that  department  of  law  in  which  every  breach  of  a  duty 
may  be  made  the  subject  of  a  legal  proceeding,  for  the  purpose  of  con- 
ferring on  the  person  wronged  a  right  from  the  enjoyment  of  which  he 
is  excluded  by  the  defendant,  or  of  obtaining  from  the  defendant  com- 
pensation for  a  right  violated  by  him.  Criminal  law  is  that  department 
of  law  in  which  every  breach  of  duty  may  be  made  the  subject  of  a 
legal  proceeding  instituted  by  the  sovereign  or  his  representatives,  for 
the  purpose  of  inflicting  puniiBhment  on  the  person  charged  with  the 
breach  of  duty.  The  scope  of  a  dvH  action  is  the  redress  of  the 
plaintiff,  by  conferring  on  him  the  rig^t»  or  compensation  for  the  viola- 
tion of  a  right,  which  he  claims  from  the  defendant.  The  scope  of  a 
criminal  prosecution  is  to  inflict  punishment  on  the  defendant  for  the 
breach  of  a  legal  duty  which  is  imputed  to  him.  Penal  law  is  not 
identical  with  criminal  law ;  for  an  act  or  omission  may  be  liable  to 
legal  punishment  in  consequence  of  an  action  instituted  by  a  private 
person.  The  action  in  English  law  termed  a  pd  tarn  action  is  partly  a 
civil  and  partly  a  penal,  but  is  in  no  respect  a  criminal  action.  By  the 
civil  law,  in  England,  is  commonly  understood  the  Roman  law 
generally,  or  that  portion  of  it  which  is  received  In  the  ecclesias- 
tical courts. 

Law  is  Bomeiimetf  opposed  to  eqidiy.  Equity,  in  this  sense,  implies 
an  arbitrary  or  discretionary  power  in  the  tribunal  to  decide,  not 
according  to  prescribed  rules  of  law,  but  according  to  its  own  con- 
ceptions of  moral  justice.  In  the  language  of  the  English  law,  common 
law  is  opposed  to  equity,  concerning  which  opposition  see  Eqinrr. 
Comm/m  law  is  so  denominated  as  being  founded  on  usages  common  to 
the  whole  natioir,  and  not  peculiar  to  a  certain  district.  (1  Blackcrt. 
'  Comm.'  p.  67-8.)  In  like  manner,  "  the  Book  of  Commcn  Prayer " 
is  so  designated  in  order  to  distinguish  it  from  forms  oi  prayer  intended 
for  private  devotion.  It  may  be  remarked,  that,  in  tiie  language 
of  the  Roman  law,  jui  civile  is  opposed  Uy  jus  prtxUirvwm  (the  law  made 
by  the  judicial  legislation  of  the  prsetors),  in  the  same  manner 
that,  in  the  language  of  the  English  law,  comm/on  ktw  is  opposed  to 
equUg, 

A  law  is  likewise  opposed  to  a  prinMegium,  PrivUegium  is  an 
ancient  term  of  the  Roman  law,  inasmuch  as  it  occuired  in  the  Twelve 
Tables.  (Cicero, '  Leg.'  iii.  19.)  It  signified,  according  to  its  etymo- 
logy, a  measure  directed  at  a  single  person  {Jiomincmpfivum),  as  dis- 
tinguished from  a  law  which  applies,  to  claaset  of  persons;  for  it  is 
stated  in  a  fragment  of  Ulpian  preserved  in  the  Digests,  "jura  non  in 
singulas  persooas,  sed  generaliter  constituuntur."  (D.  L  8.  8.)  The 
laiter  port  of  the  word  privilegium  is  coxmected  with  lex  j  but  we  hare 


already  stated  that  lex  originally  did  not  necessarily  signify  a  rule. 
More  properly,  however,  a  privilegium  signifies  a  special  command  of 
the  sovereiKU,  not  founded  on  an  existing  general  command  or  law. 
Such  a  pnvUegium  may  either  be  beneficial  to  the  person  or  persons 
affected  by  it,  as  an  exemption  from  all  personal  actions  which  tbe  king 
of  England  can  (or  could)  grant  by  his  writ  of  protection  (BlackstTS 
'  Com./  p.  289) ;  or  it  may  deprive  him  of  some  of  his  rights,  or  inflict 
some  ptmishment  upon  him.  The  difierence  between  a  law  and  a 
privH^um  is  explained  by  Sir  W.  Blackstone  as  follows : — "  Mtmidpol 
(that  is,  positive)  law  is  a  rule ;  not  a  transient  sudden  order  from  a 
superior  to  or  concerning  a  particular  person,  but  something  permanent, 
tuuform,  and  imiversal.  Therefore  a  particular  act  of  the  legislature 
to  confiscate  the  goods  of  Titlus,  or  to  attaint  him  of  high  treason,  does 
not  enter  into  the  idea  of  a  municipal  law ;  for  the  operation  of  this 
act  is  spent  upon  Titius  only,  and  has  no  relation  to  the  community  in 
general ;  it  is  rather  a  sentence  than  a  law.  But  an  act  to  declare  the 
crime  of  which  Titius  is  accused  shall  be  deemed  high  treason ;  this 
has  permanency,  imiformity,  and  universality,  and  therefore  is  properly 
a  nue  "  (or  law).  (1  '  Com.,'  p.  44.)  The  distinction  here  adverted 
to  is  that  meant  by  the  Greek  writers  when  they  speak  of  governments 
administered  according  to  law,  and  governments  administered  not 
according  to  law.  (See  particularly  Aristotle, '  Polit.,'  iv.,  4,  5.)  In 
the  latter  class  of  states,  the  acts  of  the  government  wore  a  succeession 
of  privilegia  (generally  styled  by  the  Greeks  ^^(oviiara,  although 
ilrn^fffMra  were  often  lain,  strictly  so  called).  Montesquieu's  dis- 
tinction between  monarchy  and  despotism  is  founded  i^n  the  same 
principle.  ('  Esprit  des  Lois,'  iL  1.)  Government  by  privilegia  is 
properly  called  arbitrary  government,  the  government  being  admi- 
nistered  not  according  to  rules,  but  aocordiog  to  the  arbitrium  of  the 
sovereign  one  or  many. 

Concerning  the  difference  between  the  making  of  laws  and  the 
execution  of  them,  or  (as  they  are  termed)  the  legislative  and  executive 
fimctions  of  government,  see  Legislation. 

Law  is  sometimes  opposed  to  fact ;  that  is  to  say,  the  rule  of  law 
is  distinguished  from  the  facts  or  events  to  which  it  is  applied  in 
practice.  In  this  sense  it  is  said  that  every  one  is  presumed  to  know 
the  law;  whereas  ignorance  of  the  fact  is  an  excuse.  (For  the 
doctrines  of  the  Roman  law  on  this  subject,  see  '  Dig.'  22.  6.)  The 
distinction  between  law  and  fact  is  important  in  our  system  of  juris- 
prudence, with  reference  to  trial  by  jury ;  for,  according  to  the  theory 
of  our  law,  the  judge  decides  concerning  the  law,  and  the  jury  con- 
cerning the  fact.  This  maxim  is,  however,  little  more  than  tiieory ; 
for  in  practice  the  jiuy,  by  its  power  of  returning  a  general  verdict,  is 
judge  both  of  the  law  and  the  fact.  [ Jubt.]  (See  Best  on '  Evidence/ 
8rd  edit.  p.  103.) 

Laws,  considered  singly,  have  been  divided  into  numerous  species, 
OS  declaratory,  remedial,  penal,  repealing,  fto.,  laws.  Concerning 
these  see  Austin's  *  Province  of  Jurisprudence/  p.  $2,  and  Dwarris  on 
'Stetutes/ch.  10. 

4.  Origin  and  End  of  Positive  Law, — It  has  been  above  stated  that  all 
positive  laws  are  commands,  direct  or  indirect,  of  the  person  or  persons 
exercising  supreme  political  power  in  an  independent  society.  Con- 
sequently the  notion  that  positive  laws  are  derived  from  a  compact 
between  sovereign  and  subjects  (styled  the  or^^uio^  or  social  contract) 
is  a  delusion. 

The  proper  end  of  positive  law  is  the  promotion  of  the  temporal 
happiness,  or  well  beiog,  of  the  oommunity  over  which  the  law  extenda 
Thus  Aristotle,  in  his '  Politics,' says  that "  political  society  was  formed 
in  order  to  enable  men  to  live,  and  it  contmues  to  exist  in  order  that 
they  mBf  live  happily."  (1.  2.)  "  Finis  et  soopus  (says  Lord  Bacon) 
quem  leges  intueri  atque  ad  quem  jussiones  et  sanctiones  suas  dirigere 
debent,  non  alius  est  quam  ut  dves  feUciter  degant/*  ('  De  Augm./  lib. 
viii.,  aph.  5.)  The  meaning  of  Aristotle  and  Bacon,  in  the  pasBagei 
just  cited,  was  no  other  than  that  expressed  by  Mr.  Bentham  in  hia 
well-known  formula,  that  the  end  of  political  government  is  *'the 
greatest  happiness  of  the  greatest  number." 

We  have  stated  that  the  proper  end  of  positive  law  is  the  promotion 
of  the  temporal  happiness  of  the  community.  The  end  of  the  political 
union  is  the  promotion  of  the  happiness  of  its  members  in  the  present 
state  of  existence ;  that  is  to  say,  in  the  existence  which  is  cotnpre^ 
hended  between  birth  and  death.  The  promotion  of  men's  happiness 
in  the  existenee  which  commences  after  death  is  the  end  of  the 
religious  or  eocleslBstical  union.  (See  Warburton's '  Divine  Legation^' 
b.  1,  s.  2,  voL  L,  p.  215,  8vo  ed.) 

Tram  the  benevolence  of  the  Deity,  it  is  presumed  that  those  rules 
which  tend  the  most  to  produce  tiie  happiness  of  his  creatures  are  most 
agreeable  to  him;  and  consequently  the  term  "Divine  law"  (also 
called  natural  law)  is  used  to  signify  those  tnAy<mw  to  which  human 
laws  ought  to  oonform.  In  the  vast  countries  where  the  Mohammedan 
and  Brahminioal  religions  prevail,  a  great  proportion  of  the  positive  law 
is  supposed  to  be  derived  from,  the  direct  revelation  of  a  supematunl 
being ;  and  therefore  the  Divine  law  and  the  positive  laws  of  the  state 
in  great  measure  coincide.  The  Christian  dispensation,  however,  does 
not  (like  the  Jewish)  contain  any  system  of  nUes  out  of  which  a  body 
of  positive  law  can  be  formed,  or  which  can  be  enforced  by  a  civil 
government.  Consequently,  in  Christian  countries  a  very  snuJl  part 
of  positive  law  is  founded  upon  precepts  derived  from  immediate  reve- 
lation :  the  far  greater  part  of  positive  law  is  or  ought  to  be  fiudiioned 
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upon  rules  of  Divine  law,  which  are  only  discorerable  by  a  process  of 
inference  from  the  phenomena  of  human  society. 

LAW,  CRIMINAL.  The  object  of  the  English,  as  of  every  other 
system  of  criminal  law  is  the  prevention  of  injuries  by  the  terror  of 
punishment.  But  it  is  not  every  injury  the  commission  of  which  tlie 
law  thinks  fit  to  prevent  by  such  means ;  in  most  cases  it  is  satisfied 
with  ^e  redress  of  injuries  after  they  have  been  committed,  by  either 
restoring  the  party  injured  to  his  right,  where  that  is  possible,  or  by 
giving  him  compensation  in  damages.  In  law,  an  injury  is  any  violation 
of  a  legal  right  or  omission  of  a  legal  duty :  a  crime,  then,  may  be 
defined  to  be  such  a'violation  of  a  legal  right  or  omission  of  a  legal 
duty  as  subjects  the  person  guilty  of  it  to  punishment.  Such  acts  or 
omissions  for  which  tiie  law  affoids  redress  only  have,  in  England,  been 
usually  denominated  civil  injuries  ss  contradistinguished  from  crimes. 
It  is  to  be  observed,  however,  that,  in  strictness,  every  crime  includes 
an  injury,  in  respect  of  which  some  individual  or  the  public  may  be 
entitled  to  redress.  In  felony,  indeed,  such  injury  is  said  to  be  merged 
in  the  crime;  but  this  doctrine  appears  to  have  originated  in  the  circum- 
Btauce  of  all  felonies  having,  with  one  or  two  exceptions,  been  originally 
punishable  with  death  and  having  worked  a  forfeiture  of  all  the  offender's 
property,  and  so  rendered  redress  impossible. 

Crimes,  according  to  the  English  law,  are  divisible  into  two  great 
classes,  which  depend  upon  the  mode  of  proceeding  peculiar  to  each, 
namely,  into — 

1.  Such  as  are  punishable  on  indictment  or  information  (the  common 
law  methods  of  proceeding). 

2.  Such  as  are  punishable  on  summary  conviction  before  a  justice  or 
justices  of  the  peace  or  other  authorised  persons,  without  the  inter- 
vention of  a  jury  (a  mode  of  proceeding  derived  entirely  from  special 
statutory  enactments). 

It  is  proposed,  in  the  first  place,  to  treat  of  offences  punishable  on 
indictment  or  information,  and  afterwards  to  shortly  refer  tu  those 
punishable  on  summary  conviction. 

Offences puiiitJialle  on  Indictment  or  Information. 

Indictable  offences  are  distributable  into  four  classes  or  divisions — 
namely,  treasons,  proemmiires,  felonies,  and  misdemeanors.  Persons 
who  commit  the  offences  which  constitute  the  last-mentioned  division 
may  also  be  prosecuted  by  criminal  information  instead  of  being 
indicted. 

The  distinction  between  these  classes  is  for  the  most  part  a  merely 
arbitrary  one,  without  any  apparent  reference  to  rule  or  principle,  the 
consequence  of  which  is,  that  offences  in  their  nature  wholly  tmdiiBtin- 
guishable  are,  in  many  instances,  separated  and  subjected  to  punish- 
ments widely  disproportionate,  and  to  forms  of  procedure  widely 
dissimilar.  In  fact,  the  only  real  distinguishing  feature  between  one 
class  of  crimes  and  another,  at  the  present  day,  is  to  be  found  in 
certain  peculiarities  of  punishment  and  procedure  incident  to  each. 
Formerly,  however,  the  classes  of  crimes  were  marked  by  distinctive 
characteristics ;  but  they  have  subsequently,  either  by  artificial  con- 
structions of  the  courts  or  by  legislative  enactments,  been  made  to 
embrace  offences  of  a  very  different  nature  from  those  originally 
included  within  them.  For  instance,  the  crime  of  treason,  whether 
high  or  petit,  implied  a  violation  of  the  allegiance  due  from  an  inferior 
to  a  superior.  In  the  case  of  high  treason,  so  called  "by  way  of 
eminent  distinction,'*  it  was  the  violation  of  the  allegiance  due  from  a 
subject  to  his  liege  lord  and  sovereign ;  and  in  case  of  petit  treason, 
which  was  limited  to  the  murder  of  a  husband  by  his  wife,  a  master 
by  his  servant,  or  an  ecclesiastic  by  his  inferior  who  owed  him  faith 
'and  obedience,  it  waa  the  breach  of  the  allegiance  of  private  and 
domestic  faith.* 

The  characteristic  above  pointed  out  can  no  longer  be  traced  in 
many  of  the  various  constructive  treasons  which  have  been  from  time 
to  time  created  by  the  courts.  It  will  be  sufficient  here  to  give  a 
single  illustration  of  the  mode  in  which  the  law  of  treason  has  been 
stretched  to  reach  cases  totally  inconsistent  with  its  original  design. 
By  one  of  the  clauses  of  the  statute  of  treasons  (25  Edw.  III.  c.  2)  it  is 
declared  to  be  treason  to  len/  var  against  the  king.  A  riotous  assembly 
attempting  by  force  to  redress  a  public  grievance — as,  for  example,  to 
pull  down  all  inclosures  or  to  bum  cM  meeting-houses — has  been  held 
to  be  a  levying  of  war  within  the  meaning  of  this  clause,  although 
there  has  been  no  direct  intention  or  design  whatever  against  either 
the  state  or  the  person  of  the  king.  Tbos  construction  is  said  to 
depend  upon  the  generality  of  the  design.  If  the  intention  be  to  pull 
down  particular  inclosures  or  meeting-houses  only,  the  offence  is  a 
mere  riot,  and  in  quality  a  simple  misdemeanor.  Although  the  gene- 
rality of  the  design  may  be  a  reason  for  awarding  a  higher  punishment 
in  the  former  than  in  the  latter  case,  there  appears  to  be  no  foundation 
in  reason  or  principle  for  construing  an  offence,  which  but  for  such 
generality  would  be  a  miademeanor  only,  to  amount  to  the  crime  of 
treason  in  levying  war  against  the  king. 

Again,  the  term  "pnemunire"  was  originally  applied  to  offences 
which  consisted  in  the  introduction  of  any  foreign  jiuisdiction,  more 
especially  the  authority  of  the  see  of  Rome,  into  the  kingdom,  but  has 
subsequently,  to  use  the  language  of  Mr.  Serjeant  Hawkins  ('  Pleas  of 

*  rctit  Treason  was  abolished  by  the  0  Geo.  IV.  c»  31,  b.  2»  and  the  offences 
OOnsUtntiug  it  declared  to  be  murder  only. 


the  Crown,'  b.  1,  c  19), "  been  applied  to  other  heinous  crimes,  for 
the  most  part  having  relation  to  the  offences  originally  coming  under 
the  notion  of  praemunire,  but  in  some  instances  none  at  all.*'  The 
Habeas  Corpus  Act  (31  Cnr.  IL  c.  12)  contains  an  instance  of  the  latter 
mode  of  application.  By  the  12th  section  of  that  Act  it  is  made  a 
pncmunire  to  send  any  inhabitant  of  England,  Wales,  or  the  town  of 
Berwick-upon-Tweed,  a  prisoner  beyond  the  seas  in  defiance  of  its 
provisions  to  the  contrary. 

The  term  **  prsemunire "  was  adopted  from  the  first  word  of  the 
original  writ  on  which  the  subsequent  proceediugs  were  founded : 
"  Prfvmvmire  (for  prcenumeri)  facias  A.  B.  quod  sit  coram  nobis,"  &c. 
[PitJBMUNiRE.]  The  Criminal  Law  Commissioners  proposed  to  abohah 
pnemunires  as  a  class  of  crimes.    (Seventh  Iteport.) 

The  crime  of  felony  had  its  origin  in  very  remote  times,  and  was 
founded  upon  feudal  principles.  Ito  incidents  were  not  formerly,  as 
they  are  now,  of  a  mere  arbitrary  nature,  peremptorily  annexed  to 
certain  criminal  acts  without  reference  to  rule  or  principle.  The  crime 
originally  consisted  in  a  violation  of  the  feudal  contract  by  the  mis- 
conduct of  the  lord  or  of  the  tenant ;  and  where  committed  by  the 
tenant,  occasioned  as  a  consequence  the  forfeiture  of  his  feud  to  the 
lord.  (4  Black.  '  Comm.,'  p.  96 ;  4th  and  7th  '  Repte.  of  CriuL  Law 
Commrs.') 

Those  crimes,  therefore,  which  induced  such  forfeiture,  and,  by  a 
small  deflection  from  the  original  sense,  those  which  induced  the 
forfeiture  of  goods  also,  were  denominated  felonies ;  and  afterwards, 
by  long  use  the  term  felony  came  to  signify  the  actual  crime  itself, 
and  not  the  penal  consequence.  "  So  that  upon  the  whole,"  to  use  the 
words  of  Mr.  Justice  Blackstone  (4  '  Comm.,'  p.  95),  **  the  only  adequate 
definition  of  felony  seems  to  be  that  which  is  before  laid  down,  namely, 
an  offence  which  occaaons  a  total  forfeiture  of  either  lands  or  goods,  or 
both,  at  the  common  law;  and  to  which  capital  or  other  punishment 
may  be  superadded  according  to  the  degree  of  guilt."  Where  the 
punishment  is  less  than  capital,  the  offender  loses  his  goods  only; 
where  capital,  his  lands  as  well  as  his  goods.  The  crimes  which  occa- 
sioned such  forfeiture  were  originally,  with  one  or  two  exceptions, 
capital ;  but  at  the  present  day  there  are  offences  for  which  no  greater 
punishment  can  be  inflicted  than  imprisonment  for  a  term  not  exceed- 
ing three  years,  which  are  felonies,  and  consequently  occasion  the 
fo^eiture  of  all  the  offender's  goods  and  chattels ;  whilst  other  crimes, 
for  which  ihe  punishment  may  be  as  high  as  penal  servitude,  are  mis- 
demeanors only,  and  work  no  f orfeitiire.  It  is  apparent  from  this  that 
the  present  law  is  very  defective,  and  that  the  amount  of  punishment 
is  no  longer  the  test  of  distinction  between  a  felony  and  misdemeanor. 
It  was  proposed  by  the  Criminal  Law  Commissioners  ('  Seventh  Rep.' 
p.  16)  to  remedy  this  by  making  the  liability  to  transportation  the  test 
of  distinction,  that  is,  that  all  offences  liable  to  a  less  punishment  than 
transportation  should  be  misdemeanors  only. 

The  term  **  Misdemeanor  "  is  used  in  the  English  system  of  Criminal 
Law  to  denote  such  indictable  offences  are  of  a  lower  degree  than 
felony. 

We  shall  now  point  out  the  -peculiarities  of  punishment  which 
distinguish  one  class  of  crimes  from  another  at  the  present  day.  In 
order  to  this,  the  penal  consequences  incident  to  the  whole  body  of 
offences  constituting  each  class  will  be  first  stated,  and  then  in  what 
respecte  thow  consequences  differ  from  each  other.  The  classes  will  be 
taken  in  the  same  order  as  above. 

Treasons. — ^Treasons,  with  one  exception  mentioned  below,  are 
capital;  but  whether  capital  or  not,  the  offender,  upon  conviction ^ 
forfeits  to  the  crown  the  personal  estate  of  every  description,  whether 
in  action  or  possession,  or  settled  by  way  of  trust,  which  the  offender 
has  otherwise  than  as  an  executor  ('  Cro.  Car.'  666),  or  a  trustee,  or  a 
mortgagee  (18  &  14  Vict.  c.  60.)  at  the  time  of  conviction ;  and  in  the 
case  of  capital  treasons,  upon  attainder  by  judgment  of  death  or  out- 
lawry, the  blood  of  the  offender  is  corrupted,  but  not  so  as  to  obstruct 
descents  to  such  offender's  posterity,  when  they  are  obliged  to  derive  a 
title  through  such  offender  to  a  remoter  ancestor  (3  &  4  Will.  IV.  c. 
106,  s.  10),  and  all  the  freehold  lands  and  tenemento  of  inheritance  in 
fee-simple  or  fee-tail,  and  all  other  hereditamente  (except  copyholds), 
whether  in  possession,  reversion,  or  remainder;  and  all  the  rights  of 
entry  on  freehold  lands  and  tenemente  which  the  offender  has  (other* 
wise  than  as  a  trustee  or  mortgagee,  at  the  time  of  the  offence  com- 
mitted or  at  any  time  afterwards),  and  also  the  profite  of  all  freehold 
lands  and  tenements  which  the  ofiender  has  in  his  or  her  own  right  for 
life,  so  long  as  such  interest  shall  subsist^  and,  if  the'  offender  be  a 
male,  his  wife's  dower,  are  forfeited  to  the  crown  (4  Black. '  Comm., 
381 ;  26  Hen.  VIIL  c.  13,  s.  6 ;  33  Hen.  VIII.  c.  20,  s.  2 ;  and  5  &  6 
Edw.  VL  c.  11,  ss.  9  &  13);  and  all  the  copyhold  estates  belonging  to 
the  offender  at  the  time  of  the  offence  conmiitted  are  forfeited  to  the 
lord  of  the  manor  ('  Com.  Dig.'  Copyhold  (M)  I.).  The  above  penal 
consequences  are  general  to  all  capital  treasons,  unless,  as  is  sometimes 
the  case,  the  act  which  creates  the  particular  treason  expressly  exempts 
from  some  of  tiiem.  The  before-mentioned  non-capital  treason  renders 
the  party  guilty  of  it  liable  to  those  only  of  the  above  consequences 
which  accrue  upon  conviction,  since  the  others  follow  only  upon  the 
party's  being  attainted,  that  is,  sentenced  to  death  or  outlawed,  which 
latter,  in  the  case  of  capital  treasons  and  felonies,  is  of  the  same  effect 
as  being  sentenced  to  death.  The  existence  of  this  non-capital  treason 
I  would  appear  to  be  the  result  of  inadvertence.    By  the  Foi^ery  Con- 
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Boiidation  Act  (11  Geo.  lY.  &  1  Will.  lY.  o.  66)  it  was  declared  to  be 
tareaoon  and  puniahable  with  death  to  f  OTge  the  great  and  other  royal 
seals  and  the  sign  manual  By  the  2  &  8  Will.  IV.  c  123,  the  punish- 
ment of  death  was  repealed  for  forgery  in  all  but  the  two  cases  of  wills 
and  powers  of  attorney  to  transfer  stock  (it  has  been  since  taken  away 
in  these  oaaea  also  by  the  7  WiU.  IV.  &  1  Vict.  c.  84) ;  hnt  the  ^t^oUty 
of  the  offences  enumerated  in  the  Forgery  Consolidation  Act  was  left 
without  alteration ;  so  that  to  forge  tlje  royal  seals,  &o,  would  appear 
to  be  still  treason,  though  no  longer  a  capital  offence. 

The  judgment  of  death  in  the  case  of  treason  is  that  the  offender,  if 
a  male,  be  drawn  on  a  hurdle  to  the  place  of  execution,  and  be  there 
banged  by  the  neck  until  dead;  and  that  afterwards  the  head  be 
severed  from  the  body  of  such  offender,  and  the  body  be  divided  into 
four  quarten,  to  be  disposed  of  as  her  Majesty  shall  think  fit  (54  Qeo. 
IIL  c.  146) ;  and,  if  a  female,  that  the  offender  be  drawn  to  the  place 
of  execution  and  be  there  lumged  by  the  neck  until  dead  (30  Qeo,  IIL 
0.  48,  8.  1).  The  queen,  however,  may,  by  warrant  under  her  sign 
manual,  countersigned  by  a  principal  secretary  of  state,  direct,  where 
the  offender  is  a  male,  that  he  shall  not  be  dnwn,  but  taken  in  such 
manner  as  in  the  warrant  shall  be  expressed  to  the  place  of  execution, 
and  that  he  shall  not  be  hanged,  but  be  beheaded,  whilst  alive,  instead 
(54  Geo.  III.  0. 146,  s.  2). 

2.  Prcemwwret. — ^The  penalties  of  prsemimire,  as  shortly  summed  up 
by  Sir  Edward  Coke  (1 '  Inst,'  130  a.),  are, "  that  from  the  conviction 
the  defendant  shall  be  out  of  the  king's  protection,  and  his  lands  and 
tenements "  (that  is,  in  fee-simple  or  for  life,  but  not  in  tail  beyond 
his  life  interest  therein),  "goods  and  chattels,  forfeited  to  the  king: 
and  that  his  body  shall  remain  in  prison  at  the  king's  pleasure,  or,  as 
other  authorities  have  it,  during  life."  These  penalties  were  first 
imposed  by  the  stat.  16  Rich.  11.  c.  5  (commonly  called  the  Statute  of 
Freemunire);  and  it  is  by  reference  to  that  statute  that  all  subsequent 
praemunires  have  been  made  punishable.  It  was  formerly  supposed 
that  a  person  convicted  of  praemunire,  being  put  out  of  the  king's  pro- 
tection,  might  be  killed  with  impuni^,  as  being  the  king's  enemy ;  but 
by  the  5  EUz.  o.  1,  as.  21  and  22,  it  was  enacted  that  it  should  not  be 
lawful  to  kill  any  person  attainted  in  a  pmmunire,  saving  such  pains 
of  death  or  other  hurt  or  punishment  as  theretofore  mi^t,  wiUiout 
danger  of  law,  be  done  upon  persons  sending  or  bringing  into  the  realm, 
&c.,  any  process,  fto.,  from  the  See  of  Rome.  The  statute  of  Elisabeth 
was,  however,  repealed  by  the  9  ft  10  Vict.  c.  59.  Prsemunires,  although 
they  occasion  a  forfeiture  of  the  offender's  lands  and  goods,  are  not 
felonies.  To  constitute  a  felony  the  offence  must  have  worked  a  for* 
f  eiture  at  the  common  law ;  but  in  the  case  of  praemunire  the  forfeiture 
IS  made  a  part  of  the  punishment  by  statute  merely,  which  is  not  suffi- 
cient   (4  Black. '  Comm.,'  pp.  94  and  118.) 

8.  Fdoniet. — ^All  felonies,  as  stated  above,  were  originally,  with  one 
or  two  exceptions,  puniahable  with  death ;  but  the  ofifender,  unless  the 
felony  was  excluded  from  the  benefit  of  clergy,  was  entitied  for  a  first 
offence,  to  be  discharged  from  the  capital  punishment  upon  praying 
that  bcniefit.  [Bbnbvit  ov  Clbbot.]  But  now,  since  the  passing  of 
the  7  ft  8  Gea  IV.  c.  28,  no  felony  is  punishable  with  death  unless  it 
was  excluded  from  the  benefit  of  clergy  before  or  on  the  14  Nov.  1826, 
or  has  been  or  shall  be  made  pumshable  with  death  by  some  statute 
psjned  since  that  day.  Where  not  capital,  felonies  are  punishable 
either  in  the  manner  prescribed  by  the  statute  or  statutes  specially 
relating  to  such  felonies,  or,  where  no  punishment  has  been  or  may 
hereafter  be  specially  provided,  with  poial  servitude  for  seven  years, 
or  imprisonment  for  any  term  not  exceeding  two  years,  with  the 
addition,  if  the  court  shall  think  fit,  of  whipping,  where  the  offender  is 
a  male,  hard  labour  and  solitary  confinement,  or  any  of  them.  (7  ft  8 
Gea  IV.  c.  28,  ss.  7  and  8.)  Such  confinement  must  not,  however,  be 
for  a  longer  period  than  one  month  at  a  time,  or  three  montiuB  in  a 
year.  (7  Wm.  IV.  ft  1  Vict  c.  90,  s.  5.)  In  the  case  of  all  felonies, 
whether  capital  or  not,  the  offender  inmiediately  on  conviction  forfeits 
to  the  crown  all  the  personal  estate  of  every  description,  whether  in 
action  or  possession,  or  settied  bv  way  of  trust,  which  he  has  otherwise 
than  as  an  executor  ('  Cro.  Car.  566),  or  a  trustee  or  mortgagee  (18  ft 
14  Vict  c.  60),  at  the  time  of  conviction  (Bac '  Abrid.,' "  Forfeiture" 
(B) ;  Co.-Litt.  391  a) ;  and  in  the  case  of  all  capitid  felonies,  tqxm 
attainder  by  judgment  of  death  or  outlawry,  forfeits  to  the  crown  the 
profits  of  ail  estates  of  freehold  (4  Black. '  Comm.,'  385),  and  of  things 
not  lying  in  tenure  (Bac. '  Abrid.,'  "  Forfeiture  "  (A) ),  and  to  the  loni 
of  the  manor  the  profits  of  all  estates  of  copyhold  (Hawk. '  P.  C  b.  2, 
c.  49,  s.  7 ;  Lord  Cdmwallis's  case,  2  Vent.  38-9),  which  the  offender 
has,  otherwise  than  as  a  trustee  or  mortgagee  (13  ft  14  Vict.  c.  60),  at 
the  time  of  the  offence  committed,  during  his  life ;  and  his  blood  is 
corrupted  (but  not  so  as  to  obstrtict  descents  to  the  posterity  of  such 
offender  where  they  are  obliged  to  derive  a  titie  through  him  to  a 
remoter  ancestor  (3  ft  4  WilL  IV.  c.  106,  s.  10),  and  after  his  death  his 
copyholds  which  he  holds  in  fee-simple  are  forfeited  to  the  lord  of  the 
manor.  (Scriven  'On  Copyholds,'  523,  note  (d).)  And  also  in  the 
case  of  murder,  all  his  freehold  lands  and  tenements  in  fee«imple 
escheat  (subject  to  what  is  called  the  crown's  year,  day  and  waste)  to 
the  lord  of  the  fee.  (54  Geo.  IIL  c.  145;  Co.-Litt.  391  a;  4  Black. 
'  Comm.'  385.)  The  Court  of  Chancery  may  appoint  a  new  trustee  in 
the  place  of  a  trustee  convicted  of  felony,  and  may  make  an  order 
vesting  the  estate  in  the  new  trusteei    (15  ft  16  Vict.  c.  55,  a.  8.) 

The  judgment  of  death  in  the  case  of  all  capital  felonies,  except 
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murder,  is  that  the  offender  be  hanged  by  the  neck  until  dead  (2  Hale's 
'P.  C  411);  and,  in  the  case  of  n^rder, it  is  the  same,  with  the 
addition  that  the  offender's  body  8h:ill  be  buried  within  the  precincts 
of  the  prison  in  which  he  shajl  have  been  confined  after  conviction. 
(2  ft  3  WilL  IV.  c.  75,  s.  16  ;  4  ft  6  Will.  IV.  c.  26.)  The  court  how- 
ever  is  empowered,  if  it  shall  think  that  the  offender  is  a  fit  subject  to 
be  recommended  to  the  royal  mercy,  to  abstain  from  pronouncing 
judgment  of  death  upon  him,  and  to  oider  such  judgment  to  be  entered 
of  record  instead ;  and  the  judgment  so  recorded  has  the  same  effect  as 
if  pronounced  and  the  party  were  reprieved.  (4  Geo.  IV.  c.  48,  a&  1 
and  2;  6  ft  7  WiU.  IV.  c.  30, s.  2.)* 

The  following  felonies  are  still  punishable  with  death : — 

1.  Destroying  ships  of  war  or  her  majesty's  arsenals,  dock-yards, 
naval,  nulitaiy  or  victualling  stores,  or  other  ammunition  of  war,  ftc 
(12  Geo.  IIL  a  24,  s.  1.) 

2.  Murder.    (9  Geo.  IV.  c.  81,  s.  3.) 

8.  Unnatural  offences.    (9  Geo.  IV.  c.  81,  s.  15.) 

4.  Attempts  to  murder  by  administering  poison,  or  by  wounding, 
or  by  any  other  means  where  bodily  injury  dangerous  to  life  is  caused. 
(7  Wm.  IV.  ft  1  Vict  c.  85,  s.  2.) 

5.  Burglary,  aggravated  by  striking  an  inmate.  (7  Wm.  IV.  ft  1 
Vict  c.  86,  s.  2.) 

6.  Robbery,  aggravated  by  wounding  the  person  robbed.  (7  Wm. 
IV.  ft  1  Vict.  c.  87,  s.  2.) 

7.  Piracy,  aggravated  by  endangering  the  life  of  any  person  on  board 
of  the  vessel  in  respect  of  which  tiie  piracy  is  committed.  (7  Wm.  IV. 
ft  1  Vict.  c.  88,  s.  4.) 

8.  Setting  fire  to  a  dwelling-house,  any  person  being  therein.  (7 
Wm.  IV.  ft  1  Vict  c.  89,  s.  2.) 

9.  Destroying  vessels  with  intent  to  murder,  or  whereby  human  life 
is  endangered.    (7  Wm.  IV.  ft  1  Vict  c.  89,  s.  4.) 

10.  Exhibiting  false  lights,  ftc.  with  intent  to  bring  ships  into  danger, 
or  unlawfully  doing  anything  tending  to  the  destruction  of  ships  in 
distress.    (7  Wm.  IV.  ft  1  Vict  c.  89,  s.  5.) 

Besides  the  above  offences,  that  of  wilfully  and  without  lawful 
excuse  having  or  being  possessed  of  any  forged  stamp  used  in  pursu- 
ance of  any  Act  relating  to  any  duties  on  gold  or  silver  plate  made  or 
wrought  in  Great  Britain,  for  the  piupose  of  marking  or  stamping  such 
plate,  appears  to  be  still  punishable  with  death. 

That  cffence  is  contained  in  55  Geo.  IIL  c.  185,  s.  7,  by  virtue  of 
which  enactment  it  was  formerly  also  a  capital  crime  to  forge  or  utter 
the  stamps  provided  for  marking  any  such  plate,  or  to  fraudulentiy 
remove  such  stamps  from  one  piece  of  such  plate  to  another,  or 
privately  and  secretly  to  use  such  stamps  with  intent  to  defraud  the 
ling.  The  pumahment  of  death  for  these  last-mentioned  offences  was 
repealed,  however,  by  11  Geo.  IV.  ft  1  Wm.  IV.  c.  66,  s.  1  (as  to  the 
foi^ging  and  uttering),  and  by  4  ft  5  Vict  c.  56,  s.  1  (as  to  the  removing 
and  fraudulentiy  using) ;  but  by  some  inadveztence  (for  it  is  clear  that 
it  can  never  have  been  intended)  the  offence  of  htdug  possessed,  with- 
out  lawful  excuse,  of  foi^ged  stamps  for  marking  gold  or  silver  plate 
(the  least  criminal  of  all  the  acta  specified  in  55  Geo.  IIL  c  185,  s.  7) 
is  still  left  capital 

There  are  two  other  enactments  of  capital  offences,  which  also  do  not 
appear  to  have  been  repealed.  The  2  Qeo,  II.  c.  25,  s.  2,  and  the  12 
Geo.  III.  c.  48,  s.  1,  mike  it  capital  for  offenders  convicted  under  the 
provisions  of  those  statutes,  to  escape  or  break  out  of  prison ;  and  these 
enactments  do  not  seem  to  have  beian  wholly  repealed,  either  expressly 
or  by  implication.  The  Criminal  Law  Commissioners  (7th  Report) 
say,  "Altiiough  many  Acts  have  been  passed  which  punish  prison- 
breach  by  penalties  not  capital,  yet  these  seem  to  be  confined  to 
particular  gaols  and  prisons,  and  not  to  affect  the  general  enactments 
above  referred  to,  as  regarding  offeoders  against  their  provisions  con- 
fined in  other  prisons." 

4.  Misdemeanors. — The  punishment  in  the  case  of  misdemeanors, 
where  none  is  specially  provided  by  statute,  is  generally  fine  and 
imprisonment.  The  statutable  punishments  vary  ^m  transportation 
for  life  (for  which  penal  servitude  has  been  substituted)  to  fine  or 
impriaoment 

From  what  has  been  stated,  it  will  be  seen  that  the  circumstance,  so 
far  as  punishment  is  concerned,  which  distinguishes  misdemeanors 
from  all  the  other  classes  of  offences,  is  the  absence  of  forfeiture  as  a 
necessary  consequence  of  conviction.  The  distinction  between  praemu- 
nires and  felonies  (which  term,  it  should  be  remarked,  in  its  largest 
sense,  includes  treasons,  on  account  of  tiie  f orfeitiure  which  that  class 
of  crimes  occasions)  is,  that  the  forfeiture  which  ensues  upon  a  con- 
viction of  the  former  is,  as  before  observed,  in  pursuance  of  statutable 
provisions ;  whereas  in  the  latter  case  it  is  a  common  law  consequence 
of  the  offence,  and  follows  as  a  matter  of  course  whenever  a  crime  is 
declared  to  be  a  felony.  There  appears  to  be  no  distinction  as  regards 
punishment,  independentiy  of  spedal  statutable  enactment,  between 
non-capital  felonies  (the  term  is  used  here  in  its  ordinary  restricted 
sense)  and  the  non-capital  treason  above  described ;  but  the  difference 
between  felonies  and  treasons  when  punishable  with  death  is  very 

*  See  K.  «.  Hogg,  S  M.  ft  Ro.,  881,  where  it  was  held  that  since  the  paMing 
of  the  6  4k  7  WiU.  IV.  o.  30,  death  may  be  recorded  in  the  case  of  mutder  ae 
well  as  other  capital  felonies,  notwithstanding  the  exception  contained  in  the 
4  Geo.  lY.  c.  48, 
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conaiderable.  In  the  case  of  leloniea  the  ofifender,  upon  att^der, 
farfeiti  to.  the  crown  the  profils  only  of  such  freehold  and  copyhold 
lands  as  he  had  at  the  time  of  committing  the  o£fenoe,  during  his  life, 
and  after  his  deaths  his  copyholds  in  fee-simple  are  forfeited  to  the  lord 
of  the  manor ;  and  even  where  attainted  of  murderi  though  his  free- 
hold estates  in  fee-simple  fail  after  his  death,  it  is  not  as  a  consequence 
of  the  law  of  forfeiture,  but  because  they  escheat  for  want  of  heirs 
capable  of  succeeding  to  them,  owing  to  his  blood  being  corrupted  by 
the  attainder;  and  it  is  on  account  oH  such  estates  escheating  and  not 
being  forfeited  that  they  go  to  the  lord  of  the  fee  (that  is,  subject  to 
the  crown's  year,  day  and  waste),  and  not  to  the  crown,  unless  there 
appears  to  be  no  intermediate  lord  between  the  offender  and  the  crown, 
in  which  event  the  crown  takes  as  ultimate  lord  of  the  fee.  In  the 
case  of  treason,  however,  the  offender  upon  attainder,  instead  of 
forfeiting  to  the  crown  the  profits  merely  of  such  freehold  lands  as  he 
had  at  the  time  of  conmiitting  the  offence,  during  his  life,  forfeits  all 
freehold  estates  of  inheritance,  as  well  those  in  fee-tail  as  those  in 
fee-simple,  and  not  only  such  as  he  had  at  the  time  of  the  commission 
of  the  offence,  but  those  also  which  he  may  acquire  at  any  time  after- 
wards; and  instead  of  forfeiting  to  the  crown  the  profits  of  his 
copyholds  diuing  his  life,  and  to  the  lord  of  the  manor  his  copyholds 
in  iee-simple  only,  he  forfeits  at  once  to  the  lord  of  the  manor  all  the 
copyholds  belonging  to  him  at  the  time  the  offence  was  committed. 
Wnere  the  offender  is  a  male,  his  wife's  dower  is  also  forfeited  to  the 
crown,  which  is  not  the  esse  in  felony.  It  is  to  be  observed  that  the 
crown  is  empowered  (see  £9  Gea  III.  c.  94)  to  restore  the  whole  or  any 
part  of  any  lands  or  hereditaments  to  which  it  becomes  entitled  hy 
escheat  or  forfeiture  to  the  family  of  the  offender,  a  provision  which 
has  greatly  mitigated  the  harshness  of  the  law  of  forfeiture.  The 
Criminal  Law  Commissioners  however  recommended  the  entire 
abolition  of  the  confiscation  of  property  as  a  necessary  incident  to 
convictions  for  treason  or  felony  ('  Seventh  Report  on  Criminal  Law*). 
No  forfeiture  follows  a  summary  conviction  for  felony  imder  the 
Juvenile  Offenders  act  (10  ft  11  Vict.  c.  82).  The  difference  between 
the  judgment  of  death  for  treason  and  that  for  felony  requires  no 
comment. 

Besides  the  above  peculiarities  of  punishment,  these  different  classes 
of  offences  are  distinguished  by  particular  forms  of  procedure ;  but  it 
will  be  more  convenient  to  refer  to  these  when  describiug  our  general 
system  of  criminal  procedure. 

According  to  the  law  of  England,  all  persons  above  the  age  of  seven 
years,  except  such  as  by  reason  of  unripeness,  weakness,  unsoundness, 
disease,  or  delusion  of  mind,  are  incapable  of  discerning,  at  the  time 
tiiey  do  an  act,  that  the  act  is  contrary  either  to  the  law  of  Qod  or  the 
law  of  the  land,  are  criminally  responsible  for  such  act;  but  tempo- 
raiy  incapacity  wilfully  incurred  by  intoxication  or  other  means  is  no 
excuse.  An  infant  of  the  age  of  seven  and  under  fourteen  years,  how- 
ever, is  to  be  presumed  to  be  incapable  of  committing  a  crime  until  the 
contrary  be  proved.  Duress,  also,  inducing  a  well-grounded  fear  of 
death  or  grievous  bodily  harm,  will  excuse  a  person  acting  imder  such 
duress  in  all  cases  except  treason  and  murder ;  and  a  married  woman 
committing  any  offence,  except  those  last  mentioned,  if  her  husband  be 
present  at  the  time,  shall  be  presumed  to  have  acted  imder  his 
coercion,  and  be  entitled  to  an  acquittal,  unless  it  appears  that  she  did 
not  so  act.  A  married  wonun  also  shall  not  be  liable  to  conviction  for 
receiving  her  husband  or  any  other  person  in  his  presence  and  by  his 
authority. 

The  whole  of  the  law,  written  as  well  as  unwritten,  relating  to  the 
definition  and  punishment  of  offences,  that  is,  the  whole  Criminal  Law 
of  England  as  regards  indictable  crimes  and  their  punishments  as  it 
then  existed,  was  coUeoted  and  reduced  into  one  body  by  the  Criminal 
Law  Commiasioners  (see  their  7th  Report),  and  was  thus  for  tiie  first 
time  rendered  accessible  to  the  public  at  large.  Before  this  reduction 
the  Criminal  Law  had  to  be  sought  for  in  an  immense  mass  of  statutes, 
reported  decisions,  records,  ancient  and  modem,  and  text-books ;  and, 
on  that  account,  could  be  known  but  to  the  few,  and  those  principally 
engaged  in  the  practice  or  administration  of  the  law.  The  digest  so 
TOepued  by  the  Commissioners,  and  called  by  them 'The  Act  of 
Crimes  and  Pimishmente/  was  comprised  in  twenty-four  chapters, 
under  the  following  heads : — 

1.  Preliminary  Declarations  and  Enactments. 

2.  Treason  and  other  offences  against  the  State. 

8.  Offences  against  Religion  and  the  Established  Chnrofa. 
i.  Offences  against  the  Executive  Power  generally. 
6.  Offences  against  the  Administration  of  Justice. 

6.  Offences  against  the  Public  Peace. 

7.  Offences  relating  to  the  Coin,  and  to  Bullion,  and  Gold  and 
Silver  Plate. 

8.  Offences  relating  to  the  Public  Property,  Revenue,  and  Funds. 

9.  Offences  against  the  law  of  Marriage. 

10.  Offences  relating  to  Public  Records  and  Registers. 

11.  Offences  against  Public  Morals  and  Decency. 
»    12.  Ofienoea  against  Public  health. 

18.  Common  Kuisancee. 

14.  Ofibnoes  relating  to  Trade,  Commerce,  and  Public  Conmxuni- 
cation. 

15.  Homioide  and  other  offences  against  the  person. 

16.  LibeL  ^ 


17.  Offences  against  the  Habitation. 

18.  Fraudulent  Appropriations. 

19.  Piracy  and  Offences  connected  with  the  Slave  Trada 

20.  Malicious  Injuries  to  Property. 

21.  Foi'gery  and  other  offences  connected  therewith. 

22.  Illegal  Solicitations,  Conspiracies,  Attempts^  and  RepeUtiona  of 
Offences. 

2S.  Definitions  of  Terms  and  Explanations. 

24.  Chapter  of  Penalties. 

Upon  the  subject  of  punishments,  the  Commisnoners  recommended 
the  abolition  of  f orfeitiue  as  an  incident  to  convictions  for  treason  or 
felony ;  were  inclined  to  reject  whipping  as  a  mode  of  punishment, 
except  in  the  case  of  discharging  or  aiming  fire-srms,  &c.,at  the  queen 
(6  ft  6  Vict.  c.  51,  s.  2),  in  whidi  it  has  lately  been  impoeed  by  the 
legislature  as  constituting  a  signal  mark  of  ignominy;  proposed  that 
three,  or  at  the  utmost  four,  years  should  be  the  longest  term  of  im- 
prisonment to  be  inflicted  for  any  offence,  whether  treason,  felony,  or 
misdemeanor,  in  cases  where  imprisonment  forms  the  whole  or  part 
of  the  punishment ;  and  suggested  a  scale  of  penalties,  oonsiBting  of 
forty-five  classes,  to  be  substituted  for  the  numerous  punishments 
contained  in  the  above  statement.  This  scale  might  be  much  further 
reduced  if  the  recommendations  of  the  Commissioners  should  be 
adopted.  At  present  it  is  extremely  difficult  in  some  instanccg  to 
determine  what  punishment  an  offence  is  liable  to. 

A  bill  embodying  the  provisions  of  the '  Act  of  Crimes  and  Punish- 
ments/ subject  to  such  omissions  as  were  recommended  by  the  Commis- 
sioners, was  introduced,  at  the  end  of  the  session  of  1844,  in  the  House 
of  Lords  by  Lord  Brougham,  but  was  ultimately  withdrawn  at  the 
instance  of  the  Lord  Chsncellor,  who  imdertook  to  issue  a  oonmuasion 
for  the  purpose  of  revising  it,  that  duty  being  too  laborious  for  any 
government  to  grapple  with,  and  if  their  report  should  be  favourable 
to  its  adoption,  to  found  one  or  more  government  measures  upon  it,  as 
should  be  thought  most  expedient  A  commission  was  accordingly 
appointed  for  this,  amongst  other  purposes,  1845,  but  no  practical 
result  followed.  'The  members  of  the  old  commission  made  a  report 
containing  a  digest  of  the  law  of  procedure  as  regards  indictable 
offences  (a  most  difficult  and  laborious  undertaking). 

Besides  the  '  Act  of  Crimes  and  Punishments,'  and  the  Digest  of  the 
Law  of  Procedure,  several  other  most  important  reporta  Aman^f^ 
from  the  original  Criminal  Law  Commission.  It  was  upon  their 
recommendation  that  the  Acts  of  the  first  year  of  her  pi^sent  Majesty's 
reign,  repealing  the  punishment  of  death  in  the  case  of  between  thirty 
and  forty  crimes,  were  founded.  It  was  a  report  of  theirs  which 
mainly  contributed  to  the  alteration  of  that  harsh  and  inconsistent 
rule  of  our  law  which  denied  a  prisoner  his  full  defence  by  counsel 
upon  a  chaxge  of  felony.  They  also  made  a  very  elaborate  and  valuable 
report  upon  the  Consolidation  of  the  General  Statute  Law,  and  a 
report  upon  the  subject  of  Juvenile  Offenders — in  all,  the  number  of 
reports  which  issued  from  the  commission  between  the  period  of 
its  first  appointment  in  1828  and  its  termination  in  the  year  1845 
was  eight 

A  sum  exceeding  65,0002.  has  been  spent  on  various  commissions, 
which  have  been  issued  during  the  last  thurty  years  for  the  consolidation 
or  codification  of  the  criminal  law ;  but  that  object  hss  not  yet  been 
attained,  nor  have  any  really  practical  measures  oeen  adopted  for  such 
an  annual  reviaion  of  our  statutes  as  would  in  a  few  years  naturally 
produce  their  consolidation,  if  not  a  codification  of  the  law  itself.  It 
u  thought,  however,  that  tlie  well-grounded  impatience  of  the  House 
of  Commons  cannot  much  longer  delay  the  passing  of  general  acta 
consolidating  and  so  fsr  codifying  the  crimiiial  law ;  on  this  ground 
it  is  desirable  to  abstain  from  any  attempt  to  enumerate  those  alterations 
in  details  which  have  been  xnade  from  time  to  time.  One  or  two 
points  only  need  be  referred  to.  The  summarv  jurisdiction  recently 
conferred  on  magistrates  in  petty  sessions  is  noticed  tmder  La&obht  ; 
the  liability  of  trustees  to  prosecution  for  breach  of  duty,  under  the 
head  Tbustbbs.  Great  improvements  were  effected  in  the  procedure 
of  the  courts  which  take  cognisance  of  crimes  by  the  statute  14  &  15 
Vict,  c  100,  which  abolished  all  tw*rhni<!ml  objections  for  misnomera  or 
nondescriptions,  and  invested  the  judges  with  ample  powera  of  amend- 
ment. A  court  of  criminal  appeal  in  cases  involving  questions  of  law 
haa  been  established.  Finally,  transportation  as  a  punishment  to  be 
ordered  by  the  court  has  been  abohshed  by  the  statute  20  &  21  Vict 
c.  8.  Pentd  Servitude,  as  it  is  termed,  created  by  statute  16  &  17  Vict^ 
a  99,  has  been  substituted ;  but  criminals  sentenced  to  long  terms  of 
penal  servitude  continue  to  be  transported  s«  bef ora. 

Procedure^ 

Where  any  indictable  crime  has  been  or  is  sospeoted  to  have  been 
committed,  the  ordinary  mode  of  bringing  the  accused  to  justice  is  as 
follows : — XJnless  he  surrender  himself,  he  is,  in  the  first  place,  to  be 
summoned  by  some  magistrate,  having  jurisdiction,  to  appear  before 
him,  or,  as  is  more  generally  the  case,  a  warrant  for  his  apprehension 
is  to  be  procured  from  somesuch  magistrate.  In  orderto  theissuing  of 
a  wanant  there  must  be  an  information  laid  on  oath.  .Instead  of  a 
warrant  the  justice  may,  in  his  discretion,  and  on  a  mere  charge  or 
complaint,  without  a  written  infonnation  or  oath,  issue  a  summons  in 
the  first  instance.  After  a  summons  duly  issued  and  served  upon  the 
accused,  he  is  to  appear  according  to  its  directioiui,  or  in  defatUt  the 
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magistrate  may  issue  his  warrant  to  apprehend  him  (11  and  12  Vict., 
c.  42).  After  a  warrant  duly  granted,  whether  a  summons  have  been 
preTiously  issued  or  not,  the  person  to  whom  it  is  directed  is  to  proceed 
to  arrest  the  accused  (and  if  for  treason,  felony,  or  breach  of  the  peace, 
may  do  so  on  any  day,  and  at  any  time  of  the  day  or  night),  and  to 
take  him  to  jail  or  before  some  magistrate  haying  jurisdiction,  accord* 
ing  to  the  import  of  the  warrant,  and  that  without  any  unnecessary 
delay.  It  is  also  lawful  for  a  constable  or  private  person  who  sees  a 
felony  committed,  or  attempted  to  be  conunitted,  or  a  dangerous 
wound  given,  to  arrest  the  offender,  without  warrant;  also  any  person 
whom  he  reasonably  suspects  of  having  committed  a  felony  which  has 
actually  been  conmiitted,  and  persons  found  committing  thefts  or  maU- 
cious  injuries  to  property  and  some  other  offences,  and  by  the  statute, 
14  k  15  Vict.,  c.  18,  any  one  may  apprehend  a  person  found  commit- 
ting any  indictable  offence  in  the  night.  A  constable  may  also,  with- 
out warrant,  arrest  on  a  reasonable  diarge  made  of  a  felony  committed 
or  dangerous  wound  given,  although  it  afterwards  appear  that  none 
Buch  had  been  actually  committed  or  given ;  also  for  a  breach  of  the 
peace  committed  in  his  view ;  but  (except  in  the  case  of  one  of  the 
metropolitan  police,  who  may  under  certain  circumstances  do  so  upon 
a  charge  made  of  an  aggravated  assault  [see  2  &  3  Vict.,  c.  47])»  not  for 
one  committed  out  of  his  view.  Justices  of  the  peace,  sherifiGs,  coro- 
ners, and  all  other  peace  officers,  have,  it  would  appear,  the  like  power 
to  arrest  as  constables. 

On  surrendering  himself  or  appearing  in  obedience  to  a  summons, 
or  being  brought  before  a  justice  of  the  peace  under  a  warrant,  the 
justice  is  to  proceed  to  take  the  statement  on  oath  of  those  who  Imow 
the  facts  and  circumstances  of  the  case,  and  to  reduce  those  statements 
into  writing,  which  are  then  signed  by  the  witnesses  and  are  termed 
their '  depositions.'  These  are  read  to  the  accused  and  after  being 
cautioned  according  to  a  form  provided,  he  is  at  liberty  to  make  a 
statement,  which  is  taken  down  and  transmitted  with  the  depositions 
to  the  court,  before  which  the  accused  is  sent  for  triaL  If,  however, 
the  justice  or  justices,  are  of  opinion  that  the  evidence  is  not  suffi- 
cient to  put  ihe  accused  party  upon  his  trial  for  any  indictable  offence, 
he  is  dischuged,  otherwise,  or  if  the  evidence  given  raise  a  strong  or 
probable  presumption  of  his  guilt,  he  must  either  be  cooamitted  to 
prison  for  trial  or  give  bail  (see  Bail). 

Where  a  party  is  committed  or  bailed  for  any  offence,  the  justice  may 
bind  by  recognisance  all  persons  who  know  or  declare  anything  mate- 
rial touching  it,  to  appear  and  prosecute,  or  give  evidence  against  hiuL 
When  held  to  bail  or  committed  to  prison,  the  accused  ia  entitled  to 
have  delivered  to  him,  on  demand,  copies  of  the  examinations  of  the 
witnesses  upon  whose  depositions  he  is  so  balled  or  committed,  on  pay- 
ment of  a  reasonable  sum  not  exceeding  Hd,  for  each  folio  of  90  words. 
(11  k  12  Vict,  c.  42) 

To  the  above  mode  of  proceeding  there  are  some  exceptions. 

Under  the  Juvenile  Offenders  Acts  (10  &  11  Vict  c.  82,  and  18  t 
14,  c.  87),  any  two  justices  of  the  peace  in  petty  sessions,  or  any 
magistrate  of  the  metropolitan  police-courts,  or  any  stipendiary  magis- 
trate, before  whom  any  person  is  chained  with  having  committed,  or 
having  attempted  to  commit  (or  with  having  been  an  aider,  abettor, 
counsellor,  or  procurer  in  the  commiBsion  of)  any  offence  by  law  deemed 
or  declared  to  be  simple  larceny,  or  punishable  as  simple  larceny,  may, 
if  the  age  of  such  person  shall  not  exceed  sixteen  years,  convict  him 
in  open  court  of  such  offence,  and  pass  a  sentence  of  imprisonment  for 
any  term  not  exceeding  three  months,  with  or  without  hard  labour,  or 
impose  a  fine  not  exceeding  three  poundsu  If  a  male  not  more  than 
fourteen  years  of  age,  he  may  be  once  privately  whipped,  either 
instead  of  or  in  addition  to  such  imprisonment  On  the  other  hand, 
if  the  justices  consider  the  chai^ge  not  to  be  proved,  or  if  proved,  that 
it  is  not  expedient  to  inflict  any  punishment,  they  may  dismiss  the 
accused  with  or  without  requiring  him  to  find  sureties  for  his  future 
good  behaviour. 

The  accused  person  may  object  to  the  case  being  summarily  dis- 
posed of.  In  order  to  ascertain  his  wish  on  this  point,  one  of  the 
justices,  before  asking  him  whether  he  has  any  cause  to  show  why  he 
should  not  be  convicted,  must  inquire,  in  words  prescribed  by  the 
statutes,  whether  he  wishes  to  be  tried  by  a  jury ;  and  if  the  accused 
or  his  parent  then  objects  to  a  summary  tnal  by  the  justices,  they 
must  proceed  with  the  charge  against  him  as  if  Uieir  summazy  juris- 
diction did  not  exist  If  the  charge  be  dismissed,  the  dismiBsal  is, 
equally  with  a  conviction,  a  bar  to  any  further  or  other  proceedings. 
By  the  statute  18  &  10  Vict  c  126,  more  extensive  powers  of  sum- 
marily convicting  offenders  were  conferred  on  justices.  Where  atiy 
person  is  charged  before  justices  of  the  peace  at  petty  sessions  (or  any 
magistrate  of  the  metropolitan  police  district,  or  any  stipendiary  magis- 
trate generally)  with  having  committed  simple  laroeny,  and  the  value 
of  the  property  does  not  exceed  five  shillings,  or  with  having  attempted 
to  commit  larceny  from  the  person,  or  simple  larceny,  the  justices  may, 
with  the  assent  of  the  accused,  hear  and  determine  the  charge  in  a 
summary  way.  In  order  to  do  so,  the  justices,  at  the  close  of  the 
examinations  of  all  the  witnesses  for  the  prosecution,  must  state  to  the 
person  accused  the  substance  of  the  diarge  against  him,  and  then 
inquire  of  him,  in  the  language  prescribed  by  the  statute,  whether 
he  consents  that  the  charge  shall  be  so  tried,  or  sent  for  trial  by  a  jury. 
In  case  of  dissent,  there  is  an  end  of  all  summary  proceedings ;  but  if 
the  accused  assents  to  the  chaige  being  disposed  of  somxnarily,  the 


justices  reduce  it  into  writing;  and  having  read  it  to  the  accused, 
require  him  to  plead  thereto.  If  he  says  he  is  guilty,  he  may  bo 
sentenced  to  three  calendar  months'  imprisonment,  with  hard  labour. 
If  he  says  he  is  not  guilty,  the  justices  are  to  hear  his  defence,  and 
then  dispose  of  the  case  summarily.  On  the  other  hand,  if  the  justices 
think  the  charge  not  proved,  they  may  dismiss  it,  which  has  the  effect 
of  an  acquittal ;  and  even  if  the  justices  think  the  case  is  legally  made 
out,  but  that  there  are  circumstances  rendering  it  inexpedient  to 
inflict  any  punishment,  they  may  dismiss  tiie  person  dhai^ged  without 
proceeding  to  a  conviction. 

The  summary  powers  conferred  by  this  statute  are  not,  however, 
limited  to  tiying  offenders  in  the  cases  above  mentioned;  the  justices 
have  powers  to  punish  in  some  other  cases  where  the  accused  admits 
his  guilt  In  cases  of  simple  larceny,  of  stealing  from  the  person,  or 
of  larceny  as  a  clerk  or  servant^  irrespective  altogether  of  the  value  of 
the  stolen  property,  where  the  evidence  for  the  prosecution  is,  in  the 
opinion  of  the  justices,  sufficient  to  put  the  person  charged  on  his 
trial,  but  the  case  nevertheless  appears  to  them  to  be  one  which  may 
properly  be  disposed  of  in  a  summary  way<  they  are  to  reduce  the 
chaige  into  writing,  and  having  read  it  to  the  accused  person,  to  ask 
him  whether  he  is  giiilty  or  not  guUty.    If  he  says  he  is  guilty,  that 

Elea  is  entered,  and  the  justices  may  commit  him  to  jau  and  hard 
kbour,  for  any  term  not  exceeding  six  months ;  but  before  the  question 
is  put,  the  justices  must  explain  to  the  accused  that  he  is  not  obliged 
to  plead  or  answer  before  them  at  all,  and  that  if  he  do  not  so  plead  or 
answer  he  will  be  committed  for  trial  in  the  usual  course.  It  must  be 
added,  that  if  it  is  made  to  appear  that  the  accused  has  been  previously 
convicted  of  felony,  the  justices  have  no  jurisdiction  to  dispose  of  the 
case  sununarily. 

Before  a  prisoner  can  be  put  upon  his  trial  for  any  treason  or  felony, 
it  is  necessary  that  a  bill  of  indictment  should  be  found  against  him  by 
a  grand  jury  duly  returned  before  some  court  which  has  jurisdiction  to 
try  parties  for  crimes  by  means  of  a  petty  jury ;  or  in  tiie  case  of  mur- 
der or  manslaughter,  he  may  be  tried  upon  the  coroner's  inquisition. 
Where  the  offence  with  which  he  is  charged  is  a  misdemeanor,  he  may 
be  tried  either  upon  bill  of  indictment  found,  as  in  the  case  of  treason 
or  felony,  or  upon  a  criminal  information  filed  against  him  in  the  name 
of  the  queen.  For  a  presmunire,  he  is  to  be  first  indicted  as  in  other 
cases,  or  may  be  proceeded  against  in  the  peculiar  manner  pointed  out 
by  16  Rich.  IL,  e.  5,  commonly  called  the  Statute  of  Pnemunire.  This 
latter  mode  mav,  however,  be  regarded  as  obsolete. 

A  biU  of  indictment  is  an  accusation  at  the  suit  of  the  Crown,  and 
being  for  the  pubUo  benefit  and  security,  may  generally  be  preferred 
by  any  person ;  but  it  is  not  usual  for  parties  to  interfere  umess  they 
are  individually  aggrieved  by  the  offence,  or  fill  some  office  which 
renders  it  peculiarly  incumbent  on  them  to  bring  the  offender  to 
justice ;  and  a  recent  statute  (22  k  28  Vict  c.  17)  has  ti^en  away  the 
power  to  prefer  indictments  for  perjury,  conspiracy,  ftJse  pretences, 
and  some  other  misdemeanors,  without  the  previous  committal  of  the 
parties  by  a  justice,  or  the  leave  of  the  court  [l2n>xcTVBiiT.]  So 
soon  as  the  grand  jury  havh  presented  the  bill  of  indictment  in  court, 
indorsed  "  a  true  bill,"  the  indictment  is  complete.  If  the  grand  jury 
find  no  true  bill,  the  aocused,  where  in  custody,  is  to  be  at  once  set  at 
large,  without  the  payment  of  any  fees  on  account  of  such  disohaige 
(14  Geo.  III.  c.  20;  55  Qeo.  III.  c.  50 ;  8  &  0  Vict.  c.  114).  An  in- 
dictment may  also  be  framed  upon  the  presentment  by  a  grand  jury, 
of  their  own  knowledge  that  an  offence  has  been  committed ;  but  this 
mode  of  prosecution  is  seldom  adopted.  For  further  particulars  re- 
lating to  Grand  Juries,  see  Jubt. 

A  criminal  information  in  the  name  of  the  Queen  is  a  suggestion 
filed  on  record  by  the  attorney-general  or  by  the  queen's  coroner  or 
master  of  the  Crown  Office,  in  the  court  of  Queen's  Bench,  that  a 
misdemeanor  has  been  committed  by  an  alleged  offender.  The 
attorney-general,  or,  during  vacancv  in  that  office,  the  solicitor-general, 
may  at  his  discretion  file  a  criminal  information.  In  all  other  cases  it 
is  in  the  discretion  of  the  Court  of  Queen's  Bench  to  grant  or  refuse 
leave  to  file  such  informations,  and  such  leave  will  only  be  granted  on 
motion  made,  grounded  on  proper  affidavits,  and  in  respect  of  mis- 
demeanors of  such  magnitude  or  under  such  droumstances  as,  in  the 
opinion  of  the  court,  call  for  its  interference.  After  an  information  is 
filed,  all  the  subsequent  proceedings  are,  in  general,  the  same  as  after 
an  indictment  found  for  a  misdemeanor. 

Persons  committed  for  treason  or  felony  who  move  in  open  court 
the  first  week  of  the  term,  or  first  day  of  the  sessions  of  oyer  and 
terminer  or  jail  delivery,  to  be  brought  to  trial,  may,  if  not  indicted 
some  time  in  the  next  term  or  session  after  their  commitment,  be 
bailed  by  the  judges  of  the  Queen's  Bendi,  or  justices  of  oyer  and 
terminer  or  jau  delivery,  xinlees  it  appear  that  the  witnesses  for  the 
crown  could  not  be  product  the  same  term  or  sessions;  and  if  not 
indicted  and  tried  the  second  term  or  sessions  after  their  conunitment, 
or  if  acquitted  upon  their  trial,  shall  be  dischaned  from  imprisonment 
(81  Car.  II..  c.  2,  s.  7).    [Habbab  Cobpus  Act.] 

When  the  indictment  is  found,  in  cases  of  felony,  the  aocused  is 
bound  to  plead  and  try  inttanter,  and  if  in  custody,  is  to  be  brought  to 
the  bar  and  arraigned  (which  is  the  legal  term  for  calling  on  a  prisoner 
to  answer  to  a  charge  of  an  indictable  offence)  as  soon  as  convenient 
after  such  indictment  is  found ;  but  in  all  cases  of  treason,  except  when 
the  overt  act  is  the  assassination  of  the  queen,  the  endangering  of  her 
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life  or  person,  or  any  attempt  to  injure  her  person  (89  A  40  Qeo.  III. 
o.  98 ;  6  ft  6  VictL  c.  51),  and  except  the  forgeiy  of  the  great  and  other 
royal  seals  (7  &  8  Wm.  III.  o.  8,  s.  18),  the  accused  is  to  have  a  true 
copy  of  the  indictment  deliyered  to  him  ten  days  at  the  least  before  he 
is  arraigned,  and,  at  the  tame  time,  a  list  of  the  witnesses  to  be  pro- 
duced against  him,  and  if  indicted  in  any  other  court  than  the  Queen's 
Bench,  a  list  of  the  petit  jiuy ;  but  if  indicted  in  the  Queen's  Bench, 
the  list  of  the  petit  jury  may  be  deliyered  to  him  at  any  time  after 
his  arraignment,  so  aa  it  be  delivered  ten  days  before  the  day  of  trial 
(7  &  8  Wm.  III.  c.  8,  s.  1 ;  7  Anne,  c.  21,  s.  11 ;  6  Geo.  iV.  c.  50, 
8.  21).  If  the  accused  plead,  however,  without  claiming  or  having  had 
delivered  to  him  such  copy  or  lists,  he  will  be  considered  to  have 
waived  any  objection  on  account  of  such  non-delivery.  If  the  accused, 
whether  in  case  of  felony  or  misdemeanor,  be  not  in  custody  nor  on 
bail  when  the  indictment  is  found,  or,  being  on  bail,  make  de&ult,  his 
appearance  may  be  compelled  by  process  or  by  a  bench  warrant ;  and 
he  maybe  prosecuted  to  outlawry.  [Outlawbt.]  No  fee  is  to  be 
demanded  or  taken  from  persons  chai^;ed  with  or  indicted  for  felony 
or  misdemeanor,  or  as  an  accessoiy  to  felony,  for  their  appearance  to 
the  indictment  or  information,  or  for  allowing  them  to  plead,  or  for' 
recording  their  appearance  or  plea,  or  for  discharging  any  recognisance 
taken  from  such  persons,  or  any  sureties  for  them  (8  &  9  Vict.  c.  114, 
B.  1). 

In  cases  of  treason,  the  accused  is  entitled,  on  application  to  the 
court,  to  haye  two  counsel  assigned  him,  who  may  have  free  access  to 
him  at  all  seasonable  hours  (7  &  8  Wm.  III.  c.  3,  s.  1).  The  court 
may  also,  if  it  think  fit,  upon  the  accused's  making  affidavit  that  he  is 
not  worth  52.  beyond  his  wearing  apparel,  allow  him  to  defend  in 
formd  pctuperis;  in  which  case  neither  the  officers  of  the  court,  nor 
those  who  are  assigned  to  conduct  his  cause,  may  take  any  fees. 

The  prisoner,  upon  being  arraigned  or  charged  with  the  indictment, 
in  cases  of  felony  or  misdemeanor,  may  either  confess  the  charge  to  be 
true,  in  which  event  such  confession  is  to  be  recorded  and  judgment 
awarded  according  to  law,  or  may  plead  to  the  indictment  or  demur. 
By  pleading,  he  puts  in  issue  the  facta  of  the  charge ;  by  demurring,  he 
admits  the  facts,  but  contonds  that  they  amount  to  no  offence  indict- 
able by  law ;  as,  if  a  man  were  indicted  for  feloniously  stealing  game, 
without  alleging  that  it  was  tame  or  confined ;  in  whidi  case,  upon 
demurrer,  he  must  be  dischazged.  After  demurrer,  in  cases  of  felony 
.  or  misdemeanor,  decided  against  the  prisoner,  he  is  not  at  liberty  as  a 
matter  of  right  to  plead  over  "  Not  Guilty  "  (Reg.  v,  Faderman,  1  Den. 
c.  c.  569),  but  the  court  may  permit  him  to  do  so.  In  either  case,  if 
the  demurrer  be  decided  for  tne  prisoner,  ike  judgment  is  that  he  be 
dismissed  and  dischaiged. 

The  pleas  which  may  be  pleaded  by  a  prisoner  are  either  to  the 
jurisdiction  of  the  court,  and  these  must  be  pleaded  before  any  other 
plea,  or  in  abatement  (now  almost  unknown) ,  or  in  bar ;  and  pleas  in 
bar  are  either  special  pleas  or  the  general  issue.  Special  pleas  may 
allege  a  previous  acquittal,  conviction,  or  attainder  of  the  same  offence,  or 
a  pudon  [Pardon]  ;  and,  in  the  case  of  prosecutions  for  the  non-repair 
of  highways  or  bridges,  the  liability,  if  denied  by  the  defendant,  of  the 
party  who  is  liable  for  the  repair  of  the  same. 

The  general  issue,  or  "  Not  Guilty,"  which  is  the  plea  employed  in 
the  infinitely  greatest  number  of  cases,  puts  in  issue  the  whole  question 
of  the  accused's  gmlt  or  innocence  of  the  charge  in  all  its  bearings ; 
and  not  only  casts  on  the  prosecutor  the  burden  of  making  out  every 
part  of  his  charge,  but  entitles  the  accused  to  give  in  evidence  every 
possible  ground  of  justification  or  excuse  which  can  form  an  answer  to 
the  indictment. 

No  advantage  can  now  be  obtained  by  a  plea  in  abatement,  as  by 
the  7  Qeo.^  IV.  c.  64,  s.  19,  the  court  may,  upon  such  plea,  immediately 
cause  the  indictment  to  be  amended,  and  caH  upon  the  party  to  plead 
to  it  so  amended,  as  if  no  such  plea  had  been  pleaded.  In  cases  of 
felony,  if  a  special  plea  be  f oimd  for  the  crown,  the  prisoner  may  plead 
oyer  "  Not  Guilty ; "  but  in  cases  of  misdemeanor,  the  judgment  for 
the  crown  is  final.  In  either  case,  if  it  be  found  for  the  prisoner,  he  is 
to  be  dismissed. 

If,  instead  of  pleading,  the  prisoner  stand  mute  of  malice,  or  will 
not  answer  directly  to  the  indictment,  the  court  may  order  a  plea  of 
"  Not  Guilty  "  to  be  entered  on  his  behalf,  and  such  plea  will  have  the 
same  effect  as  if  it  had  been  actually  pleaded  by  him  (7  &  8  Geo.  IV. 
c.  28,  s.  2).  But  if  a  doubt  arise  whether  he  be  mute  of  malice  or 
dumb,  a  jury  is  to  be  impanneled  to  try  the  fact,  and,  if  the  latter  be 
found,  the  cotut  will  use  means  to  make  the  prisoner  understand  what 
is  required  of  him;  but  if  this  be  impossible,  will  direct  a  plea  of 
*'Not  Guilty"  to  be  entered,  and  the  trial  to  proceed.  Should  he 
upon  arraignment  be  found  to  be  insane  by  a  jiiiy  impanneled  for  the 
purpose  under  the  provisions  of  the  39  &  40  Geo.  III.  c.  94,  so  that  he 
cannot  be  tried,  the  court  may  order  such  finding  to  be  recorded  and 
the  prisoner  to  be  kept  in  strict  custody  until  her  Majesty's  pleasure 
be  known. 

When,  however,  the  plea  of  «*Not  Guilty"  has  been  pleaded,  the 
trial  is  to  be  had  before  some  coiut  haying  jurisdiction,  by  twelve 
jurors,  generally  of  the  cotmty  where  the  fact  is  alleged  in  the  indict- 
ment to  have  been  committed,  called  a  petit  jury,  by  way  of  distinction 
from  the  grand  jury.  The  ordinary  courts  having  jurisdiction  to  try 
^dictable  offences  are  the  Queen's  Bench,  the  Central  Criminal  Court, 
Gourtfl  of  Oyer  and  Terminer,  Gaol  Delivery,  and  Quarter-Sessions  j 


Borough  Courts  and  the  Superior  Criminal  Courts  of  the  Counties 
Palatine ;  but  Courts  of  Quarter-Sessions  and  Borough  Courts  haye  no 
jurisdiction  with  respect  to  treason  or  any  felony  pumahable  with  death 
or  transportation  for  life,  or  seyeral  other  offences  (5  ft  6  Vict  c.  38, 
B.  1).  The  trial  is  generally  to  be  had  in  the  county  or  district  in 
which  the  offence  was  committed. 

Upon  the  trial  being  called  on,  the  jurors  are  to  be  sworn  aa  they 
appear,  to  the  number  of  twelve,  unless  they  be  challenged.  As  to 
challenges,  whether  on  the  part  of  the  crown  or  the  prisoner,  and  as  to 
petit  juries  generally,  see  Jury.  It  may  here  be  observed,  however, 
that  the  right  of  peremptory  challenge,  that  is,  of  challenging  at  mere 
pleasure,  without  showing  any  cause,  which  exists  in  cases  of  treason 
and  felony,  is  one  of  the  peculiarities  before  alluded  to,  ^diich  dis- 
tinguish those  classes  of  crime  from  misdemeanors ;  and  that  the  power 
to  challenge  peremptorily  to  the  number  of  thirty-five  jurors  in  cases 
of  treason,  and  to  the  number  of  twenty  only  in  cases  of  felony,  is  a 
distinguishing  feature  between  treasons  and  felonies.  When  twelve 
jurors  are  procured  free  from  exception,  and  have  been  sworn,  or,  if 
Quakers,  Moravians,  or  Separatiste,  or  persons  who  have  been  Quakers 
or  Moravians,  have  made  Uieir  solemn  affirmation,  in  case  of  treason  or 
felony,  well  and  truly  to  try  and  true  deliverance  make  between  the 
queen  and  the  prisoner  whom  they  have  in  charge,  and,  in  cases  of 
misdemeanor,  weU  and  truly  to  try  the  issues  joined  between  the  queen 
and  the  defendant,  the  case,  where  coimsel  is  retained  for  the  proeecution, 
is  to  be  opened  by  him,  or,  if  two  or  more  counsel  are  retahied,  by  the 
leading  one,  aoco^ng  to  his  instructions,  unless  the  case  is  so  plain  as 
not  to  require  any  statement.  The  counsel  for  the  prosecution  ought, 
howeyer,  to  confine  himself,  so  far  as  possible,  to  a  simple  statement 
of  the  facte  which  he  expecte  to  proye,  and  to  abstain  from  any  af^>eal 
to  the  passions  of  the  jury,  more  particularly  in  cases  where  the  prisoner 
has  no  counsel.  After  the  opening,  or,  where  no  counsel  is  engaged 
for  the  prosecution,  immediately  after  the  swearing  of  the  jury,  the 
examination  of  the  witnesses  on  behalf  of  the  Crown  commences^ 
Before  being  examined  an  oath  or  affirmation  is  administered  to  each 
witness  "that  he  will  true  answer  make  to  such  questions  as  the 
court  shall  demand  of  him,  and  will  tell  the  truth,  the  whole  truth, 
and  nothing  but  the  truth."  Where  there  is  counsel,  he  examines  the 
witnesses ;  where  there  is  none,  that  duty  devolves  on  the  court.  In 
criminal  cases  a  single  witness,  swearing  to  the  actual  offence,  or  to 
such  facte  as  necessarily  lead  to  the  inference  that  it  has  been  com> 
mitted,  if  believed  by  the  jury.  Is  generally  sufficient  to  substantiate 
the  charge.  In  treason,  perjury,  and  the  offences  of  tumultuously 
petitioning,  affiiming  that  parliament  has  a  legislative  authority  v^thout 
the  crown,  or  that  any  person  is  entitled  to  the  crown  contrary  to  the 
Act  of  Settlement,  and  blasphemy  under  the  provisions  of  9  A;  10 
Wm.  III.  c.  82,  however,  thero  must  be  two  witnesses.  In  all  cases, 
also,  the  prisoner's  confession,  if  made  in  consequence  of  a  charge 
against  him,  and  in  a  direct  and  positive  manner,  voluntarily  and 
without  promise  or  threat  operating  on  his  mind  at  the  time  of  TnalrfTig 
it,  is  sufficient,  even  if  thero  be  no  other  proof  that  the  crime  with 
which  he  is  charged  has  been  committed,  for  the  jury  to  convict 
upon,  if  they  believe  it  to  be  true.  And  the  single  unsupported  testi- 
mony of  an  accomplice  is  sufficient  (except  where  two  witnesses  are 
required),  if  the  jury  believe  his  story;  but  it  is  usual  in  such  cases 
for  the  court  to  direct  the  acquittal  of  the  prisoner.  If,  however,  the 
accomplice  be  corroborated  by  imsuspidous  evidence  as  to  such  parts 
of  his  testimony  as  show  that  his  story  has  not  been  fabricated,  the 
court  will  not  interfere. 

There  are  four  kinds  of  proof  by  which  criminal  ohaiges  may  be 
sustained :  1,  potUive,  as  by  tne  direct  testimony  of  a  witness  who  saw 
the  fact;  2,  eircufnttanUal,  when  a  number  of  facto  are  presented 
which  are  inconsistent  vnih  any  other  hypothesis  than  that  of  the 
prisoner's  guilt ;  8,  prettanpUve,  as  when  the  possession  of  a  stolen 
article  caste  on  the  prisoner  the  burden  of  showiug  how  he  obtained  it; 
4,  confessional,  where  the  prisoner  makes  a  voluntary  admission  of  his 
guilt,  as  already  mentioned.  The  general  rules  of  evidence  in  criminal 
proceedings  are  the  same  as  those  which  are  applicable  in  civil  cases. 
[EyiDBKOE.]  A  husband  or  wife  of  an  accused  person,  however,  can- 
not be  a  witness  for  or  against  each  other  (unless  upon  a  charge  of 
criminal  violence  done  by  either  to  the  person  of  the  other)  contrary 
to  the  rtde  in  civil  cases,  which  now  admito  the  testimony  of  husband 
and  wife  for  or  against  each  other.  The  prosecutor,  also,  notwithstend- 
ing  his  coimection  with  the  proceedings  against  the  prisoner,  is  a  com- 
petent witness  in  support  of  the  charge;  for  such  proceedings  are 
carried  on  in  the  name  of  the  crown,  and  the  prosecutor  has,  according 
to  legal  construction,  no  direct  interest  in  the  result.  His  wife,  there- 
fore, may  be  a  witness  either  for  the  prosecution  or  for  the  prisoner. 

In  the  event  of  the  death  or  illness  of  a  witness,  his  deposition  may 
be  read.  In  criminal  cases,  too,  instrumento  are  admitted  in  evidence, 
although  not  duly  stemped.    (17  &  18  Vict  a  83,  s.  27.) 

After  the  examination  of  each  witness,  he  may  be  cross-examined  on 
behalf  of  the  prisoner.  When  the  cross-examination  is  finished,  the 
counsel  by  whom  the  witness  was  called  is  entitled  to  reexamine  him 
for  the  purpose  of  explaining  any  matters  touched  upon  or  referred  to 
in  the  cross-examination,  into  which  confusion  may  have  been  intro- 
duced by  the  questions  on  the  prisoner's  behalf.  The  court  noay  also 
put  any  questipn  it  thinks  proper  to  the  witnesses,  and  for  this 
purpose  may  recall  a  witness  at  any  stage  of  the  inquiry. 
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"When  the  ease  for  the  proseoution  is  dosed,  the  prisoner  or  his 
counsel  (who  has,  sinoe  the  psAaing  of  the  6  and  7  Wm.  iV.  c.  114,  tho 
same  right  to  address  the  jury  on  the  merits  of  the  case  in  felony  an 
he  previously  had  in  treason  and  misdemeanor)  is  entitled  to  address 
the  jury  I  and  in  so  doing  to  comment  on  the  entire  case  for  the  prose- 
cution ;  and  if  he  intends  to  adduce  evidence,  may  open  that  evidence 
with  any  particulars  he  may  think  proper.  After  the  prisoner  or  his 
counsel  has  finished  his  address,  the  witnesses  for  the  defence  are  to  be 
sworn,  and  their  evidence  gone  into.  The  accused  is  always  allowed  tu 
call  witnesses  to  speak  to  his  general  character,  as  being  inconsistent 
with  the  imputed  offence,  and  it  is  for  the  jury  to  estimate  the  value 
of  such  evidence. 

When  the  prisoner's  evidence  is  closed,  witnesses  may  be  called  on 
behalf  of  the  prosecution  to  give  specific  contradictions  to  the 
denials  by  the  prisoner's  witnesses  on  cross-examination,  and  generally 
to  give  any  evidence  in  reply  which  is  strictly  applicable  to  the  defence 
and  which  could  form  no  part  of  the  original  case.  Where  such  evi- 
dence is  given,  the  prisoner  or  his  counsel  has  a  right  to  address  the 
jury  on  it  before  the  general  reply  for  the  prosecution. 

When  the  defence  is  ended,  the  counsel  for  the  prosecution,  in  all 

cases  where  witnesses  have  been  called  on  behalf  of  the  accused,  is 

entitled  to  reply  on  the  entire  case  and  on  all  the  observations  made 

by  the  other  side  during  its  progress;   but  in  practice,  whore  the 

evidence  given  on  behalf  of  the  accused  is  confined  to  character,  it  is 

not  usual  to  reply.    After  the  case  on  both  sides  is  closed,  the  court 

sums  up  the  evidence,  and  in  so  doing  directs  the  attention  of  the  jury 

to  the  precise  issue  they  have  to  try,  and  applies  the  evidence  to  that 

issue.    Upon  the  trial  of  a  person  for  a  non-capital  felony  committed 

after  a  previous  conviction  for  felony,  the  jury  is  not  to  be  charged  to 

inquire  concerning  such  previous  conviction,  until  they  have  inquired 

concerning  such  subsequent  felony  and  have  found  such  person  guilty 

of   the  same ;   and  where  such  previous  conviction  is  stated  in  the 

indictment,  the  reading  of  such  conviction  to  the  jury  is  to  be  deferred 

unfcil  after  such  finding.    Where,  however,  such  person  gives  evidence 

of  good  character,  the  prosecutor  may  in  answer  thereto  give  evidence 

of    such  previous  conviction,  before  such  finding,  and  the  jury  may 

inquire  concerning  such  previous  conviction  at  the  same  time  that 

they  inquire  concerning  the  subsequent  felony.    (6  &  7  Wm.  IV. 

c.  Ill ;  14  &  15  Vict.  c.  19.)    The  summing  up  being  concluded,  the 

jury  proceed  to  consider  their  verdict.    If,  on  consultation  in  the  jury- 

box,  they  are  not  able  to  agree  within  a  convenient  time,  they  retire, 

and  a  bailiff  is  sworn  to  keep  them  together  without  meat,  drmk,  fire, 

or  candle  till  they  are  agreed*    This  rule,  however,  has  been  relaxed  in 

modem  times.    In  cases  of  misdemeanor,  where  the  trial  lasts  more 

than  one  day,  the  court  will  generally  allow  the  jurors  to  return  to 

their  homes,  the  jury  engaging  to  allow  no  one  to  speak  to  them  on 

the  subject  of  the  triaL    But  in  cases  of  treason  or  felony,  the  course 

has  been  to  permit  them  to  retire  in  a  body  to  some  tavern,  where 

accommodation  is  provided  for  them  by  the  sheriff  and  his  officers, 

who  are  sworn  to  keep  them  together,  and  neither  to  speak  to  them 

themselves  nor  to  suffer  any  other  person  to  speak  to  them  touching 

any  matter  relating  to  the  trial. 

When  the  jury  have  agreed  upon  their  verdict,  they  signify  that 
they  are  ready  to  deliver  it ;  and  on  returning  into  court  for  that 
purpose,  their  names  must  be  called  over,  and  all  twelve  must  be 
within  hearing  when  it  is  given.  The  foreman  of  the  jury  is  the 
person  who  is  to  deliver  the  verdict;  and  in  cases  of  treason  or  felony, 
it  can  only  be  received  in  open  court  and  in  the  presence  of  the 
prisoner :  in  cases  of  misdemeanor  it  may  be  otherwise.  The  verdict 
may  be  either  "  Guilty  "  or  "  Not  Guilty,"  or  may  be  a  special  one ; 
and  may  be  ''  Guilty  "  upon  one  count  of  an  indictment,  and  "  Not 
Guilty  "  upon  others ;  or  may  be  "  Guilty  "  as  to  part  of  a  count,  and 
"  Not  Guilty  "  as  to  the  remainder,  where  an  offence  ia  charged  which 
includes  a  lesser  crime  of  the  same  degree,  and  the  latter  only  is  proved ; 
as  where  murder  is  charged,  and  the  proof  is  of  manslaughter ;  and 
persons  indicted  for  the  actual  commission  of  felonies  or  misdemeanors 
may  be  convicted  of  the  attempt  (14  &  15  Vict.  c.  100,  s.  9.)  A  special 
verdict  is  the  finding  of  all  the  facts  specially,  where  the  jury  doubt 
whether  they  constitute  the  offence  in  the  indictment,  and  leaves  the 
court  to  give  judgment  according  to  the  legal  effect  of  the  facts  so 
found. 

Where  upon  the  trial  evidence  is  given  of  insanity  at  the  time  of 
committing  the  offence  charged,  and  Uie  jury  acquit,  they  are  required 
to  fiud  specially  whether  the  accused  was  insane  at  the  time  of  the 
commission  of  the  offence,  and  whether  he  was  acquitted  on  that 
account ;  and  if  they  find  in  the  affirmative,  the  court  is  to  order  him 
to  be  detained  till  the  queen's  pleasure  be  known ;  and  she  may  give 
such  order  for  his  safe  custody  during  her  pleasure  as  she  may  think 
lit.  (39  &  40  Geo.  IIL  c.  94,  s.  1 ;  3  &  4  Vict  8.  54,  s.  8.)  On  a 
verdict  of  acquittal,  or  where  he  is  dischai^ged  by  proclamation  for 
want  of  prosecution,  the  prisoner  is  to  be  immediately  set  at  laige  in 
open  court,  without  the  payment  of  any  fines  in  respect  of  such 
discharge.  (14  Geo.  III.  c.  20;  55  Gea  III.  c.  50;  8  and  9  Vict, 
c.  114.) 

When  a  verdict  of  guilty  has  been  returned  against  a  prisoner,  the 
court,  except  in  the  case  of  prosecutions  pending  in  the  Queen's  Bench, 
may  proceed  at  once  to  pass  sentence  upon  him,  unless  he  allege  some 
matter  or  thing  sufficient  in  law  to  arrest  or  bar  judgment.    In  proae- 


cutions  pending  in  the  Queen's  Bench,  however,  the  prisoner  is  allowed 
four  days  for  moving  in  arrest  of  judgment;  or,  in  oases  of  mis- 
demeanor, for  a  new  trial  or  writ  of  venire  facias  de  novo.  Also  where 
the  trial  at  any  sittings  or  assizes  is  upon  a  record  of  the  Queen's 
Bench,  the  judge  before  Vhom  the  verdict  is  taken  may,  under  11  Geo. 
IV.  ft  1  Wm.  IV.  a  70,  a.  9  (except  where  the  prosecution  is  by 
information  filed  by  leave  of  the  Queen's  Bench,  or  such  cases  of 
information  filed  by  the  attorney-general  wherein  he  prays  that  judg- 
ment may  be  postponed),  pass  sentence  at  once ;  but  such  sentence  is 
not  to  have  the  foroe  and  effect  of  a  judgment  of  that  ooiut,  until  after 
the  expiration  of  six  days  after  the  oonmiencement  of  the  «niy^iit^g 
term,  during  which  period  the  prisoner  may  move  for  a  new  trial,  or 
to  have  the  judgment  amended.  Except  in  the  last-mentioned  case  of 
a  trial  at  the  sittings  or  assizes  upon  a  record  of  the  Queen's  Bench,  or 
where  the  offence  of  which  the  prisoner  is  convicted  is  a  misdemeanor 
punishable  by  a  simple  fine,  or  where  the  Queen's  Bench,  after  con- 
viction for  misdemeanor,  thinks  proper  to  dispense  with  his  attendance, 
sentence  cannot  be  pronounced  against  a  prisoner  unless  he  be  present 
in  court  at  the  time. 

Judgment  roay  be  arrested  where  the  offender  has  reoeiVed  a  pardon 
since  his  arraignment  or  after  conviction  becomes'  insane,  or,  naving 
been  out  of  custody  since  his  conviction,  denies  that  he  is  the  person 
convicted  (in  which  last  case  a  jury  is  to  be  impanneled  to  try  the 
fact),  or  for  some  defect  apparent  in  any  part  of  the  record,  as  regards 
either  the  jurisdiction  of  the  court,  the  statement  of  the  offence  or 
any  of  the  proceedings  thereon,  but  not  for  any  of  the  mere 
technical  defects  specified  in  7  Geo.  IV.  a  64,  ss.  20  and  21.  If 
the  judgment  be  arrested,  all  the  proceedings  against  him  are  to  be 
set  aside,  and  judgment  of  acquittal  is  to  be  pronounced  in  his 
favour;  but  he  may  be  prosecuted  again  for  the  offence  of  which  he 
is  so  acquitted. 

A  new  trial  may  be  had  on  the  application  of  the  defendant  in  all 
cases  of  misdemeanor  pending  in  the  Queen's  Bench,  where  it  appean 
to  the  court  that  the  awarding  one  is  essential  to  justice ;  as,  for 
instance,  where  the  verdict  is  oontraty  to  evidence  or  the  directions  of 
the  judge,  or  evidence  has  been  improperly  received  or  rejected  at  the 
trial.  The  court  of  Queen's  Bench  will  also  in  its  discretion,  where  a 
party  is  acquitted  of  a  misdemeanor  on  a  prosecution  pending  in  that 
court,  allow  a  new  trial,  on  the  application  of  the  prosecutor,  if  suoh 
acquittal  has  been  obtained  by  any  fraudulent  means  or  practice,  as 
where  the  parfy  acquitted  has  kept  back  any  of  the  prosecutor^s 
witnesses,  or  neglected  to  give  due  notice  of  trial. 

A  writ  of  vemre  fadat  de  novo,  the  effect  of  which  is  the  same  as 
granting  a  new  trial,  may  be  awarded  where,  by  reason  of  misconduct 
on  the  part  of  the  jury,  or  of  some  uncertainty  or  ambiguity  or  other 
imperfection  in  their  verdict,  or  of  any  other  irregularity  or  defect 
in  the  proceedings  or  trial,  appearing  on  the  record,  the  proper  effeet 
of  the  &st  ventre  has  been  frustrated,  or  the  verdict  has  become  void 
inlaw. 

Neither  new  trials  nor  writs  of  venire  faeiat  de  novo  are  grantable  in 
cases  of  treason  or  felony. 

Where  a  new  trial  or  writ  of  venire  faeioM  de  novo  is  awarded,  the 
parties  stand  in  the  state  in  which  they  were  immediately  before  the 
first  trial :  the  whole  case  is  to  be  re-heard,  and  the  first  venlict  cannot 
be  used  upon  the  new  trial,  or  as  evidence  of  any  matter  found  by  such 
verdict,  or  in  argument. 

After  sentence  pronounced  against  an  offender,  the  judgment  of  the 
court  may  be  falsified  or  reversed,  either  by  plea  without  writ  of  error 
or  by  writ  of  error :  by  the  former,  for  some  matter  not  apparent  upon 
the  face  of  the  record,  as  want  of  authority  in  the  court  by  whom 
the  judgment  was  proDounced ;  by  the  latter,  for  the  same  matters  as 
are  sufficient  to  arrest  a  judgment,  and  also  for  any  material  defect  in 
the  judgment  itself.  Where  the  judgment  has  been  pronounced  by  a 
court  of  oyer  and  terminer,  jail  deUvery,  or  quarter-sessions  of  the 
peace  or  of  a  county  palatine,  the  writ  of  error  is  to  be  brought  in  the 
court  of  Queen's  Bench,  and  for  that  purpose  the  indictment  and  other 
proceedings  thereon  must  be  removed  into  that  court  by  writ  of  cera- 
orari  [CiRTiORARi] :  where  it  has  been  pronounced  in  the  Queen's 
Bench,  it  is  to  be  brought  in  the  Exchequer  Chamber,  before  the 
justices  of  the  Conunon  Pless  and  barons  of  the  Exchequer,  from 
whose  judgment  a  writ  of  error  lies  to  the  House  of  Lords.  In  cases 
of  treason  and  felony  it  is  in  the  discretion  of  the  crown  to  grant  or 
refuse  a  writ  of  error :  in  all  other  cases  the  fiat  of  the  attomev-general 
must  be  first  obtained,  and  this  he  ought  to  grant  upon  probable  cause 
of  error  shown.  When  issued,  the  writ  of  error  stays  the  execution  of 
the  judgment,  where  it  has  not  been  carried  into  effect  during  the  time 
that  such  writ  is  pending,  except  that  in  cases  of  treason  or  felony  the 
offender  is  not  entitled  to  be  liberated  on  bail.  In  cases  of  misde- 
meanor, however,  where  he  is  imprisoned  under  execution,  or  any  fine 
has  been  levied,  either  in  whole  or  in  part  in  pursuance  of  the  judg- 
ment, he  is  entitled  to  be  discharged  from  imprisonment  and  to  receive 
back  any  money  levied  on  account  of  suoh  fine,  until  the  final  deter* 
mination  of  the  Writ  of  Error.  (8  &  9  Vict.,  a  68,  s.  1.)  If  the  judg- 
ment be  falsified  or  reversed,  such  judgment  and  Uie  execution  there- 
upon, and  all  former  proceedings,  become  thereby  absolutely  null  and 
void;  and  the  person  the  judgment  against  whom  ifl  so  falsified  or 
revened,  if  living,  and,  if  dead,  his  heir  or  executor,  is  restored  to  all 
things  which  such  person  may  have  lost  by  such  judgment  md  other 
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proceediDgB,  and  BtmdB  in  every  respect  m  if  such  person  had  never 
Deen  chained  with  the  offence  in  re^)ect  of  which  such  judgment  was 
pronoonced  against  him.  If,  however,  the  execution  only  be  erroneous, 
that  only  will  be  reversed ;  and  if  the  judgment  be  reversed  for  some 
technical  error  merely,  in  the  indictment  or  subsequent  process,  the 
party  may  be  prosecuted  again.  If  the  judgment  be  confirmed, 
the  prisoner  is  to  be  remanded  to  undergo  &e  remainder  of  his 
sentence. 

Where  there  is  nothing  to  arrest  or  bar  a  judgment,  the  execution  of 
it  maybe  prevented  by  a  pardon  received  after 'sentence  pronounced; 
but,  without  express  words  of  restitution,  no  property  which  the 
offender  forfeited  on  his  conviction  or  attainder,  is  thereby  revested  in 
him ;  nor,  unless  where  the  pardon  is  by  act  of  parliament,  is  the  cor- 
ruption of  his  blood  removed,  except  as  regards  those  of  his  blood  bom 
after  the  granting  of  such  pardon,  nor  are  any  of  the  consequences  of 
such  previous  corruption  prevented. 

In  capital  oases  the  execution  of  a  judgment  may  also  be  suspended 
by  a  reprieve,  either  at  the  discretion  of  Uie  Crown,  or,  where  substan- 
tial justice  requires  it,  of  the  court.  There  are  two  instances,  how- 
ever, in  which  the  court  is  bound  to  grant  a  reprieve,  viz. :  1,  where 
the  offender,  if  a  female,  is  pregnant ;  2,  where  the  offender  becomes 
insane  after  judgment.  If  the  offender  allege  that  she  is  pregnant  or 
the  court  have  reason  to  suppose  that  she  is  so,  a  jury  of  twelve 
matrons  is  to  be  impanneled  with  all  possible  despatch  to  try  whether 
or  not  she  be  quick  vrith  child.  In  case  thev  find  in  the  affirmative, 
the  court  respites  the  offender  from  time  to  tmie  until  she  be  delivered 
of  a  child  or  it  is  no  longer  possible  in  the  course  of  nature  that  she 
should  be  so.  After  her  delivery  or  where  such  delivery  is  no  longer 
possible  as  before  mentioned,  or  if  the  jury  find  that  she  is  not  quick 
with  child,  the  court  at  the  expiration  of  the  period  for  which  it  has 
respited  her,  proceeds  to  award  execution  acainst  her. 

Where  insanity  is  alleged,  the  court  will  reprieve  the  prisoner,  if 
found  to  be  insane  by  means  of  an  ex  officio  inquiry,  or  if  lus  insanity 
otherwise  sufficiently  appear. 

Although  there  is  no  right  of  appeal  in  criminal  cases,  a  court  has 
been  recently  formed  for  the  consideration  of  crown  cases  reserved. 
A  practice  had  long  existed  for  the  judges  on  circuit  to  receive  any 
objections  taken  on  behalf  of  the  accused,  which  appeared  to  them 
worthy  of  mature  consideration,  for  the  opinion  of  all  the  judges; 
and  if  they,  or  a  majority  of  them,  came  to  the  conclusion  that  the 
objection  was  well  founded,  the  d^endant  was  recommended  to  the 
crown  for  a  pardon.  Although  the  decision  of  the  judges  in  such 
cases  was  known,  the  reasoning  by  which  they  arrived  at  the  con- 
clusion did  not  transpire :  while  the  power  of  reserving  questions 
of  law  was  not  possessed  by  the  courts  often  most  in  need  of  the 
assistance  of  the  judges  on  such  points,  namely,  the  courts  of  quarter 
sessions.  Now,  however,  by  the  statute  11  ft  12  Vict.  c.  78,  reciting 
that  "it  is  expedient  to  provide  a  better  mode  of  deciding  any 
difficult  question  of  law  arising  in  criminal  trials,"  it  is  enacted  that 
■when  any  person  has  been  convicted  of  any  treason,  felony,  or  mis- 
demeanor before  any  court  of  oyer  and  terminer,  or  gaol  ddiivery,  or 
court  of  quarter  sessions,  the  judse,  or  commissioners,  or  justices  of 
'the  peace  before  whom  the  case  has  been  tried,  may  in  his  or  their 
I  discretion,  reserve  any  question  of  law  which  has  arisen  on  the  trial 
jfor  the  consideration  of  the  justices  of  either  bench  and  barons  of  the 
, exchequer ;  and  may  respite  execution,  or  postpone  the  giving  of  judg- 
ment until  such  question  has  been  decided,  and  in  the  meantime  either 
commit  the  person  convicted  to  prison  or  admit  him  to  bail. 

For  the  purpose  of  considering  such  questions  (which  are  transmitted 
to  them  in  the  form  of  a  special  case)  the  judges  meet,  five  at  the  least 
being  required,  including  one  chief  justice  or  the  chief  baron,  to  con- 
stitute a  court  for  the  consideration  of  crown  cases  reserved,  as  it  is 
termed,  on  one  or  more  days  in  each  term ;  and  then  in  open  court 
deliver  their  judgment  either  upon  or  without  argument,  reversing, 
'affirming,  or  amending  the  judgment  already  given,  or  where  the  con- 
jviction  in  affirmed  and  no  judgment  has  been  already  given,  ordering 
when  and  where  it  shall  be  gi¥en. 

The  court  which  determines  these  reserved  questions  of  criminal 
law,  is  not  a  court  of  criminal  jurisdiction  or  appeal  in  the  legal  or 
ordinary  sense  of  the  term.  It  merely  assists  and  guides  with  its 
opinion  the  determination  of  the  court  or  judge  below,  in  whose  dis- 
cretion is  exclusively  vested  the  reservation  of  the  case,  and  to  whom, 
or  to  his  successor,  the  judgment  (if  the  conviction  be  affirmed)  is 
wholly  left. 

Should  the  execution  of  a  judgment  be  neither  prevented  nor 
suspended,  or,  having  been  suspended,  should  have  ceased  to  be  so, 
such  judgment  is  to  be  executed  according  to  law  by  the  sheriff  or 
other  authorised  person  or  his  deputy.  In  capital  cases,  if  the  offender, 
after  hanging,  be  taken  down  before  he  be  dead,  he  is  to  be  hanged 
again  until  he  be  dead. 

As  regards  the  manner  in  which  the  various  judgments  which  may 
be  pronounced  against  offenders  are  to  be  executed,  the  subject  ii  too 
extensive  to  be  further  treated  of  in  an  article  like  the  present. 

As  to  the  restitution  of  stolen  property,  see  RxsTiTUTioir.  With 
respect  to  the  expenses  of  prosecutions  for  indictable  offences,  the 
general  provisions  on  the  subject  are  contained  in  7  Geo.  IV.  c.  64. 
According  to  these  the  court  before  which  any  person  is  prosecuted  for 
felony  or  the  following  misdemeanors,  namely,  assaults  with  intent  to 


commit  felony;  attempts  to  commit  felony;  riots;  receiving  stolen 
property ;  assaults  upon  peaceofficers  in  the  execution  of  their  duty, 
or  upon  persons  acting  in  their  aid;  neglect  or  breach  o£  duty  by 
peace-officers ;  assaults  in  pursuance  of  conspiracies  to  raise  the  rate 
of  wages ;  obtaining  property  by  false  pretenoes ;  indecent  exposure  of 
the  person ;  perjury  and  subornation  of  perjury,  noay,  at  the  requ&iS 
of  the  prosecutor  or  any  other  person  appearing  on  recognisance  or 
subpoena  to  prosecute  or  give  evidence,  order  payment  of  the  costs  aoi 
expenses  incurred  by  the  prosecutor  in  preferring  the  indictment,  and 
also  the  reasonable  expenses  of  the  prosecutor  and  witnesses  for  the 
prosecution  in  attending  before  the  grand  jury  and  otherwise  cartyiu^ 
on  the  prosecution ;  and  also,  whether  a  bill  of  indictment  be  preferred 
or  not,  may  order  the  reasonable  expenses  incurred  by  any  person  by 
reason  of  attending  on  any  such  recognisance  or  subpoena  (snch 
attendance,  where  no  indictment  is  preferred,  appearing  to  be  in  bond 
fidt  obedience  to  the  recognisance  or  subpoena),  and,  except  in  cases  of 
misdemeanor,  by  reason  of  attending  before  the  examining  magistrate, 
and  also,  except  in  respect  of  attendance  before  such  magistiate  in 
cases  of  misdemeanor,  compensation  for  trouble  and  loss  of  time. 

It  is  difficult  to  discover  upon  what  principle  the  selection  of  the 
cases  of  misdemeanor  in  respect  of  which  the  court  is  empowered  to 
award  costs  under  the  above  statute  was  made.  Subsequent  statutes 
have  however  extended  the  power  to  indictments  for  concealment  of 
birth,  fraudulently  procuring  the  defilement  of  women  or  girls  under  ' 
twenty-one,  assaults  upon  workhouse  officers,  or  relieving  offioeri, 
neglecting  to  provide  for,  or  assaulting  apprentices  or  servants; 
offences  under  the  statute  14  ft  15  Vict.  c.  19,  comprising  serioua 
assaults  on  the  person,  being  found  by  nig^t  armed  with  intent  to 
commit  burglary,  &c ;  carnally  knowing  and  abusing  girls  ;  abduction 
of  unmarried  girls  under  sixteen;  conspiring  to  chaige  any  penon 
with  felony,  and  conspiracy  to  commit  felony;  and  assaults  prosecuted 
by  direction  of  justices.  Other  cases  might  with  justice  be  included; 
and  it  may  be  a  question  whether,  \mder  certain  limitations,  the 
power  ought  not  even  to  be  extended  to  the  expens<^  of  the  prisoner  a 
witnesses.  The  costs  are  taxed  by  the  officer  of  the  courts  and  paid 
by  the  treasurer  of  the  county,  who  is  repaid  by  the  Treasury  out  of 
the  consolidated  fund.    (16  ft  16  Vict,  c  82.) 

It  would  be  inconsistent  with  the  limits  of  the  present  article  to  give 
a  detailed  account  of  the  various  offences  punishable  on  summary 
conviction,  in  number  far  exceeding  those  which  are  indictable.  They 
relate,  however,  principally  to  ale  and  beer  houses,  apprentices,  petty 
assaults,  the  Customs  and  Excise,  distresses,  drunkenness,  friendly 
societies,  game,  hawkers  and  pedlars,  highways,  turnpike  roads,  petty 
thefts  not  amounting  to  laroeny,  malicious  injuries  to  property,  pawn- 
brokers,railways,  stage  and  hackney  carriages,  servants,  vagrants,  weights 
and  measures,  and  Uie  numerous  offences  punishable  under  the  Metro* 
politan  Police  Acts. 

Summary  proceedings,  except  in  the  case  of  contempts  of  the  supe- 
rior courts  of  justice  (which  those  Courts  have  been  immemoriaily 
used  to  punish  by  attachment),  were  wholly  \mknown  to  the  oommoa 
law.  Their  institution  appears  to  have  originated  partly  in  the  neces- 
sity for  relieving  the  ordiiiary  tribunals  from  the  immense  increase  of 
labour  which  would  otherwise  have  been  cast  upon  them,  owing  to  the 
multiplicity  of  new  offences  of  a  trivial  kind  wmch  were  yearly  created 
for  the  protection  o(  society  as  it  advanced  in  population  and  civilisa- 
tion, and  partly  in  the  desire  to  do  more  speedy  justice  in  the  case  ot 
such  trifling  offences  than  would  have  been  possible  had  they  been 
made  indictable.  In  the  case  of  indictable  offences  a  party  cannot  in 
general,  as  before  observed,  be  put  upon  his  trial  \mtil  a  true  bill  has 
been  found  against  him  by  a  grand  jury,  and  cannot  be  convicted 
except  by  the  verdict  of  a  petit  jury :  to  have  made  all  these 
minute  offences  indictable  would  therefore  have  ^itailed  upon  the 
class  of  persons  qualified  to  serve  as  jurors  a  frequency  of  attendance 
which  would  have  been  found  to  be  most  troublesome  and  harassing. 
Accordingly  numerous  acts  of  parliament  have  from  time  to  time 
vested  in  one  or  more  justices  of  the  peace  or  other  persons  the  power 
to  try  parties  accused  of  trifling  offences  without  the  intervention  of  a 
jury.  The  extension,  however,  of  this  mode  of  proceeding  has  been 
always  regarded  with  extreme  jealousy. 

The  course  of  proceeding  before  justices,  as  far  as  regards  sunmiary 
convictions,  was  until  recently  regulated  by  a  great  variety  of  statutes, 
extending  £rom  the  18  Eliz.  c.  5,  to  the  6  &  7  Wm.  IV.  a  14.  These 
acts  have  been  consolidated,  and  the  duties  of  the  justices  clearly 
defined  by  the  statute  11  &  12  Vict  c  43,  which  provides  a  procedure 
applicable  to  the  great  majority  of  cases  in  which  a  summary  con- 
viction or  order  may  be  made  bv  justices  of  the  peace  out  of  sessions. 

Where  an  information  is  laid  before  a  justice  or  justices  of  the  peace, 
that  any  person  has  committed,  or  is  suspected  to  have  committed  any 
offence  or  act  for  which  he  is  liable  by  law,  upon  a  summary  conviction 
for  the  same,  to  be  imprisoned  or  fined,  or  otherwise  punished,  and 
who,  when  a  complaint  is  made  to  any  justice  or  justices,  upon  which 
he  or  they  have  authority  by  law  to  make  any  order  for  the  payment 
of  money  or  otherwise,  such  justice  or  justices  are  to  issue  a  summons 
in  a  prescribed  form  directed  to  the  party  charged,  stating  shortly  the 
matter  of  such  information  or  com^uaint,  and  requiring  him  to  appear 
and  answer  the  same,  and  be  further  dealt  with  according  to  law. 
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This  Bummons  must  be  served  by  a  oonstable,  peace  officer,  or  other 
person  to  whom  it  u  delivered,  on  the  person  to  whom  it  is  directed, 
either  personally,  or  by  leaving  the  same  at  his  last  or  usual  place  of 
abode. 

If  the  person  so  summoned  does  not  appear  after  having  been  served 
a  reasonable  time,  the  justices,  upon  proof  to  their  satisfaction,  sub- 
stantiating the  matter  of  the  information  or  complaint,  may  issue  a 
'warrant  to  apprehend  the  accused,  or  may  proceed  ex-parte. 

In  the  case  of  an  information  being  laid,  and  satisfactorily  sub- 
stantiated by  oath  or  affirmation,  a  warrant  may  be  issued  in  the  first 
instance ;  but  the  usual  course  is,  in  the  first  instance,  to  proceed  by 
summons.  The  warrant  in  either  case  must  be  under  the  hand  and 
seal  of  the  justice  or  justices,  and  be  directed  to  the  constable.  It 
must  state  shortly  the  matter  of  the  information  or  complaint  on 
which  it  is  found^,  and  it  remains  in  force  until  executed. 

Summonses  (followed  by  warrants  if  necessary),  may  be  issued  to 
compel  the  attendance  of  witnesses  for  either  party. 

The  information  or  complaint  is  to  be  heard  and  determined  by 
such  number  of  justices  as  the  particular  act  of  parliament  on  which 
it  is  founded  may  provide,  or  when  there  ia  no  such  direction,  before 
any  one  justice. 

The  room  or  place  in  which  the  proceeding  takes  place  is  to  be 
deemed  an  open  court>  to  which  the  public  are  to  have  free  access ;  and 
the  defendant  may  make  his  full  answer  and  defence,  and  have  the 
witnesses  examined  and  cross-examined  by  his  counsel  or  attorney. 

When  the  justices  have  heard  what  each  party  has  to  say,  and  the 
witnesses,  they  consider  the  whole  matter  and  proceed  to  convict,  or 
make  an  order  on  the  defendant,  or  to  dismiss  the  information  or  com- 
plaint ;  every  conviction  or  order  being  drawn  up  in  a  prescribed  form, 
and  lodged  with  the  clerk  of  the  peace,  and  a  certificate  of  every  order 
of  dismiiBsal  being  also  given  to  the  defendant. 

It  is  competent  to  the  court  to  award  oosts,  either  against  the 
defendant  or  against  the  complainant,  as  the  case  may  be ;  and  for  the 
amount  of  sud^  costs,  or  of  any  pecuniary  penalty,  to  issue  a  distress 
warrant.  When  there  is  no  distress  to  be  found,  or  when  the  statute 
simply  directs  imprisonment,  a  warrant  of  commitment  issues.  If  the 
parties  are  satisfied  that  a  warrant  of  distress  would  be  ruinous  to  the 
defendant,  or  that  he  has  no  goods,  the  court  is  authorised  to  issue  a 
warrant  of  commitment  in  the  first  instanca 

It  must  be  observed  that  the  statute  II  &  12  Yict.  o.  43,  does  not 
extend  to  informations,  complaints,  or  proceediogB  relating  to  the 
excise  or  customs,  stamps,  taxes,  or  post-office,  nor  to  the  removal  of 
paupers,  nor  to  complaints  or  orders  with  respect  to  lunatics  or 
bastards,  nor  to  prooeedingB  relating  to  the  labour  of  children  in 
mills  or  factories. 

*For  the  method  of  proceeding  with  respect  to  such  ofiences,  re- 
ference must  be  made  to  the  statutes  on  the  subject. 

The  principal  authorities  besides  the  statutes  of  the  realm  which 
have  been  consulted  in  the  preparation  of  this  article,  are  Hawkins's 
'  Fleas  of  the  Crown ;'  Blackstone's  '  Commentaries,'  by  Kerr ;  Russell, 
'  On  Crunes  and  Misdemeanors ; '  Chitty's  '  Criminal  Law ; '  Starkie's 
Treatises  'On  the  Law  of  Evidence  and  On  Criminal  Pleading;' 
Dickenson's '  Guide  to  the  Quarter-Sessions,'  by  Talfourd ;  the  various 
Reports  of  the  Criminal  Law  CommissioneiB ;  and  Paley '  On  Con- 
victions,' by  Macnamara. 
LAW  MERCHANT.  [Lix  Meboatobius.] 
LAWN,  a  space  of  ground  covered  with  grass,  kept  short  by  mowing 
and  generally  situated  in  front  of  a  house  or  mansion,  or  within  the 
view  from  such.  The  number  of  evergreen  exotics  which  survive  xiur 
winters,  and  the  verdure  of  the  grass  in  summer,  are  peculiar  features 
of  England  in  comparison  with  continental  Europe,  where  in  general 
the  grass  is  either  burned  up  in  summer,  or  the  exotics  are  destroyed 
by  the  severity  of  winter.  The  management  of  a  lawn  is  with  us 
therefore  a  subject  of  interest  to  every  possessor  of  a  garden. 

Previous  to  laying  down,  the  ground  intended  for  a  lawn  should  be 
properly  trenched  and  drained,  in  order  that  such  trees  end  shrubs  as 
may  afterwards  be  planted  upon  it  should  succeed  welL  The  direction 
of  the  trenches  should  be  towards  a  drain,  to  which,  if  possible,  their 
bottoms  should  form  a  regularly  inclined  plane,  for  the  purpose  of 
afibrdlDg  the  means  of  escape  for  the  water,  which,  in  retentive  soils 
more  especially,  would  otherwise  stagnate.  Although  trees  and  shrubs 
are  absolutely  necessary  for  giving  due  effect  to  the  scenery  of  a  lawn, 
yet  in  the  latter,  one  open  extensive  space,  lying  in  the  fuU  view  from 
the  windows  of  the  house,  must  be  preserved.  For  this  portion, 
digging  instead  of  trenching  may  be  found  sufficient ;  but  the  openings, 
which  ought  to  command  views  from  this  principal  area,  should  be 
trenched,  as  well  as  for  the  shrubs  and  trees ;  for  if  the  operation  were 
onlv  performed  with  regard  to  the  latter,  the  water  would  not  find 
such  free  egress  from  the  bottom  as  would  be  the  case  if  the  mode  of 
trenching  were  adopted  as  is  above  recommended. 

After  trenching,  the  soil  should  be  allowed  to  subside,  and  the 
greatest  care  shoidd  be  taken  to  make  the  surface  perfectly  even, 
otherwise  a  great  expense  will  be  afterwards  incurred  by  the  loss  of 
time  in  mowing,  which  cain  neither  be  so  quickly  nor  so  well  performed 
where  the  surface  is  uneven. 

If  turf  can  be  readily  procured,  a  lawn  is  at  once  produced ;  and 
by  such  means  a  more  uniform  distribution  of  grass  may  be  obtained 
than  by  any  other  means.    The  surface  of  a  well-fed  meadow,  or  of  an 


old  conmion,  closely  cropped  by  sheep  and  geese,  affords  the  best  kind 
of  turf ;  and  if  any  tali  or  coarse  grasses  should  be  mixed  with  it,  no 
inconvenience  will  arise,  for  everything  of  this  sort  will  eventually 
disappear  under  dose  mowing;  and  such  only  as  are  dwarf  and  suited 
to  the  soil  will  ultimately  remain.  Where  a  turf  is  to  be  produced,  by 
sowing,  the  seeds  of  such  species  as  are  indigenous  to  the  locality,  and 
possess  at  the  same  time  the  property  of  being  dwarf  and  fine,  are  to 
be  preferred ;  but  in  the  event  of  this  method  of  forming  a  lawn  being 
adopted,  it  is  always  desirable  that  a  narrow  slip  of  good  turf  should 
be  carried  all  round  the  drcumferenoe.  The  following  species  may  be 
mentioned  as  proper  for  a  lawn  in  average  situations : — LoUum  perenn>e, 
or  rye-grass;  Poa  trivialts,  or  praUnm;  ArUhoxanthum  odoratum,  or 
sweet  vernal ;  Cynogunu  erUtatuM,  or  crested  dogstail,  with  a  consider- 
able quantity  of  Medicago  lupuUna,  or  black  nonsudi,  and  Trifoliunh 
rtpent,  or  Dutch  white  clover.  If  the  situation  is  particularly  dry, 
Fettuca  ovina,  or  sheep's  fescue,  should  be  substituted  for  Lolium 
perenne;  if  very  low  and  wet,  tiien  the  place  of  the  latter  may  be 
filled  with  Alopecwrus  pratemu,  or  meadow  foxtail.  All  these  grasses 
may  be  procured  of  dealers  in  agricultural  seeds ;  it  is  however  better 
for  persons  in  the  country  to  collect  for  themselves  sudh  as  can  be 
found  in  their  neighbourhood,  for  then  they  can  depend  upon  their 
being  genuine.  The  utmost  care  should  be  taken  to  avoid  the  intro- 
duction of  J)<Kiylit  glomeraia,  or  cocksfoot  grass,  and  Molcut  lanatus,  or 
moUit,  for  these  hard,  harsh,  stubborn  grasses  resist  the  effects  of 
mowing  for  a  long  time.  The  great  plague  of  lawns  is  the  dandelion 
(Ltontodon  taraxacum),  which  should  be  carefully  rooted  out  as  soon 
as  seen,  though  there  is  no  guarding  against  seedSb 

The  process  called  inoculating,  or  of  making  lawn  by  sowing  the 
ground  with  fragments  of  turf,  and  rolling  them  in,  cannot  be  recom- 
mended when  a  lawn  is  required  to  look  particularly  well,  for  it  is  a 
long  while  before  the  surface  of  the  ground  becomes  uniform  under 
such  circumstances. 

Lawns,  when  once  established,  require  only  to  be  kept  neat  by  the 
ordinary  routine  of  rolling,  mowing,  and  sweeping,  except  keeping  the 
surface  perfectly  even,  by  making  up  small  hollows,  with  screened 
mould,  early  in  sjxring.  Wben  lawns  become  worn  out,  a  top-dressing 
of  any  finely-divided  manure  will  refresh  them :  malt-dust  applied  in 
October  is  excellent  for  this  purpose ;  and  at  the  same  time  an  addi- 
tional quantity  of  grass-seed  may  be  sown.  Wbere  the  walks  are 
straight,  the  edges  of  the  lawn  adjoining  them  should  be  perfectly 
straight  also,  and  care  should  be  taken  that  the  grass-edging  is  kept 
rolled  down  and  pared,  so  as  never  to  exceed  an  inch  and  a  >iitlf  above 
the  level  of  the  walk. 

The  lawn,  however,  in  the  case  of  mansions  of  any  architectural 
pretensions,  should  not  be  brought  up  close  to  the  building ;  but  there 
should  be  intervening  terraces  with  fiower  beds.  Where  the  mansion 
ia  dropped,  as  it  were,  upon  the  lawn,  it  takes  an  air  of  inoompleteneas 
as  well  as  coldness.  The  domains  of  art  and  nature  should  be  har- 
moniously united,  and  not  brought  into  abrupt  contrast.  This  plan 
is  now  idmost  uniformly  adopted  alike  by  eminent  architects  and 
decorative  gardeners. 

(Lindley,  Theory  and  Practice  of  ffortieuUurej  Mcintosh,  The  Book 
of  the  Garden,) 

LAT-BROTHERS,  pious  but  usually  illiterate  peraons,  who  devoted 
themselves  in  some  convent  to  the  service  of  the  religious.  They  were 
usually  employed  as  agriculturists  at  the  grange  or  farm,  or  as  artisans 
in  the  house ;  and  were  not  admitted  under  24  yean  of  age,  or  above 
48.  A  lower  class  of  these  were  (MaH,  who  devoted  themselves  to 
more  menial  servitude.  There  were  also  Fraltrte  ad  ewccurrendum, 
assistant  brothen,  who  wore  only  a  short  ecapularr,  while  the  professed 
lay-brother  had  the  habit  of  the  order,  but  wore  their  beaids  while  the 
monks  shaved.  The  institution  of  lay-brothen  of  the  professed  kind 
began  in  the  11th  century.  The  Jesuits  termed  their  lay-brethren 
coadjutoree.  There  were  lay-naten  also  in  the  nunneries,  whose  duties 
coniosted  in  washing,  cooking,  weaving,  attending  on  the  professed 
nuns,  and  other  menial  offices.  They  were  not  admitted  under  20 
years  of  age.    (Fosbrooke's  British  Montickism) 

LAYERING  is  an  operation  by  which  the  propagation  of  plants  ii 
effected  by  laying  down  or  bending  the  shoots,  so  that  a  portion  of 
them  can  be  covered  with  earth.  A  shoot  so  operated  on  is  called  a 
l4»yer,  and  the  point  which  furnishes  the  layen  bears  the  name  of 
MtodL  Some  plants  are  so  much  disposed  to  emit  roots  that  if  their 
branches  happen  to  come  in  contact  with  the  earth  they  immediatdy 
begin  to  strike.  But  although  it  may  be  easily  imagined  that  Uie 
observation  'of  this  common  circumstance  has  led  to  the  artificial 
practice,  yet  some  additional  operations  besides  that  of  merely 
bringing  a  shoot  in  contact  with  the  earth  are  found  necessary  for 
manyplanta  on  which  this  mode  of  propagation  is  practised.  The 
principle  by  which  the  operation  is  rendered  effectual  for  the  object  in 
view  ii  the  following : — ^When  the  shoot  of  a  i^)ecies  not  freely  disposed 
to  send  forth  roots  has  merely  its  bent  part  inserted  in  the  earth,  the 
woody  matter  organised  by  the  leaves  passes  down  to  the  roots  nearly 
as  usual;  but  if  the  communication  along  the  alburnum  is  interrupted 
by  an  acute  bend,  twist,  or  incision,  a  eaUua  vrill  be  formed,  from 
which  by  degrees  spongioles  are  emitted,  and  thus  roots  ultimately 
produced.  A  common  error  is  to  bury  the  layer  too  deep  in  tJie 
earUi ;  for  trees  and  shrubs,  the  depth  should  be  from  three  to  six 
inches,  and  the  shoots  of  the  previous  season  are  the  best  fitted  for  the 
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operation,  the   incision   being  made  immediately  under  a  bad  m 

joints 

The  part  of  the  shoot  intended  to  form  a  layer  should  be  divested 
of  leayes  where  it  is  to  be  covered  with  the  mould,  and  a  slit  should 
be  made  on  the  bent  part^  or  the  branch  should  be  twisted  half  round 
at  the  bend  so  as  to  disarrange  the  woody  tissue,  or  the  bark  should  be 
half  or  three-quarters  ringed :  the  top  of  the  shoot  being  bent  gently 
upwards  in  order  to  give  the  plant  an  upright  tendency  in  its  after 
growth,  while  at  the  ssme  time  that  position  keeps  the  incision  from 
dosing;  the  branch  is  then  fixed  down  by  pegs  or  hooked  sticks, 
cut  down  to  within  an  inch  or  so  of  the  ground,  and  covered  with 
good  mould,  which  should  have  been  previously  well  stirred, 
and  afterwsrds  be  kept  tolerably  moist.  In  general  roots  are  emitted 
in  a  few  weeks,  end  l^  the  end  of  a  season  young  plants  are  obtained 
quite  fit  for  transplantation.  Some  plants  however  require  to  be  left 
for  two  years  on  the  HooU  before  they  are  removed,  and  there  are  some 
which  can  hardly  be  made  to  root  at  all  in  this  manner. 

Plants  so  situated  as  to  render  it  impossible  to  bend  their  branches 
to  the  ground  may  nevertheless  be  layered  by  having  their  shoots 
introduced  into  a  pot  or  box  of  soil  elevated  to  them,  and  supported  in 
a  convenient  position.  This  is  a  common  practice  among  the  Chinese, 
who  cause  Dzanches  of  trees  to  root  in  this  manner  by  partially 
ringing  them,  and  covering  the  parts  so  ringed  with  a  ball  of  day, 
which  is  kept  moisk 

LAZARETTO  is  the  name  given  to  certain  buildings  and  endosures 
which  are  annexed  to  seaport  towns,  diiefly  in  the  Mediterranean,  for 
the  sake  of  keeping  therein  confined  the  crews  of  ships  and  passengers 
arriving  from  Turkey,  or  other  places  where  the  plagae,  or  other 
disease  deemed  contagious,  is  known  to  prevail.  The  persons  thus  con- 
fined  are  said  to  be  m  quarantine,  from  the  Italian  word  quaranla, 
"  forty,"  because  the  period  of  confinement  for  those  arriving  from 
actually  infected  places  is  forty  days,  after  which,  if  no  one  has  fallen 
ill,  they  are  set  at  liberty.  A  lazaretto  generally  consists  of  various 
detached  buildings  with  courts  between,  the  whde  surrounded  by  a 
wall,  and  placed  in  aixy  situations  outside  of  the  town,  and  on  the  sea- 
diore,  and  in  some  instances  on  a  small  island  or  rock  near  the  coast. 
Besides  the  lodging-houses  for  persons  in  quarantine,  there  are  large 
warehouses  in  which  goods  capable,  or  supposed  to  be  capable,  of 
communicating  the  disease,  such  as  wool,  cotton,  leather,  &c.  are 
purified.  This  purification  is  effected  by  spreading  them  out  in  the 
air  for  a  length  of  time,  and  stirring  and  turning  them  about,  which  is 
done  by  the  "  guardiani,"  or  keepers  of  the  establishment,  who,  it  is 
supposed,  if  there  were  any  infection,  would  speedily  take  it.  These 
"guardian! "are  kept  in  strict  quarantine, but  are  well  paid  for  the 
confinement  and  risx.  These  establishments  are  kept  under  very  strict 
regulations,  any  infringement  of  which  is  visited  by  severe  penalties, 
amounting  in  some  cases  to  death.  The  principal  laauettos  were 
those  of  Venice,  Leghorn,  Marseille,  Trieste,  Genoa,  Messina,  toad 
Malta.  That  at  Marseille  occupied  fifty  acres,  but  has  been  latdy 
taken  in  to  enlarge  the  town.  The  name  '*  laaaretto"  is  derived  from 
St.  Laaarus,  who,  in  the  Roman  calecidar,  is  the  patron  of  lepers,  and 
as  leprofl^  was  a  very  common  disease  in  Italy  and  other  parts  of 
Europe  miring  the  middle  ages,  the  hospitals  in  which  lepers  were 
confined  obtained  the  name  of  lazaretto,  and  the  lepers  themselves 
were  called  lazzari,  a  word  which  has  perpetuated  itself  in  the  lazza- 
roni,  or  lowest  daas  of  the  inhabitants  of  Naples,  because,  as  some 
believe,  of  their  dress,  which  resembles  that  which  was  worn  at  one 
time  by  the  lepers.  Houses  for  lepers  in  England  were  often  called 
lazar-houaea.  John  Howard  wrote  'An  Account  of  the  prindpal 
Lazarettos  in  Europe/  4to.,  1789,  republished  in  London,  4to.,  1791, 
From  this  work  it  appears,  that  the  lazaretto  of  Venice  was  the  earliest, 
and  that  the  rules  and  tarifb  of  the  other  laBsrettos  in  Europe  were 
copied  from  it.  The  health-office  in  that  dty,  by  whidi  the  lazaretto 
is  conducted,  was  instituted  by  a  decree  of  the  senate  in  1484,  during 
a  time  of  pestilence. 

In  most  commercial  ports  at  present,  the  practice  is,  in  case  the 
incoming  ship  has  not  a  dean  bill  of  health,  to  place  the  ship  itself  in 
quarantine,  that  is,  to  prevent  any  intercotirse  with  the  shore,  or  with 
any  other  vessd,  tUl  it  is  dearly  ascertained  that  there  is  no  infectious 
disease  on  board.  In  England  and  some  other  countries,  the  doubts 
that  have  been  thrown  on  the  theory  of  contagion  have  relaxed  the 
strict  obeenrance  of  these  precautions ;  and  lazarettos  are  falling  out  of 

use.     [QUaRAKTINE.] 

LEAD  (Pb,  from  the  lAim  pUmbum).  This  well-known  metal  has 
been  in  use  from  the  very  earliest  times;  it  is  frequently  mentioned 
in  the  books  of  Moses,  and  Pliny  describes  the  manu£>cture  of  leaden 
pipes.  The  alchemists  called  it  Saturn  (  f>  )>  first,  because  they  thought 
it  the  oldest  of  the  seven  then  known  metals,  and  it  might  therefore 
be  compared  to  Saturn,  who  was  supposed  to  be  the  father  of  the  gods ; 
and  second,  from  its  power  of  dissolving  other  metals  it  was  fmther 
likened  to  Saturn,  who,  according  to  fabulous  history,  was  in  the 
habit  of  devouring  his  own  children. 

With  a  few  very  rare  exceptions,  lead  is  never  found  native  or  in 
the  metallic  state.  Its  ores  are  numerous  [LxaD,  in  Nat.  Hist.  Dr^.], 
but  it  is  chiefly  from  that  known  as  ffolena,  or  sulphide  of  lead,  that 
the  metal  is  obtsined.  This  ore  contains  from  75  to  83  per  cent,  of 
lead,  according  to  its  purity. 

Lead  crystaUises  in  regular  octohedra,  and  sometimes  in  four-sided 


pyramids,  but  as  usually  obtained — ^by  allowing  a  quantity  of  mdted 
lead  slowly  to  cool  till  the  external  part  has  solidified,  then  boring  a 
hole  through  the  crust  and  pouring  out  the  still  fluid  metal  from  the 
interior,  on  the  sides  of  which  the  crystals  will  be  found — they  present 
a  fem-lULO  appearance,  somewhat  similar  to  the  form  in  which  chloride 
of  ammonium  crystallises.  By  repeated  melting  in  a  vessel  to  which 
air  has  access,  lead  becomes  more  and  more  brittle,  owing  to  its  dis- 
solving a  ][>ortion  of  the  oxide  that  forms  on  its  suri^ace ;  thia  may  be 
prevented  by  covering  it  with  a  layer  of  charcoal;  if  already  slight} j 
oxidised  it  may  be  re-softened  by  well  agitating  it  with  charcoal 
Lead  boils  at  a  white  heat^  and  even  at  a  red  heat  begins  to  volatilise^ 
Gold  hydrochloric  or  sulphuric  adds  have  no  action  upon  it,  and  at  a 
boiling  temperature  dissolve  only  a  small  portion.  Nitric  acid,  eispe 
dally  when  rather  dilute,  converts  it  into  nitrate  of  lead  with  evolution 
of  bmoxide  of  nitrogen.  Acetic  add  in  the  presence  of  air  rapidly 
attacks  it.  [Lbad  Maitofactubs  vhite  lead.]  Sulphate  of  liju« 
and  moisture  also  quickly  corrode  lead,  hence  in  making  cisterns  and 
roofing  houses,  contact  of  the  metal  with  plaster  of  Paris,  ftc.,  ehould 
be  avoided.    The  alkalies  i^pear  to  have  little  or  no  action  upon  lead. 

Lead  is  soft,  eaailv  taking  impresdons,  of  a.  bluish-white  colour, 
and  not  possessed  of  much  ductility  or  tenacity.  It  mdts  at  62u^ 
Fahr.,  and  at  the  moment  of  solidification  contracts  oonaiderably,  so 
that  it  is  not  well  adapted  for  taking  castings. 

The  equivalent  of  lead  is  103*57,  and  its  specific  gravity  11*44. 

A  freshly  cut  surface  of  lead  has  a  high  metallic  lustre,  and  this 
ii  retained  if  the  metal  be  preserved  in  a  hermetically  sealed  tube 
filled  with  perfectly  dried  air,  or  in  a  similar  tube  filled  with  water 
freed  from  all  traces  of  air  by  long  boiling.  If  the  air,  however, 
contain  vapour  of  water,  as  is  always  the  case  under  ordinary  circiun- 
stances,  then  the  bright  surface  rapidly  tarnishes  owing  to  the  forma- 
tion of  a  film  of  oxide.  Pure  water  also  in  contact  with  air  verr 
rapidly  and  extensivdy  acts  upon  lead,  oxide  is  formed,  carbonic  acid 
is  absorbed,  and  in  a  snort  time  the  metal  becomes  transformed  into  a 
white,  flaky  powder,  composed  of  hydrated  oxide  and  carbonate  of 
lead  (PbO,  HO  +  PbO,  CO,).  A  very  moist  atmosphere  produces  the 
same  result,  though,  of  course,  much  more  dowly;  moreover,  the 
hydrated  basic  carbonate  produced  is  ultimatdy  converted  into  anhy- 
drous protocarbonate,  owing  to  the  replacement  of  the  water  of 
hydration  by  the  carbonic  add  of  the  atmosphere.  An  old  leaden 
coffin,  examined  by  Tuson  {*  PhiL  Mag.,'  Apru,  1860),  was  found  to 
have  been  nearly  all  changed  into  this  condition,  98  per  cent,  at  it 
bdng  pure  anhydrous  carbonate  of  lead  (PbO,  GOg). 

Compowtdt  of  Lead. 
Lead  and  oxygen  form  foiu:  oxides,  namely  :— 

1.  Dinoxlde  of  lead  •        •        •        •    •    Pb,0 

2.  Protoxide  of  lead      ....    FbO 

8.  Bed  lead x  PbO,  FbOg 

4.  Bbioxide  of  lead        ....    PbOg 

1.  Dinoxide  of  lead  (Pb,0),  euboxide  of  lead,  is  a  black  powder  ob- 
tained by  cautioudy  heating  oxalate  of  lead  in  a  retort  from  which  air 
is  exduded.    It  is  an  unimportant  oxide. 

2.  Protoxide  of  lead  (PbO).  Litharge,  Mamcot,  The  fused  oxide 
that  is  produced  in  the  process  of  cupellatlon,  already  described  in 
treating  of  the  purification  of  lead,  is  the  protoxide.  On  cooling,  ii 
solidifies  into  a  mass  of  reddish-yellow  scales,  and  is  known  in  the  arts 
\mder  the  name  of  Utharge.  When  ground  it  is  used  as  a  pigment  br 
painten  and  decorators,  also  in  the  manufacture  of  acetate  of  lead,  and 
sometimes  enters  into  the  compodtion  of  glazes  used  at  glass-works 
and  potteries.  MoMeieot  is  protoxide  of  lead  that  has  not  undergone 
fusion.    It  is  produced  in  making  red  lead. 

The  hydrated  oxide  {x  PbO,HO)  fdls  as  a  white  precipitate  on  addii^ 
an  dkali  to  an  aqueous  solution  of  a  lead  salt  It  is  soluble  in  solu- 
tions of  the  fixed  alkalis,  compounds  being  thereby  formed  that  some- 
times are  called  plumbite$.  When  heated  it  loses  water,  and  yellow 
anhydrous  protoxide  remains. 

Protoxide  of  lead  is  a  powerful  base,  forming  vrith  adds  »aU9  of  dk 
protoxide.    It  has  a  great  tendency  to  form  basic  salts. 

8.  Jled-lead  {Minium).  This  compound  usually  contains  Pb,0  = 
2PbO  +  PbO,,  but  sometimes  has  the  compodtion  Pb^O^,  and  occasion- 
ally Pb^Og ;  in  fact  it  may  be  looked  upon  as  a  compound  of  binoxide 
of  lead  with  one,  two,  or  three  eqiuvalents  of  protoxide.  All  three 
varieties  are  of  a  brilliant  red  colour.  Ked  lead  is  largdy  used  as  a 
pigment  by  the  painter  and  the  paperetainer,  and  by  the  glass-manu- 
fiacturer.  [Glass.]  For  the  preparaticm  of  red  lead,  see  Lead 
Makufacturb. 

4.  Binoxide  of  lead  (PbO,)  is  usually  prepared  by  digesting  red-lead 
in  boiling  nitric  add,  whereby  the  protoxide  is  dissolved  out,  and  the 
binoxide  remains  as  9k  puee-eoUmred  pofrder.  When  fused  with  alkalies 
it  forms  crystallisable  salts,  called  sjwndatei.  The  potash  salt  contains 
KOJ>bO„8Aq. 

Lead  and  PhmphoruM  form  a  somewhat  indefinite  pho^ide.  It  is 
unimportant. 

Lead  and  Sulphur  form  dimtphide  of  lead,  Fb,S,  and  proUmUphide 
(PbS),  obtained  aa  a  bUok  predpitate  on  passing  suli^Tuvtted 
hydrogen  through  a  solution  of  a  salt  of  lead.  The  protosulphide 
occurs  native  under  the  name  of  gaUna;   it  has  dready  been  d»- 
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scribed  at  the  eommenoement  of  this  trtide,  and  also  in  Nat.  Hut. 
DiT.»  under  Lsas. 

Lead  and  Iodine  fonn  one  combination,  the  pnUMLide  of  lead  (Pbl). 
It  £a]k  as  a  bright  yellow  powder  on  mixing  adutiona  of  iodide  of 
potassium  and  acetate  of  lead.  It  is  slightly  soluble  in  cold  water,  but 
much  more  so  in  hot  water,  from  whieh  solution  it  separates  out  on 
oooling  in  brilliant  yellow  silky  scales. 

Several  oxyiodida  of  lead  also  exist 

Lead  snd  Brwnine  form  protebromide  ef  lead  (PbBr),  a  white  precipi- 
tate resulting  from  the  mixture  of  solutions  of  an  alkaline  bromide  and 
a  lead  salt.  From  solution  in  hot  water  it  separates  out  in  white 
shining  needles. 

Lead  and  (Mnine  form 

ProiotAhnde  of  lead  (PbCl),  chloride  of  lead.  It  is  best  prepared 
by  precipitating  nitrate  of  lead  with  cUoride  of  sodium ;  it  always, 
however,  falls  as  a  white  powder  when  hydrochloric  add  or  a  soluble 
chloride  is  sdded  to  an  aqueous  solution  of  a  lead  sslt.  Chloride  of 
lead  is  soluble  in  boiling  water  to  the  extent  of  8  per  cent.,  depositing 
again  on  cooling  in  beautiful  white  silky  needles.  On  the  application 
of  heat  to  it  in  the  dry  state  it  readily  fuses,  and  solidifies  on  cooling 
to  a  send-transparent  mass  termed  hon^lead. 

The  oxtfohlondee  of  lead  are  numerous.  One  occurs  ntive  (PbCl,2PbO) 
[Lsad,  Bendite,  in  Nat.  Hut.  Div.]  at  the  Mendip  Hills,  in  Somerset- 
shire, and  is  hence  frequently  called  MtndifiU,  Another,  the  subject 
of  a  patent,  and  used  as  a  substitute  for  white  lead,  is  made  by  acting 
upon  galena  with  hydrodilorLo  add,  dissdving  the  chloride  of  lead  thus 
produced  in  hot  water,  and  predpitating  with  suffident  lime  water  to 
remove  one  half  only  of  the  chlorine.    The  re-aotion  is  as  follows : — 
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Chloride  of  lead.       Ume.        Chloride  of  caleiom.    Fattinson*! 

oxyehloride. 

Caeed  or  Tumei^e  ydUno  is  an  oxychloride  of  lead,  much  used  as  a 
pigment.  It  is  prepared  by  heating  diloride  of  ammonium  with  ten 
times  its  weight  of  litharge. 

Muorine  and  Lead  form  a  white  sparingly  soluble  Jkunide  of  lead 
(PbFl). 

SaUe  of  Protoxide  of  Lead, 

Cafionate  of  Lead  (PbO,COJ.  This  compound  is  predpitated  as  a 
white  powder  whenever  solutions  of  an  alkaline  carbonate  and  a  lead 
salt  are  mixed  together.  It  is  insoluble  in  water,  but  easily  soluble  in 
nitric  or  hydrochloric  adds. 

WkUe-lead,aa  it  occurs  in  commerce,is  generally  badccarbonate  of  lead, 
containing  about  7  per  cent,  of  linseed  oil.  It  is  also  met  with  im- 
mixed  with  dl,  and  is  then  in  the  fonn  of  a  heavy,  white,  am^rfJious 
powder,  technically  termed  dry  white-lead,  White>lead  may,  however, 
as  already  indicated,  be  an  oxychloride  of  lead,  or  even  a  neutral  car- 
bonate, uid  is  often  adulterated  with  sulphate  ol  baryta,  sulphate  of 
lime,  and  carbonate  of  lime. 

The  old  Ihitch  method  of  manufacturing  white-lead  consisted  in  sus- 
pending thin  sheets  of  lead  in  long  wooden  boxes,  at  the  bottom  of 
which  was'weak  acetic  acid.  See  Lead  MAMxnPAcruBS .  The  boxes 
were  placed  in  a  dose  stove-room,  were  either  surrounded  with  hone- 
dung  or  had  wino-lees  put  into  them,  and  were  subjected  to  a  tempera- 
ture of  85"*  to  90**  for  about  a  fortnight. 

The  changes  which  take  place  in  this  procesa  may  be  ahortly  stated 
as  follows.  The  spent  tan,  or  horse-dung,  or  wine-lees,  slowly  decom- 
pose, generating  heat,  and  evdving  carbonic  acid.  The  heat  vdatihses 
the  acetic  add,  and  this,  with  the  oxygen  of  the  atmosphere,  forms 
with  the  metal  a  bade  acetate  of  the  oxide  of  lead.  The  carbonic  add 
derived  from  the  eremacausis  of  the  organic  matter  decomposes  this 
basic  acetate,  forming  carbonate  of  lead  and  neutral  acetate ;  the  latter 
soon  becomes  bade  again,  and  the  same  decompodtion  goes  on  over 
and  over  again,  till  the  metal  is  entireljy  converted  into  bade  carbonate. 

Photphatee  of  lead, — The  alkaline  triphospates,  biphosphates,  and 
monophosphates,  give  white  predpitates  with  aqueous  solution  of 
acetate  or  other  lead  salt.  They  are  all  soluble  in  nitric  add,  and  have 
a  compodtion  corresponding  to  the  alkaline  phosphate  that  predpitated 
them.  A  chlorophoephate  of  lead  (3(dPbO,PO.)-f  PbCl)  is  found  native. 
[Lead,  pyromorphite,  in  Nat.  Hut.  Div.] 

Sulphate  of  lead  (PbO,SO,)  also  occurs  native.  [Liad,  anglente,  in 
Nat.  Hut.  brv.]  It  is  formed  ss  a  white  predpitate  on  adding  sul- 
phuric add  or  a  sulphate  to  a  lead  salt.  It  is  a  heavy  powder,  sduble 
to  a  greater  or  less  extent  in  ammoniacal  salts  and  in  nvposulphite  of 
soda.  It  is  slso  slightly  sduble  in  strong  nitric  or  sulphuric  adds : 
commercid  sulphuric  add  generally  contains  sulphate  of  lead  as  an 
impurity  from  the  chambers  in  which  it  is  prepared ;  dilution  with 
water  predpitates  it. 

NUrata  of  lead  are  four :— 

SexhMio  nitrate  of  lead.       •    •  6PbO,  NO,-|-Aq 

Trinitrate S(8F1»0,  N0t)-f3Aq 

XMnitrate       •        •        •        •    •  SPbO,  NOg-f  Aq 

HoDonitrate       •        •        •        •  PbO,  HO^ 

The  lasty  or  ordinary  niitraU  of  lead  is  the  only  one  ol  importanee. 
It  is  readily  made  by  dissolving  oxide  of  lead  in  diluted  nitric  add. 
On  evaporating  the  solution  it  erystaUises  out  in  more  or  less  opaque 
Qotohedra.    It  is  soluble  in  eight  times  its  weight  of  cold  water;  paper 
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or  tinder  saturated  vrith  the  solution  snd  dried  is  thereby  rendered 
exceedingly  inflammable. 

Hyponitratee  (a:PbO,NO  J  and  nitritet  («PbO,NO,)  of  lead  are  formed 
when  metallic  lead  is  boiled  with  nitrate  of  lead.  The  strength  of  the 
sdution  and  the  extent  of  ebullition  determines  which  of  these  is 
produced.    They  are  all  more  or  less  crystalline. 

Boratee  of  lead  result  when  bo»cic  add  is  fused  with  oxide  of  lead. 
One  of  them  enters  into  the  compodtion  of  Faraday  s  opticd  glass. 

SiHcaie  of  lead  is  abundantly  formed  in  the  manufacture  of  flint 
glass.    [Olass.] 

Twnyntate  of  lead  occurs  nativa  [Lead,  in  Nat.  Hut.  Div.]  It 
forms  when  ground  up  with  oil  a  pigment  resembling  white  lead. 

Chromatee  of  lead-— The  two  principal  are  (1)  neic^ra/  ehromate, 
PbO,CrO„  and  (2)  diduromate  (2PbO,CrO,). 

1.  Chromate  cf  lead,  or  chrome  yellow,  occurs  under  many  difierent 
names.  [Coloubino  Matters.]  It  is  obtained  on  adding  a  clear 
solution  of  neutral  chromate  of  potash,  soda,  or  lime,  to  a  solution  of 
nitrate  or  acetate  of  lead,  well  washing  the  predpitate  and  drying  it 
out  of  any  posdble  contact  of  sulphuretted  hydrogen. 

2.  Didirosiate  of  lead,  or  Ortmye  chrome, — It  is  made  by  boiling 
white  lead  in  a  solution  of  bichromate  of  potash,  or  by  fusing  yellow 
chrome  with  five  times  its  weight  of  nitre,  and  well  washing  the  product 

For  a  description  of  the  details  necessary  to  be  attended  to  for  the 
production  of  lead  chromee  of  various  shades,  see  a  paper  in  the '  Phar- 
maceutical Journal,'  vol.  xv.,  pp.  66  and  69. 

Tartrate  of  lead  (2PbO,C,H^O^o).— Predpitate  acetate  of  lead  dia- 
sdved  in  water  with  half  its  weight  of  tartaric  add,  and  wash  and  dry 
the  predpitate. 

When  tartrate  of  lead  is  heated  in  a  closed  tube  it  is  decomposed, 
white  vapours  are  evolved,  and  a  mixture  of  metallic  lead  and  carbon 
remain  in  an  exceedingly  minute  state  of  dividon.  On  being  thrown 
out  into  the  air  the  miacture  takes  flre  spontaneously,  and  is  commo^y 
known  as  the  lead  pyrophorout, 

Acetatet  of  lead.    [Aoetate.] 

AUoye  of  lead,  [Bbitarnia  Metal;  Pewteb  :  Solders  :  Shot  : 
Ttpb*mktal.] 

TeeUfor  lead,^TiaB  metal  is  recognised  in  solution  by  the  yellow 
predpitate  of  chromate  with  chromate  of  potash ;  white,  soluble  in 
excess  with  the  alkalies;  white,  insoluble  with  sulphuric  acid  or  a 
sulphate.  The  formation  of  iodide  of  lead  by  adding  a  few  drops  of 
iodide  of  potasdum  solution,  is  perhaps  the  most  characteristic  test 
for  lead,  as  the  predpitate  dissolves  when  heated,  and  is  depodted 
again  on  cooling  in  the  well-known  beautiful  golden  yellow  scales. 
Stilphuretted  hydrogen  is,  however,  the  most  delicate  test  for  lead. 
The  f  crmation  of  arborescent  crystals  of  lead,  by  suspending  a  piece 
of  zinc  in  a  solution  of  aoetate  of  lead,  is  an  illustration  of  how  one 
metd,  having  more  powerful  affinities  than  another,  becomes  a  test 
for  the  latter.    Thus  zinc  is  a  test  for  lead. 

EeUmaHon  of  2ead— This  is  generally  effected  in  the  state  of  sulphate, 
which  contains  68*31  per  cent,  of  metal. 

LEAD,  MEDICAL  PROPERTIES  OF.  In  a  purely  metallic  state, 
lead  produces  no  action  on  the  human  system,  except  such  as  arises 
from  its  mechanical  properties ;  but  as  soon  as  it  has  become  oxidised, 
it  can  combine  with  the  contents  of  the  stomach,  and  produce  different 
effects,  according  to  the  xukture  of  the  substancea  it  meets  with,  hence 
even  a  leaden  bullet,  swallowed,  has  given  rise  to  the  Symptoms  charac- 
teristic of  the  nresence  of  lead.  "  In  whatever  form  lead  is  habitually 
applied  to  the  body,  it  is  apt  to  bring  on  the  train  of  peculiar  sym- 
ptoms :  the  inhalation  of  its  fumes,  the  habitud  contact  of  any  of  its 
compounds  with  the  skin,  the  prolonged  use  of  them  internally  as 
medicines,  or  externally  as  ointments  and  lotions,  and  the  accidentd 
introduction  of  them  for  a  length  of  time,  with  the  food,  may,  sooner  or 
later,  equally  induce  eolica  pietomm,  or  pdnters'  colic.  Of  all  expo- 
sores  none  is  more  rapid  or  certain  thui  breathing  the  vapours  or  dust 
of  the  preparations  of  lead."  (Christison.)  Thus  the  workmen  at 
Lead  Huls  in  LanariEdiire  are  stated  never  to  have  tiie  lead-colic  until 
they  work  at  the  smdting  furnaces.  The  action  of  lead  on  the  human 
frame  differs  greatiy  according  to  the  kind  of  preparation  of  lead,  the 
quantity  emploved,  the  length  of  time  or  frequency  of  exposure  to  it, 
tsDd  the  channel  of  its  introduction  into  the  body,  and  idiosyncrasy  of 
the  individual.  If  injected  into  a  vein,  acetate  of  lead,  even  in  small 
dose,  wiU  produce  almost  immediate  effiscts;  while  if  taken  into  the 
stomach  it  is  much  dower,  and  a  condderable  quantity  is  requisite  to 
produce  serious  consequences.  In  the  latter  instance  the  effects  are 
both  locdand  remote :  '*  One  class  of  symptoms  indicates  inflammation 
of  the  alimentary  canal;  another,  spasm  of  its  musdes;  and  a  third, 
injury  of  the  nervous  system,  sometimes  apoplexy ;  more  commonly 
pdsy,  and  that  almost  dways  partid  and  incomplete.  Each  of  these 
elanseB  of  symptoms  may  exist  independentiy  of  the  other  two ;  but 
the  last  two  are  more  commonly  combined."  (Christison  On  Poisoni, 
p.  511.)  The  rapidity  of  action  is  also  determined  by  the  solubility  of 
the  preparation  or  salt  of  lead ;  whUe  the  degree  of  effect  is  also  closely 
connected  with  the  solubility,  the  more  insoluble  sdts  being  nearly 
powerless— a  circumstance  which  supplies  a  convenient  mode  of  dis- 
arming the  others  of  their  virulence  by  converting  them  from  soluble 
to  insoluble  sdts.  Fatd  cases  from  poisoning  by  huge  quantities  of 
the  sdts  of  lead  are  not  numerous,  aa  there  is  in  general  time  to 
administer  antidotes ;  but  death  from  the  dow  and  inddious  introduo- 
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Hon  of  lead  into  the.  system  k  of  frequent  oocuirenoeu  The 
principal  source  of  these  is  the  use  of  water  or  other  fluids  con- 
taining lead  in  solution,  the  intermixture  of  lead,  as  adulterations 
or  accidentally,  with  articles  of  food,  or  handling  preparations  of 
lead  in  the  daily  business  of  artisans,  such  as  painters,  plumbers,  &o. 

The  danger  of  using  water  from  leaden  pipes  or  cisterns  was  known 
even  to  the  Komans,  "  among  whom,  however,  the  reseryoirs  were 
eiUier  of  marble  or  cement,  or  of  copper  lined  with  tin,  or  of  other 
metak  more  precious"  (AJderson) ;  nevertheless,  pipes  and  dstems  of 
lead  are  BtQl  extensively  used,  and  the  rarity  of  any  fatal  results  shows 
that  the  risk  has  been  overrated.  This  is  sufficiently  explained  by 
the  protecting  power  of  the  insoluble  salts  of  lead,  formed  by  the  action 
of  the  ing^redients  of  the  water  on  the  lead,  which  hinders  the  subsequent 
supplies  of  water  from  coming  in  contact  with  the  metaL  [Lbad, 
C6L 144.]  No  water  should  ever  be  drunk  or  employed  for  culinary  pur- 
poses out  of  new  dstems ;  but  water  should  be  aUowed  to  stand  in  them 
for  some  time  without  being  renewed,  for  only  after  a  crust  has  been 
formed  does  the  water  become  safe ;  or  to  expedite  this,  a  little  phos- 
phate of  soda  or  iodide  of  potassium  may  be  added,  or  a  few  drops  of 
sulphuric  add  may  be  used.  The  expedient  of  Mr.  Ghatterton  of  an 
inside  lining  of  gutta  percha  to  pipes  or  dstems  removes  all  danger. 
The  lid  or  cover  of  cisterns  should  never  be  made  of  lead,  as  the 
vapour  which  condenses  on  it  possesses  all  the  solvent  power  of  dis- 
tilled water.  It  is  also  unsafe  to  use  water  which  has  flowed  over 
leaden  roofs,  more  particularly  in  towns,  as  the  surface  of  the  lead  is 
almost  invariably  coated  vrith  some  soluble  salt;  this  Dr.  Medlock 
attributes  to  nitrous  add  being  present  in  the  atmosphere  of  towns. 
It  is,  however,  an  error  to  attribute  all  the  changes  which  lead  used 
for  Toofa  or  dstems  undergoes  solely  to  the  corrosive  power  of 
water.  (See  case  by  Dr.  Wall,  quoted  in  Christison,  p.  488,  edition 
1886.)  The  holes  with  which  the  lead  is  often  riddled  are  caused  by 
the  larva  of  an  insect,  the  CaUidium  hajvhu,  in  the  stomach  of 
which  lead  is  often  found.  ( Kirby  and  Spence's  EiUonyology,  i, 
p.  285.)  The  Vroeerua  juveneut,  Linn,  and  Ancbium  MtntUu/m,  likewise 
perforate  lead. 

Perfumed  distilled  waters,  such  as  orange-flower  water,  often'  con- 
tain lead  in  solution,  derived  from  the  solder  cementing  the  copper 
vessels  in  which  these  are  imported,  whenever  lead  has  been  employed 
instead  of  tin  solder. 

No  kind  of  adulteration  or  impregnation  with  lead,  from  aoddent  or 
Ignorance,  is  more  common  than  that  of  wine  or  cyder.  Even  a  single 
£ot  of  lead  left  by  accident  in  a  bottle  after  cleaning  has  produced 
severe  colic;  and  uie  more  extensive  use  of  ihe  salts  of  lead  to  Jbiu 
wines,  as  it  is  termed,  that  is,  to  remove  their  add  taste  and  make 
them  sweet,  has  occasioned  most  serious  consequences.  In  tlie  cyder- 
presses,  and  in  the  worms  of  stills,  lead  was  formerly  employed,  but  it 
18  now  nearly  banished  from  use.  Lead  is  sometimes  employed  dther 
ignorantly  or  fraudulently,  to  render  tart  and  bad  wines  marketable. 
The  lead,  if  present,  ma^  be  detected  by  appropriate  tests,  among 
others  by  Hahnemann's  wme  teti,  made  by  putting  into  a  small  phial 
16  grains  of  sulphuret  of  lime,  jprepared  in  the  d^  way,  and  20  grains 
of  cream  of  tartar.  The  phial  is  to  be  filled  with  water,  well  corked, 
and  occasionally  shaken  for  the  space  of  ten  minutes.  When  the 
powder  has  subsided,  the  clear  liquor  is  to  be  decanted  off,  and  pre- 
served in  a  well  stopped  bottle.  This  liquor,  when  fredi  prepared,  dis- 
covers lead  by  causmg  a  dark-coloured  precipitate.  Domestic  and 
Britidi  wines,  the  nature  of  the  fruit  used  in  preparing  them  un- 
avoidably caudng  them  to  be  more  add  than  those  prepared  from 
the  grape,  are  most  likely  to  be  impregnated  with  lead,  particularly 
OS  in  some  cookery  books  it  is  ignorantly  recommended  to  sweeten 
thdkn. 

Another  important  source  of  impregnation  of  articles  of  food  with 
lead  is  connected  with  the  use  of  eurthenware  glazed  with  lead.  Any- 
thing containing  vegetable  adds,  if  kept  in  such  vessels,  will  act  on  the 
lead,  and  may  produce  poisonous  effects.  Even  milk  cannot  be  kept 
with  safety  in  leaden-glazed  dishes.  For  all  preserves,  jellies,  Ac., 
Bristol-wi^,  which  is  glazed  with  salt,  should  be  employed.  No- 
thing can  be  more  dangerous  than  to  keep  vinegar  in  leaden  bottles, 
or  even  in  jars  glazed  with  lead.  The  use  of  acetate  or  sugar  of 
lead  to  danfy  syrups  or  honey,  or  to  render  brandy  pale,  is  to  be 
avoided.  Bum,  hollands,  and  geneva  are  occadonally  adulterated  with 
lead,  and  cause  extensive  evil  Colouring  cheese  with  red  lead  is 
equally  hazardous. 

Nitrate  of  lead  in  solution  in  water — 1  part  of  nitrate  of  lead  to  10 
parts  of  water,  termed  Ledoyen's  disinfectant — ^is  useful  put  into  night- 
tables,  as  a  destroyer  of  sulphuretted  hydrogen  and  sulphuret  of 
ammonium.  But  it  ii  inferior  to  manganate  of  potash.  [DisnnrECTAiiTB.] 

In  small  medicinal  doses  acetate  of  lead,  which  is  almost  Uie  only 
salt  administered  internally,  produces  a  direct  action  on  the  secretions 
of  the  stomach,  combining  with  the  albumen,  and  forming  compounds 
which  are  for  the  most  part  insoluble  in  water  and  acids,  but  occa- 
sionally forming  other  compounds  which  are  soluble  by  the  addition 
of  a  small  quantity  of  acetic,  hydrochloric,  or  lactic  add.  Ab  these 
adds  exist  in  variable  quantities  and  under  different  droumstances,  the 
degree  and  kind  of  action  will  be  different,  according  as  the  lead  is  dis- 
solved and  conveyed  to  distant  organs,  or  as  it  remains  nearly  undis- 
solved and  accumulated  on  the  mucous  membrane.  In  the  greater 
number  of  cases  it  is  vezy  slowly  introduced  into  the  circulation.  Even 


a  considerable  dose  may  display  merely  local  efibots,  exating  trritatioa 
and  inflammation;  though  these  are  sometimes  followed  by  oolic, 
convulsions,  coma,  or  local  pakUiy,  and  amaurosis  or  deafness. 

By  a  repetition  of  small  doses  the  secretion  of  most  mucous  surfaces 
18  diminished,  and  constipation  occurs ;  the  heart's  action  is  reduced, 
and  tiie  calibre  of  the  arteries  is  lessened  and  exhalation  checked  :  if 
hfemorrhage  should  exist,  that  gennally  stops.  Acetate  ol  lead  thus 
appears  to  be  decidedly  sedative  and  astnngeni.  It  manifests  ita 
sedative  effect  even  when  applied  externally,  and  lenens  diacfaaiges 
from  ulcers,  thou^  its  ^iplication  to  these  is  not  always  sals.  Even 
white-lead  (carbonate  of  lead)  ointment  i^pplied  to  uloers  has  proved 
fatal 

Acetate  of  lead  should  always  be  dissolved  in  distilled,  not  in 
common  water.  It  is  a  most  improper  application  to  inflamed  oomea 
whenever  that  is  ulcerated,  as  it  forms  a  white  compound  whi^  is  apt 
to  get  imbedded  in  the  cornea. 

The  diseases  in  which  it  proves  most  useful  are  increased  diabharges, 
dther  from  mucous  surfaces  or  in  hsBmorrhoges.  Vinegar  ahoold 
always  be  given  at  the  same  time.  In  diarriioea,  dysentery,  but,  above 
all,  in  cholera,  when  combined  with  opium,  it  is  a  most  efficadous 
remedy  (Dr.  Graves,  in  'Medical  Qazetta,'  Oct  14, 1887);  in  fevers 
attended  with  diarrhoea  it  is  slso  useful.  Combined  with  opium  on 
which  boiUng  water  has  bees  poured,  it  forms  a  most  grateful  wash  to 
erysipelatous  and  other  inflamed  surfaces.  In  all  coses  care  must  be 
observed  in  ita  use.  In  poisoning  by  acetate  of  lead  or  by  litharge, 
the  best  antidotes  ore  sulphate  of  soda  (Qlauber  sslte),  sulphate  of 
magnesia  (Epsom  sslto),  or  alum,  to  decompose  or  form  an  insoluble 
compound,  and  afterwards  the  stomach-pump  may  be  used,  or  emetics 
of  sulphate  of  zinc  may  be  given.    rPADVTKBS'  Coua] 

The  whole  subject  of  the  action  of  lead  upon  the  human  system  has 
been  vety  fully  treated  by  Dr.  James  Alderson,  in  his  '  Lumleian 
Lectures,  printed  in  the  2nd  vol  of  the '  Lancet,'  for  1852,  p.  72,  &c. 

LEAD  MANUFACTUBE.  Lead  (French,  fiomb  ;  Italian,  plombo; 
Spanish,  ploma;  Portuguese,  chwmbo  (all  from  the  Latin  pUimJbum); 
Qerman,  Uei  ;  Dutch,  hot ;  Buss.,  twinetz)  was  known  and  lued  by  the 
Greeks  and  Bomans  for  various  purposes;  among  others,  it  was 
enmldyed  for  pipes  to  convey  water,  just  as  it  is  now.  The  lead-mines 
of  Britain  were  worked  by  the  Romans,  of  which  we  have  evidence  in 
the  pigs  of  lead  preserved  in  the  British  Museum,  and  stamped  with 
the  names  of  the  emperors  Domitian  and  Hadrian.  The  early  writers 
in  this  country,  when  speaking  of  the  metals,  are  so  confused,  that  it  ia 
by  no  means  certain  of  which  of  them  they  are  treating.  This  con- 
fudon  is  so  great,  that  Sir  George  Harrison,  when  writing  in  expodtion 
of  the  stannary  laws  of  Engjbnd,  says,  "in  a  liberal  construction,  copper 
is  tin."  The  framers  and  early  expounders  of  those  laws  fell  into  some 
strange  mistakes  regarding  even  the  nature  of  particular  metals :  these 
mistakes  affected  lead  as  well  as  other  metals. 

The  prindpal  lead-mines  in  QretA  Britain  are  in  Cornwall,  Devonshire, 
Somersetshire,  Derbyshire,  Durham,  Lancashire,  Cumberland,  West- 
moreland, Shropshire,  Flintshire,  Denbighshire,  Merionethshire,  and 
Montgomeryshire ;  in  Scotland,  at  the  Lead  Hills  on  the  borders  of 
DumMeesmre  and  Lanarkshire,  in  Ayrshire,  and  in  Argyleshire.  In 
Ireland,  lead  is  found  in  the  counties  of  Armagh,  Wexford,  Wicklow, 
Waterford,  Clare,  and  Down.  No  certain  account  of  the  produce  has 
ever  been  obtained:  the  proprietors  or  occupiers  of  the  prindpal 
mines  declining,  from  prudential  motives,  to  give  detailed  statementa 
to  that  e^ct  In  recent  years,  however,  approximate  estimates  have 
been  made,  which  we  diall  notice  in  a  later  paragraph. 

The  ore  of  lead,  when  extracted  from  the  mine,  is  called  galena,  and 
is  combined  #ith  various  earthy  matters.  This  galena,  an  impure  sul- 
phide or  sulphuret,  is  the  most  important  among  the  ores  of  lead;  it 
contains  86  parte  of  lead  to  14  of  sulphur.  Of  oiSaeir  ores  of  lead,  yerj 
few  are  used  as  sources  of  the  metisL  The  mining  qperatioiis  need 
not  be  specially  described  here.    [Mnmro.] 

The  first  processes  subsequent  to  ite  extoaction  are  those  of  crushing 
or  pounding  and  washing  the  ore,  in  order  to  separata  as  fiu*  as  posdble 
by  mechanical  means  the  impurities  from  the  metal  The  ore  is  then 
smdted,  sometimes  in  a  common  smelting-fumace  and  sometimes  in  a 
reverberatory  furnace,  both  of  which  are  very  similar  in  form  and  con- 
struction to  the  furnaces  used  for  melting  and  puddling  iron.  [Irov 
Manufaotubb.]  When  the  fudon  has  been  continued  long  enough  to 
cause  the  expulsion  of  the  sulphur  contained  in  the  ore,  and  the  sepa- 
ration of  the  earthy  matter  in  the  form  of  scoria,  the  latter,  which 
froin  ita  smaller  specific  gravity  floato  on  the  mdted  metal,  is  removed 
from  the  furnace  through  an  aperture  provided  for  the  purpose ;  and 
the  lead  is  allowed  to  run  into  a  large  iron  pan,  from  which  it  is  ladled 
into  cast-iron  moulds.  It  then  constitutes  what  is  called  j!>i^lead.  The 
scoria  still  contains  a  portion  of  lead,  and  is  subjected  to  the  heat  of 
another  furnace,  called  a  slag-hearth,  for  ita  separation,  which  occurs 
upon  ite  fudon ;  the  metal  then  falls  into  a  cavity,  whence  it  is  run 
and  also  cast  into  pigs. 

Before  tracing  the  lead  to  ite  employment  in  manufactures,  we  must 
notice  a  very  remarkable  reward  which  ingenuity  has  reaped.  The 
pig-lead  always  contains  more  or  less  of  diver.  The  proportion  is 
sometimes  exceedingly  minute,  bdng  not  more  than  one  ounce  per  ton 
in  the  metal  raised  in  Derbyshire  and  Shropshire,  while  in  every  ton  of 
the  lead  from  Devon  and  Cornwall  there  is  found  from  20  to  40  ounces 
of  silver :  in  some  instances  veiy  much  more.    The  ptodoce  of  otiier 
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tmnea  contams  tha  more  preciaui  metal  in  nrioiu  proportiODi  betwMn 
theM  tiro  exbemu.  The  eitnetion  of  Um  dWtir  u  itnja  performad 
when  it  eiiita  in  a  proportion  lufficient  to  pay  the  sxpfose  ol  the  pro- 
oew,  which  Tviea  in  difiereot  losalitiv  acoCTding  to  the  coat  of  fueL 
The  procHi  of  eitraotioii,  whkh  i«  oiUled  r^fiatng,  dapaaiE  upon  the 
well-knowii  cuontnitanoa  that  lead,  wbaa  heatod  to  ndnen,  abaorba  a 
large  poitioa  of  lajgaa  from  tlie  air,  and  i*  eonTertad  into  an  oxide ; 
wMls  ailrer  does  not  undergo  aaj  auoh  ohange,  but  ntaini  ita  metiUio- 
form  at  almoat  anj  temperatura.  A  a^xt,  miiob  i*  a  (ballpw  diih  of 
•daquata  dimanaion,  ia  filled  with  a  mixture  of  burnt  bone*  aod  fem 
aahea  picned  down,  upon  which  the  lead  to  be  re&ned  ii  placed  in  the 
fuiTuce.  Aa  aoon  aa  the  lead  !■  melted,  a  blait  of  air,  introduced  by 
the  usual  mmna,  iii  made  to  pla;  {ordbly  upon  the  aurfaoe.  In  a  ahort 
time  a  cnut  of  jellow  oidde  is  formed,  wtuoh  ia  driven  awa;  bb  fact  m 
it  appear!  to  the  oppoaite  aida  of  Uie  fomaoe,  until  all  or  neailj  all  the 
lead  haa  been  tliui  ooQTerted  to  an  oxide.  The  nlvar,  which  remaina 
behind,  ia  atill  combined  with  aome  poition  of  lead,  and  muat  be  aub- 
jected  to  a  aeoond  ^rocaaa  aimilar  to  that  here  dcecribed,  in  order  to 
liberate  It  in  auffloent  purity.  The  Utharge,  into  which  the  lead  haa 
been  thui  converted,  i*  eanly  natored  to  ita  metallio  atate  by  again 
heating  it  in  a  luiiiaoe  in  oombination  with  carbonacooua  matter,  to 
which  it  girea  up  ita  oxygen. 

ThiaproceBa,altiiou^TalnabIetoacertaineitant,iadefeoUve.  Then 
is  a  oonaiderable  waste  of  material  when  thui  treated,  Taiyingaocording 
to  the  quality  of  the  lead.  The  oxide  ii  rei7  volatile  at  high  tsmpe- 
rKturea ;  and  ao  much  of  it  eacapea  in  a  vaporoua  form  during  the 
pTocoa  of  refining,  that  the  difference  of  weight  before  and  after  ita 
completion  ia  on  the  areiaga  about  two-fifteentha.  Under  tbeee  cir- 
cumetancea,  a  very  beautiful  proceaa  wsa  brought  forward  in  1829  by 
the  late  Mr.  Hugh  Lee  Pattinun,  Al  a  poor  boy  employed  in  a  imall 
ohamiat's  ahop  at  Alaton,  he  beome  familUr  witli  tna  operatlona  at 
the  lead-warka  in  the  vidni^  of  that  town;  and  in  after  ^reaia  thia 
experience  led  him  to  tiie  crj/ilaUmnf  method  of  exbaoting  aUver  from 
liail.  Having  obierved  that,  in  a  maaa  of  meltad  lead,  ecyitali  were 
formed  as  the  tempenture  waa  diniiniahed  below  the  point  of  fudoD, 
Ur.  Pattinaon  conceived  that  thaaa  ciyataU  mif^t  be  mora  homo- 
geneoua,  and  would  conaequently  be  united  witlt  a  amaller  proportion 
of  (diver,  than  the  remaining  uncryitaUiaed  msaa.  Thia  idc».  proving 
upon  experiment  to  be  correct,  hai  beea  made  practically  uaeful  by 
Bubjectlng  the  lead  to  repeated  procenee  of  ciTatalliaatum  by  meauu  of 
aiimpla  appai^tui.  Tbia  coosiatA  of  a  eericeof  hemiapheiical  iron  pots, 
each  capable  of  holding  five  tona  of  lead,  ranged  aide  by  aide,  andfur- 
niihed  with  aeparate  fireplaces.  The  mode  of  operatioa  ie  aa  loUowa  : — 
One  of  the  pota  ia  chai^ged  with  lead,  and  wheu  this  is  melted,  the 
surface  is  akimmed  in  order  to  remove  eudi  impurities  as  tn  thrown 
up.  The  Ore  is  then  withdrawn,  and  the  lead  is  suffered  to  cool 
gradually.  When  the  p»ceM  of  oryitalliaation  begins,  the  Liyslali  sre 
withdrawn  by  means  of  ladle*  witii  perfbrationa  to  allow  thp  uncrystal- 
liaed  part  to  run  through.  Theaa  crystals  are  banafened  to  the  aecmd 
pot,  where  Qtaj  undergo  s  smond  melting  and  aystalliaBtion,  and 
aubaequently  a  tbird  in  another  pot.  Una  ia  continued  until  tlie 
cryatala  collected  are  found  to  contain  no  more  than  torn  10  to 
IS  dwta.  of  ailver  per  ton,  and  are  consequently  melted  and  caat  into 
pigs  for  aale  aa  refined  lead.  The  proceaa  hare  described  ia  repeated 
with  tiie  remaining  portion  of  the  lead  until  it  ia  ao  rich  in  ailver  aa  to 
iwntp'^  from  SOO  to  £00  ouncea  per  ton,  after  which  the  ailver  ia 
extracted  by  the  old  [roceea  of  cupellation.  As  the  proportion  of  lead 
to  which  the  cupelling  proceaa  ia  applied  doea  not  exceed  one-twentieth 
of  the  whole  quantity  of  metal,  tiie  loea  ia  diminiahed  in  a  like  propor- 
tion ;  by  whidi  means  Uie  ezpeuaa  of  the  extraction  of  ailver  ia  ao  far 
eoonomiaed,  ttkat  it  will  anawer  to  apply  tlie  prooeaa  to  lead  wlii<ii 
originally  oontaina  any  proportion  greater  than  three  ouoms  ot  silTer 
to  the  ton. 

There  ia  mueh  tbat  ia  intereating  in  tiiis  process.  Kot  only  is  there 
a  great  saving  ot  lead,  but  the  silver  extracted  is  considerable  in  amount. 
Shortly  after  Hr.  Fattiosin'a  death,  fn  18Sa,  it  waa  stated  that  hia 
cryatajliaing  process  baa  been  the  means  of  adding  200,000  ounoea  to 
the  silveF  annually  produced  or  exbacted  from  English  ol«s. 

We  shall  now  notice  a  few  of  the  principal  manufactures  cotmeeled 
immediately  with  this  metal — such  as  sAeM  lead,  Uad  pipti,  lead  Aal, 
UAarge,  rtd  Uad,  and  vAiU  Uad. 

To  make  Attt  Uad,  the  idgs  are  brought  to  •  state  ot  fnrion  In  * 
large  pot  or  instem,  nesr  which  is  plsced  the  tsble  on  which  the  aheet 
is  to  be  cost.  These  [ugs  sn  about  tliree  feet  long  bj  six  inohee  wide, 
and  weif^  about  170  pounds  each.  Two  methoda  of  ""^'"i;  sheet 
lead  are  adopted,  eaitaif/  and  ivQJnjp.  In  the  casting  method,  the  table, 
which  ia  tisually  from  18  toSOIeetlongand  nx  feet  wide,  waa  formerly 
made  of  wood ;  and  indeed  wooden  tables  an  still  frequently  uaed,  but 
in  many  woA*  caat-iron  haa  been  substituted.  The  wooden  table  hss 
its  surfooe  proteet^d  by  a  layer  of  fine  sand,  which  is  wettod  and  spread 
evenly  and  firmly  over  it  before  the  melted  lead  la  poured  on.  To 
prevent  the  lead  from  ruiming  over  the  sides  a  ledge  is  provided,  two 
or  three  indies  thick,  and  two  inchea  high,  which  forms  Uie  margin  of 
the  table.  An  Inatniment  called  a  strike  is  also  providad  to  r^pilate 
the  thiokncs*  of  the  sheet,  and  to  spread  the  melted  metal  evenly  over 
the  table.  This  stiike,  which  is  made  wider  than  the  table,  teats  by 
Its  two  ends  on  the  ledges ;  the  siie  or  diameter  of  the  part  within 
(hoae  ledges  being  adjusted  according  to  tha  intended  thickness  ol  the 
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sheet,  which  will  be  equsl  to  the  distance  between  the  lower  aide  of  the 
strike  and  the  layer  of  sand.  In  casting  the  aheet,  the  fused  metal  !* 
taken  from  the  cistern  with  an  iron  ladle,  and  piit  into  a  triangular 
shaped  iron  ahovel  or  peel,  placed  at  the  hmd  of  the  table,  which  peel 
being  raised  so  as  to  pour  out  the  lead  upon  the  table,  the  strike  is 
brought  into  use  to  s^iread  it  evenly  over  the  whole  surfooe ;  the 
surplus,  if  any,  falling  mto  ■  vessel  placed  for  ita  reception  at  the  foot 
of  the  table.  Sheet  lead  of  different  thicknesses  is  described  by  those 
who  use  it  aa  being  of  ao  inarty  pounds  wei^t  to  the  auperScial  square 
foot  The  usual  kinds  for  covering  roohi  and  gutters  vary  from  about 
^th  to  Ith  of  sn  inch  in  thickness,  with  a  weight  vaiying  tram  about 
fl  pounds  to  12  pounda  per  square  foot.  In  the  method  of  making 
aheet  lead  by  rmng,  the  lead  is  first  melted  In  a  very  large  vessel  which 
will  contain  six  tons ;  from  this,  when  freed  from  all  impuritiea,  it  ia 
allowed  to  Sow  through  an  opraied  valve  into  a  cast-iron  ftame  called 


the  mould,  about  six  feet  square  by  sti  inches  deep.  The  lead,  thus 
cast  into  ■  thick  block,  is,  when  cold,  lifted  out  of  the  mould  by  a 
crane,  and  placed  in  the  lead  mill.    Tlii*  uillconsistsof  twopondenms 


irm  roller*,  between  which  the  lead  Is  made  to  psss  by  aUun  powar, 
and  an  iron  &ame  mth  wooden  rollen  to  bcilitete  the  movemente  of 
the  lead ;  the  paassge  is  repeatedly  made,  until  the  metal  ia  bioaght 
down  to  the  requbed  thickneas.  For  some  kinds  of  sheet-lead  the 
snccsssive  rollings  or  millinga  amount  to  ss  many  aa  eight  hundred,  tij 
which  thalsngth  is  increased  from  six  feet  to  tour  hui^red  feet. 

litttd  pipa  are  sometimes  made,  when  great  exaoteen  of  shape  1* 
not  raquured,  by  bending  a  length  ot  sheet-lead  of  the  necessary  vndth 
over  a  mandrel,  and  soldering  the  edgee  together.  The  more  usual 
method  of  manufacture,  however,  is  by  casting  and  drawing.  The 
oasting-box  employed  is  an  iron  cylinder  mads  m  two  parts,  and  put 
together  longitu^nally with  flanges;  inside  ot  this  cylinder  isplaoedan 
iron  rcdoroore,  whidi  is  BO  fixed  SB  to  be  eonoentrio  with  the  c^lindw 
withont  touching  it ;  a  space  is  thus  left,  into  which  the  melted  lead 
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i  b*  lengUieDBd,  Tihile  ita  «ul>-    »dopted  in  dmwlng  iron  rodiL    Tb»  mMcbin»rj  mploTod  lor  tliia  ^a- 
■  reduced,  by  dtawinff  it  tbroueh  a  auooamion  of   holes  in     o«n  h«»  at  diffannt  tdmea  batn  mooh  imiroTrf  ia  iW  owiatmcaoo ;  M 
■■■■■■  ■     -        ■-■i._i_  .-.t iL-j  I  i.u..  n  1 1 •!) iii««t  with u tmperfaot  ppe. 


much  tbioker  than  is  needed, 

atanM  is  reduced,  by  dtawing  i. „_ .  .  . 

■teel  pUtes,  iliTnJTiiahifig  giadiull;  in  dismster,  similsrl;  to  the  metliod  |  that  it  is  noir  of  me 


DnwlnBBncfa  for  Lead  Pipe. 


Lead  ihct  is  made  by  pouring  the  melted  metal  from  a  great  heigbt 
into  water.  This  process  was  inveDted  in  17S2  by  a  workman  named 
Watta,  residing  at  Bristol ;  who  is  said  to  have  cenceired  the  idea  in  a 
dream,  and  to  have  proved  its  practicability  by  pouring  aome  melted 
lead  from  tbe  tuwer  of  the  ehuroh  of  St.  Mary  Redcliffe  at  BriatoL 
Having  aecnred  the  inveDtioii  by  a  ;«tent,  he  sold  it  to  partJea  poHseased 
of  adequate  capit.i] ;  and  the  pateot  having  long  sinee  eipired,  the 
process  is  nnw  in  common  use.  In  order  to  give  to  the  lead  the  quality 
at  |u°'H"ii''g  a  more  perfectly  globular  form  in  cooling,  tbe  meial  ia 
previouBty  alloyed  with  2  per  cent,  of  arsenic,  or  with  a  small  quantity 
of  mercury,  which  latter  is  used  in  order  to  obviate  an  objection  caused 
by  tbe  poisonous  quality  of  arsenic  Shot  formed  by  granulation  are 
made  io  a  high  tower,  in  the  top  of  which  the  melting-room  is  buiH 
Uose  to  the  furnace  is  placed  a  large  colander  or  perforated  plato,  into 
which  a  portion  (determined  b7  experiment)  of  the  scoria  j^oduced  in 
meltingthemeta]iaplaoed;aftcrwhichthe  metal  isladledintoit  Being 
somewhat  detained  by  the  scoria,  the  lead  is  partially  cooled  and  divided 
into  separate  portions,  which  pass  throu^  the  colander  in  the  form  of 
globules ;  these  globules  follow  in  such  rapid  suoceasion  aa  to  have  the 
appearance,  to  a  cursory  observer,  of  a  continued  stream.  The  globules 
fall  intu  a  vessel  of  water  placed  on  the  lower  floor  of  the  tower.  Near 
Newcastle,  deserted  coal-pita  are  used  instead  of  lofty  towers.  AttTsw 
York,  lead  shot  are  made  in  a  building  of  moderate  height,  with  a  blaat 
of  air  constantly  rushing  upwards ;  this  quickens  the  cooling,  and  the 
shot  are  said  t«  comprise  a  smaller  number  of  defective  globules.  Under 
any  system  of  mauufacture,  however,  the  shot  are  of  various  uses,  and 
a  em^  proportion  are  imperfect  as  regards  sphericity.  Having  been  per- 
fectly dried  by  artificial  heat,  they  are  sorted  according  to  their  sizes 
by  meauB  of  a  series  of  sieves,  the  meshes  of  which  have  diflTerent 
degrees  of  fineness.  A  sieve  having  the  smallest  mesh  is  first  used, 
that  the  smallest  sized  shot  may  pass  through  and  be  collected.  What 
remain  are  transferred  to  the  aieva  next  in  finenen,  to  separate  shot  of 
of  the  second  size,  and  so  on  in  succession.  The  process  of  sejnratirtg 
the  iiaperfect  shot  is  very  umple.  A  shallow  wooden  tray  is  suspended 
by  cords  from  the  ceiling  of  the  room,  and  into  this  a  certain  quantity 
of  shot  is  put.  By  raising  one  end  of  the  tray,  and  giving  it  a  motion 
from  aide  to  dde,  the  shot  vrill  roll  about :  such  as  are  perfectly 
spherical  finding  their  way  off  the  tn^  into  a  reservoir  placed  at  ite 
lowest  Bide ;  while  tJioae  which  are  of  imperfect  f onn  run  against  and 
are  detained  by  the  sides  at  the  tray,  so  that  the;  can  be  collected  in  ■ 
separate  vessel  after  the  perfect  shot  have  all  run  off.  A  very  delicate^ 
constructed  machine  is  now  used  in  some  shot-works  instead  of  this 
tray.  The  ahot  thus  sorted  are  then  polished  by  putting  about  half 
a  ton  together  into  an  Iron  barrel  which  that  quuti^  will  nearly  filL 
By  means  of  a  rotary  movement  given  to  the  barrel,  the  shot  are  made 
to  rub  against  each  other,  and  thus  acquire  a  black  oolour  and  a  lustrous 
appearance.     The  finished  shot,  varying  from  jfh  to  ^th  of  an  inch  in 

Liltiargc,  Sed-Uad,  and  WMU-lead  are  compounds,  the  '■h'"rM'»1 
nature  of  which  has  been  noUoed  in  connection  with  the  ebeimati;  of 
lead  J  we  tieat  here  simply  of  a  few  manufacturing  details.  Litharge 
is  produced  in  the  act  of  cupellation  for  eitnvitiDg  the  silver,  already 
described.  It  is  used  in  the  making  of  flint^ase ;  and  in  preparing 
oertiun  salts  of  lead  which  are  employed  in  dyeing  and  calico-printing ; 
or,  when  mixed  vrili  oaal  and  heated  in  a  furnace,  it  may  he  made  to 
yield  up  its  metallio  element,  which  is  then  called  re/hud  lead.  Rat- 
lead,  or  minium,  ia  made  by  the  medium  of  ■  reverberatoir  furnace. 
The  pigs  of  lead  are  melted  in  these  fumaosa,siid  while  in  a  fluid  state, 
the  mMal  i«  raked  and  itiired  by  means  of  an  ai^iamtnt  suapended 
from  a  chain,  and  hsld  by  a  woikman.  The  stirring  oontinnea  ssTeral 
hours,  by  vriiioh  ^ma  the  me^,  through  imbibing  oxygen,  has  lost  its 
fluidl^,  its  whitish  colour,  and  ite  metellie  lustra,  and  has  become 
a  grayish-yellow  powder.  A  further  praceBB  eeporateB  a  small  portion 
of  unchanged  1^  from  the  powder,  which  then  beoomes  a  yellow 
pigment  called  ffloMtMt;  and  this  massicot,  hv  a  seoond  exposure  to 
the  reverbsratoty  fumooe,  becomes  converted  mto  the  still  more  useful 
pigment  red  laail  IFAtte-^aulfaniisthehasisof  nearly  all  the  pigments 
HEMd  by  the  house-painter.  It  is  very  unwhotesoma,  giving  rise  to  a 
.disease  called  the  joamla't  coBe  [Pantrm's  CoLio],  and  attempts  have 


produced  in  various  ways;  but  the  usual  process  in  the  Newcastle 
district  is  the  following.  In  a  large  square  room  sshss  are  laid  on  tbe 
floor;  liena  thick  layer  of  tanner's  spent  bark;  ^tenaaeiisaof  eartheo 
pots,  each  ooutaining  about  a  pint  of  vinegar ;  then  a  aetiea  of  smaU 
plates  of  sheet-lead,  covering  the  open  mouths  of  the  vinegar-pots; 
then  a  lam  of  boards ;  (hen  a  second  layer  of  tan ;  theo  a  Becoad 
seriw  of  vmegar-pota,  covered  hj  a  second  seriia  of  leaden  [datee — and 
so  on :  until  a  ^nle  20  or  30  feet  high  is  built  up.  The  room  thin 
fUled  often  contains  10,000  or  12,000  pota  of  vinegar,  covered  by  three 
or  four  tons  of  lead ;  and  in  a  large  factory  there  may  be  ten  or  s 
doien  of  such  rooms.  The  room  is  then  closed,  and  is  kept  closed  fcr 
many  weeks.  The  tan  givea  forth  heat  enough  to  induce  chemial 
action,  and  an  intricate  seiiea  of  dsoompoaitJODa  and  r»-coinpaaitioiia 
fallow.  The  tesuH  is,  that  the  lead  oomUnea  widi  oiysn>  iiKl  carbonk 
add  to  form  a  flaW  white  tabsCance,  which,  after  a  fow  more  p 
becomes  vhile-Uai—mli  eitiier  m  a  dry  esithy  subatanee,  o 
of  thick  paste  ground  an  vrith  linseed  cO.  "Hie  late  Mr.  FU 
among  those  vvho  Introduced  BubstltuteB  for  wluto-kad.  One  was  an 
oxychloride,  made  from  a  soluUon  of  chloride  of  lead  with  a  aolalicn 
of  lime,  soda,  or  other  alkali. 

In  the  lead  trade,  the  importa,  vHifdi  are  only  small,  ai«  almcal 
wholly  from  Spain,  the  produce  of  exceedingly  riijt  mine*  ajtnated  ai 
Adra  in  Oranada.  The  quantity  furnished  hj  these  miuea  variei 
much ;  their  greater  or  less  produce  has  a  grmt  influenoe  upon  the 
price  of  Isad  in  every  market  of  tbe  worid  ;  and  at  times  faas  acted 
injuriously  upon  the  mine-owners  in  this  country.  Tbe  home  produce 
was  about  78,000  tons  of  ore  in  1848,  yielding  S6,000  tons  of  lead ;  sad 
97,000  tons  of  ore  in  1S57,  yielding  68,000  tons  of  lead— the  ratio 
being  about  70  per  cent  of  lead  in  the  on.  England  produoa  three- 
fourths  of  aU  the  lead  ore  raised  in  the  United  Kingdom.  At  tbs 
prices  of  18G7,  the  lead  was  worth  about  1,500,0001.,  bendea  the  siliv 
extracted  from  it.  The  Alston  district,  on  the  oonSnea  of  Northum- 
berland and  Durham,  yiehied  the  largest  return  in  I8(i?  (17,000  torn); 
but  ComirallgaTe  the  richest  per-centage  of  silver,  aveiagiug  37  ounes 
to  the  ton.  'Hie  itaporti  of  lead  (pig  and  sheet)  in  1868,  were  about 
11,000  tons.  The  exports  in  (he  same  year  were  about  80,000  tms; 
besides  6000  tons  of  wbite  lead,  red  lead,  and  litharge. 

LEAD-LINE.  Ships  are  said  to  be  m  toumdutgt  wbm  the  sea 
bottom  can  be  reached  by  a  weight  lowtired  from  a  ship  with  a  lint 
attached.  Of  late  vean  tbe  depths  at  wbidi  this  can  be  oonvscieotlT 
done  have  increased  in  extent.  Lead-linca  are  carried  by  everr  ship  cr 
vasael  afloat;  and  are  eifter  called  Aouiltiiem' deep  sm  (or**  dip  sea*) 
Una.    The  hand-lead  wedghs  usually  about  T  Ibe.,  and  its  line  varieB 

msAed  as  follow!  : — 

At  3  fathoms  from  tlta  Isad,  with  a  strip  of  black  leathor. 
8        ,  M        It        with  ditto  notched. 

B        „  „         „        with  a  pieoe  of  white  rag  or  bunting. 

7        b  »         u        '"'^^  <^  piBoe  of  red  r^  or  bunting. 

10        u  ■         »        i>ith  awide  s(np  of  leather  withahole  in  it, 

IS,  16,  and  17,  at  at  8,  G,  and  7. 

20        „  B         a       *  oo"!  wi^  *^o  overhand  knots. 

2S        ,  »         n        a  oord  with  a  half  knot 

30        „  u         >>        *  ""^  vMx  three  overhand  knuLt. 

35        „  j>         »        a  cord  with  a  half  knot 

10        „  una  cord  with  four  overhand  kcouL 

The  maAed  depths  are  oalled  marit,  Oie  unmarked  are  oaHed  dseiu. 
Henoe  we  say  "  bjr  (As  mark  ssrsn,"  hot  "  bj/  Ut  dsQi  llli>e,"  Ac,  and 
for  portions  of  a  fothom  in  shallow  water  we  denotB  (My,  for  insUnee) 
3(and  1^,  I7  the  words  "  quarter  less  foot  "and  "(Bid  a  half  four,"  Jui. 
A  good  leadnnan  will  nring  the  lead  over  his  head  and  throw  it  wdl 
forward,  10  that  it  may  teach  the  bottom  In  the  time  theahip^motiMi 
brinp  it  alireast  the  gangwi^,  whsn  he  dexterously  feela  (he  gronnd 
...3  __.._•.:_.. — .r.„j  — J — I  _i —  .i_  ..__  3_..^.      ItisuBmlto 
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of  the  Bca;  this  alone  frequently  acquaints  a  mariner  with  hia  ship's 
position. 

The  heaving  of  the  lead  forms  one  of  the  most  interesting,  as  it  is 
often  one  of  the  most  intensely  exciting,  of  all  nautical  operations,  and 
it  is  so  important  that  the  Board  of  Trade  have  attributed  the  loss  of 
a  large  amount  of  life  and  property  to  a  neglect  of  it.  It  has  been  the 
theme  of  heart«tirring  song  and  the  plaintive  voice  of  the  leadsman 
<»Uling  the  depths  with  studied  prof e^ional  tone  and  precision,  as  he 
feels  beneath  him  the  distance  o^  the  hidden  danger,  stUl  enchants  the 
ear  of  the  evening  wanderer  upon  coasts  along  which  the  sailor  stems 
his  way.  To  thoee  even  who  are  ignorant  of  the  nature  of  the  operar 
tion  of  sounding,  the  peculiar  hannony  of  the  leadsman's  song  acts 
like  a  momentaiy  spell  upon  the  sense,  and  arrests  the  step  until  the 
last  note  expires,  and  the  evening  or  night  resumes  its  stillness.  ' 

LEAGUE,  LEUCA,  LEUGA,  LEUVA,  LEWEKE,  &c.,  an. 
itinerary  measure,  which  in  modem  English  always  means  the  twen- 
tieth part  of  a  degree  of  latitude,  or  three  o^  what  are  called 
geographical  miles,  each  of  which  is  the  sixtieth  part  of  a  degree. 
The  variation  of  the  degrees  of  latitude  is  not  sufficient  to  make  this 
measure  sensibly  inoorroct  for  nautical  pmposes ;  and  the  league  of 
our  sailors  may  be  described  and  easily  remembered  as  3*456  statute 
miles  of  1760  yards  each.  The  same  marine  league  is  used  by  the 
French  and  other  nations;  besides  which,  the  French  have  among 
their  itinerary  land  measures  two  distinct  leagues  (or  lieueSf  in  some  of 
the  provinces  Ugueti),  the  first  of  2000  toises,  or  2*42  English  statute 
miles,  which  is  the  legal  posting  measure ;  the  second  of  25  to  the 
degree,  or  2'77  English  miles.  These  are  selected  from  among  the 
French  measures  for  their  celebrity,  and  not  as  being  the  only  ones ; 
foj*  before  the  Revolution  there  was  no  legal  itinerary  measure,  and  the 
length  of  the  league  varied  from  province  to  province.    (Paucton.) 

The  Uttca  of  the  ancient  English  law  writers  is  necessary  to  be  deter- 
mined before  the  rights  given  by  many  charters  can  be  defined ;  but 
unfortunately  the  length  of  this  measive  is  enveloped  in  utter  confusion. 
The  modem  lawyers,  we  beUeve,  evade  the  question  by  setting  it  down 
as  a  mile;  thus  the  legal  minimiun  distance  between  two  markets, 
which  was  certainly  7  leucae,  is  now  called  7  miles.  We  shall,  in  the 
present  article,  collect  a  few  testimonies  on  the  length  of  the  leuca,  and 
must  leave  the  reader  to  form  the  best  opinion  which  he  can  upon  the 
varying  presumptions  which  they  afford. 

By  citations  in  Ducange,  Paucton,  &c.,  it  appears  that  Hesychius 
distinctly  describes  the  \c^yi},*  and  Jerome,  Jomandes,  &c.,  the  leuca 
(stated  by  Camden  to  be  dierived  from  the  Celtic  leach,  a  stone)  as  a 
Gaulish  measure ;  and  the  original  Gallic  league  was  set  down  by  the 
Romans  as  a  mile  and  a  half  of  their  own  measure,  which  was  in  all 
probability  a  rough  estimation,  first  used  in  the  Itinerary  of  Antoninus. 
In  that  work  the  distances  from  place  to  place  in  Gaul  are  frequently 
given  in  leagues  (always  in  whole  numbers),  which  are  in  every  instance 
reduced  to  Roman  miles  at  the  rate  of  a  mile  and  a  half  to  each  league. 
(See  also  Amm.  MarcelL,  xvi,  c  12.)  Hence,  taking  the  Roman  foot 
at  11 '62  English  inches  (which  is  a  mean  between  the  most  trust- 
worthy measures)  and  the  pace  of  5  feet  at  58*1  inches,  the  Roman 
mile  of  1000  paces  is  1614  English  yards,  and  the  leuca  was  therefore 
2421  yards, subject  to  the  error  of  the  Roman  estimation;  or  1*876 
modem  English  miles,  with  the  same  reservation. 

This  leuca  in  aU  probabiUty  was  brought  by  the  Normans  into 
England.  It  is  true  that  the  Saxon  charters  of  Ingulphus  describe 
distances  in  leucse ;  but  the  genuineness  of  these  charters  is  now  con- 
sidered more  than  questionable,  and  perhaps  this  very  circumstance  is 
a  presumption  against  them. 

The  evidence  against  the  genuineness  of  the  history  of  Ingulphus, 
when  all  put  together,  looks  very  strong.  (Wright, '  Biog.  Brit  Lit,' 
Anglo-Norman  period,  p.  28.)  There  is  nothing  to  set  against  it  except 
our  knowledge  that  tne  reaction  against  a  work  which  has  once  been 
received,  when  suspicion  of  forgery  arises,  is  strong  and  even  bitter :  a 
modified  conclusion  may  possibly  be  arrived  at  in  time.  It  must  be 
remembered,  also,  that  Uie  same  researoh  which  lias  thrown  doubt 
upon  Ingulphus  has  detected  much  tendency  to  Normanism  in  England 
even  before  the  invasion  by  William :  how  much,  is  perhaps  hardly 
known.  It  may  therefore  possibly  be  that  the  leuca  was  to  some 
extent  used  in  Saxon  England. 

The  leuca  soon  began  to  vaiy  in  size.  Ducange  cites  an  old 
metrologiBt  who  speaks  of  two  leucsB,  the  one  legal,  of  3000  paces,  the 
other  common,  varying  much  in  different  countries.  In  the  confusion 
incident  to  our  subject,  it  will  be  worth  while  to  remember  that  it  was 
not  uncommon,  when  a  measiuv  was  found  too  short  for  convenience, 
to  double  it  without  altering  its  name :  thus  among  the  list  of  old 
coins  (1540)  given  by  John  Dee,  is  found  the  penny  of  two  pence.  The 
registers  of  Battle  Abbey  (Sir  H.  Ellis)  and  the '  Monasticon  Angli- 
canum'  (Ducange)  describe  the  leuca  as  containing  12  quarantenae,  or 
furlongs.  Now  the  furlong  (forty-long)  is  always  40  perohes,  and  the 
perch,  though  varying  much,  yet  was  settled  very  early  at  16  i  feet. 
This  giyes  a  modem  statute  mue  and  a  half  to  the  leuca ;  so  that  a 
certain  set  of  old  authorities  countenance  the  notion  that  the  leuca  was 
in  their  time  very  little  more  than  that  of  the  Gauls.    It  is  not  worth 

*  The  reading  in  Uctychius  is,  Ai^,  Mt^ps*  «v  >^Ua«nc.  We  do  not  know 
^^0  made  the  correction  r«A«rf««ff,  but  this  word  or  FoAAnus  ia  probably  the 


while  to  take  into  account  any  possible  variations  of  the  foot,  since  all 
the  information  we  can  obtun  is  too  rough  even  to  make  the  whole 
difference  between  the  Roman  and  modem  English  foot  of  conse- 
quence* 

The  earlier  statutes  do  not  define  the  itinerary  measures;  oonflning 
themselves  entirely  to  those  by  which  land  and  goods  were  bought  and 
sold.  And  the  itinerary  measures  seem  to  have  been  on  the  increase, 
perhaps  for  the  following  reason :  the  jurisdiction  of  towns,  monas- 
teries, &c,,  was  usually  defined  as  extending  a  leuca  or  a  given  number 
of  leucsQ  in  every  direction  from  their  precincts,  so  that  it  became  the 
interest  of  these  powerful  bodies  to  make  the  leuca  as  long  as  possible. 
The  old  French  term  han-lieuje,  hannirUuca,  or  league  of  the  edict  or 
regulation,  refers  to  the  space  over  which  jurisdiction  was  granted. 
Ingulphus,  or  his  personator  (for  such  a  &ct  the  two  are  almost 
equally  good  authorities),  perhaps  lets  us  a  little  mto  the  secret 
when,  speaking  of  his  own  monastery,  he  says,  "  Prudentiasimi  meta- 
tores,  contra  malitiam  emulonim  nostrorum  piissim^  providentes, 
potius  plus  quam  minus  ponere  voluemnt."  The  same  Ingulphus 
informs  us  that  in  his  time  the  usual  league  was  of  2000  paces,  or 
1*835  modem  EngUsh  miles,  if  the  Roman  pace  be  meant :  but  he  adds 
that  the  English,  adopting  a  Norman  word  to  their  own  measure, 
frequently  spoke  of  leucse  when  they  meant  miles.  But  it  may  be 
questioned  whether  the  mile  and  the  leuca  ever  became  interchangeable 
words  in  writings  or  charters,  at  least  in  England  :  in  several  Conti- 
nental countries  the  term  mile  never  became  vernacular,  and  miliare 
is  therefore  translated  by  league. 

There  is  sufficient  evidence  to  show  that,  whatever  the  mile  of  a 
later  date  may  have  been,  the  leuca  was  generally  two  miles,  though 
instances  occur  in  which  it  is  stUI  described  as  1500  paces.  The  ioi- 
lowing  are  extracts  with  which  we  have  been  favoured  from  manu- 
scripts in  the  British  Museum.  In  the  registers  of  the  monastery  of 
Canterbury  (of  the  14th  century)  we  have  Uie  following :— "Mensuia 
unius  pollicis  incipit  ex  transverse  radicum  unguinum  pollicis.  Tres 
pollices  unam  palmam  faciunt :  quatuor  palmi  fadunt  imiun  pedem. 
Pes  et  dimidium  faciunt  cubitum  parvum  :  Sex  parvi  cubiti  faciunt 
cubitum  inagnum.  Quinque  pedes  faciunt  passum  unum.  Centum 
viginti  quinque  passus  faciunt  stadium  unum.  Octo  stadia  faciunt 
unum  miliare.  Duo  miliaria  fitciunt  unam  leucam."  This  gives  a 
leuca  of  10,000  feet  Again,  in  the  same  manuscript :  "  Memorandum 
quod  viiga  communis  continet  xvi  pedes  et  dimid.  videlicet  quinque 
\ilnse  et  dimid.  secundum  standardum  Regis.  Idem  xL  virgat.  conti- 
nent i.  quarantenam.  Item  vii.  quarantena  et  dimid.  iii.  virgat.  et  ii. 
palm,  continent  unum  miliar.  Item  duo  miliar,  continent  i  leucam.** 
This  gives  a  leuca  of  the  same  length.  In  a  manuscript  supposed  to  be 
of  the  time  of  Edward  IV.  we  find  ''v.  fote  make  a  pase,  and  ther  go 
viii.  forelongs  to  a  mile  in  Tngland,  and  iL  ynglysch  myle  make  a 
ffi'enshe  leweke." 

Bracton  (Henry  III.)  and  Fleta  (Edward  I.  ?)  both  assert  (see  the 
citations  in  Cowell,  Oomyns's '  Digest,'  &c.)  6  leagues  and  half  a  league 
and  the  third  part  of  a  half  (or  6|  leagues)  as  being  the  distance  between 
two  markets  which  do  not  injure  each  other ;  because  20  miles  is  a 
reasonable  day'a^'oumey :  now  (both  of  them  say)  if  the  dieta,  or  day's 
work,  be  divided  into  three  parts,  the  first  is  for  going  to  the  market, 
the  second  for  business,  and  the  third  for  returning.  This  appears  to 
mean  that  no  market  should  be  estabhshed  within  a  third  of  a  day's 
journey  of  any  one  who  is  already  within  a  third  of  a  day's  journey  of 
the  established  market,  so  as  to  give  him  tbo  option  of  going  to  either; 
that  is,  the  two  markets  must  be  at  least  |  of  20  miles  apart,  which 
being  further  described  as  6}  leagues,  shows  that  the  leuca  is  2  miles. 
This  quotation  is  important,  as  establishing  the  meaning  which  the 
old  law  writers  attached  to  the  word. 

It  may  then,  we  think,  be  confidently  asserted,  that  the  league, 
which  began  as  a  mile  and  a  half  (Roman),  soon  became  lengthened, 
until  it  remained  fixed  at  two  of  the  miles  of  the  day.  It  appears, 
also,  that  this^  length  of  2  miles  was  a  settled  league  at  so  early  a 
period,  that  it  is  the  measure  of  our  oldest  law  writers,  and  of  most  of 
the  oldest  charters.  It  depends,  therefore,  upon  the  mile  of  the  13th 
and  14th  centuries ;  and  we  must  refer  to  the  article  Mils  for  the  dis- 
cussion of  its  absolute  length.  In  order  that  matters  of  computation 
very  nearly  related  may  not  be  separated,  we  refer  to  that  article  some 
independent  evidence  on  the  length  of  the  league,  which  makes  no 
mention  of  the  mile.  We  shall  finish  this  article  by  stating  our  con- 
viction that  the  length  of  the  league  or  leuca  was,  in  the  time  of  the 
old  law  writers,  very  near,  one  way  or  the  other,  to  two  modem  statute 
miles  and  nine-tenths  of  a  mile :  the  old  mile  being  to  the  modem 
statute  mile  in  the  proportion  of  145  to  100. 

LEAP  YEAR,  the  name  given  to  every  fourth  year  of  the  Julian 
calendar,  in  whidi  one  additional  day  (a  twenty-ninth  day  of  February) 
is  reckoned.  This  correction  constitutes  the  custinction  of  the  Julian 
calendar:  the  necessity  for  the  Gregorian  correction  arises  from  the 
years  being  made  a  very  little  too  long,  one  with  another,  by  making 
them  consiBt  of  865^  days  each,  as  is  done  when  a  day  is  added  to  each 
fourth  year.  The  Gregorian  correction  is  made  by  omitting  three  leap 
years  in  four  centuries,  and  it  is  settled  that  the  conomon  years,  which 
would  otherwise  be  leap  years,  shall  be  those  which  terminate  centuries 
in  which  the  first  pair  of  figures  is  not  divisible  by  four.  Thus  the 
years  1800  and  1900  are  not  leap  years,  but  2000  is  leap  year ;  2100. 
2200, 2300  are  not  leap  years,  but  2400  is  leap  year.    [Kauskdae.] 
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LEASE.  A  leaso,  or  letting,  k  sometimes  called  a  demise  (demiasio.) 
It  is  sometimes  said  that  Lease  is  from  the  Latin  "  locatio ;  **  but  as  the 
Terb  which  corresponds  to  the  nomi  Lease  is  Let,  it  seems  that  the 
word  Lease  is  the  noun  which  corresponds  to  the  verb  Let.  The  verb 
let  is  akin  to  the  French  "  kisser,"  and  the  German  "  lassen/' 

He  who  lets  land  is  called  the  lessor,  and  he  to  whom  land  is  let  is 
called  the  lessee. 

There  are  various  legal  definitions  of  a  lease.  A  lease  has  been 
defined  to  be  a  conveyance  of  lands  or  tenements  from  lessor  to  lessee 
for  life,  for  years,  or  at  will,  generally  in  consideration  of  a  rent  or 
other  annual  recompense  to  be  paid  l^  the  lessee  to  the  lessor.  The 
reservation  of  a  rent  is  not  essential  in  a  lease ;  but  payment  of  rent  is 
now  the  chief  condition  on  which  lands  are  let. 

To  constitute  a  lesse,  it  is  necessary  that  the  lands  must  be  let  for  a 
less  time  than  the  period  for  which  the  lessor  has  an  interest  in  the 
lands  demised.  If  a  man  parts  with  all  his  interest  in  the  lands  or 
tenements,  the  conveyance  is  an  assignment,  and  not  a  lease.  The 
relation  that  is  created  by  a  lease  between  the  lessor  and  the  lessee  ii 
usually  expressed  by  the  phrase  landlord  and  tenant.  The  lessor  has 
a  reversion  in  the  limds  which  are  demised,  that  is,  after  the  expiration 
of  the  lease  titie  land  reverts  to  him.  The  lessor,  by  virtue  of  tiiis 
reversion,  seignory,  or  lord's  title,  has  the  power  of  distraining  on  the 
land  for  the  rent  which  is  agreed  on,  and  for  the  services  which  may 
be  due  by  the  terms  of  the  lease ;  and  fealty  is  always  due  to  the 
lessor.  The  ordinary  lease  is  that  for  a  term  of  years,  by  which  lease 
a  rent,  generally  payable  in  money,  at  stated  times,  is  reserved  to  the 
lessor.    These  stated  times  are  usually  quarterly  periods. 

The  words  used  in  a  lease  for  the  purpose  of  conveymg  that  interest 
in  the  lands  which  constitutes  a  term  of  years  are  "  demise,  grant,  and 
to  farm  let.**  These  words  are  derived  from  the  law-Latin  expressions 
"  demisi,  concessi,  et  ad  firmam  tradidi."  The  word  "  firma,*'  fkrm,  is 
said  to  sifpufy  originally  "provisions,"  and  "to  farm  let"doea  not 
properly  signify  to  let  to  be  farmed,  in  the  modem  sense  of  the  term, 
but  to  let  on  the  condition  of  a  certain  rent  being  paid  in  farm,  that  is, 
in  provisions.  If  this  explanation  is  correct,  a  "  kimer"  is  one  who 
had  the  use  of  lands  on  condition  of  paying  a  "farm'*  or  rent  in 
provisions,  such  as  com  and  beasts.  But  Uie  word  "farm"  now 
signifies  the  lands  which  a  man  hires  to  cultivate  upon  the  payment  of 
a  rent. 

The  interest  which  a  man  acquires  in  land  by  a  lease  for  years  is  a 
term  of  years,  or  an  estate  for  years.  The  word  lease  is  .used  in 
common  language  also  to  signify  the  estate  or  interest  which  t£e  lessee 
acquires  by  the  lease ;  but  the  word  lease  signifies  properly  the  con- 
tract or  conveyance  by  which  the  lessee  acquires  ^e  interest  in  the 
lands. 

The  words  "  demise,"  &c.,  above  mentioned,  are  the  proper  words  to 
constitute  a  lease  for  years :  but  any  words  are  sufficient,  which  dearly 
show  "  the  intent  of  the  parties  that  the  one  shall  divest  himself  of  the 
possession  (of  the  land),  and  the  other  come  into  it  for  a  determinate 
time.''  When  the  written  contract  was  not  intended  to  be  a  lease, 
but  an  agreement  for  a  future  lease,  it  was  often  difficult  to 
determine  whether  the  contract  were  not  so  expressed  as  to  make  it  a 


At  common  law,  it  was  necessary  for  the  lessor  to  enter  on  the 
lands  in  order  to  make  the  lease  complete,  and  no  writing  was  neces- 
sary. But  the  Statute  of  Frauds  (29  Car.  IL  o.  8,  §  1)  enacted,  that 
all  leases,  estates,  interests,  of  freehold  or  terms  of  years,  created  by 
livery  and  seisin  only,  or  bv  parol,  and  not  put  in  writing  and  signed 
by  the  parties  so  making  uie  same  or  their  agents  thereunto  lawfully 
authorised  by  writing,  shall  have  the  force  and  effect  of  leases  or 
estates  at  wUl  only,  except  leases  not  exceeding  the  term  of  three 

I^ears  from  the  mi^dng  thereof,  upon  which  the  rent  reserved  to  the 
andlord  during  such  term  shall  amount  to  two-thinis  at  the  least  of 
the  full  and  improved  value  of  the  thing  denused.  The  Act  8  <Ai  9 
Vict.  c.  110,  enacts  that  a  lease  required  by  law  to  be  in  writing 
made  after  Oct.  1, 1845,  shall  be  void  in  law  unless  made  by  deed. 

The  word  "  lands,"  which  refers  to  the  subject  matter  of  a  lease, 
comprehends  what  is  upon  the  lands,  as  houses  and  oUier  buildings, 
though  houses  and  buildings  are  generally  mentioned  specifically  in 
the  lease. 

The  law  of  leases  comprehends  a  great  number  of  rules,  which  may 
be  conveniently  reduced  to  the  following  general  heads : — 

1.  The  things  which  may  be  subjects  of  leases. 

2.  The  persons  who  may  grant  leases,  and  their  powers  to  grantw 

3.  The  form  of  leases,  and  the  legal  construction  of  the  agreements 
contained  in  them. 

The  examination  of  these  subjects  belongs  to  treatises  on  Law.  The 
article  '  Leases  and  Terms  of  Tears,'  in  Bacon's  'Abridgment,'  is  gene- 
rally referred  to  as  a  good  compendium  of  the  law.  A  lease  may 
contain  any  agreements  that  are  lawful.  The  object  of  the  present 
article  is  to  consider  what  agreements  farming-leases  sJiouId  contain 
or  should  not  contain,  in  order  that  the  lease  may  be  most  beneficial 
to  the  landlord  and  the  tenant^  and  by  consequence  to  the  public 
generally. 

The  chief  subjects  of  leases  are  houses  and  buildings  of  all  kinds, 
enltivable  lands,  and  mines.  Many  persons  who  have  not  the  completo 
ownership  of  houses  and  lands  are  enabled  to  grant  leases  tmder  par- 
ticular powers ;  and  there  are  many  statutes  imder  which  particular 


dosses  of  persons  are  enabled  or  restrained  as  to  the  granting  of  leases 
sudi  as  bidiops,  deans  and  chapters,  and  others. 

The  kind  of  leases  of  which  we  shall  treat  here  are  farming 
leases,  which  are  granted  by  persons  who  have  full  power  to  grant 
them  on  such  tenns  as  they  please.  The  particular  form  of  sudi 
loues.  as  already  intimated,  is  a  matter  that  bd<Higs  to  the  subject 
of  public  economy,  and  it  is  almost  beyond  the  proviooe  of  direct 
legislation. 

At  present  a  great  part  of  the  land  in  England  and  Wales  la  held 
by  large  proprietors,  and  the  number  of  land-owners  who  culttvato 
their  own  estates  is  comparatively  small.  In  many  parts  of  the  king- 
dom the  number  of  small  land-owners  who  cultivate  their  own  farms 
has  certainly  been  decreasing  for  some  centuries,  and  the^  are  pro- 
bably fewer  now  than  in  some  former  periods  of  our  history.  In 
England  the  great  sub^Livision  of  land  nas  been  prevented  by  the 
fom  of  government  and  the  habits  and  feelings  of  those  who  have 
had  the  3det  political  power :  and  the  great  increase  of  wealth  that 
has  arisen  out  of  the  manufacturing  and  commercial  industry  of  the 
countiy  has  tended  to  prevent  the  subdivision  of  land  and  not  to 
increase  it.  Those  who  acquire  great  wealth  in  England^  by  mant»- 
factures  and  commerce  generally  lay  out  a  large  port  of  it  in  the  pur- 
chase of  land;  for  tiie  ownership  of  land  is  that  which  enables  a  man 
to  found  a  fainily  and  to  perpetuate  it,  to  obtain  nodal  respect  and 
oonmderation,  and  also  political  weight  in  the  administration  of  publk 
affairs.  It  facilitates  his  dection  to  the  House  of  Commons,  and  if  he 
pkys  hk  part  wdl,  it  may  introduce  him  in  due  time  to  the  House  of 
Lords,  and  place  him  among  liie  nobility  of  England. 

Those  who  cannot  acquire  land  enough  to  give  them  political  weight, 
are  still  anxious  to  acquire  land  as  a  means  of  sodal  distinction,  and 
as  a  permanent  investment  which  must  continually  rise  in  value. 
Thus  there  k  a  constant  competition  among  the  rich  for  the  acqui- 
sition of  land,  which  raises  its  price  above  its  simple  commercial  value ; 
and  a  man  of  moderate  means  does  not  find  it  eaiy  to  purchase  land  in 
small  quantities  and  on  such  terms  as  wUl  enable  him  to  obtain  a 
proper  remuneration  for  the  cultivation  of  it. 

The  great  mass  of  the  cultivatora  in  England  are  now  tenant 
krmen,  who  hold  their  land  either  by  leases  for  yean  or  by  such  agree- 
ments as  amount  to  a  tenancy  from  year  to  year  only;  and  there  k  the 
like  kind  of  competition  among  them  to  obtain  k^d  upon  lease,  that 
there  k  among  the  wealthy  to  obtain  land  by  purchase.  The  con- 
sequence k  Hiat  more  rent  k  often  paid  for  Umd  than  it  k  worth :  a 
consequence  of  the  limited  amount  of  knd  and  of  the  number  of  com- 
petiton  for  it.  Thk  drcumstanoe,  however,  combined  with  others, 
enables  the  landlord  to  impose  conditions  which  are  unfavourable  to 
the  tenant  and  to  agriculture,  and  fimilly  to  himself. 

Several  things  are  essential  to  the  good  cultivation  of  land,  whether 
it  k  hdd  by  lease  or  k  the  property  of  the  cultivator.  These  essenUab 
are,  a  knowledge  of  the  hest  modes  of  husbandry,  adequate  ci^fkital, 
and  a  market  in  which  the  farmer  may  freely  buy  and  sell  all  that  he 
wanto.  Kow,  in  the  present  state  of  agriculture  in  this  coimtiy,  not 
one  of  these  three  conditions  existo  in  the  degree  which  k  neceasaiy 
to  ensure  good  cultivation.  The  greater  part  of  the  land  in  England, 
as  already  observed,  k  cultivatra  under  leases  or  a  tenancy  from 
year  to  year;  and  the  covenanto  in  the  leases  are  often  Buca  as  to 
be  an  insuperable  obstacle  to  good  sgriculture.  The  condition  then 
of  the  tenant  farmer,  as  deteimined  by  hk  lease,  k  that  which  we 
have  to  consider. 

Many  landhdden  have  several  objects  in  view  in  letting  then- 
lands  beddee  the  getting  of  rent.  One  of  these  objecte  k  to  main- 
tain thdr  poUticd  weight  by  commanding  the  votes  of  their  tenantry ; 
and  thk  k  mainly  effected  by  not  granting  tiiem  leases  of  their  lands 
for  determinate  periods,  such  as  seven,  fourteen,  or  twenty-one  yean; 
but  by  making  thesn  very  nearly  tenante  at  will,  or  Ikble  to  quit  at 
six  months'  notice.  He  who  depends  for  hk  subsistence  on  having  a 
piece  of  land  to  cultivate,  out  of  which  he  may  be  turned  on  a  diort 
notice,  will  not  be  an  independent  voter.  Nor  can  the  landlord  expect 
to  have  a  good  tenant  iirho  will  improve  hk  land  and  a  political  tool  at 
the  samtf  time.  The  uncertaintv  of  the  tenure  will  prevent  a  man  of 
skill  and  capital  from  investing  nk  money  upon  so  uncertain  a  return. 
There  may  be  many  cases  in  which  the  perscoial  character  of  the  land- 
lord k  a  suffident  guarantee  to  the  tenant  that  he  will  not  be  dis- 
turbed in  the  possesnon  of  the  land,  even  where  he  has  no  proper 
lease,  so  long  as  he  cultivates  it  fairly  and  pavs  hk  rent^ 

But  the  most  intelligent  landlords  themselves  admit  that  the  only 
proper  tenure  of  the  tenant  k  that  of  a  lease  for  a  determinate  period ; 
and  it  is  on  thk  condition  done,  as  a  general  rule,  that  a  landlord  can 
get  men  of  capital  and  skill  to  cultivate  hk  land.  It  has  been  main- 
tained by  arguments  which  are  unanswerable,  that  if  knds  were  let  to 
farmer  tenante  on  leases  for  a  determinate  number  of  jjrean,  and  on 
conditions  which  should  not  interfere  with  the  land  being  cultivated 
in  the  best  mode,  there  would  be  a  great  amount  of  fresh  capitd 
applied  to  the  cultivation  of  the  land,  with  all  the  improvemente  of 
modem  husbandry.  It  k  contrary  to  experience  and  to  all  reason  to 
suppose  that  a  good  £umer  will  apply  hk  skill  and  capitd  to  improvo- 
ment  of  another  man's  property,  unless  he  has  the  security  that  he  will 
be  remimerated. 

The  improvemente  which  would  follow  from  a  good  system  of 
leadng,  would  be  the  abolition  of  the  evik  which  now  exist  in  coQSt»- 


167 


LEASE. 


LEASE  AND  RELEASE. 


108 


quence  of  uncertain  tenure  and  of  bad  leaaea.  It  is  affinned  by  the 
best  authorities  that  the  amount  of  capital  which  is  now  applied  to  the 
cultivation  of  the  land  in  England  is  very  inadequate^  that  a  large  part 
of  the  farmeiB  haye  not  sufficient  capitcd  to  improve  their  lands,  jior 
the  necessary  skill  and  enterprise;  and  it  is  maintained  that  these 
evils  are  mainly  owing  to  the  want  of  a  sufficient  security  of  tenure  or 
the  want  of  a  lease,  or,  where  there  is  a  lease,  to  the  absurd  restrictions 
with  which  many  of  them  abound. 

It  has  been  said,  and  truly  enough,  that  there  Is  no  advantage  to  the 
landlord  in  grantixig  a  lease  to  bad  cultivators,  and  that  there  are  many 
such.  Such  a  lease  would  not  indeed  be  any  advantage  to  the  farmer 
himself  or  the  community  in  general ;  but  he  who  has  land  to  let,  and 
will  let  it  on  terms  that  are  mutually  profitable  to  the  landlord  and 
the  tenant,  will  be  much  more  likely  to  get  a  tenant  of  competent  skill 
and  capital,  than  he  who  gives  the  farmer  an  uncertain  tenure  or  binds 
him  in  the  fetters  of  a  bad  lease. 

The  preservation  of  the  game  and  the  enjoyment  of  the  pleasures  of 
the  chiuw,  or  of  ih»  profits  derived  ^m  the  wild  animals,  is  another 
object  which  some  landlords  secure  by  their  lease  with  as  much 
minuteness  and  strictness  as  they  do  their  rent.  [C^amsLawb.]  Thus, 
in  addition  to  getting  a  rent  from  his  land,  the  landlord  ofUax  wishes 
to  command*  the  votes  of  his  tenant  and  secure  his  game.  With 
reference  to  these  objects  and  certain  other  imaginary  advantages 
which  he  purposes  to  secure  by  directing  the  mode  of  cultivation,  he 
has  a  lease  drawn  up  with  conditions,  restrictions,  penalties,  and  feudal 
services,  which  no  care  on  the  part  of  the  &rmer  can  prevent  him 
from  breaking  in  some  particulu*,  and  which  no  man  of  capital,  skill, 
and  independent  feeling  would  consent  to  sign. 

But  these  farming  leases  ara  often  copies  of  old  leases,  made  in 
other  davs,  and  are  unsuited  to  the  present  state  of  agriculture.  The 
things  which  they  require  not  to  be  done  and  those  wmch  they  require 
to  be  done,  are  often  inconsistent  with  good  agriculture,  or,  in  other 
words,  they  prevent  the  land  from  yielding  that  amount  ot  produce 
which  it  would  yield  under  the  best  system,  not  only  without 
thereby  being  impoverished,  but  with  the  certainty  of  permanent 
improvement.  Ignorance  on  the  side  of  the  landlord  of  his  true 
interest  is  one  of  the  reasons  why  many  of  these  absurd  leases  still 
exist. 

There  can  be  no  principle  in  the  letting  of  land,  if  the  object  be  simply 
to  secure  the  beet  rent  to  tiie  landlord  and  the  permanent  improvement 
of  the  land,  which  makes  it  different  from  the  letting  of  any  other 
piece  of  property.  The  good  farmer  hires  land  to  cultivate,  with  the 
nope  of  deriving  profit  horn  the  application  of 'his  skill  and  capital 
He  does  not  want  the  advice  and  direction  of  another  man :  he  trusts 
to  himsell  The  first  object  of  the  landlord  is  to  get  as  much  rent  as 
his  land  is  worth,  and  to  secure  it  against  deterioration  during  the 
tenant's  occupation.  The  terms  of  the  lease,  then,  should  simply  be 
the  payment  of  the  rent  agreed  on,  and  the  observance  of  such  con- 
ditions as  are  found  by  experience  and  known  to  practical  agriculturists 
to  be  necessary  to  secure  the  permanent  value  of  the  landlord's  land. 
It  is  admitted  by  all  reasonable  people  that  the  landlord  should  have 
ample  security  by  the  lease  for  his  land  being  given  up  to  him  at  the 
end  of  the  lease  in  as  good  condition  as  he  gave  it  to  tne  tenants  The 
tenant  wants  no  directions  from  the  landloid,  and  no  conditions  in  his 
favour,  beyond  the  simple  condition  of  being  allowed  to  cultivate  the 
land  in  the  best  way  that  he  can  for  his  own  profit  during  a  period 
sufficiently  long  to  secure  him  a  return  for  his  outlay;  and  he  acknow- 
ledges that  he  must  submit  to  all  conditions  in  favour  of  the  landlord 
winch  ara  not  inconsistent  with  his  free  cultivation,  and  which  shall 
secure  the  permanent  value  of  the  landlord's  property.  Perhaps  many 
landlords  who  now  grant  hard  leases  would  admit  this  general  principle : 
but  when  they  came  to  details,  they  would  insist  on  many  conditions 
as  necessary  to  secure  their  permanent  interest,  which  a  good  fanner 
would  object  to  as  not  necessary  for  that  purpose,  and  also  as  incon- 
sistent with  his  profitable  cultivation. 

The  framing  of  such  a  lease  as  we  have  described  in  general  terms, 
must  be  the  joint  work  of  intelligent  and  liberal  landlords  and  of  good 
tenant  farmers.  It  may  require  some  time,  some  more  experience, 
and  suggestions  from  many  quarters  before  such  a  lease  is  got  into  the 
best  form*  But  it  is  an  object  worth  the  consideration  of  all  persons 
interested  in  the  cultivation  of  the  land,  and  some  attempts  in  this 
dii'ection  have  been  made  alreadr. 

The  covenants  contained  in  a  lease,  however  few  they  may  be,  often 
occasion  difficulty  and  dispute  upon  the  expiration  of  the  tenancy. 
The  landlord  mav  often  claim  more  than  his  due,  and  the  tenant  may 
be  disposed  to  ao  less.  These  difficulties  are  not  peculiar  to  farm 
tenancies;  they  occur  continually  in  the  case  of  dwelling-houses  let  for 
a  term  of  years  upon  the  condition  of  keeping  them  in  good  repair.  If 
such  disputes  cannpt  be  settled  amicably,  or  by  reference  to  arbitra- 
tion, the  only  way  is  by  l^gal  proceedings.  It  has  been  suggested  that 
in  the  case  of  dwelling-houses  in  Ivge  towns  like  London,  some  em 
mode  of  finally  settling  such  disputes  might  be  established.  In  sucn 
cases,  the  evidence  of  surveyors  is  the  evidence  on  which  a  juiy  miist 
give  their  verdict  in  case  of  legal  proceedings ;  and  it  would  be  <juite 
as  satisfactory  to  all  parties^  if  the  evidence  that  is  submitted  to  a  jury, 
for  their  judgment,  were  submitted  to  a  few  competent  persons  to 
be  chosen  in  some  uniform  manner,  and  whose  decision  should  be 
final 


In  1845  an  act  was  passed  (8  &  9  Yict  c  124)  entitled '  An  Act  to 
facilitate  the  granting  of  certain  Leases.'  Its  object  is  to  substitute 
abbreviated  forms  for  those  previously  in  use,  and  it  is  provided  that  in 
taxing  any  bill  for  preparing  and  executing  any  deed  under  the  act^  the 
taxing  officer,  in  estimating  the  proper  sum  to  be  charged,  is  to  con- 
sider 'not  the  length  of  such  deed,  but  only  the  skill  and  labour 
employed,  and  the  responsibility  incurred  in  the  preparation  thereof 
It  is  enacted  in  section  4,  *  That  any  deed  or  part  of  a  deed  which  shall 
fail  to  take  efifeot  by  virtue  of  this  act  shidl  nevertheless  be  as  valid 
and  effectual,  and  shall  bind  the  parties  thereto,  so  far  as  the  rules  of 
law  and  equity  will  permit,  as  if  this  act  had  not  been  made.*  There 
are  schedules  to  the  act,  one  of  which  gives,  in  column  1,  short  forms 
of  expression  which  may  be  used  in  place  of  the  ordinary  expressions 
in  leases,  which  are  contained  in  coluxxm  2;  and  it  is  enacted  by  sec- 
tion 1, "  That  whenever  any  party  to  any  deed  made  according  to  the 
forms  set  forth  in  the  first  schedule  of  this  act,  or  to  any  other  deed 
which  shall  be  expressed  to  be  made  in  pursuance  of  this  act,  shall 
employ  in  such  de^  respectively  any  of  the  forms  of  words  contained 
in  column  1  of  the  second  schedule  hereto  annexed,  and  distinguished 
by  any  number  therein,  such  deed  shall  be  taken  to  have  the  same 
effect  and  be  construed  as  if  such  party  had  inserted  in  such  deed  the 
form  of  words  contained  in  coluxxm  2  of  the  same  schedule,  and  dis- 
tinguished by  the  same  number  as  is  aimexed  to  the  form  of  words 
employed  by  such  party ;  but  it  shall  not  be  necessary  in  any  such 
deed  to  insert  any  such  number."  This  act  does  not  extend  to  Soot- 
land.  The  amount  of  words  saved  by  this  act  is  not  sufficient  to 
compensate  for  the  difficulties  that  may  arise  from  persons  "■ing  the 
abbreviated  forms  in  cases  where  they  may  not  intend  them  to  have 
the  full  meaning  which  this  act  gives  to  theixL  He  who  wishes  to 
guard  himself  either  as  a  landlord  or  tenant  by  suitable  covenants 
vrill  do  better  to  express  his  meaning  at  fidl  length,  without 
availing  himself  of  the  abbreviated  forms  which  this  act  invites  him 
to  use. 

Leases  in  general  require  either  an  ad  valorem  stamp,  now  of  veiy 
moderate  amount,  or  the  common  deed  stamp,  without  which  the 
instrument  cannot  be  given  in  evidence. 

LEASE  AND  RELEASE.  Beoent  legislation  has  swept  away  the 
mode  of  conveyance  by  lease  and  release,  which  was  formerly  almost 
uxxiveraaL  The  importance  which  this  legal  device  formerly  had  in  the 
system  of  conveyancing,  makes  it  necessary  to  give  an  account  of  it 
here.  There  are  various  kinds  of  release,  but  that  intended  in  the 
phraee  in  question,  is  the  relinquishment  of  some  right  or  benefit  to  a 
person  who  has  alxeady  some  interest  in  a  tenement,  and  such  interest 
as  qualifies  him  for  receiving  or  availing  himself  of  the  right  or  benefit 
so  nlinquished.  (Burton's  Law  tfJtecU  Property,  45.)  Before  the  pass- 
ing of  the  Statute  of  Uses  **  it  aj^iears  that  a  lease  for  two  or  three 
years  was  sometimes  made,  and  perfected  by  entry  of  the  lessee,  for 
the  single  purpose  of  his  afterward  reoeivixig  a  release  of  the  reversioxL 
Thus  arose  a  sort  of  compound  conveyance,  called  a  lease  and  release, 
which,  if  the  grantor  were  seised  in  fee  simple,  had  the  same  effect  as  a 
feoffment."  {Ibid,,  62.) 

When  it  had  been  determined  that  the  Statute  of  Uses  operated  so 
as  to  give  an  estate  in  land  without  ent^,  a  lease  for  a  year  by  baigain 
and  sale  was  made  by  the  vendor  to  the  purchaser.  A  use  was  thus 
raised  to  the  bargainee,  without  any  enrolment,  which  in  the  case  of 
freehold  interests  was  required  by  the  statute  of  enrolments ;  and  the 
use  thus  raised  or  created  for  the  bargainee  was  converted,  by  the 
Statute  of  Uses,  into  a  legal  estate.  Thus  the  bargainee  became 
immediately  a^ble  of  accepting  a  release  of  the  freehold  and  rever- 
sion :  and  a  release  was  accordingly  made  to  him,  dated  the  day  next 
after  the  day  of  the  date  of  the  bargain  and  sale.  The  release  made  to 
a  purchaser  who  has  an  estate  by  virtue  of  the  bargain  and  sale  may 
either  be  a  release  at  common  law  as  referred  to  in  the  passage  just 
quoted,  or  it  may  be  a  release  under  the  Statute  of  UMs,wLich  is 
now  always  meant  when  we  speak  of  the  conveyance  called  a  lease 
and  release. 

.  This  conveyance  is  said  to  have  been  first  contrived  by  Sexjeant 
Moore,  at  the  request  of  Lord  Norris,in  order  that  some  of  his  kindred 
should  not  know,  by  any  search  of  public  records,  what  settlement  he 
should  make  of  his  estate.  The  validity  of  it  was  formerly  doubted. 
But  it  was  resolved  (18  Jac.  L)  by  the  chief-justices  Montague  and 
Howard,  and  chief-baron  Tanfield,  that  upon  a  deed  of  baigain  and 
sale  for  years  of  land,  though  the  baxnainee  never  entered,  if  after- 
wards the  baigainor  makes  a  grant  of  ue  reversion,  reciting  the  lease, 
to  divers  uses,  it  was  a  good  conveyance  of  the  reversion,  ( LtUwich  v. 
MiUon,  Cro.  J^,  604.)  And  in  a  subsequent  case,  where  there  was  a 
bargain  and  sale  for  years,  foUovred  by  a  release,  judgment  was  given, 
— '  that  the  lease  being  within  the  Statute  of  Uses,  there  was  no  need 
of  an  actual  entry  to  make  the  lessee  capable  of  the  release;  for,  by 
virtue  of  the  statute,  he  shall  be  adjudged  to  be  in  actual  possession.' 
{Barker  v.  Keate,  2  Mod.,  249.) 

In  consequence  of  this  interpretation  of  the  law  lease  and  release 
became  the  most  common  assurance  for  the  transfer  of  freehold 
estates. 

Only  a  nominal  consideration  was  mentioned  in  the  bargain  and  sale; 
and  it  was  held  that  even  a  reservation  of  a  pepper-corn  rent  was  a 
sufficient  consideration  to  raise  a  use  by  a  bargain  and  sale  on  which  to 
found  a  release. 
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The  redtal  of  a  lease  for  a  year,  in  a  deed  of  release,  was  good  evi- 
dence of  such  lease  against  a  releasor  and  all  claiming  under  him  (but 
not  against  grangers),  without  proving  that  there  was  such  a  deed,  and 
that  it  was  lost  6r  destroyed.  Not  only  estates  in  possession,  but 
estates  in  remainder  and  reversion  were  conveyed  by  lease  and  release. 
Estates  in  remainder  and  reversion  expectant  on  estates  for  lives  might 
be  conveyed  by  lease  and  release ;  as  also  incorporeal  hereditaments, 
such  as  advowBons,  tithes,  rents,  fto.,  for  they  are  expressly  named  in 
the  Statute  of  Uses,  or  comprised  under  the  genextd  word  heredita- 
ments. (4  Cm.  IHg,,  114, 116.) 

Lease  and  release  was  one  of  those  which  were  technically  called 
innoeeni  conveyances^  in  contradistinction  to  those  which  are  teimed 

forttout. 

A  conveyance  by  lease  and  release  did  not  divest  any  estate,  or 
create  a  discontinuance  or  forfeiture.  Thus  Littleton  says : — "  By 
force  of  a  release  nothing  shall  pass  but  the  right  which  he  may  law- 
fully and  rightfully  release,  without  hurt  or  damage  to  other  persons, 
who  shall  have  right  therein,  i^r  his  decease."  And  in  a  subsequent 
section  he  says : — "  If  tenant-in-tail  lets  the  land  to  another  for  term 
of  years,  by  force  whereof  the  lessee  hath  possession,  and  the  tenant- 
in-tail  release  all  his  right  in  the  same  land,  to  hold  to  the  lessee  and 
his  heirs  for  ever,  this  is  no  discontinuance  :  but  after  the  decease  of 
the  tenant-in-taH,  his  issue  may  enter ;  for  by  such  release  nothing 
passeth  but  for  thne  of  the  life  of  the  tenant-in-tail." 

The  Act  4  ft  5  Vict.  o.  21,  made  the  lease  for  a  year  unnecessary, 
and  instead  thereof  it  was  only  required  that  the  act  should  be  referred 
to  in  the  releasing  clause,  which  thereupon  took  the  same  effect  as  if 
the  lease  had  been  actually  made.  Subsequently  the  Act  8  &  9  Vict. 
e.  110,  by  enacting  that  corporeal  tenements  should  be  deemed  to  lie  in 
grant  as  well  as  in  livery  took  away  all  necessity  for  the  legal  device  of 
•  release;  and  the  simple  word  grant  now  supplies  the  place  of  the  old 
eumbrous  machinery. 

LEASE  IN  SCOTLAND.    [Tacjk.] 
.  LEAST  ACTION,  PRINCIPLE  OF.    [Aowow,  Least.] 

LEAST  SQUARES,  METHOD  OF,  This  is  a  method,  which, 
since  its  first  introduction,  has  been  shown  to  be  the  method  of  finding 
the  most  probable  truth,  when  a  number  of  discordant  observations 
have  been  made  upon  a  phenomenon.  The  earliest  attempt  at  any- 
thing of  the  sort  was  made  by  Cotes,  in  a  tract  entitled '  Estimatio 
Errorum  in  mixta  mathesi/  in  which  he  very  distinctly  recommends  a 
process  which  is  identical  with  that  of  the  method  of  least  squares. 
It  is  remarkable  that  Cotes  proposes  this  theorem  not  merely  as  a  mode 
of  finding  a  convenient  mean  (as  was  done  by  Legeudre  and  Gauss), 
but  as  giving  positively  the  most  probable  result.  He  even  introduces 
the  hypothesis  of  observations  having  difierent  weights  (though  not 
with  perfect  correctness),  and  comes  as  near  as  possible  to  the  assertion 
afterwards  proved  by  Laplace.  It  will  be  worth  while  to  quote  the 
passage,  as  follows: — 'Mihi  vix  quidquam  ultorius  desiderari  vide- 
atur  postquam  ostensum  fuerit  qu&  ratione  Frobabilitas  maxima  in  his 
rebus  haberi  possit,  ubi  diversas  obeervationes,  in  eundem  finem 
institutse  pauUulum  diversas  ab  invicem  conclusiones  exhibentw  Id 
autem  fiet  ad  modum  sequentis  exempli  Sit  p  locus  objecti  alicujus 
ex  observatione  primft  definitus,  q,  r, «,  ejusdsm  objecti  loca  ex  obeer- 
vationibus  subsequentibus ;  sint  insuper  P,  Q,  b,  8,  pondera  xeoiprood 
proportionalia  spatiis  evagationum,  per  qua  se  diffundere  possint 
Errores  ex  obeervationibus  singulis  prodeuntes,  quicque  dantur  ex 
datis  exTorum  limitibus ;  et  ad  puncta  p,  g,  r, «,  intelligantur  pondera 
p,  Q,  B,  8,  et  inveniatur  eorum  gravitatis  centrum  z :  dico  pimctum 
z  fore  locum  objecti  m&zim^  probabilem  qui  pro  vero  ejus  loco  tutis- 
■m^  haberi  potest.' 

Legendre,  in  his  work  on  comets  (1800),  first  distinctly  proposed  the 
application  of  the  method  to  any  case,  and  Gauss  afterwards  stated 
that  he  had  been  in  the  habit  of  using  it  since  1795.  Finally,  Laplace, 
in  his  Theory  of  Probabilities  (1814),  and  we  believe  in  a  previous 
paper  publialie^l  in  the  '  Memoirs  of  the  Academy  of  Sciences,  showed 
that  this  methotl  was  in  all  cases  the  one  which  the  principles  of  that 
theory  pointed  out  as  giving  the  result,  which,  from  the  observations, 
has  the  greatest  weight  of  probability  in  its  favour.  The  details  and 
demonstration  of  this  method  may  he  found  in  the  work  of  Laplace, 
cited  in  the  Berlin  '  Astronomisches  Jahrbuch,'  for  1834  and  the  two 
following  years,  and  in  the  treatise  on  Probabilities  in  the  Encyclo- 
paedia MetropoUtana. 

The  most  simple  case  of  this  method  has  been  in  use  as  long  as 
accurate  observations  have  been  made,  imder  the  name  of  taking  an 
Average  or  a  mean.  If  three  observations  give  98,  94,  and  98,  then  the 
mean  of  the  three  is  95,  and  if  this  be  assumed  as  true,  it  is  also 
assumed  that  the  errors  of  the  observations  were  2, 1,  and  3.  The 
sum  of  the  squares  of  these  is  4  -t- 1  -t-  9,  or  14,  and  this  is  the  least 
possible  sum  which  can  be  thus  obtained.  If  for  example,  we  assume 
anything  but  95,  say  95*1,  the  assumed  errors  are  then  2*1,  1*1  and 
2*9,  the  squares  of  which  are  4*41, 1*21,  and  8*41,  the  sum  of  which 
is  14*08.  more  than  14. 

But  the  more  extended  cases  of  the  method  of  least  squares  are 
those  in  which  the  result  is  not  simply  observed,  but  is  to  be  deter- 
mined by  operations  upon  the  results  of  observation.  In  all  cases  the 
rule  is  the  same :  namely,  that  result  has  the  greatest  probability  in 
its  favour,  the  assumption  of  which  makes  the  sum  of  the  squares  of 
the  errors  the  least  possible,  provided  that  all  the  observations  are 


equally  worthy  of  confidence.    Without  entering  into  farther  explana' 
tion,  we  shall  give  the  results  of  one  case. 

Suppose  that  ▲  and  a  are  to  be  determined  by  observation,  the 
required  result  being  A4-a,  or  the  solution  of  the  equation  a  x=a. 
Suppose  also,  which  is  essential  to  the  simple  form  of  the  method 
wluch  we  now  give,  that  all  the  observations,  both  of  a  and  a,  are 
made  xmder  equally  fovourable  circumstances.  Say  that  iofor  observa- 
tions are  made  of  each ;  those  for  a  being  p,  q,  r,  and  a  .*  those  for  ▲ 
being  p,  q,  b,  and  8.  If  then  all  tlie  observations  were  perfectly  cor- 
rect, each  of  the  equations  p  x=:p,  q  x=q,  r  xss  B,t  x=b,  would  be 
identical  with  a  x=a.  Supposing,  however,  that  the  obeervations  are 
discordant,  taka  what  value  of  x  we  may,  the  several  quantities  px  — 
p,  q  x—Q,rx^n, »  x-— 8,  will  not  be  (as  they  should  be)  each  eqtal 
to  nothing.  Whatever  their  value  may  be,  the  whole  of  each  value 
will  be  error :  and  the  sum  of  the  squares  of  the  errors,  or 

(p  »  —  p)* 4-  (g  «- q)*  4-  (r  x— b)«  +  (•  x — s)* 

must  be  made  the  least  possible.    The  value  ol  x  which  satisfies  Uiia 
condition  is 

p«  -h  2*  +  r"  +  ^ 

which  is  the  most  probable  value. 

The  method  of  least  squares  is  now  univenoJly  used  in  astronomj, 
which  is  perhaps  the  only  science  in  which  so  delicate  a  test  is  ahso- 
lutely  necessary. 

LEATHER  MAKUFACTURE.  Leather  (ever,  French;  leder,  Ger- 
man ;  leer,  Dutch ;  Iceder,  Danish ;  Idder,  Swedish  ;  cucio,  Italian ; 
euicro,  Spanish ;  ihtMa,  Russian,)  is  prepared  from  the  skins  of  Awimad*, 
or,  it  would  perhaps  be  more  correct  to  say,  consists  of  tiiat  substance 
after  it  has  been  chemically  changed  by  the  process  ci  tanning  This 
change  is  effected  by  means  of  a  substance  residing  in  several  Tegetabla 
matters,  to  which  the  name  of  tannin  has  been  given.  When  this 
tannin,  which  is  soluble  in  water,  is  applied  to  the  hides  of  animals 
from  which  the  hair,  epidermis,  and  any  fleshy  or  fottv  parts  nAhp^rjryg 
to  them  are  removed,  and  whidi  hides  then  consist  wnoUy  of  gdajtm, 
also  soluble  in  water,  these  two  soluble  substances  so  unite  chemically 
as  to  form  the  wholly  insoluble  substance  called  leather.  The  object 
of  the  tanning  process  is  to  produce  such  a  chemical  change  in  skins  as 
may  render  tiiem  unalterable  by  the  external  agents  vmich  tend  to 
decompose  them  in  their  natural  state ;  and  in  connection  with  the 
subsequent  operations  of  dressing,  or  currying,  to  bring  them  into  a 
state  of  pliability  and  impenneability  to  water  which  may  adapt  them 
for  the  many  useful  purposes  to  which  leather  is  applied.  Eflfiscts  in 
some  degree  similar  are  produced  by  forcing  oil  or  grease  into  the  pores 
of  the  slun,  or  by  preparation  with  alum. 

The  preparation  of  skins  by  tanning  or  other  analogous  processes 
has  been  practised  from  the  earliest  times ;  and,  although  it  has  en- 
gaged the  attention  of  several  scientific  men,  and  has  beoi  the  subject 
of  many  curious  experiments,  it  has  received  less  modification  from 
recent  Improvements  in  chemical  science  than  many  other  manu- 
fitcturing  processes.  Several  plans  have  been  suggested  v^th  a  view  to 
expedite  the  process,  which,  on  the  old  system,  is  a  very  tedious  one, 
but  having  been  found  to  deteriorate  the  quali^  of  the  leather,  they 
have  been  wholly  or  partially  abandoned;  and  others,  which  appear 
to  be  more  successful,  are  as  yet  adopted  by  a  few  manufacturen 
only. 

Before  noticing  the  tanning  and  currying  processes,  it  will  be  de- 
sirable to  glance  at  the  chief  kinds  of  hides  and  skins  converted  into 
leather. 

Among  the  hides  of  oxtn,  those  supplied  by  bulls  axie  thicker, 
stronger,  and  coarser  in  the  grain  than  those  of  cows ;  while  the  hides 
of  buUocks  are  intermediate  between  those  of  the  bull  and  the  cow. 
The  thickest  and  most  substantial  leather  now  in  general  use  is  tliat 
made  from  the  hides  of  the  half-wild  cattle  of  South  America.  Such 
leather  is  employed  for  the  soles  of  boots  and  shoes ;  for  most  parts  of 
hafness  and  saddlery;  for  leather  trunks,  buckets,  hose  for  fire- 
engines,  and  pump-valves ;  for  the  thick  belts  used  in  militaiy  accou- 
trements ;  and  for  the  gloves  of  cavaliy.  The  thick  huff4eatker  for- 
merly used  as  armour,  and  which  was  pistol-proof,  and  would  resist 
the  edge  of  a  sword,  was  made  from  the  hide  of  the  urus  or  wild  bull 
of  Poland,  Hungary,  and  the  middle  and  southern  provinces  of  Russia; 
the  animal  itself  being  called  bufft,  whence  the  common  name  of  the 
leather  made  from  its  hide.  The  skins  of  calvet,  thou^  thinner  than 
those  of  cows,  are  thicker  than  most  other  kinds  of  skin  which  are 
converted  into  leather.  They  are  tawed  or  alumed  for  the  use  of 
bookbinders,  and  are  tanned  and  curried  for  the  upper  leathers  of  boots 
and  shoes.  It  was  formerly  customary,  in  the  south-west  of  Ireland, 
jto  slau^ter  cows  when  in  calf;  and  the  celebrated  Limerick  gloves 
were  made  of  the  exceedingly  fine  and  delicate  ddns  of  the  unborn 
calves.  jSAeep-fJbiiM  vary  mu<ui  in  quality.  A  long  fleece  always  in- 
dicates a  thin  skin ;  much  of  the  jeUy  had  up  in  that  organ  being, 
perhaps,  the  material  from  which  the  fleece  is  elaborated.  When 
simply  tanned,  sheepskins  are  employed  for  inferior  bookbinding,  for 
leathering  bellows,  and  for  various  other  purposes  for  which  a  cheap 
leather  is  required.  All  the  whiU4eather,  as  it  is  termed,  wtach  is  used 
for  whip-lashes,  bags;  aprons,  ta,  is  of  sheepskin;  as  are  also  the 
cheaper  kinds  of   woMcather,   of   which   brushes,    gloves,    under- 
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woutcoats,  and  other  uticles  of  dren  ua  miide.  Mock  or  imiUtion 
morocco,  and  most  of  the  othar  colourod  and  dj«d  leathen  used  for 
nomen'fi  and  children^  shoea,  carTiage-liniagH.  and  tliB  eoyoriag  of 
Btools,  cliain,  aofaa,  writiog-tijilcs,  fto.,  am  alxo  mads  ol  aheepakin. 
Jjamlnkiiu  are  moctl;  droned  whita  or  coloured  for  glovea ;  and  thoM 
ot  goau  and  kidt  euppl;  the  beat  qiulitiei  of  li^t  leather,  the  farmer 
being  the  matenBl  of  the  beat  morocoo,  of  tH  coloun,  while  kid  leatJiBr, 
both  white  and  cciloured,  aflbrda  the  Gneat  material  for  glovei  and 
Indiei'  ihoee.  Leather  faum  goat-akina,  onumentad  and  Bometimea 
gitt,  waa  tonnerlj  used  Taa  a  han^^iiiK  oi'  coTenns  for  walla.  Dtir  and 
anldope  dune,  ahamoved  or  dreaaed  in  oil,  are  ii»d  chiefly  for  riding- 
breechea.  Shamoyed  leather  breechea  were  fonnei'l;  vary  much  used, 
especially  in  the  army ;  but  being  found  unhealthy  to  hotsemen 
eipoaed  to  much  wet  weather,  the;  were  aupeneded  by  cloth  troumni, 
eicspt  in  a  few  special  regiments.  Hane-hidet,  which,  ootuddering 
their  aice,  are  thin,  are  tanoed  and  curried,  and  are  used  by  the  hameaa- 
maker,  especially  for  coUara ;  and  occaaionally,  when  pared  thin,  tor 
the  upper  leathers  of  ladiea'  walking  shoes.  Dog-ikint  are  thick  and 
tough,  and  make  excellent  leather ;  but  they  haTe  been  in  a  great 
measure  auperveded,  as  a  material  for  dresa  sboeii,  by  hone-leather  and 
by  tanned  nt-akina.  Stat-dOKt  produce  a  leather  nmilar  but  inferior 
to  that  supplied  by  dog-akina ;  and  h>g-JdKt  aSbrd  a  thin  but  dense 
leather,  wluch  is  used  excluaiTely  for  ooTering  the  seata  of  saddles. 
Parpoae-AiaM  have  lately  been  mode,  in  Canada,  into  strong  and 
beautiful  lealber. 

T^KMQ. — The  larger  and  heaTier  akins  operated  tipon  l^  the  tanner, 
as  thoM  of  bulla,  bnflaloes,  oian,  and  oows,  are  lecluucsllT  distin- 
guiahed  *■  fuia ;  while  the  name  sHiu  is  applied  to  Uoae  of  smaller 
aDimala,  as  calves,  sheep,  uid  goats.  The  prooesa  necessary  to  convert 
hides  into  the  thick  hard  leather  used  for  the  aolea  of  boots  and  ehoee, 
and  for  atroilar  punoaes,  will  be  first  noticed.  The  hides  ore  brought 
to  the  tooQer  either  in  a  fresh  atate,  when  from  animala  recently 
slaughtered,  or,  when  imported  from  other  countriea,  dried  or  salted, 
and  Bometimes  both,  for  the  aake  of  preserving  them  from  decompoai- 
tian.  In  the  former  caae  the  horns  are  removed,  and  the  hide  is 
Bcraped  to  cleanse  it  from  any  small  portions  of  flesh  or  fatty  natter 
which  may  adhere  to  the  cutis ;  but  in  the  latter  it  is  neoessary  to 
Boften  the  hides,  and  bring  them  aa  nearly  as  poeaible  to  the  fresh 
state,  by  ateepjag  them  in  wator,  and  repeated  rubbing  or  beating. 
After  this  the  hur  is  removed ;  aometimea  by  steeping  Uie  hid«  for 
several  daya  tn  a  solution  of  line  and  water,  which  has  the  effect  of 
looHening  the  bsjr  and  epidertnis,  or  outer  akin ;  and  sometimes  by 
cuspending  them  in  a  dose  chamber  called  a  moke-haue,  haated  a  little 
above  the  ordigarr  temperature  of  the  atmosphere  by  means  of  a 
■mouldering  fire ;  m  which  case  the  epidermis  becomes  loosened  by 
incipient  putrefaction.  In  uther  case,  when  the  hair  and  e^ndermig, 
or  cuticle,  are  sufficiently  looseued,  they  are  removed  by  scrapmg  with 
a  curved  knife,  the  hide  being  laid  upon  a  convex  bench,  or  'beam.' 
The  hides  are  prepared  far  the  actual  tanning,  or  immermca  in  a 
•olutiou  of  bark,  1^  steepmg  them  for  •  few  d^s  in  •  pit  oontwiiiDg 
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a  sour  solotlon  of  rye  or  barley  flpnr,  or  in  a  'very  we«Jc  menstiuum 
CODsiating  of  one  port  of  sulphuric  add  mixed  with  frtrai  five  hundred 
to  a  thousand  ports  of  water.  By  this  piocOH,  which  ia  called 
'nuBiDg,'  the  pores  of  the  hides  are  distended  and  rendered  more 
susceptible  of  the  action  of  the  tan,  and  the  aubatance  of  the  «H"  ia 
apparently  increuod ;  but,  aa  the  procen  does  not  add  to  the  gelatin  of 
the  akin,  a  hide  which  is  much  thickened  by  the  laiaiug  process  Ic«m 
its  substance  when  oondensed  by  the  shosmaker'a  hammer. 

DifTcrent  tanners  vary  veiy  much  in  the  above  processes.  Some 
believe  that  much  of  the  original  gelatin  of  the  hides  ia  never  eom- 
bined  with  the  tannin,  but  is  warted,  owing  to  defective  modes  of 
liming,  unhairing,  and  deonidng.  The  Qenaan  tannen  often  adopt  a 
proceas  called  totaling,  by  Liying  the  hides  in  a  j«ck  or  pile,  and 
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covering  them  with  spent  tan  to  produce  a  fermentative  heat.  On 
these  |ioints  much  remains  yet  to  be  disoovered.  There  are  also  many 
variationa  in  practice,  in  relation  to  the  actual  tanning,  or  conversion 
of  the  prepared  pelt  into  leather.  Oak  bark,  onahed  or  gmund  to  a 
coone  powder  in  a  bark-mill,  is  the  iui:stanoe  most  commonly  used 
to  luj^ly  the  astringent  principle.  In  the  old  method  of  tanning, 
which  ia  not  yet  entirely  abandoned,  the  hides  and  powdered  bark 
were  laid  in  alternate  Uyers  in  the  tan-pit,  which  was  tbrai  filled  with 
water  to  the  brim.  After  some  months  tiie  pit  was  emptied  ud 
re-Glled  with  fresh  bark  and  water;  and  thia  proceea  waa  repeated 
whenever  the  strength  of  the  bark  waa  exhausted.  In  this  way  the 
time  required  for  impregnating  the  hides  varied,  according  to  their 
thickness  and  other  circumatonces,  from  one  to  four  ymn.  The 
process  hoa  been  greotlj  expedited  by  the  improvements  introduced  in 
consequence  ot  the  experiments  of  M,  Seguin,  a  French  chemist; 
nevertheleis  it  may  be  well  to  observe  that  akina  which  are  quickly 
tanned,  by  the  use  of  strong  solutions,  produce  leather  of  1ms  durable 
quality  than  that  which  ia  slowly  formed :  100  lbs.  of  akin,  quiokly 
tanned  in  a  strong  solution  of  berk,  will  produce  137  Iba  of  leatlur, 
while  the  same  weight  of  akin,  slowly  tanned  in  a  weak  aolution, 
produces  only  1171  ^^i  *'*"'  additional  19}  Iba.  in  the  former  east 
tending  to  swell  the  tomier'a  bill,  although  it  deteriorate  the  lutlwT, 
and  causes  it  to  contain  leas  of  the  animsl  solid. 

The  variations  of  practice  among  diStemt  tannen  extend  to  the 
Bubetance  uaed  as  on  ostrmgent,  as  welt  as  to  the  mannsr  ot  applying 
it  Ground  oak-bark,  which  was  formerly  the  only  material  in  oommm 
use,  and  is  atill  the  most  general,  producea  good  leather  of  a  light  fawn 
colour.  Valonia  produeea  leather  of  great  solidity  and  weight,  the 
colour  of  which  is  inclined  to  grav,  and  which  is  more  impervious  to 
water  than  that  made  with  oak-banL  Catechu,  or  terra-japonico,  pro- 
duoea  leather  of  a  dark  reddish  fawn  colour,  which  ia  light,  spongy,  sod 
very  pervious  to  water.  Anotber  eubatanee  wliich  haa  been  used  ot  late 
years  is  a  kind  of  bean-pod,  called  divi-diri.  Thess  aubstances  may  be 
used  either  individually  or  in  varioua  combinations.  In  the  methods  of 
preparing  tanning  solutions  there  is  also  considerable  variety.  Some 
tonneni  use  cold  water  for  the  purpose,  and  others  hot  water  or  steam  i 
others  again,  instead  of  pure  water,  employ  oose,  or  tanning  hquid  which 
has  been  exhausted  by  use.  A  further  point  of  difierence  is  found  in  the 
strength  of  t^e  solutions  need,  which  vary  exceedingly.  When  the  im- 
pregnation o(  the  bides  with  tannin  is  effected  l^  laying  them  Sat  in  tho 
ton-pits,  they  are  frequently  taken  out  to  renew  the  solution ;  and  the 
skins  which  have  lain  near  the  top  of  one  pit  are  laid  near  the  bottom 
of  the  nert,  so  as  to  equalise  the  amount  of  hydrostatic  presaure.  Some- 
times the  tanning  is  facilitated  by  Buapending  the  skins  vertically  in 
the  liquid,  by  which  means  they  are  penetrated  quickly ;  but  the  plan 
requires  conoiderable  room,  and,  unlosa  the  akins  are  frequenlly  moved, 
it  occaaiona  injurious  folds  in  the  leather.  Another  pUn,  which 
answers  well  for  small  light  akins  that  require  but  a  short  time  for 
tanning,  is  to  ssw  up  esdi  skin  into  the  form  of  a  bag,  to  fill  it  with 
tan-liquor,  and  then  immerse  it  in  the  jut.  The  great  apace  required 
is  the  prindpal  objection  to  this  plan.  !□  whichever  of  the  above  ways 
the  tanning  is  effected,  the  hide  ia  subjected  to  the  action  of  solutions 
increasing  progroaaively  in  strength,  until  it  is  so  perfectly  penetrated, 
that  when  cut  through  it  presents  a  uniform  brown  colour ;  any 
appearance  of  a  light  streak  in  the  middle  of  its  thioknees  being  an 
indication  of  imperfect  tanning.  When  the  proceaa  is  complete,  Uie 
hides  are  hung  up  in  a  ehed,  and  allowed  to  dry  ilowly  ;  and,  while 
they  are  drying,  Uiey  are  compressed  by  beaUng  or  rubbing,  or  by 
paaaing  them  between  rollere,  to  give  them  firmness  and  density.  A 
yellow  deposit  is  now  found  upon  the  surface  of  Uie  leather,  to  which 
the  name  of  bloom  or  pitching  ia  technically  given;  and,  although 
thia  deposit  is  subsequently  removed  by  the  shoemaker  in  the  operation 
of  buffing,  and  forms  a  usolass  addition  to  the  weight  and  cost  of  the 
leather,  the  prejudice  ot  purcbaseiB  zsquires  that  it  be  left  mi  the 
surface  by  the  tannar. 

Although,  owing  to  the  many  differenoe*  in  the  practice  of  tanning, 
no  definite  time  con  be  stated  for  the  various  operations  mentioned 
above,  it  may  be  observed  that  the  usual  period  requited  for  tanning 
euch  hides  as  are  used  for  tlie  soles  of  men's  booto  is  from  six  to 
twelve  months ;  and  that  from  fifteen  to  eighteen  months  are  required 
in  preparing  those  of  the  thickest  kinds,  which  are  tanned  butts  or 
hacks.     Occasionally  hippopotamus  hides  a 


Before  dewnibing  the  processes  for  thinner  leather.  It  will  be  neoea- 
saiy  briefly  to  notice  some  among  the  numerous  plans  for  shortening 
the  tjme  involved  in  the  tanning  of  thick  liidee.  Several  schemes  have 
been  devised  for  forcing  a  *■""■' "g  solution  through  ths  pores  of  the 
hide  by  mechanical  pressure.  Hr.  Spilsbury  obtoiiwd  a  patent  for  thif 
purpose  some  years  ago;  but  it  failed;  for  it  appears  that  tannate  ot 
geUin  waa  formed  tat  the  outer  sides  of  the  skins  in  the  fonn  of  long 
masses  of  slime;  while  the  leslher  hod  lost  much  in  wei^t,  was  veiy 
porous,  and  unequally  tanned,  in  consequence  of  the  tan-liquor  pene- 
trating most  readily  the  thinnest  or  weskest  parta  of  the  hide.  A 
process  patented  by  Hi.  Drake  oonsijrted  in  sswing  two  skins  togethsr 
(after  they  had  reoeived  a  alight  t«nn'ng  in  the  ordinaiy  way],  so  as  to 
form  a  w^ei-tight  bag,  which  waa  filled  with  t*n-liquor.    The  bag  thua 


1SS  LEATHER  MANUPACTUaE. 

formed  nu  oompreeaed  betveen  two  vertical  ^diron-like  fromea  oi 
racku,  by  which  it  van  prercnted  from  bulging  at  the  sidea,  and  the 
liquor  vru  coofined  to  a  thin  Tertiell  Btratum.  The  aqueoun  portion 
of  the  tau-liquOT  percolated  through  the  hides ;  and  this  penetration  of 
the  leather  vas  facilitated  by  heating  tlia  room  bo  u  to  promote 
evaporation  from  the  exterior  eurfacei  of  the  bags  or  skine.  In  another 
Bomenhat  aimilar  plan,  contrived  by  Hr.  Coi,  the  hidea  were  seived  up 
in  the  form  of  bags,  and  supported  by  a  casing  of  canvas.  In  the 
process  of  Hr.  Chitplin,  the  baga  were  hud  in  an  inclined  poaitlon. 
tamed  periudicaUy  to  equalise  the  action  of  the  tan.  In  another  plan, 
which  haa  been  tried  under  several  forms,  the  tanning  liquid  is  applied 
to  both  Bidee  of  the  hid(«,  which  are  placed  in  an  air-tieLt  vessel,  and 
ia  forced  intn  their  pores  by  hydrostatic  pressure,  tho  lur  being  pre- 
Tiously  pumped  out.  The  operation  mav  be  repeated  aa  often  as 
necessary,  with  infuaions  gradually  increasing  in  strength ;  air  being 
allowed  to  fill  the  pores  of  the  hide  betneen  each  immersion.  Mr. 
CngaweU'B  plan  ooQaials  in  laying  the  hidea  upon  a  quantity  of  sawdust, 
contained  in  shallow  boiea,  of  which  any  required  number  may  be 
arranged  in  a  suitable  framework,  about  twelve  inches  above  one 
anoUier.     The  hides  are  not  laid  fat,  but  have  their  edges  a  little 
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the  akin  so  ooapletefy,  that  it  would  impeda  the  ootion  of   the 


from  tune  to  time  as  it  filters  through  the  hide  and  the  sawdust, 
other  Boft  poroua  substance  upon  which  it  is  laid.  Tho  spent 
runs  off  from  the  bottom  of  the  box  or  trough,  which  is  somewhat 
inoKned  for  that  purpose,  into  a  vessel  or  channel  provided  for  it. 
Meears.  Herepath  k  Coi'b  process  is  founded  upon  the  principle  ol 
washing  a  sponge,  by  alternately  allowing  it  to  imbibe  water,  and  then 
forcibly  eipreasing  it.  The  wrak  infusion,  or  ooie,  is  forced  out  of  thi 
porea  of  the  hide  before  it  is  subjected  to  a  stronger,  so  that  the  fresli 
ooie  may  bo  able  to  aot  more  efBciently.  Thisia  effected  by  connecting 
a  number  of  hides  together  by  strings,  so  as  to  form  a  continuous  belt 
and  passing  tbem  between  rollers  turned  by  steam  or  other  power, 
while  they  are  being  removed  from  one  solution  to  another.  In  order 
to  produce  a  tolerably  imiform  belt  or  continuous  sheet  of  hides,  they 
are  either  placed  alternately  head  to  head  and  tail  to  tail ;  or,  if  Liid 
across  the  belt,  with  tho  heads  and  tails  towards  each  side  alternately. 
Tho  lower  roller  is  about  thirty  inchea  in  diameter,  and  is  covCTed 
with  hoTBehair  cloth;  and  the  upper  roller,  which  is  pressed  ogunst 
the  lower  one  with  any  determinate  degree  of  force  by  means  of 
weight«d  leven,  is  only  about  eighteen  inchea  in  diameter,  and  is 
covered  with  woollen  cloth.  By  this  process  a  strong  hide  may  be 
tanned  more  quickly  than  by  the  old  method.  Much  attention  has 
lately  been  paid  to  Mr.  Freller's  process,  by  which  leather  is  now  made 
ft  Bermondsey.  He  bides  are  first  washed;  then  unhatred^  then 
partially  dried  i  and  then  covered  uniformly  with  a  paste  or  com  po- 
aition.  This  paste  con^sts  of  starchy  or  glutinous  matters,  such  a.i 
barley  meal,  rice  flour,  or  starch,  combined  with  on  oily  matter,  such  as 
butter,  milk,  oil,  or  grease.  The  paste  is  smeared  on  the  Sesh  side  of 
the  hide,  which  is  then  put  into  a,  cylinder  or  drum,  and  rotated  for 
tome  hours  with  steam  occaainnHlly  admitted.  The  hides  being  taken 
out  and  dried,  they  are  pasted  and  rotated  a  second  and  even  a  third 
time.  At  the  end  of  tJus  process  they  are  found  to  be  affected  all 
through  by  a  Und  of  substitute  fur  tanning.  It  is  aaid  that  an  ni- 
hide  may  be  tanned  in  tbis  way  in  two  days  and  a  half,  and  a  calf  skin 
in  sixteen  hours.  It  seems  to  be  generally  aiimitted  that  the  leather 
thus  mode  is  light,  pliable,  strong,  snd  durable;  it  is  found  t^sefitl 
for  certain  special  purposes,  such  as  driving  bonds  for  machinery,  picks 
for  looms,  and  for  enomelliDg.  A  plan  has  been  brought  torwaid  by 
Mr.  Clurkson  for  so  applying  a  Bolutiunof  chloride  of  soda  and  alumina, 
and  then  ono  of  tannin,  as  to  give  a  nr/act  of  leather  to  the  hide,  suffi- 


seful  purposes. 


Lally 


will  illustrate  the  whole  ;  especinlfy,  aa  the  ol5  operations  of  tho 

it  yet  been  very  eitensively  departed  from  in  practice, 

ally  good  leather  is  still  veiy  slowly  made.  One  tnventcr  has  gone 
BO  far  to  employ  galvanic  agency  to  drive  the  tan  into  the  pores  of  the 
hide ;  but  the  result  is  unrecorded. 

SanmcAnf  lealArr, — We  have  hitherto  alladcd  chiefly  to  tho  prepara- 
tion oE  the  thick  hides  used  for  sole  leather ;  but  the  thinner  and 
weaker  hides,  as  well  as  the  skins  of  calves  and  other  animals,  are  also 
prepared  for  nee  as  upper- leathers ;  in  which  cose  it  is  neceesary  to 
reduce  their  thickness  l^  shaving  or  poring  them  down  upon  the  tieeh 
or  inner  side,  before  they  are  subjectid  to  the  action  of  the  tanning 
infusions.  Such  hides  or  skins  also  require,  after  leaving  the  handa 
of  the  tanner,  to  be  rubbed,  softened,  and  dressed  by  the  currier,  in 
order  to  bring  them  to  the  necessary  degree  of  flexibility  and  smooth- 
ness. Horse-hides,  which  are  comparatively  weak  and  thin,  are  some- 
times dressed  on  the  grain  side,  under  the  name  of  cofdoran  hides, 
from  the  circumstance  of  such  leather  having  been  formerly  made  at 
Cordova  in  Spain.  Calf-skins  supply  the  kind  of  leather  moat  gene- 
rally preferred  for  the  upper  part  of  boots  and  shoes. 

Of  the  thin  skins  prepared  for  ornamental  purposes,  many  are 
tanned  with  a  substance  called  lumach,  prepared  from  a  plant  of  the 
same  name.  The  most  important  kind  is  that  called  Morocco,  which  is 
le  from  goet-skins.  In  the  routine  of  operations,  tlie  moceaaes  of 
Dsing  the  skins  from  fleshy  impurities,  and  removing  the  hair,  ic., 
jnwQt  no  material  variation  from  Uiose  before  described.    During  these 
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tanning  liquid  it  allowed  to  remain.  It  is  therefors  removed  by  im- 
mersion in  an  alkaline  solution,  which  opens  the  pores  in  a  way  reaeni- 
bling  the  process  of  raising,  deecribod  in  a  previous  pKragraiJi.  The 
tnnnmg  ii  then  performed  by  sewing  up  eadi  akin  into  the  form  of  a 
bag,  vrith  the  grain  or  hair-side  outwards,  and  ntarly  filling  it  with  a 
Htrong  solution  of  sumach  in  water.  The  bag  is  then  fully  distended 
by  blowing  into  it,  and  the  aperture  is  tied  up;  after  which  it  is 
thrown  into  a  large  diallow  veiael  filled  with  hot  water  contwning  a 
little  sumach.  The  distended  bags  float  in  this  veael,  and  are  occt 
sionally  moved  about  with  a  vrooden  instrument,  untol  the  solution 
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which  they  conliun  has  thoroughly  penetrated  their  subslAnce.  Owing 
to  the  thinuees  of  the  skins  and  the  heat  to  which  they  ore  eiposLKJ, 
this  operation  is  performed  in  a  few  hours.  The  process  a  eipedited 
by  taking  the  bags  out  of  the  solution  and  piling  them  upon  a  per' 
forated  bench  or  rack  at  the  side  of  tJie  tub.  so  that  their  own  weight 
may  force  the  confined  liquid  through  the  porea.  When  the  tanning 
is  completed,  the  bags  are  opened  to  remove  the  sediment  of  the 
sumach ;  the  skins  are  washed,  rubbed  on  «  board,  and  dried ;  after 
which  they  are  ready  for  dyeing  and  finishing  with  ft  ridged  instru- 
ment, which  imparts  to  the  surface  that  peculiar  grain  by  which 
morocco  lesUie*  is  distinguished.  An  inferior  kind  of  leather,  known 
as  imitation  morocco,  is  prepared  in  a  similar  manner  from  sheep«kin>. 
Tatctd  Uather—Tauing  is  the  name  applied  to  the  procesB  1^  which 
the  skins  of  sheep,  lambs,  and  kids  are  converted  into  soft  leather  by 
the  action  of  alum.  Of  this  kind  of  lenther  gloves  are  usually  made. 
Skins  intended  for  tawing  pass  through  a  series  of  preliminaty  opera- 
tions reaembling  those  by  which  ^ns  are  prepared  for  tanning ;  but 
they  are  then  subjected  to  a  solution  of  alum  and  salt,  to  which,  for 
the  superior  kinds  of  leather,  flour  and  yolks  of  eggs  are  added,  instead 
of  a  vegetable  astringent  aolution.  Sometimes  the  skins  are  put  into 
a  kind  of  barrel  with  the  solution,  and  then  the  whole  is  made  to 
rotote  rapidly,  by  which  tho  skins  are  quickly  p<«etrated ;  and  in 
other  cases  the  impregnation  is  effected  in  aikopen  tub,  the  skins  being 
worked  In  the  pasty  liquid  with  the  bands,  or  trampled  upon  by  the 
n^ed  feet  of  a  man,  until  the  emulsion  is  thoroughly  incoiporatnl 
with  them.  They  subeequentiy  require  a  good  deal  of  Btretehing  3i^d 
rubbing  over  a  Mnd  of  blunt-edg«l  knife,  and  some  other  finishing 
operations,  to  give  them  the  requiaite  smoothnesB  and  Hupplenees. 
Many  of  the  gloves  Bold  as  kid  are  really  made  of  lamb-skin!,  of 
which  considerable  numbers  are  imported  from  the  dunes  ol  the 
Mediterranean.     These   are  brought  with  the  wool  on;  and,  aa  it 
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would  be  injured  b;  the  acUou  of  lima,  it  u  loosened  by  uiducing 
fenueiittlion  or  incipient  putrefaction  io  ntbterrancan  vaulU  or 
oellan;  an  operatiua  nLich   requires  great   mcety,   nnoe  the  pelt 
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would  be  injured  b;  eUawing;  the  fermentation  to  proceed  too  far. 
After  the  wool  baa  bean  remoTed,  uid  the  ekins  have  been  acraped  to 
free  them  from  B  Blim;  Bubatauce  which  exudea  from  the  porea,  the 
pelta  are  immersed  in  lime-water  for  a  few  daje,  to  remove  the  gr«ise 
which  yet  remainji  in  them.  The  subsequent  operation*  of  removing 
the  lime,  biwiog,  ftc,  are  similar  to  thoite  required  for  other  ikins.  In 
tawing  eheep-aUiil  with  tbe  wool  on,  for  housing!  and  similar  articlee, 
the  wool  side  is  carefully  folded  inwarda,  to  protect  it  from  the  tawing 
liquid  or  paste,  which  is  tbeii  applied  to  the  fleah  side  only.  Alumed 
leather  is  made  in  Tery  large  quantities  for  kid  gloves  and  shoea,  r^ 
or  imitative.  The  French  are  skilled  in  that  art  At  Annonay,  a  town 
about  fifty  milea  from  Lyon,  the  tawing  opeiatious  are  carried  on  ao 
largely,  that  1,000,000  kld-aidna  are  di-essed  there  annually.  It  has 
becm  computed  that  Franca  and  England  together  consume  6,000.000 
eggs  yearly,  in  preparing  Idd  leathar.  The  egga  are  kept  by  the  leAther 
dressers  in  lime-water,  to  piesuiva  them  till  wanted  for  use. 

Ohamoa,  or  SAamog  Itatka; — Another  kind  of  leather  ia  that  in  which 
oil  or  grease  is  forced  into  the  pores  of  the  skin,  to  take  tbe  place  of 
the  animal  matter.  This  kind  of  leather  takes  its  name  from  a  fine 
soft  leather  prepared  from  the  skin  of  the  chamois  goat ;  and  the  process 
by  which  it  is  msde  is  called  lAoinojniip  or  ihatamying.  Such  Wtber 
WBB  formerly  vary  much  used  aa  an  article  of  clothing,  especially  by 
■oldiera;  and  it  ia  atill  applied  to  seTeral  useful  purposes,  for  wMoh  its 
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peculiar  softDeaa  and  pliabiLty  render  it  valuable.  WoMh-Uatier  may 
be  cil«d  aa  a  common  example  ot  thia  kind  of  preparation.  Tbe  akii» 
of  deer,  goats,  sheep,  ^  are  dressed  io  this  way ;  and  much  sbamoyed 
leather  ia  made  from  tbe  inferior  or  least  regular  portion  of  spht 
skins,  in  cases  where  the  gnin  side  ba«  been  taken  off  carefully  ot  a 
uniform  thickness  for  preparation  in  a  diflerent  wn:    In  general. 


haiomera,  faced  with  copper,  and  a  ,  .    _ 

revolving  shaft.  The  leather,  or  rather  a  roll  of  the  skins  which  are 
tu  be  made  into  leather,  is  placed  in  a  trough,  and  beaten  by  the 
hammers  until  it  is  perfectly  dry.  Cod-oil  is  then  poured  upon  the 
Bkins,  and  forced  into  tbvir  pores  by  the  action  of  tho  bammere  or 
stocks;  tbe  form  of  tbe  trough  bcui;j  sui:b  that  tbe  skins  gradually 
turn  themaolvee  over  and  over  during  the  opcratiou,  to  rvuder  the 
beating  uniform.  When  the  oil  is  thoroughly  beaten  in,  the  skion  are 
hung  up  to  diy,  after  wbich  they  ore  loturoed  to  the  trough  to  recuivs 
a  fresb  supply  of  oil  and  a  repetition  of  tbe  beating.  This  is  repeated 
elgbt  or  nino  times,  until  two  or  throe  gallooa  of  oil  have  bocn  im- 
bibed by  one  hundred  skins  i  and  when  they  are  sufficiently  imprl^nated 
with  it,  they  are  placed  in  large  tubs,  or  hung  up  in  close  heated 
chambers,  in  which  they  undergo  a  kind  of  fermentation,  by  which  the 
purea  are  distended,  and  the  action  of  the  oil  upon  tho  fibres  is  oom- 
plated.  Finally,  the  akins  are  immersed  in  a  w^k  aoluUou  of  potash, 
which  removes  whatever  excess  of  oil  may  have  remained  in  the 
leatber.  forming  with  it  a  sapanaceoua  mix^re.  They  ore  then  bung 
up  in  the  open  ajr  to  dry. 

CiirryiTig  and  Leather  Draiing, — Currying  i?  the  general  name  given 
to  tbe  various  operations  of  dressing  leitlier  after  the  tanning  ia  com- 
pleted, by  which  the  requisite  smoothness,  lustre,  colour,  and  supple- 
□ess  are  imparted,  to  adapt  it  to  the  various  purposes  oC  tbe  shoemaker, 
tbe  coach  and  harness  maker,  tbe  upLnlsterer,  and  otLeiB.  Every  kind 
of  tanned  leatber  not  intended  for  soles,  or  similar  coarse  purposes,  is 
generally  curried  before  being  debvered  to  tbe  workman  who  fasbions 
it.  The  operation  cummaucea  by  moiatonlng  Eho  leather  with  water, 
and  beating  it  well  upon  a  atrong  hurdle  with  a  mallet  or  mace. 
After  this  beating,  by  which  tbe  stiffneaa  ia  destroyed,  tbe  le:)tber  ia 
Liid  over  an  inclined  board,  and  scraped,  cleaned,  and  pared  down  on 
the  flesh  aide,  by  tbe  careful  application  of  various  two-handled  knivea. 
It  is  then  thrown  again  into  wjkter,  and  wull  scoured  by  rubbing  tbe 
grain  or  hair  side  with  pumice-atone,  or  with  a  piece  of  slaty  grit.  Tbe 
leather  ia  next  rubbed  with  the  pommd,  a  rectangular  piece  of  hard 
wood,  about  twelve  inches  long  and  five  broad;  the  currier  uses  several 
of  these  instruments,  with  grooves  of  various  degrees  of  fineness,  and 
also,  for  some  purposes,  pommels  of  cork  wbich  are  not  grooved  at  alL 
In  using  the  pommel,  tbe  object  of  wliicb  is  to  give  grain  and  pliancy 
to  tbe  skins,  tbe  leather  is  finit  folded  with  the  grain  side  inwards  and 
rubbed  strongly  with  it ;  and  subsequently  it  is  rubbed  with  the  pom- 
mel  upon  tbe  groin  side,  without  being  doubled  or  folded.  The  leatber 
is  then  scraped  with  tocis  applied  nearly  perpendicular  to  its  surface 
and  worked  forcibly  with  both  hands,  to  reduce  such  parta  as  may  yet 
be  left  too  thick  to  a  uniform  substance.  Finally,  the  leather  is  dressed 
with  the  round  knife,  a  singular  instrument  shaped  somewhat  like  a 
saucer,  with  a  cuttmg  edge,  and  with  a  bole  in  the  centra  for  intro- 
ducing the  hands  of  the  workman.  It  is  usually  from  ten  to  twelve 
inches  in  diameter,  with  the  central  hole  about  four  or  five  inches. 
This  tool  is  applied  with  its  concave  side  downwards ;  and  with  it, 
while  the  leather  is  stretched  over  a  cylindrical  wooden  beam,  the 
currier  dexterously  parea  oS*  the  coarser  fleshy  ports  of  the  skin.  The 
currier  uses  octssionally  pclisbers  of  smooth  wood  or  gloss  for  rubbing 
the  surface  of  the  leather;  and,  when  tho  leather  ia  intended  fur  the 
use  of  the  sboemaker.  ho  appUea  to  it  some  kind  of  greasy  composition 
called  dybbing  or  ttu^ng. 

Leather  is  Occasionally  dressed  "  black  on  the  grain,"  or  having  tbe 
hair  or  grain  instead  of  the  flesh  aide  coloured.  The  currying  open^ 
tions  in  such  »  oass  are  similar  to  those  above  described ;  but  the  first 
blacking  is  opphed  to  the  wet  akin  immediately  after  scouring,  by 
rubbing  it  with  a  solution  of  copperas.  A  brush  dipped  in  an  alkaline 
liijuor  is  then  psased  over  the  surface,  and  an  iron  sticker  is  used  to 
make  tbe  grain  come  out  as  fine  ns  possible.  It  ia  then  stuffed  with 
oil,  and,  when  di^,  ttatoned,  or  rubbed  over  with  a  brush  dipped  in 
copperas-water,  on  the  grun,  until  it  is  perfecUy  black;  after  which  it 
is  slicked  with  a  gritstone,  to  remove  any  wrinkles  and  smooth  down 
the  coarse  grain.  The  grain  is  finally  raised  by  repeatedly  rubbing 
over  the  suriace,  in  different  directions,  with  the  pommel  or  graining- 

In  connection  with  tbe  dressing  of  leatber,  we  may  briefly  notice 
Japanned,  Sutiia,  Vid  Shagreen  leatber.  Japanned  leather  of  various 
kinds  is  used  in  coach-maldng,  homeas-makmg,  and  for  various  other 
purposes.  What  is  ordinarily  termed  '  patent  leather'  ia  covered  with 
a  coat  of  elastic  japan,  which  gives  a  surface  bke  polished  glass, 
impermeable  to  wat«r;  and  hides  prepared  in  a  more  perfectiy  elastjo 
mode  of  japoiming,  which  will  permit  folding  without  cracking  the 
surface,  are  called  '  enamelled  leather.'  Such  leather  is  usually  made 
black,  but  may  be  produced  of  any  required  colour.  A  composition, 
mode  of  boiled  Unseed  oil,  vegetable  black,  and  Rusuan  blue,  is  rubbed 
as  a  thick  paste  on  the  surface  of  the  leather  by  hand ;  it  ia  dried  in  ■ 
stove  heated  to  150°  or  170*  Fahr.  This  ia  repeated  from  three  to 
seven  times,  according  to  tha  eicellenoe  of  tbe  articles  to  be  produced. 
Boots  and  shoes  ore  sometimes  made  of  thin  enamelled  leather,  and 
hey  possess  the  advantage  of  never  requiring  blacking,  water  being 
„.<««_ai —  any  dirt  which  impairs  their  gloss.    AuRolsaUMr 
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called  by  tbe  KuaHuuu  themaelTM  j<icle»,  h  oaiully  dyed  red  with  the 
vuio&tiQ  aaunden-vood,  uid  ia  oelabi^ted  for  being  free  &om  mould 
in  dunp  flituatioiu,  Mid  not  only  being  pioof  eg&inat  iiueota,  but 
repelling  them  hj  ite  odmir,  >a  u  te  preserve  books  in  tbe  biodiag  □( 
which  it  ii  uaad.  The  Aha  ue  freed  from  tbs  bair  or  fleece  by 
iteeping  them  in  ui  uh-lye,  then  rinsed,  fulled,  and  fermented  in  <t 
proper  steep,  nfter  having  been  wiuhed  in  hot-water,  for  t,  week  or 
more,  to  raite  or  opsn  their  porea.  They  aie  then  cleaned,  by  working 
them  upon  the  horee,  od  both  sidea.  Tbey  u-e  next  soaked  for  forty- 
eight  houra  in  a  bath  composed  of  water  mixed  with  s  paste  of  rye- 
Bour.  The  skins,  when  tkken  out  of  the  bath,  are  left  in  tuba  for 
fiflmn  days,  and  than  washed.  Being  thus  preparsd  far  the  action  of 
the  jtstringent  or  tBnniag  juices,  they  are  immersed  in  a  boiler  oon- 
taining  a  mit  decodjon  of  willow  bark,  in  which  they  are  handled  and 
pressed  lor  half  an  hour.  This  mampnlatian  ia  repeated  twice  a  day 
for  a  week,  after  which  tbe  tanning  infusion  lb  renewed,  and  tbe 
process  is  repeated  on  tbe  same  skins  for  another  week.  The  skins 
are  then  eipoaed  to  (he  air  to  dry,  dyed,  and  curried  with  the 
empyreumstic  oil  of  the  bark  of  the  bircli-tree.  Sht^rten  is  a  peculiar 
kind  of  leather,  or  rather  of  prepared  skiu,  formerly  much  used  for 
the  covers  of  watch-cases,  mathematical-instrument  esses,  ftc.  The 
skin,  after  being  soaked  in  water  and  scraped  to  remove  the  hair, 
Is  stretched  upon  a  frame,  and  the  grain^ids  is  strewed  with  the 
hard  round  seeds  of  the  a/aZ^bCa,  or  goose-foot.  A  felt  being  laid 
over  theae,  they  are  trodden  deeply  into  the  soft  yielding  skin ;  afl«r 
which  the  frames  are  so  placed  in  tbe  shade  as  to'^Uowthe  skins 
to  diy  dlowly,  when  the  seeds  may  be  shaken  out  without  violence, 
leaving  the  akin  in  a  bard  homy  state,  covered  with  deep  indentations. 
The  surface  is  then  rasped  or  rubbed  down  with  iron  tools,  nearly  to 
the  bottom  of  the  holes  or  indentaticna,  the  skin  during  this  opera- 
tion being  laid  upon  a  block  covered  with  wool  The  skins  are  next 
■ofteaed,  first  with  water,  and  then  with  a  warm  alkaline  lej,  and  are 
heaped,  while  warm  and  wet,  upon  each  other ;  and  by  this  softening 
the  depressed  parts  of  the  skin  rise  to  their  former  elevation,  forming 
Tvominent  points  wherever  depreesioni  had  been  made  by  the  seeds. 
The  skins  are  then  latted  and  dyed,  after  which  they  are  finished  with 
oil  or  suet. 

Great  difficulties  preaent  Uiemselvea  in  the  way  of  any  applicatdoa  of 
machinery  to  the  dressing  of  leather,  in  consequence  of  the  Varying 
hardness,  thickness,  and  texture,  not  only  of  different  skins,  but  of 
diCTerent  parts  of  tJie  some  skin ;  yet  the  great  amount  of  time  and 
manual  labour  involved  in  the  potisbing  and  gruning  of  morocco  and 
other  ornamental  leatheis  has  led  to  tome  ingenious  contrivances  for 
this  purpose.  Hebert  contrived  a  machine  consisting  essentially  of  a 
stiff  circular  frame  or  wheel,  eight  feet  in  diameter,  revolvinft  hori- 
Eontally  upon  a  vertical  ails,  and  carrying,  on  the  undendde  of  its  pari- 
pheiT,  a  aerias  of  circular  polishera  or  gioineis ;  but  it  was  not  broaght 
much  into  use.    Leather-  splitting  machines,  by  which  even  very  thin 
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skins  may  be  divided  into  two  thibkiWMM,  aach  oapkble  of  baug  drsMed 

as  a  perfect  akin,  have  called  forth  much  ingenuity  of  contrivance. 
Before  such  machines  were  introduoed,  the  reduction  of  tbickness 
necessary  to  bring  many  of  the  finer  kinds  of  leather  to  tbe  requisite 
tenuity  was  effected  solely,  aa  it  still  ia  partiaUy,  by  paring  or  shsving 
the  Seeh  side  with  a  knife  worked  by  hand,  an  operation  occupying 
much  time,  and  requiring  great  nicety  to  prevent  cutting  through  the 
skin.  The  part  shaved  off,  also,  being  neoessaiily  in  small  pieces,  was 
only  available  for  the  m^ing  of  glue.  By  the  use  of  a  machine, 
however,  the  beat  portion  of  tbe  leather,  that  with  tbe  grain  side,  ia 
oat  of  a  much  more  uniform  thioknen,  and  with  less  risk  of  injury ; 
the  removed  portion  is  taken  off  in  a  more  useful  fonn  J  and  the  whole 
operation  is  conducted  more  rapidly.  One  such  mschine  is  ao 
vxanXeij  conatruoted,  that  it  has  been  made  to  split  sbeep-sUoi  into 


Ant  «qaa]  parts;  one  of  which,  that  onthegiain-dde,  mii^t  benaed 
aa  leather,  Uie  middle  portion  oonverted  into  parchment,  and  the  slice 
on  tbe  flesh  side,  being  unequal  in  thickness,  and  therefore  unfit  for 
any  betteruse,  being  need  for  glue-making.  In  this  machine,  tbe  skin 
is  drawn  between  two  revolving  rollers,  and  is  presented,  as  it  emerges 
from  their  grasp,  to  the  edge  of  a  long  and  very  ahorp  knife,  which  is 
kept  continually  moving  a  little  backwards  and  forwards  with  great 
velocity.  As  a  skin  of  unequal  thicknens  could  not  be  grasped  in 
the  proper  mannsr  between  two  perfectly  true  and  rigid  rollers,  the 
upper  roller,  instead  of  being  sohd,  is  composed  of  a  number  of  circular 
diiio8;or  rings  of  metal,  about  half  an  inch  thick,  ahpped  on  to 
an  axis;  by  this  contrivance  the  upper  rollsr  is  enabled  to  adapt 
its  surfaoe  to  that  of  the  skin,  which  is  everywhere  proaed  with  an 
equal  force,  due  to  the  weight  of  the  discs  of  which  the  upper  roiler 
is  composed.  This  machine  will  spUt  a  sheep-skin  of  the  ordinar;  vie 
in  about  two  minutes,  during  whick  time  the  knife  mokes  from  two  to 
three  thousand  vibratory  motions  to  and  fro. 

Various  kinda  of  mitativt  leather  have  engaged  the  ingenuity  of 
manufacturen.  One,  patented  many  years  ago,  conaiata  of  an  elaitie 
coating  or  varnish  of  glue-aize,  boUed  linseed-oil,  Ismpblack,  white 
lead,  and  pipeclay,  varying  in  proportioos  according  to  the  degrva  of 
elasticity  required,  and  spread  upon  cotton,  linen,  woollen  cloth,  or 
felt.  Hancock's  substitute  for  leather  consists  of  a  felted  fabric  of  flax, 
cotton,  or  other  material,  covered  with  several  coats  of  liquid  caout- 
chouc Qunby's  substitute  is  cbieSy  intended  for  the  manufacture  of 
patten-ties,  but  is  suitable  also  for  covering  coach-tops,  and  for  some 
other  purposes.  Crockett's  lealhtr  elolh,  and  other  kinds  mode  in  the 
United  Statea,  are  very  useful  products.  A  clever  imitation  of 
Morocco  leather  ia  produoed  by  applying  a  layer  of  India-rubber  or 
gutta-percha  to  a  Burfice  of  cotton-doth  j  the  surface  is  oomigatFd, 
stained,  and  varnished ;  it  is  elastic  snd  durable,  oosta  only  one-ttuid 
of  MoToooo  leather,  and  outs  to  advantage  through  being  made  in  great 
widths.  Ueasis.  Spill  &  Co.,  of  Stepnoy,  are  now  manufacturing  a 
remarkable  substance  under  the  name  of  vtyetabU  UalJia:  It  resembles 
leather-cloth  in  being  on  appUoation  of  caoutchouo  to  a  woven  ground- 
work or  back ;  but  naphtha  also  takes  port  in  its  jHVporatioD,  snd  it  baa 
other  peculiarities.  It  isiai>duciblein  piecesCOyanislongbj  IJ  yorda 
wide,  Uiereby  being  rendered  applicable  to  many  purposes  for  which 

be  vailed  to  any  degree  by  varying  the  number  of  cemented  layen. 
Hany  of  the  good  qualities  of  leather  are  presented  bj  it,  at  one-thiid 
the  coat.  The  vegetable  leather  ia  used  in  ""^'"e  carriage  and  hotss 
aprons,  soldiers'  belts,  buckets,  harness,  book  covers,  and  other  articles. 

Various  modes  of  decaraling  leather  are  adopted,  of  which  three  or 
four  may  he  briefly  noticed.  East's  mboaed  leather  is  pt«pared  with 
the  fleah  side  outwards,  instead  of  the  grain  aide,  as  in  onhnaiy  leather. 
Sumached  sheep-skin  is  found  to  be  best ;  it  requires  many  prooesses, 
but  when  completed,  the  leather  presents  a  very  tmooth  surface,  which 
will  receive  an  embossing  by  means  of  heated  engnved  rollen.  Pegg's 
comigaitd  leather  consists  of  two  thin  pieces  of  leatbsr  cemented  to 
strips  of  vulcanised  caoutchouc  placed  between  them,  then  pa  Kind 
between  heated  grooved  or  fluted  rollers,  and  finally  rendered  soft  snd 
pliable  by  soaking  in  warm  water.  Wood's  netaUed  leather  has  a 
metaUic  ornamental  device  applied,  either  by  printing  with  a  paste  at 
ink  formed  by  mixing  metal  powder  with  starch,  bees'-wax,  and  water, 
or  by  printing  with  a  glaira  or  varnish,  and  sprinkling  with  metal 
powder  while  the  surface  is  wet.  In  either  caae  the  leather  is  dried  by 
steam-heated  cylinders,  and  the  brilliancy  of  the  metal  brought  out 
by  psssing  the  leather  between  calendering-roUera.  Leake'a  rdido 
leather  is  produced  by  pressing  the  leather  while  moist  into  moulds. 
Some  of  the  specimens  almost  equal  wood  carving  or  plaster  casta  in 
the  fineness  of  detail  of  the  flowers,  foliage,  fruits,  Ac,  imitated, 
fiehevo  medallions  have  been  produoed  with  a  relief  of  more  thau  tKO 
inches,  and  much  undercut.  The  laloou  of  the  Queen's  etate  steamer 
'  Victoria  and  Albert '  is  decorated  with  this  rehevo  leather.  Wo  may 
here  state  that  the  stamped  leather,  formerl;  much  used  for  hangings, 
waa  mode  by  moistening  the  leather,  laying  it  on  or  in  a  mould,  and 
pieaaing  it  into  all  the  minute  parts  of  Uia  devices  of  the  mould  by 
meana  of  suuJl  wooden  tiMlg ;  when  dry,  tbe  leather  was  coated  with 
silver-leaf,  or  vsmished  with  lacquer  to  produce  tbs  colour  of  gold. 
After  Uiis,  ^e  proper  colouring  was  laid  on  by  hand,  and  certain 
parts  of  the  leather  were  stamped  by  a  hand-punim  to  produce  various 
small  devices.  The  French  revived  this  art  about  twenty  years  ago, 
employing  hydraulic  pressure  in  stamping.  The  production  of  leather 
ornaments  has  recently  been  made  a  sort  of  industrial  pastime  for  Isdiea. 

ZeaduT  Trade. — The  leather  manufacture  is  one  of  great  importance 
in  this  kingdom,  giving  employment  in  all  its  various  branches  to  a 
vei^  great  number  of  persons.  The  Ceosua  of  1851  showed  that, 
takmg  into  the  account  tannera,  curriers,  leather  dreaaen,  shoentakera, 
glove-makers,  hamess-makers,  saddlers,  and  other  branches  of  the  leather 
manufacture,  there  were  850,000  persons  professedly  employed  in  thc«e 
trades,  besides  those  who  were  indirectly  supported  thereby.  Our 
tanners,  besides  using  up  nearly  all  our  own  oak  bark,  require  annually 
from  abroad  250,000  cwts.  of  oak  bark,  120,000cwts.  of  other  bark, 
and  750,000  cwts.  of  terra  japonica,  sumach,  cutch,  valonla,  and  other 
substances  containing  tsnnic  acid.  It  hsa  been  computed  that  tbe 
manufactured  articles  are  worth  from  three  to  four  tim^  aa  much 
as  the  leather  itself,  and  that  the  total  annual  value  must  be  at  least 
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20,000,0002.  Most  of  the  leather  made  in  this  kiogdom,  and  of  the 
artidee  formed  with  it,  are  used  at  home.  The  importations  of  hides, 
akina,  and  articles  of  leather  in  1859  were  as  follow  :— 

Hidei,  nntsimed,  dry 350,296  ewt 

wet 611,S9l    „ 


ft 


tanned,  tawod,  or  dreaacd 


Leather  boots  end  shoes 
Leather  floTes 


4,962,192  lbs. 

713,374  psirs 
4,590,261 


•t 


The  actual  number  of  hides  and  skins  imported  for  conversion  into 
leather  is  not  stated  in  the  official  returns ;  but  persons  in  the  trade 
estimated  them  a  few  years  ago  as  follows : — 

Hides  and  kips 2,550,000 

Calfskins 270,000 

Horse  hides 230,000 

Sealskins 590,000 

Goatskins 460,000 

Sheepskins 210,000 

Lambskins 1,430,000 

Kid  skins 50,000 

Iteer  skins 90,000 

The  exports  of  leather,  except  manufactured  articles,  are  veiy  small : 
they  amounted  only  to  42,186  cwt.  in  1859.  The  leather  goods 
(excluding  saddlery)  exported  were  6,669,210  lbs.,  with  a  declared 
value  of  1,859,1 89Z.,  or  about  4<.  per  lb.  on  an  average.  The  saddlery 
and  hameaa  were  estimated  only  by  value,  289,6312.  The  Australian 
colonies  are  the  great  purchasers  of  all  these  articles. 

LEAVEN.    [Bread.] 

LECANORIC  ACID.    [Lichens,  Colourino  Matters  op.] 

LECANORIK.    [Lichens,  CoLOURiNa  Matters  of.] 

LEDITANNIC  ACID.    [Tannic  Acid.] 

LEECHES,  MEDICAL  USE  OF.  Of  the  species  described  in  the 
article  Annelida,  in  Nat.  Hist.  Diy.,  it  is  intended  to  treat  here  only 
of  those  of  the  genus  Sanguisuga  (Savigny),  or  JcUrobdeUa  (BlainviUe), 
as  they  only  can  be  employed  for  medical  purposes.  The  same  reason 
induces  us  to  confine  our  attention  to  the  species  S.  officinalis  (Savigny) 
and  5.  medicinaUt  (Savigny). 

Though  the  8.  chaeura  and  S.  inierrupta  might  be  employed  to  with- 
draw blood,  yet  the  S.  officmaUi  and  S.  medicinaUa  are  chiefly  so  used. 
The  former  is  also  termed  the  Hungarian  or  green  leech  {BirudoprO' 
viiunaUa,  of  Carena ;  S»  fMridionalU,  of  Risco),  while  the  latter  is  termed 
the  Qerman,  or  brown,  or  gray  leech,  also  the  true  English  or  specked 
leech.  The  one  species  abounds  in  the  south  of  Europe,  while  the 
other  is  a  native  of  the  north.  The  8,  mecUeinalU  is  now  rare  in 
England,  owing  to  the  draining  of  so  many  of  the  ponds  and  bogs  in 
which  it  formerly  abounded.  The  same  is  nearly  the  case  in  France, 
which  used  to  be  supplied  chiefly  from  the  district  of  La  Brenne, 
but  now  from  the  frontiers  of  Russia  and  Turkey.  England  derives  the 
immense  number  required  mostly  from  Sweden,  Poland,  and  Hungary. 

The  genus  Sangui»uga  is  characterised  by  having  the  body  elongated, 
the  bade  convex,  the  belly  flat,  and  the  oral  and  caudal  extremities 
narrowed,  before  they  spread  out  into  discs  or  suckers.  The  body 
consists  of  from  ninety  to  one  hundred  or  more  soft  rings,  which  do 
not  increase  in  number,  but  only  in  size,  with  the  age  of  the  animal, 
which  requires  about  eight  years  to  come  to  maturity ;  and  if  it  escape 
being  devoured  by  others  which  prey  upon  it,  it  may  attain  twenty 
years.  The  antcoior  or  oral  extremity  is  rather  narrower  than  the 
caudal :  it  is  provided  with  ten  blackish  points  or  eyes,  and  a  triradiate 
(not  triangular)  mouth,  furnished  with  three  cartilaginous  jaws,  each 
armed  with  numerous  cutting-teeth.  The  anus  is  very  small,  situate 
on  the  dorsal  surface  of  the  last  ring. 

The  8.  ofieinalit  has  a  green  body  or  light  blackish-green,  the  back 
marked  with  six  longitudinal  bands  of  an  iron  colour,  spotted  with 
black  spots  at  their  middle  portion  and  edge.  The  belly  is  of  a  yellowish- 
green  without  tpoU,  but  broadly  bordered  with  black.  The  segments 
of  the  body  are  very  smooth.  It  is  huge,  often  seven  inches  long.  It 
lives  in  pools  and  rivers.    There  are  three  varieties. 

S.  medicinalit  has  the  body  of  a  deep  green,  its  back  marked  with 
six  longitudinal  bands  of  an  iron  colour,  pretty  clear,  spotted  with 
black  points,  generally  triangular.  The  belly  is  greenish,  gpoUed, 
and  broadly  bordered  with  black,  and  the  segments  of  the  body 
rough  from  granular  eminences.    It  inhabits  ponds  and  small  lakes. 

Of  the  anatomy  of  the  leech  it  is  not  necessary  to  say  much.  The 
skin  consists  of  two  layers,  the  external  or  epidermis,  and  the 
internal  or  corium.  The  first  is  transparent,  resembling  a  serous 
membrane;  this  is  thrown  off  from  the  body  every  four  or  five 
days.  The  corium  consists  of  condensed  cellular  tissue.  It  ohsplays 
the  divisions  into  ring^,  and  in  it  resides  the  colouring  matter  of  the 
leech. 

The  alimentary  system  consists  of  the  mouth,  the  stomach,  salivary 
glands,  liver,  and  anus.  The  mouth  has  a  triradiate  figure,  formed  of 
three  equidistant  lines,  meeting  in  a  centre,  about  the  middle  of  the 
oral  disc.  Inside  are  three  sublenticular  jaws  or  piercers,  white,  and 
of  a  cartilaginous  appearance.  On  the  free,  curved,  sharp  margin  of 
each  jaw  there  are  about  sixty  small  fine-pointed  teeth.  The  alimentary 
canal  consiBts  of  an  oesopha^us^  a  long  stomach,  with  crcal  sacs,  and 


an  intestine.  The  oesophagus  is  a  muscular  tube,  and  commences 
between  the  inner  angle  of  tiie  three  jaws  by  a  roundish  opening : 
it  dilates  as  it  approaches  the  stomach,  but  at  its  termination  it  con- 
tracts into  a  circular  aperture :  the  whole  length  does  not  exceed  a 
quarter  of  an  inch.  The  stomach  occupies  two-thirds  of  the  length  of 
the  animal,  and  is  formed  of  eleven  compartments  or  cells.  Each  of 
these  divisions,  that  is,  from  the  second  to  the  eleventh,  gives  off  on 
each  side  a  sac,  of  which  those  of  the  last  cell  are  much  the  largest. 
The  intestine  is  about  an  inch  in  length;  at  the  upper  orifice  is  a 
valve,  and  at  its  lower  a  sphincter.  These  organs  can  contain  nearly 
half  an  ounce  of  blood ;  so  that  there  is  nothing  remarkable  in  the 
statement  that  leeches  have  been  known  to  exist  ttiree  years  in  water, 
without  any  other  nourishment  than  they  could  obtain  from  it ;  for  the 
blood  is  received  into  cells  quite  distinct,  in  the  first  eight  of  which  it 
remains  for  months,  without  undergoing  any  change  either  in  colour 
or  fluidity  :  over  these  cells  the  animal  has  a  perfect  control,  merely 
allowing  so  much  nutriment  to  p^lss  into  the  aUmentarv  canal  as  is 
necessary  to  preserve  its  existence.  This  accounts  for  the  reluctance 
of  ^e  animal,  after  being  used  to  abstract  blood,  to  repeat  the  opera- 
tion; it  not  only  being  gorged  at  the  time,  but  provided  with 
nutriment  sufficient  to  serve  it  during  almost  a  sixth  portion  of  its 
life.  In  its  native  abode  the  true  medicinal  leech  does  not  seem  to 
take  any  solid  aliment,  but  subsists  on  the  fluids  of  fish,  frogs,  Ac. 

Leeches  are  oviparous.  The  ova  remain  in  the  uterus  for  some 
time,  where  they  become  invested  first  with  a  serous  membrane,  and 
then  with  a  glutinous  fluid,  which  remains  attached  to  them  after 
their  expidsion,  and  serves  as  a  protecting  covering  after  they  are 
deposited  in  the  clay  and  holes  of  tne  sides  of  the  ponds.  The  leeches 
generally  deposit  the  cocoons  from  May  to  the  end  of  September.  It 
would  seem  that  these  animals  do  not  multiply  in  great  abimdance 
unless  they  have  tasted  blood,  particularly  that  of  cows.  On  this 
account  the  leech-dealers  of  Bretagne  drive  horses  and  cows  into 
the  ponds  to  such  an  extent  that  the  cattle  •  of  the  district  are  in 
general  wretched-looking,  and  the  leech-gatherers  not  much  better. 

About  five  years  are  required  before  the  leech  attains  a  state  of 
maturity;  while  very  young  they  are  quite  unfit  for  medical  purposes. 
They  are  caught  in  various  ways,  by  the  hand,  or  by  a  person  wading 
in  the  shallow  waters  during  the  spring  of  the  vear,  when  they  adhere 
to  his  naked  legs ;  but  in  summer,  as  they  have  retired  to  deeper 
waters,  a  raft  is  constructed  of  twigs  and  rushes,  by  which  a  few  are 
entangled.  Baits  are  deposited,  generally  pieces  of  decayed  animal 
matter  or  liver,  to  which  the  leeches  resort,  and  are  then  caught ;  but 
this  last  method  is  thought  to  injure  the  health  of  the  animal. 
Many  sicken  and  die  on  the  journey,  especially  during  warm 
weather.  They  are  conveyed  either  in  logs  or  small  barrels  with  a 
canvas  cover. 

Leeches  are  subject  to  many  diseases,  several  of  which  are  epidemic, 
and  spread  in  the  troughs  with  great  rapidity.  On  the  first  appearance 
of  illness  the  sick  should  be  immediately  separated  from  the  healthy. 
Care  should  be  at  all  times  taken  that  different  species  of  leeches  be 
not  associated  in  the  same  trough,  for  they  prey  upon  each  other.  The 
HctinopM  vorax,  and  H,  nigra  {PteudobdeUa,  Blainv.),  or  common  black 
leech,  devour  greedily  the  8,  medicinalis  or  8.  vulgaria,  though  they 
cannot  penetrate  the  skin  of  vertebrated  animals.  The  horse-leech, 
ffcemopsia  tanguisodea,  Sav.  (the  Hirudo  aanguisuga,  Linn.;  HypobdeUa^ 
Blainv.),  is  not  certainly  without  the  power  of  penetrating  the  human 
skin,  though  the  black  leech,  often  confounded  with  it,  has  no  such 
power,  from  want  of  teeth. 

A  leech  may  be  known  to  be  in  good  health  if  it  be  active  in  the 
watei  and  plump  when  taken  out.  In  Prussia  leeches  are  divided  into 
three  classes,  according  to  their  weight:  the  first  not  exceeding  80 
grains ;  the  second  weighing  between  80  and  60  grains ;  the  third  from 
60  to  90.  Leeches  above  90  grains  are  not  to  be  used,  unless  specially 
ordered.  In  each  prescription  the  physician  is  required  to  state  what 
description  of  leech  he  intends  should  be  used.  In  the  case  of  children 
such  regulations  are  highly  proper,  as  an  excess  of  blood  abstracted 
may  eamly  produce  serious  and  often  &tal  oonsequenoes.  Leeches  vary 
in  the  quantity  they  can  abstract,  from  one  drai^mi  to  half  an  ounce : 
from  one  to  two  drachms  is  the  average.  The  quantity  is  often  doubled 
by  the  expedients  resorted  to  after  the  leech  has  bedn  removed,  either 
dry  or  wet  dothes  being  applied,  or  in  many  cases  cupping-glasses,  but 
cataplasms  of  linseed-meal  are  most  beneficial  where  Uiey  can  be 
applied. 

One  gray  or  German  leech  is  deemed  equivalent  to  two  green  or 
Hungarian  leeches.  The  cases  requiring  or  justifying  the  application 
of  leeches  are  stated  under  the  respective  diseases,  and  need  not  be 
repeated  here.  It  is  of  more  importance  to  indicate  the  proper  mode 
of  applying  theuL  The  leech,  though  not  so  accurate  an  mdex  of  the 
weather  as  is  commonly  believed,  is  yet  sensible  of  atmospheric  changes, 
and  in  some  (probably  peculiarly  electric)  conditions  of  the  atmosphere 
cannot  be  induced  to  bite.  In  such  cases  time  ought  not  to  be  wasted, 
nor  the  patient  exposed  injuriously  or  kept  in  a  fatiguing  position,  but 
some  other  mode  of  blood-lettuig  ^ould  be  had  recourse  to.  More- 
over, if  the  leech  be  sickly,  it  can  rarely  be  made  to  bite.  Certain 
states  of  the  patient  also  hinder  or  indispose  them  to  bite.  Where  the 
skin  is  very  thick  they  cannot  puncture  it ;  or  if  the  person  has  been 
using  sulphur,  the  exhalation  of  the  sulphuretted  hydxt>gen  is  disagree 
able  to  them ;  even  the  fumes  of  tobacco,  vinegar,  &a,  will  prevent 
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Uieqi  biting ;  also  if  grease^  salt,  or  yinogar  be  on  the  spot  to  which 
they  are  applied,  they  refuse  to  attach  themselves  to  it.  The  existence 
of  hairs  on  the  spot  seem  to  hinder  them  from  biting,  and  also  from 
forming  a  yacuum  to  suck  up  the  fluid,  on  which  account  they  should 
be  carefully  shaved  off.  The  leeches  should  be  taken  out  of  the  water, 
and  fdlowed  to  creep  for  some  time  over  a  dry  warm  cloth ;  in  the 
meanwhile,  the  part  where  it  is  intended  to  apply  them  should  be 
washed  with  plain  (not  perfumed)  soap  and  water,  then  with  water 
alone,  afterwards  with  milk  or  porter.  It  is  difficult  to  make  them  fix 
them9elve8  on  the  particular  spot  wished ;  but  a  leech-glass  will  gene- 
rally effect  this,  and  is  preferable  to  holding  the  leech  in  the  hand. 
When  they  still  refuse  to  bite,  slightly  puncturing  the  port  with  any 
sharp  instrument,  so  as  to  cause  a  little  blood  to  ooze  out,  is  a  useful 
expedient ;  or  if  we  pluck  a  feather  from  the  wing  of  any  bird,  and, 
cutting  off  the  end,  allow  the  liquid  contained  in  it  to  be  dropped  on 
the  spot,  the  leech  will  bite  readily. 

When  the  leech  has  drojiped  off,  it  should  be  seized  by  the  tail  or 
caudal  end,  and  striped  between  the  finger  and  thumb,  so  as  to  cause 
it  to  disgorge  most  of  the  blood.  It  is  proper  to  allow  it  to  retain 
a  third  of  the  blood.  This  is  preferable  to  applying  salt  or  vinegar 
to  the  mouth.  It  should  then  be  placed  in  many  successive  fresh 
waters,  and  it  may  perhaps  survive,  and  after  many  months  be 
again  fit  for  use.  In  winter,  it  should  be  put  at  first  Into  tepid  or 
luke-warm  water;  for  though  cold-blooded  itself,  its  body  has  been 
filled  with  blood  of  a  temperature  of  nearly,  or  perhaps  above, 
100"  Fahr. 

When  no  expedient  is  had  recourse  to,  in  order  to  maintain  the  flow 
of  blood,  it  generally  stops  spontaneously ;  but  in  some  cases  it  con- 
tinues much  longer  than  is  proper.  Where  the  blood  is  either  deficient 
in  coagulating  power,  as  happens  in  many  weak  persons,  or  when  it  is  in 
a  very  alkalescent  state,  and  the  albumen  in  too  dilute  a  condition,  or 
owing  to  the  very  vascular  state  of  the  skin  of  children,  the  haemo- 
rrhage is  often  troublesome,  and  in  the  case  of  children,  who  do  not 
bear  well  the  loss  of  a  large  quantity  of  blood,  sometimes  fatoL  The 
object  of  any  remedial  means  is  to  form  a  coagulum,  or  plug,  at  the 
mouth  of  the  bleeding  vessels.  A  weak  solution  of  creosote  applied  to 
the  part  will  generally  effect  this,  or  felt  scraped  from  a  hat,  or  gum  in 
powder,  or  fiour,  or  the  dust  of  lie  puff-ball  (lycoperdon  or  bovlsta),  or 
the  application  of  a  copipress  and  bzmdage,  tying  a  ligature,  or  touching 
the  wounds  with  lunar  caustic.  The  patient  should  at  the  same  time 
drink  a  saturated  solution  of  alum,  or  take  dilute  svdphuric  acid  out  of 
very  cold  water. 

The  increasing  scarcity  of  leeches  renders  their  preservation  and 
propagation  objects  of  .primary  importance.  The  death  of  a  vast 
number  of  leeches  is  occasioned  by  errors  in  the  method  of  keeping 
them.  Though  aquatic  animals,  it  is  not  enough  that  they  be  supplied 
with  water.  They  breathe  by  their  entire  suiiekse,  and  are  accustomed 
to  change  their  skin  every  four  or  five  days.  Their  body  is  covered, 
like  that  of  all  animals  and  plants  which  inhabit  the  water,  by  a  slimy 
or  mucilaginous  fluid,  whioi  not  only  enables  them  to  glide  through 
the  water,  but  keeps  an  aerial  stratum  in  close  contact  with  their 
respiring  surface.  When  present  in  a  limited  degree,  this  mucous 
secretion  is  highly  serviceable  to  them;  in  excess,  it  is  destructive. 
It  is  impossible  for  them  to  diminish  it  when  it  has  accumulated,  or  to 
denude  themselves  entirely  of  their  old  skin,  in  water  only.  They 
must  have  some  resisting  Dody  to  creep  over  or  through  in  order  to 
accomplish  this  object.  Some  leech-dealerB  keep  clay  at  the  bottom  of 
the  troughs,  and  though  this  is  useful  as  a  material  in  which  the 
leeches  can  burrow  in  warm  weather  (by  which  they  are  always  more 
injured  than  by  cold,  if  not  intense ;  and  it  is  their  habit  to  retreat  to 
the  deepest  waters  of  their  native  rivers  or  ponds  in  sunmier),  it  is 
inadequate  to  the  end.  The  best  method  seems  the  following  recom- 
mended by  Fee : — 

Into  a  marble  or  stone  trough  a  layer  of  seven  inches  of  a  mixture  of 
moss,  turf,  and  charcoal  of  wood  is  to  be  put,  and  some  small  pebbles 
placed  above  it ;  at  one  extremity  of  the  trough,  and  midway  between 
the  bottom  and  the  top,  place  a  thin  plate  of  marble  pieroed  with 
numerous  small  holes,  upon  which  Ihero  should  rest  a  stratum  of  moss 
or  portions  of  the  equisetum  palustre,  or  horse-tail,  firmly  compressed 
by  a  stratum  of  pebbles.  The  trough  to  be  replenished  with  water 
only  so  high  that  the  moss  and  pebbles  should  be  but  slightly 
moistened.  A  cloth  is  to  be  kept  over  the  mouth  of  the  trough. 
This  is  imitating  as  near  as  possible  their  natural  condition,  and  the 
charooal  not  only  aids  in  keeping  the  water  sweet,  but  appears  to 
prevent  the  leeches  being  attacked  by  parasitic  animals,  to  which  they 
ore  very  liable.  The  water  should  be  changed  about  once  a  week,  and 
moro  frequently  in  warm  weather. 

Leeches  have  not  been  observed  to  propagate  when  kept  in  small 
bodies  of  water,  but  in  large  reservoirs,  haying  a  body  of  turf  and 
rushes,  and  the  sides  well  furnished  with  day,  in  which  to  deposit  the 
cocoons.  Dr.  Noble  of  Versailles  has  succeeded  in  procuring  young 
ones.  It  has  also  been  ascertained  in  France  that  leeches  whicn  have 
been  used,  if  restored  to  their  natural  haunts,  propagate  abundantly, 
and  also  become  capable  of  being  again  applied  alter  eight  or  twelve 
months'  stay  in  these  congenial  quarters. 

The  great  extent  to  which  the  trade  in  leeches  is  carried  on  renders 
attention  to  this  subject  of  paramount  importance.  Four  only  of  the 
principal  dealera  in  London  used  to  import  7|200,000  axmually,  and  in 


Paris  3,000,000  are  used.    But  in  England  the  consumption  of  leeches 
is  now  (1860)  very  greatly.diminished. 

Leeches  have  sometimes  been  swallowed;  and  in  Syria  and  other 
places  a  small  leech  is  sometimes  drank  with  the  waters  of  the  pools, 
and  by  adhering  to  the  throat  causes  great  suffering. '  Salt  or  vinegar 
is  the  best  means  of  dislodging  them.  Besides  these  Syrian  leeches, 
there  is  in  Ceylon,  the  lower  range  of  the  Himalayan  Uills,  Batavia, 
and  other  islands  a  land-leech  (Hcemadipta  CeyUmiea,  Bosc.)  which  is  of 
a  formidable  nature,  not  from  its  size, "  for  they  are  only  about  an 
inch  in  length,  and  as  fine  as  a  common  knitting-needle ;  but  capable 
of  distension  till  they  equal  a  quill  in  thickness,  and  attain  a  length  of 
nearly  two  inches.  Their  structure  is  so  flexible  that  they  can 
insinuate  themselves  through  the  meshes  of  the  finest  stocking,  not 
only  seizing  on  the  feet  and  ankles,  but  ascending  to  the  back  and 
thxt)at^  and  fastening  on  the  tenderest  parts  of  the  body.  The  coffee 
planters,  who  live  among  these  pests,  are  obliged,  in  oixler  to  exclude 
them,  to  envelope  their  legs  in  *  leech-gaiters '  made  of  closely  woven 
doth.  The  natives  smear  their  bodies  with  oil,  tobacco  ashes,  or 
lemon- juioe ;  the  latter  not  only  serving  to  stop  the  flow  of  blood,  but 
to  expedite  the  healing  of  the  woimds.  These  creatures  are  gregarious, 
and  make  their  attacks  in  concert,  with  such  well  directed  tactics,  that 
it  is  difficult  to  elude  them."  '  Ceylon,'  by  Sir  J.  E.  Tennent,  voL  L 
p.  801  of  2nd  edition.  In  the  some  island,  a  cattle-leech  (HcBmoptU 
palvdum)  is  most  formidable  to  cattle  which  go  to  drink' in  the  ponds 
frequented  by  them.  They  are  very  insidious,  and  their  bite  at  first 
gives  little  pain,  but  the  consequences  are  often  fatal.  (Ibid  p.  S06.) 
These  are  probably  the  same  as  are  mentioned  by  Pliny  ('  Hist.^atur.' 
viii.  10.)  as  distresising  the  elephants. 

(Johnson  On  the  Medicmad  Leech;  Brandt  and  Katzeburg,  Qetreue 
Darstellung  der  TMere;  and  Mr.  Pereira's  if  at.  Med.) 

LEET  is  the  precinct  or  district  within  the  cognisance  or  subject  to 
the  jurisdiction  of  a  court-leet.  Sometimes  the  term  is  used  to  denote 
the  court  itself,  the  full  style  of  which  is  "  the  court-leet  and  view  of 
frank-pledge."  The  court-leet  is  also  called  a  law-day,  as  being  the 
ordinary  tribunal. 

I. — Origin  of  the  Court-leet, 

One  of  the  least  improbable  derivations  of  the  word  "  leet "  seems  to 
be  that  which  deduces  lath  and  leet  from  the  Anglo-Saxon  "  lathian," 
or  "gelathian,"  to  assemble;  both  lath  and  leet  indicating,  under 
different  modifications,  a  district  ^thin  which  the  free  male  resiants 
(residents)  or  indwellers  assembled  at  stated  times,  as  well  for  prepa- 
ration for  military  defence  as  for  purposes  of  police  and  criminal  juris- 
diction. Of  the  first  of  these  objects  scarcely  any  trace  exists  in  the 
modem  leet.  The  title  of  the  court  as  a  "  view  of  frank-pledge," 
points  to  its  former  importance  under  the  extensive  system  of  police 
introduced  or  perfected  by  King  Alfred,  which  required  that  all  free- 
men above  twelve  years  of  age  should  be  received  into  a  decennary,  or 
tithipg,  called  in  Yorkshire  and  other  parts  of  the  north,  "  ten-men- 
tale  "  (number,  tale,  or  tally  of  ten  men),  and  forming  a  society  of  not 
less  than  ten  friborgs  or  freeborrows  (freemen),  each  of  whopn  was  to 
be  borhoe — ^that  is,  pledge  or  security  for  the  good  conduct  of  the 
others.  So  the  Oerman  "  biiige,"  pledge  or  surety  (fidejussor),  appears 
to  be  derived  from  the  verb  "  borgen,"  to  give  or  take  on  credit.  In 
this  sense,  in  the  '  Franklin's  Tale,'  Chaucer  has, "  Have  here  my  faith 
to  borwe ; "  and  in  the '  Squire's  Tale,' ''  St.  John  to  borwe." 

In  the  ballad  of  '  The  Rising  in  the  North/  preserved  in  Percy's 
'  Reliques  of  Ancient  Poetry,'  Lady  Northumberland,  proposing  to  her 
husband  to  place  herself  in  the  hands  of  Queen  Elizabeth,  as  a  surety 
or  hostage  for  his  submission,  says, "  Thy  faithful  borrow  I  will  be." 

When  a  party  was  accused  of  a  crime,  his  tithing  was  to  produce 
him  within  31  days,  or  pay  the  l^gal  mulct  for  the  offence,  unless  they 
proved  on  oath  that  no  others  of  the  tithing  were  impUcated  in  the 
crime,  and  engaged  to  produce  him  as  soon  as  he  could  be  found.  For 
great  crimes  me  offender  was  expelled  from  the  tithing,  upon  which  he 
became  an  outlaw. 

The  duty  of  inspecting  a  decennary  or  tithing  was  called  a  view  of 
frank-pledge,  the  freeborrows  having  received  from  their  Norman 
conquerors  iJie  designation  well  known  in  Normandy  of  frank-pledges. 
The  principal  or  ddest  of  these  freeborrows,  and  as  such  the  person 
first  sworn,  who  was  denominated  the  tithing-man,  sometimes  the 
headborough  or  chief  pledge,  sometimes  the  borsholder  or  borsalder 
(borhes-alder,  or  senior  or  ruler  of  the  pledges),  and  sometimes  the 
reeve,  was  in  an  especial  manner  responsible  for  the  good  conduct  of 
each  of  his  co-pledges,  and  appears  to  have  had  an  authority  analogous 
to  that  still  exerclMd  by  the  constable,  an  officer  dected  by  the  resiants 
for  the  preservation  of  the  peace  within  the  district  constituting  the 
leet,  tithing,  or  oonstablewick.  This  officer  is  in  many  places  (sdled 
the  headborough,  which  designation,  as  well  as  those  of  borsholder  and 
tithing-man,  is  frequently  used  by  the  legislaturs  as  synonymous  with 
that  of  constable.  It  is  probable  that  ail  the  frank-pledges  were  num- 
bered according  to  rank  or  seniority,  as  in  places  where  more  than  two 
constables  are  required,  the  third  officer  is  called  the  thirdborough. 
Blackstone,  misled  by  the  sound,  supposes  headborough  to  be  the  chief 
person  or  head  of  a  town  or  borough.  This  derivation  will  remind  the 
readers  ol '  Hudibras '  of  the  "  wooden  hostile  "  (stocks),  which 

**  None  are  able  to  break  thorough, 
Until  they're  freed  by  head  ^  borough.*' 
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The  Holkham  mantuscript  of  the  Anglo-Saxon  customary  law  says  : 
**  A  tithing  (there  called  decimatio)  contains,  according  to  local  usage, 
ten,  seventy,  or  eighty  men,  who  are  all  boimd  (debent)  to  be  pledges 
(fidejussores)  for  each  other.  So  that  if  any  of  them  be  accused 
(calumpniom  patitur),  the  rest  must  produce  him  in  court ;  and  if  he 
deny  the  oflbnce,  he  is  to  have  lawful  purgation  by  the  tithing  (that  is, 
by  their  swearing  to  their  belief  of  his  innocence).  A  titibing  is  in 
some  places  called  a  ward,  as  forming  one  society,  subject  to  observa- 
tion or  inspection  within  a  town  or  hundred.  In  some  places  it  is 
called  "borch;"  that  is,  pledges  for  the  reasons  above  stated.  In 
others  it  is  called  tithing  (in  the  original,  dedmatio),  because  it  ought 
to  contain  ten  persons  at  the  least.'* 

The  assiaes  of  Clarendon  directed  "  that  all  the  oustoms  of  frank- 
pledge should  be  observed ;  that  a  person  receiving  men  into  his  house 
or  land,  or  within  Ms  jurisdictiou  (soke),  who  were  not  in  frank-pledge, 
should  be  answerable  for  their  appearance,  and  that  no  francliise  or 
liberty  [Liberty]  should  exclude  the  sheriff  from  entering  for  the 
purpose  of  seeing  that  views  of  frank-pledge  were  duly  held." 

Leets  are  either  public  or  private.  The  public  leet  is  an  assembly 
held  in  each  of  the  laiger  divisions  of  a  county,  called  a  hundred,  at 
which  all  freemen  who  are  resiants  within  the  hundred  are  bound  to 
attend  in  person  or  by  their  representatives.  These  representatives 
were  the  reeves  or  chiefs  of  their  respective  tithings,  whether  desig- 
nated by  that  or  by  any  of  the  other  appellations,  each  of  whom  was 
accompanied  by  four  good  and  lawful  men  of,  and  elected  by,  the 
tithing  which  deputed  them.  This  public  court-leet  was  held  formerly 
by  the  royal  governor  of  the  county,  the  ealdorman  of  the  Saxons,  the 
earl  of  the  Danes,  the  comes  or  cotmt  of  the  Normans.  This  great 
functionary  was  accompanied  by  the  shire-reeve,  an  officer  elected  by 
the  county  to  collect  &e  king's  rents  and  the  other  branches  of  the 
royal  revenue,  who,  in  the  absence  of  the  ealdorman,  presided  in  the 
court,  and  governed  the  county  as  his  deputy,  whence  he  is  called  by 
the  Normans  a  vice-comes. or  vicount,  though  in  EngUsh  he  retained 
the  name  of  shire-reeve  or  sheriff,  the  designation  connected  with  his 
original  and  more  humble  duties.  This  public  court,  which  was 
originally  called  the  folkmote,  being  held  successively  in  each  hundred 
in  the  course  of  a  circuit  peiiormed  by  the  sheriff,  acquired  the  name 
of  the  sheriff's  tournf  by  which  name,  though  itself  a  court-leet,  it  is 
now  distinguished  from  inferior  private  leets.  The  latter  courts  appear 
to  have  been  created  at  a  very  early  period  by  grants  from  the  crown 
obtained  by  the  owners  of  extensive  domains  (which  afterwards  be- 
came manors)  [Maitob],  and  most  frequently  by  religious  houses,  for 
the  purpose  of  relieving  their  tenants  and  those  who  resided  upon 
their  lands  from  the  obligation  of  attending  the  toum  or  leet  of  the 
hundred,  by  providing  a  domestic  tribunal,  before  which  the  resiants 
might  take  the  oath  of  allegiance  and  the  frank-pledges  might  be 
inspected,  without  the  trouble  of  attending  the  toum,  and  to  which  as 
an  apparently  necessary  consequence,  the  criminal  jurisdiction  of  the 
precinct  or  dustrict  was  immediately  transferred.  In  these  private  leets 
the  grantee,  called  the  lord  of  the  leet,  perfonned  the  duties  which,  in 
the  public  leet  or  toum,  after  the  ealdorman  or  earl  had  permanently 
absented  himself,  f eU  upon  the  sheriff  l^ir  duties  he  might  perform 
either  personally  or  by  his  steward ;  and  as  a  compensation  for  this, 
and  his  trouble  in  obtaining  the  franchise,  it  appears  to  have  been  the 
practice  for  the  great  land-owner  who  by  hU  money  and  his  influence 
had  procured  the  grant  of  a  private  leet  to  claim  from  resiants  a  certain 
small  annual  payment  by  the  name  of  certiun  lete.  The  tenants 
within  the  precincts  of  a  private  leet,  whether  in  boroughs,  towns,  or 
manors,  formed  a  body  poUtic  wholly  independent  of  the  toum  or  leet 
of  the  hundred ;  whilst  such  upland,  or  unprivileged,  towns  as  had  not 
been  formed  into  or  included  within  any  private  leet,  still  appeared, 
each  by  its  tithing-man  or  reeve  and  four  men  of  the  tithing,  and 
formed  part  of  the  body  politic  of  the  hundred.  Each  of  these  com- 
munities appears  to  have  exercised  most  of  those  rights  which  it  has 
latterly  been  supposed  could  not  exist  without  incorporation.  In 
many  cities  and  boroughs  the  ancient  authority  of  the  court-leet  was 
in  later  times  superseded  by  charter  of  incorporation,  in  some  of  which 
the  important  right  of  popular  election  of  magistrates  was  preserved 
entire ;  whilst  in  the  great  majority  of  cases  the  light,  though  con- 
tinued in  name,  was  fettered,  if  not  rendered  altogetiber  nugatory,  by 
restrictions  of  various  characters  and  degrees,  which  are  still  to  be  seen 
in  boroughs  not  regulated  by  the  Municipal  Coiporation  Act.  In  other 
respects  the  course  prescribed  by  these  charters  was  adapted  to  the 
clumges  which  had  taken  place  in  the  habits  of  the  people  since  the 
institution  of  the  court-leet.  Many  of  the  functions  of  the  magistrates 
in  the  new  incorporations  were  borrowed  from  the  then  comparatively 
recent  institution  of  justices  of  the  peace. 

IL — OonttitutUm  of  the  ChuH-UeL 

This  oooit  IB  a  court  of  record,  having  jurisdiction  of  such  crimes  as 
subject  the  offenders  to  punishment  at  common  law.  The  exclusive 
exercise  of  criminal  jurisdiction  being  inherent  in  the  kingly  office,  all 
criniinal  matters  are  denominated  pleas  of  the  crown,  and  the  courts 
in  which  such  pleas  are  held  are  the  king's  courts,  although  granted  to 
a  subject;  for  such  grant  operates  merely  ss  an  authority  to  the 
grantee  to  preside  judicially  by  himself  or  his  steward,  and  to  take  the 
profits  of  the  court  to  his  own  use.  The  authority  so  exercised  imder 
the  king's  grant  Ib  called  a  lordship,  and  the  grantee  is  said  to  be  the 


lord  of  the  leet.  It  may  be  claimed  either  by  a  modem  grant  or  by 
prescription,  that  is,  long  established  user,  from  which  an  ancient  grant 
is  presumed.  The  grantee,  whether  claiming  under  a  grant  still  extant 
or  by  prescription,  is  commonly  the  lord  of  a  manor,  and  the  leet  is 
usufdly  coextensive  either  with  the  actual  limits  of  the  manor,  or  with 
its  boundary  at  some  former  period.  There  may  however  be  several 
leets  in  one  manor,  and  a  leet  may  be  appendant  to  a  town,  or  to  a 
single  house.  It  is  not  necessary  that  the  lord  of  the  leet  should  have 
a  manor,  or  indeed  that  he  should  have  any  interest  in  the  land  or 
houses  over  which  the  leet  jurisdiction  extends.  As  the  leet  was 
originally  granted  for  the  more  convenient  administration  of  justice, 
the  lord  may  be  required  by  writ  of  mandamus  to  hold  the  Qourt. 
Upon  non-user  of  a  leet,  the  grant  is  liable  to  be  seised  into  the  hands 
of  the  crown,  either  absolutely  as  for  a  forfeiture,  or  quougquCf  that  is 
until  the  defect  be  amended;  the  same  consequence  ensues  upon  neglect 
to  appoint  an  able  steward  and  other  necessary  officers,  or  to  provide 
instruments  of  punishment. 

Private  leets  are  commonly  held,  as  public  leets  must  be,  twice  in 
the  year,  within  a  month  after  Easter,  and  within  a  month  after 
Michaehnas,  and  even  the  former  cannot,  unless  warranted  by  ancient 
usage,  be  held  at  any  other  time  except  by  adjournment.  The  court 
appears  to  have  been  formerly  held  in  the  open  air.  It  should  be  held 
at  its  accustomed  place,  though,  if  sufficient  notice  be  given,  it  may  be 
held  anywhere  within  the  precinct.  All  persons  above  the  age  of 
twelve  yejuti  and  under  sixty  (except  peers  and  clergymen,  who  are 
exempted  by  statute,  and  women  and  aliens),  resiant  within  the  pre- 
cinct for  a  year  and  a  day,  whether  masters  or  servants,  owe  suit  to 
(that  is,  personal  attendance  at)  this  court,  and  here  they  ought  to  take 
the  oath  of*  allegiance.  The  suit  to  the  court-leet  is  said  to  be  real 
(that  is,  regal  or  due  to  the  king),  because  every  one  bound  to  do  suit 
to  such  court  as  a  resiant,  is  also  bound  to  take  the  oath  of  allegiance 
unless  he  has  taken  it  before.  But  where  a  non-resiant  is  bound  by 
tenure  to  join  with  the  resiants  in  making  presentments  at  the  court- 
leet,  the  duty  is  not  suit-real,  for  he  shall  not  be  sworn  to  his  alle- 
giance, &c.,  at  this  leet.  It  is  merely  suit-service,  that  is,  a  suit  forming 
one  of  the  services  due  from  the  tenant  to  his  lord  in  respect  of  the 
tenure.  A  man  who  has  a  house  and  family  in  two  leets,  so  as  in  law 
to  be  conversant  or  oommorant  in  both,  must  do  his  suit  to  the  leet 
where  his  person  is  commorant,  namely,  where  his  bed  lies,  but  if  he 
occasionally  reside  in  both,  he  is  bound  to  do  suit  to  each. 

III. — Jurisdiction  of  the  Oourt4eet. 

The  Anglo-Saxon  Hundred  Court  appears  to  have  had  jurisdiction 
in  all  causes,  civil,  criminal,  and  ecclesiastical ;  and  also  to  have  had 
the  cognisance  and  oversight  of  all  the  communities  of  frank-pledges 
within  the  hundred,  the  members  of  these  communities  being  bound 
for  that  purpose  to  attend  at  the  Hundred  Court  by  themselves  or 
their  elected  representatives.  The  jurisdiction  of  the  Hundred  Court 
in  ecclesiastical  matters  was  taken  away  by  an  ordinance  of  William 
the  Conqueror,  forbidding  the  attendance  of  the  bishop. 

It  was  the  province  of  the  court-leet,  as  well  the  public  leet  of  the 
hundred,  as  the  private  leet,  to  repress  all  offences  against  the  public 
peace,  and  to  enforce  the  removal  of  all  nuisances  adecting  the  public 
convenience. 

The  leet  juiy  possess  a  legislative  authority  in  establishing  by-laws. 
By-laws  made  in  a  court-leet  and  embodied  in  the  presentments  of  the 
jury  in  respect  of  matters  properly  cognisable  in  the  leet,  are  binding 
upon  resiants,  but  not  upon  strangers.  [By-Law.]  A  by-law  imposing 
a  penalty  of  5^  per  month  for 'taking  or  placing  an  inmate  without 
giving  security  to  the  overseers  against  any  charge  upon  the  parish  was 
said  by  Lord  Hale  to  be  usual  and  valid.  The  leet  jury  elect  their 
own  chief  magistrates,  the  reeve  or  constable,  &c.,  of  the  private  leet, 
and,  as  it  would  seem,  the  high  constable  (sometimes  called  the  alder* 
man)  of  the  htmdred. 

Before  the  Norman  conquest,  and  probably  for  some  time  after,  this 
court  of  the  leet  was,  if  not  the  sole,  at  least  the  ordinary  tribunal  for 
the  administration  of  criminal  justice  in  the  kingdom.  Until  the 
reign  of  Henrr  I.,  when,  with  respect  to  certain  heinous  offences,  the 
punishment  of  death  was  substituted  for  pecuniary  compositions,  no 
crime  appears  to  have  been  punished  by  death  except  that  called  in  the 
laws  of  that  prince  "  Openthifte,*  a  theft  where  the  offender  waa 
taken  with  the  mainour,  that  is,  with  the  thing  stolen  upon  him. 
[Robbery.]  Of  this  crime,  as  requiring  no  trial  or  presentment,  the 
leet  had  no  cognisance.  Other  offences,  of  however  serious  a  nature, 
subjected  the  paxtj  to  a  mulct,  or  pecuniary  fine,  the  amount  of  which 
was  in  many  cases  determinate  and  fixed. 

Offences  to  be  merely  inquired  of  in  leets  are  arson,  burglary, 
escape,  larceny,  manslaughter,  murder,  rape,  rescue,  sacrilege,  and 
treason,  and  every  offence  which  was  felony  at  common  law.  These 
offences  being  presented  by  the  leet  jury  as  indictors,  and  the  indict- 
ment being  certified  to  the  justices  of  gaol  delivery,  the  indictees  may 
be  arraigned ;  but  they  cannot  be  arraigned  upon  the  mere  production 
of  the  court-roll  containing  the  presentments.  Formerly  all  offencea 
inquirable  in  leets  were  also  punishable  there  by  amercement ;  but  the- 
power  of  adjudicating  finally  upon  crimes  in  courts  leet,  whether 
public  or  private,  is  now  limited  to  such  minor  offences  as  axe  stUl 
left  under  the  old  system  of  pecuniary  compensation.    No  matters  are- 
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cognisable  in  the  leet  unless  they  have  arisen  or  hare  had  continuance 
since  the  last  preceding  court. 

An  amercement  is  a  pecuniary  punishment  which  follows  of  course 
upon  every  presentment  of  a  default  or  of  any  offence  committed  out 
of  court  by  private  persons.  Amercements  are  to  be  mitigated  in  open 
court  by  affeerers  (afferratores,  from  afferrare  or  afforare,  afferer,  to  tax, 
or  fix  a  price,  hence  the  term  afferage,  used  in  the  old  JbVench  law  to 
denote  the  judicial  fixing  of  a  price  upon  properly  to  be  sold).  The 
affeerers  by  their  oaths  aOirm  the  reasonableness  of  the  sum  at  which 
they  have  assessed  the  amercement.  This  oourse  is  sanctioned  and 
confirmed  by  Magna  Charta,  which  directs  that  amercements  shall  be 
assessed  by  the  pcer^  of  the  offender,,  that  is,  th^  pares  curisB,  or 
suitors  of  the  same  court.  [Jurt.]  The  amercements,  being  affeered, 
are  estreated  (extracted)  from  the  court-roll  by  the  steward,  and  levied 
by  the  bailiff  under  a  special  warrant  from  the  lord  or  steward  for  that 
purpose,  by  distress  and  sale  of  the  goods  of  the  party,  which  may  be 
taken  at  any  place  within  the  precinct,  even  in  the  street :  or  the  lord 
may  maintain  an  action  of  debt  for  such  amercement.  For  a  nuisance, 
the  jury  may  amerce  the  offender,  and  at  the  same  time  order  Uxat  he 
be  distrained  to  amend  it. 

The  steward  of  a  leet  is  a  judge  of  record,  and  may  take  recc^^nisances 
of  the  peace;  and  he  may  impose  a  fine  for  a  contempt  or  other 
offence  committed  in  court,  as  where  a  party  obstructs  the  jury  in  the 
execution  of  their  duties,  or  by  public  officers  in  the  discharge  of 
their  duties  out  of  court.  The  amount  of  the  fine  is  at  once  fixed  by 
the  steward,  and  therefore,  though  sometimes  loosely  called  an  amerce- 
ment, it  is  not  to  be  affeered.  When  a  suitor  present  in  court 
refuses  to  be  sworn,  it  is  a  contempt  for  which  a  reasonable  fine  may 
be  imposed;  so  if  the  jury,  or  any  of  them,  refuse  to  make  a 
pres-entment,  or  depart  without  making  it,  or  make  it  before  all  are 
agreed.  In  all  matters  within  the  cognisance  of  a  court-leet  the 
lord  or  steward  has  the  same  power  as  the  judges  in  the  superior 
courts.  He  has  indeed  no  power  to  award  imprisonment  as  a  punish- 
ment for  offences  presented  in  the  leet,  such  offences  being  the  subject 
of  amercement  only :  but  he  may  imprison  persons  indicted  or  acciised 
of  felony  before  him,  and  persons  guilty  of  a  contempt  in  face  of  the 
court. 

Of  common  right  the  constable  is  to  be  chosen  by  the  jury  in  the 
leet ;  and  if  the  party  chosen  be  present,  he  ought  to  take  the  oath  in 
the  leet ;  if  absent,  before  justices  of  the  peace.  If  he  refuse  to  accept 
the  office,  or  to  be  sworn,  the  steward  may  fine  him.  If  the  party 
chosen  be  absent  and  refuses,  the  jury  may  present  his  refusal  at 
the  next  courts  and  then  he  is  amerced.  But  a  person  chosen  con- 
stable in  his  absence  ought  to  have  notice  of  his  election.  A  man- 
damus lies  to  the  steward  of  a  leet  to  swear  in  a  constable  chosen  by 
the  jury.  By  13  &  14  Car.  II.,  cap.  12,  when  a  constable  dies  or  goes 
out  of  the  parish,  any  two  justices  may  make  and  swear  a  new  one 
until  the  lord  shall  hold  a  court-leet ;  and  if  any  officer  continue  above 
a  year  in  his  office,  the  justices  in  their  quarter-sessions  may  dis- 
chax^e  him,  and  put  another  in  his  place  until  the  lord  shall  hold  a 
court  But  the  justices  at  sessions  cannot  discharge  a  constable 
appointed  at  the  leet ;  and  though  they  can  appoint  constables  until 
the  lord  shall  hold  a  court,  they  cannot  appoint  for  a  year,  or  till 
others  be  chosen.  A  person  chosen  constable  who  is  deficient  in 
honesty,  knowledge,  or  ability,  may  be  dischaz^ged  by  the  leet  or 
by  the  Court  of  King's  Bench  as  imfit.  The  stewai^i  may  set  a 
reasonable  fine  on  a  constable  or  tithing-man  refusing  to  make 
presentments. 

Though  the  leet  has  long  ceased  to  be  the  principal  and  ordinary 
court  of  criminal  jurisdiction,  its  power  and  authority  have  been 
enlarged  by  several  statutes,  which  give  it  cognisanceB  *over  offences 
uewly  created,  and  it  does  not  appear  to  have  been  at  any  time  directly 
abridged  by  legislative  interference.  The  business  of  the  court  has 
chiefly  been  affected  by  the  creation  of  concurrent  jurisdictions,  par- 
ticularly that  of  justices  of  the  peace  [Justices  of  the  Pjsaoe],  who 
have  cogmsance  of  the  same  matters,  as  well  as  of  many  others  over 
which  the  court-leet  has  no  jurisdiction.  Justices  of  the  peace  are 
always  accessible,  whereas  the  court-leet  is  open  only  at  distant  intervals, 
and  for  a  short  period,  unless  it  be  continued  by  adjournment,  which 
can  only  take  place  for  the  despatch  of  existing  business.  Another 
cause  of  the  declension  of  these  tribunals  is  tiiat  except  in  a  very  few 
cases  the  jiuisdiction  of  the  leet  is  confined  to  offences  pimishable  at 
common  law.  In  statutes  providing  for  the  repression  of  new  offences, 
the  leet  is  commonly  passed  over  in  favour  of  justices  of  the  peace. 
Blackstone  reckons  ^'the  almost  entire  disuse  and  contempt  of  the 
court-leet  and  sheriff's  toum,  the  king's  ancient  courts  of  common  law 
formerly  much  revered  and  respected,  among  the  mischievous  effects 
of  the  change  in  the  administration  of  justice  by  summary  proceed- 
ings before  justices  of  the  peace."  It  was  not,  however,  left  to  the 
learned  commentator  to  make  this  discovery.  In  the  course  of  the 
yery  reign  which  witnessed  the  introduction  of  the  modem  system  of 
justices  of  the  peace,  we  find  the  Commons  remonstrating  against 
the  violation  of  Uie  Saxon  principle  of  adf-govemment  and  domestic 
administration  of  justice,  resulting  from  the  encroachments  made 
upon  the  ancient  jiuisdiction  of  the  leet  by  giving  to  the  new  tribunal 
of  the  justices  of  the  peace  a  concurrent  jurisdiction  in  matters 
usually  brought  before  the  court  leet,  and  an  exclusive  jurisdiction  in 
other  important  matters.    In  the  last  year  of  Edward  III.  (1877),  the  I 


Commons,  by  their  petition  in  parliament,  prayed  the  king  that  no 
justice  of  the  peace  should  inquire  of  anything  cognisable  in  the  courts 
of  lords  who  had  view  of  frank-pledge,  or  of  anything  cognisable  in 
any  city  or  borough  within  their  district,  and  should  attend  only  to 
the  keeping  of  the  peace  and  the  enforcing  of  the  statute  of  labourers. 
To  this  petition  the  Idng  returned  the  following  unsatisfactory 
answer: — "The  statutes  heretofore  made  cannot  be  kept  if  the 
petition  be  granted."  At  this  time,  and  until  the  passing  of  27  Hen. 
VIII.,  c.  24,  offences  in  leets  were  alleged  to  be  against  the  lord's 
peace,  not  the  king's. 

IV.  Manner  of  holding  the  Court-leeL 

The  common  notice  of  holding  the  court  is  said  to  be  three  or  four 
days ;  but  it  is  now  usual  to  give  fifteen  days'  notice.  An  amercement 
at  a  court  of  which  sufficient  notice  has  not  been  given  is  void.  But 
even  where  there  is  a  clear  prescriptive  usage  to  give  a  certain  number 
of  days'  notice,  the  resiants  cannot  disturb  the  holding  of  the  court 
on  the  ground  that  such  notice  has  not  been  given. 

The  functions  of  the  steward  of  a  court-leet  are  mostly,  if  not 
wholly,  judicial.  Kinisterial  acts  are  to  be  performed  by  an  inferior 
officer  called  the  bedel  or  bailiff,  who  of  common  right  is  appointed  by 
the  lord  or  steward,  though  by  custom  he  may  be  chosen  by  the  jury, 
and  sworn  with  the  other  officers  chosen  at  the  leet ;  and  where,  in  a 
leet  appendant  to  a  borough,  the  bailiff  so  chosen  has  a  discretionary 
power  in  impannelling  the  jury,  £his  important  function  is  a  sufficient 
ground  for  issuing  a  quo  warranto  to  inquire  into  the  title  of  the  party 
exercising  it.  The  steward,  at  the  customary  or  at  a  resonable  time 
before  the  holding  of  the  court,  issues  a  precept  under  his  seal, 
addressed  to  the  baihff  of  the  leet,  commanding  him  to  warn  the 
resiants  to  appear  at  the  time  and  place  appointed  for  holding  the 
court,  and  to  summon  a  jury.  The  notice  may  be  given  in  the  church 
or  market,  according  to  the  usage  of  the  particular  place;  but  it  is 
said  that  if  it  be  not  an  ancient  leet,  personal  notice  is  necessary. 
According  to  the  course  most  usually  pursued,  the  steward  opens  the 
court  by  directing  the  court  to  be  proclaimed ;  and  this  being  the 
king's  court,  it  is  necessary  that  three  proclamati6iis  should  be  made. 
This  is  done  by  the  bailiffs  crying '  Oyee'  (hear)  three  times,  and  then 
saying  once  'All  manner  of  persons  who  are  resiant  or  dedners  and 
do  owe  suit  royal  to  this  leet,  come  in  and  do  your  suit  and  answer  to 
your  names  upon  pain  and  peril  which  shaU  ensue.'  The  bailiff  then 
delivers  to  the  steward  a  list  of  peroouR  summoned  as  jurymen,  together 
with  the  suit  or  reaiant  rolL  The  suit-roll  is  then  called  over,  and 
those  resiants  who  are  absent  are  marked  to  be  amerced.  The  bailiff 
then  makes  three  other  proclamations,  by  crying  *  Oyes'  three  times, 
and  then  saying  '  If  any  man  will  be  essoigned,  come  in,  and  you  shall 
be  heard.'  The  steward  having  called  for  the  essoigns,  enters  them. 
The  essoigns  should  regularly  be  adjourned  to  the  next  court  for 
examination  in  the  court  roll  or  book. 

Suit-real  must  be  done  in  person ;  it  cannot  be  done  by  attorney ; 
nor  can  it,  as  it  would  seem,  be  released  by  the  lord.  But  the  suitor 
may  be  essoigned  or  excused  pro  kdc  vice,  which  is  done  generally  upon 
the  payment  of  an  essoign  penny. 

The  constables  are  xuat  examined  as  to  their  compliance  with  the 
orders  received  by  them  at  the  previous  court  After  this  the  leet 
jury  is  formed.  This  jury  is  chosen  from  the  body  of  the  suitors,  and 
consists  of  not  less  than  twelve,  nor  more  than  twenty-three.  In  some 
leets  the  jury  continues  in  office  for  a  whole  year ;  in  others  the  jurors 
are  elected  and  discharged  in  the  course  of  the  day.  A  custom  for  the 
steward  to  nominate  to  the  bailiff  the  persons  to  be  summoned  on  the 
jury  is  valid.  If  a  sufficient  number  of  resiants  to  form  a  jury  cannot 
be  found,  the  steward  has  power  to  compel  a  stranger  to  serve,  even 
though  he  be  merely  travelling  through  the  district,  and  is  actually 
riding  on  his  journey  at  the  time  ms  services  are  required;  but  a 
woman,  though  a  resiant,  cannot  be  sworn. 

After  the  jury  is  chosen  a  foreman  is  named,  who  is  sworn  as 
follows : — "  You  shall  well  and  truly  inquire,  and  true  presentment 
make,  of  all  such  articles,  matters,  and  things  as  shall  be  given  you  in 
charge ;  the  king's  coimsel,  your  companions',  and  your  own,  you  shall 
keep  secret  and  undisclosed.  You  shall  present  no  man  for  envy, 
hatred,  or  malice;  nor  spare  any  man  for  fear,  favour,  t)r  affection,  or 
any  hope  of  reward ;  but  according  to  the  best  of  your  knowledge,  and 
the  information  you  shall  receive,  you  shall  present  the  truth  and 
nothing  but  the  truth."  As  soon  as  the  foreman  is  sworn,  three  or 
four  of  the  jury,  taking  the  book  together,  are  sworn  to  observe  and 
keep,  on  their  parts,  the  same  oath  which  the  foreman  has  taken  on  his 
part  The  jury  then  receive  a  chazige  from  the  steward,  pointing  out 
the  nature  of  their  duties,  and  of  the  matters  which  ought  to  be  pre- 
sented. The  jury  make  their  presentments  to  the  steward,  who,  in 
cases  of  treason  or  felony,  must  return  the  presentments  (in  these  cases 
called  indictments)  to  tiie  justices  of  gaol  delivery  if  the  offenders  be 
in  custody ;  if  Uiey  be  at  lai^,  the  indictments  must  be  removed  into 
the  King's  Bendi  by  certiorari,  in  order  that  process  may  issue  thereon. 
In  all  other  cases  the  steward  of  the  leet  has  power,  upon  the 
complaint  of  any  party  grieved  by  the  presentment,  or,  on  the  other 
hand,  upon  any  suspicion  entertuned  as  to  the  concealment  of  any 
offence,  oy  non-jiresentment,  to  cause  an  immediate  inquiry  into  the 
truth  of  the  matter  by  another,  jury,  though  in  the  former*  case  tho 
more  usual  course  now  is  by  oertioivi  or  traverse. 
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A  couri-Ieet  may  be  adjourned  if  the  busiiiefla  of  the  partioular 
court  require  it.  This  should  be  done  by  three  proclamationa.  A 
court  held  on  the  28th  April,  and  adjourned,  after  tiie  jury  had  been 
sworn,  till  the  15th  December,  which  day  was  given  them  to  make 
their  preeentmentB,  has  been  held  not  to  be  neceaaarily  un- 
reasonable. 

It  ifl  not  necesnry  that  notice  should  be  given  of  an  order  made  by 
the  leet  for  abating  a  nuisance;  the  party  being  within  the  jurisdiction, 
must  take  notice  of  it  at  his  periL  For  the  same  reason  he  is  also 
bound  to  take  notice  of  a  by-law. 

V.  Profits  of  OouH. 

The  ordinary  profits  of  a  oourt-leet  are  the  fines,  amercements,  and 
essoign  pence,  and  belong,  in  the  case  of  a  public  leet  or  toum,  to  the 
cro\(^ ;  in  the  case  of  a  private  leet,  to  the  grantee  or  lord  of  the  leet. 
It  wovdd  rather  seem,  however,  that  the  loid  is  bound  to  account  at  the 
Exchequer  for  these  profits,' though  he  may  discharge  himself  by  show- 
ing his  title.  In  a  private  leet  also,  the  lord,  as  above  mentioned,  is 
entitled  to  a  further  payment,  in  the  nature  of  a  poll-tax,  capitagium, 
or  chevage,  by  the  name  of  c^um  letee,  sometimes  called  cert-nlver, 
certainty-money,  cert-money,  and  head-silver.  When  this  payment  is 
to  be  made  on  the  day  of  the  leet  the  defaulters  may  be  presented  and 
amerced.  For  such  amercement  the  lord  may  distrain ;  but  he  cannot 
distrain  for  the  oert-money  itself,  without  a  prescription  to  warrant 
such  distress.  In  the  absence  of  both  amercement  and  prescription, 
the  lord's  remedy  is  by  action  of  debt. 

LEGACY  (Legtftum),  a  bequest  or  gift  of  goods  and  chattels  by  will 
or  testament.  The  person  to  whom  it  is  given  is  termed  the  legatee 
(legatdrius) ;  and  every  person  is  capable  of  being  a  legatee,  imless 
particularly  disabled  by  the  common  law  or  by  some  statute. 

The  bequest  in  no  case  confers  more  than  an  inchoate  property  on 
the  legatee,  which  does  not  become  complete  until  the  assent  of 
the  executor  or  administrator  with  the  will  annexed,  as  the  case  may 
be,  has  been  given.  [Ezecutob.]  But,  before  such  assent,  the  bequest 
is  transmissible  to  the  personal  representatives  of  the  legatee,  and  will 
pass  by  his  will. 

Legacies  are  of  two  kinds,  general  and  specific.  A  legacy  is  general 
when  it  is  BO  given  as  not  to  amount  to  a  bequest  of  a  puticular  thing, 
or  a  particular  fund  of  the  testator ;  a  specific  legacy  is  a  bequest  of  a 
specified  thing,  or  a  specific  part  of  the  testatoPs  estate.  The  whole 
of  the  estate  of  a  person  deceased  being  liable  for  the  payment  of  his 
debts,  l^iacies  of  both  kinds  are  of  course  subject  to  debts :  but  in 
case  of  a  deficiency  of  the  estate  for  the  payment  of  the  legacies,  the 
general  legatees  can  only  be  paid  in  equal  proportion ;  and  wey  must, 
as  iti  is  technically  termed,  abate.  But  a  specific  legatee  is  not  com- 
pelled to  abate  or  allow  any  thing  by  way  of  abatement,  though  his 
legacy  may  be  taken  for  the  payment  of  debts,  in  case  tiie  general 
legacies  have  all  been  applied  to  pay  them  and  there  is  still  a  deficiency 
to  meet  the  demands  on  the  estate  of  the  deceased.  Specific  legatees 
may,  however,  be  oompelled  to  abate  as  against  one  another.  If  the 
part  of  the  testator's  estate  which  is  specifically  given  has  been  dis- 
posed of  by  the  testator  in  his  lifetime,  or  at  the  time  of  his  death  has 
ceased  to  exist  in  such  form  as  described  in  his  will,  the  general  rule 
is,  that  the  specific  legatee  loses  his  legacy,  and  is  not  entiUed  to  any 
satisfaction  out  of  the  general  estate :  in  such  case  the  legacy  is  said  to 
be  adeemed,  a  term  which  has  been  derived  from  the  Iloman  law, 
though  the  word  'adimere'  is  not  there  used  exactly  in  this  sense. 
(IHg,  84,  4.)  There  is  also  a  third  description  of  legacy  partaking 
somewhat  of  the  nature  of  both  kinds  already  mentioned,  as  a  gift  of 
so  much  money,  with  reference  to  a  particular  fund  for  payment 
This  is  called  a  deinonttrative  legacy,  but  so  far  differs  from  one  properly 
specific,  that  if  the  fund  pointed  out  fails  on  any  account^  the  legatee 
will  be  paid  out  of  the  general  assets ;  yet  it  is  so  far  specific  that  it  is 
not  liable  to  abate  in  case  of  deficiency  of  the  general  assets. 

Legacies  may  be  given  either  absolutely  (pur^)  or  upon  condition 
(sub  conditione),  or  upon  the  happening  of  any  contingency ;  provided 
it  must  happen,  if  at  all,  within  the  duration  of  a  life  or  lives  in  being 
at  the  time  of  tibe  decease  of  the  testator  and  twentv-one  years  after- 
wards, allowing  in  addition  the  period  of  gestation  where  the  contin- 
gency depends  upon  the  birth  of  a  child.  Legacies  may  also  be  given 
in  such  a  way  that  though  no  condition  is  expressed  in  distinct  terms, 
it  may  be  clearly  inferred  tiiat  the  testator  did  not  intend  his  gifts  to 
take  effect  till  a  definite  time  had  arrived  or  a  definite  event  had  taken 
place.  When  a  legatee  has  obtained  such  an  interest  in  the  legacy  as 
to  be  fully  entitled  to  the  property  in  it,  the  legacy  is  said  to  be  vested, 
and  this  property  may  be  acquired  long  before  the  right  to  the  posses- 
sion of  the  leg^y  accrues.  A  vested  legacy  partakes  of  the  incidents 
of  property  so  fiu-as  to  be  transmissible  to  the  personal  representatives 
of  the  party  entitled  to  it,  or  to  pass  by  his  will;  a  legacy  which  is 
contingent  or  not  vested  is  no  property  at  all  with  respect  to  the 
legatee.  This  distinction  of  legacies,  vested  or  not  vested,  seems 
derived  from  the  Roman  law,  which  expresses  the  fact  of  vesting  by 
the  words  '  dies  legati  cedit.' 

Formerly,  in  all  cases  when  ft  legatee  died  before  the  testator,  the 
l^acy  laspSed,  or  failed,  and  went  to  the  penon  appointed  residuary 
legatee  by  the  testator,  or  if  there  was  none  such,  to  the  next  of  kin; 
and  lapse  might  also  take  place  (as  already  observed  with  respect  to  a 
legacy  given  to  a  legatee  at  a  particular  time,  or  upon  condition,  or 

▲BT8  AMD  BQL  2)ZY.  TOL.  ▼. 


the  happening  of  a  contingency)  if  the  legatee  died  before  the 
appointed  time  arrived,  or  if  the  condition  was  not  performed,  or  the 
contingency  did  not  happen.  The  Wills  Act,  1  Vict.  o.  26,  sect.  88, 
modified  the  old  rule,  and  directed  that  when  legacies  are  bequeathed  to 
a  child  or  other  issue  of  the  testator  who  sh^  die  in  his  lifetime, 
leaving  issue,  and  such  issue  shall  be  living  at  the  testator^s  death,  the 
legacies  shall  not  lapse  unless  a  contrary  intention  appears  upon  the 
face  of  the  will,  but  shall  take  effect  as  if  the  legatee  had  died  im- 
mediately after  the  testator. 

The  rules  by  which  gifts  of  legacies  are  construed  are  derived  from 
the  dvil  law,  or  rather  are  a  part  of  that  law,  which  prevailed  in  the 
ecclesiaBtical  oourts  while  those  courts  had  jurisdiction  over  legacies ; 
for  although  the  Court  of  Chancery  had  concurrent  jurisdiction  with 
the  ecclesiastical  courts,  yet  to  prevent  confusion  it  followed  the  same 
general  rules.  If,  however,  a  legacy  be  charged  upon  or  made  payable 
out  of  the  real  estate,  then,  as  the  ecclesiastical  court  had  no  con- 
current jurisdiction,  courts  of  equity  are  not  bound  to  follow  the 
same  rules  as  to  the  construction  of  such  gifts  as  in  the  case  of  per« 
sonal  estate. 

The  questions  involved  in  the  law  relating  to  legacies  are  so  num*« 
reus  that  it  is  quite  impossible  even  to  notice  them  in  an  article 
of  this  description ;  and  as  they  are  chiefly  of  a  technical  nature, 
the  reader  is  referred  to  the  various  treatises  on  that  branch  of 
the  law. 

Generally  speaking  an  executor  cannot  be  compelled  to  pay  legacies 
tmtil  after  the  expiration  of  twelve  months  from  the  decease  of  the 
testator,  and  not  even  then  tmless  the  assets  should  be  reahsed  and  the 
debts  paid  or  provided  for ;  but  as  the  rule  is  only  for  the  general 
convenience  of  executors,  if  it  should  appear  that  all  the  debts  of  the 
testator  are  paid,  the  executor  may  be  compelled  to  pay  the  legacy 
before  the  twelve  months  have  expired.  It  may  be  stated,  however, 
as  a  general  rule,  that  legacies  are  payable  twelve  months  after  the 
death  of  a  testator,  and  with  interest  from  that  time  at  4  per  cent., 
unless  the  testator  has  made  some  spedal  provision  as  to  time  of 
payment  and  interest.  The  rule  as  to  the  twelve  months  is  taken  from 
the  Roman  law.  It  has  already  been  stated  in  this  work  [Executob], 
that  an  action  at  law  does  not  He  for  a  legacy,  until  after  the  executor 
has  admitted  that  he  has  assets  in  his  hands  sufficient  to  make  the 
payment,  or  in  the  case  of  a  specific  legacy,  has  assented  to  it.  But 
the  law  may  perhaps  be  more  correctly  stated  thus  :  Where  a  specific 
legacy  consists  of  some  determinate  chattel,  whether  real,  as  a  lease  for 
years,  or  personal,  as  a  particular  horse,  the  legatee,  after  assent  bythe 
executor  to  the  legacy,  may  take  possession  of  it,  or  sue  for  it  by 
action  at  law ;  but  where  the  specific  legacy  consists  of  money,  &c., 
and  in  all  cases  of  general  and  of  demons&ative  legacies,  no  action  at 
law  lies  unless  the  executor  has,  for  some  new  consideration  beneficial 
to  himself,  expressly  promised  payment.  As  a  general  rule,  therefore, 
it  may  be  stated  that  the  remedies  by  legatees  against  executors  are 
afforded  by  the  courts  of  equity.  (Roper  On  Legacies  :  Williams  On 
ExecuHors,) 

On  the  subject  of  legacies  (legata)  under  the  Roman  law,  Gaius  (ii.^ 
192-255)  and  the  Digest,  lib.  xxx.,  xxxL,  xxxiL, '  De  Legatis  et  Fidel 
oommissis/  are  the  authorities.  This  is  one  of  the  subjects  on  which 
the  Roman  jurisconsults  have  most  successfully  exercised  their  saga- 
ci^  and  dihgence. 

LEGACY  DUTIES.    [Pbobatb  Duties.] 

LEGATE  (from  the  Latin,  Legtftus).  This  word  had  varioos  signi- 
fications among  the  Romans.  The  legates  were  the  chief  assistants  of 
the  proconsuls  and  propraetors  in  the  administration  of  the  provinces. 
The  number  of  legates  differed  according  to  the  quality  of  the  governor 
whom  they  accompanied;  their  duties  consisted  in  hearing  inferior 
causes  and  managing  all  the  smaller  affiurs  of  the  government.  They 
appear  to  have  been  chosen  and  appointed  by  the  governor,  though  at 
the  first  institution  of  the  office  it  would  seem  they  were  selected  by  the 
senate,  as  advisers  to  the  governor,  from  the  wisest  and  most  prudent 
of  their  own  body.  The  word  legatus  also  signified  a  military  officer 
who  was  next  in  rank  to  the  general  or  commander-in-chief  in  any 
expedition  or  undertaking,  and  in  his  absence  had  the  chief  command. 
(Csssar, '  De  BeU.  Civ./  ii.,  17.)  The  word  legatus  is  often  used  to 
denote  a  person  sent  by  the  Roman  state  to  some  other  state  or  sove- 
reign power  on  matters  that  concerned  the  public  interest:  in  this 
sense  the  word  corresponds  pretty  nearly  to  our  ambassador  or  envoy, 
except  that  the  motives  for  sending  a  legatus,  or  legate,  seem  to  have 
been  occasional  only,  and  the  legates  do  not  appear  ever  to  have  been 
permanent  resident  functionaries  in  a  foreign  commimity.  Under  the 
emperors  those  who  were  sent  by  them  to  administer  the  provinces 
of  which  the  government  was  reserved  to  the  emperors,  were  called 
legates. 

Under  the  republic  the  senators  who  had  occasion  to  visit  the 
provinces  on  their  own  business  used  to  obtain  what  was  called  a 
'  legatio  libera/  that  iu,  the  title  and  consideration  of  a  legatus,  or 
public  functionary,  with  the  sole  object  of  tJiereby  furthermg  their 
private  interests.  These  legationes  are  said  to  have  been  called  liberso, 
or  free,  because  those  who  held  them  had  full  liberty  to  enter  or  leave 
the  city,  whereas  all  other  public  functionaries  whose  duties  were 
exercised  beyond  the  limits  of  the  city  could  not  enter  Rome  till  they 
had  laid  aside  their  functions;  or  because  a  senator  could  not  go 
beyond  a  certain  distance  from  Rome  unless  he  obtained  permission  in 
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the  form  of  a  legatiob  Cioero,  who  on  one  oooMion  iiiTelghi  yehemently 
against  the  legatio  libera,  oould  defend  it  when  it  suitai  his  puipoae ; 
and  in  a  letter  to  Atticus  (L  1)  he  expreases  hia  intention  to  viait 
Cisalpine  Gaul  in  this  capacity  for  the  pmpose  of  furthering  his  election 
aaeonsuL 

At  the  present  day  a  legate  signifies  an  ambassador,  or  nunolo,  of  the 
pope.  They  are  of  the  highest  class  of  ambassador9;  but  are  not 
recognised  in  Great  Britain.    [Ambassadob;  Nunoio.] 

There  are  several  kinds  of  papal  legates,  legattu  a  latert,  legtUut 
natm,  fra  Legates  a  latere  are  sent  on  the  highest  missions  to  the 
prindpal  foreign  courts,  and  as  goyemors  of  provinces  of  the  Roman 
dominion,  thence  called  legations.  Legatus  natus  is  a  person  who 
holds  the  office  of  legate  as  incident  and  annexed  to  some  other  office, 
and  is,  as  we  should  say,  a  legate  ex  officio.  As  this  office  or  title 
exempted  the  holder  from  the  authority  of  the  legates  a  latere,  it  was 
earnestly  sought  after  by  the  bishope.  The  archbishop  of  Canterbiuy 
was  formerly  a  legatus  natus,  and  in  1100,  Guide,  archbishop  of 
Vienne,  having  been  sent  to  England  as  legate  by  the  pope,  was  not 
allowed  by  Henry  I.  to  exercise  his  office.  There  are  now  three  or  four 
German  bishoprics  permanently  invested  with  the  privileges  of  the 
office.  Iiegates  of  a  lower  rank  than  cardinals  are  called  nuncii  apostolici. 

LEGEND  (from  the  Latin  word  legendum,  a  thing  to  be  read)  is 
used  commonly  in  the  sense  of  fabulous  or  doubtful  narratives,  such  as 
the  exploits  of  heroes  of  the  middle  times  between  history  and  fiction, 
tales  of  superstition,  or  other  subjects,  in  which  credulity  and  impos- 
ture find  nee  room  for  exercise.  Thus  legends  have  come  to  signify 
that  which  ia  usually  rather  matter  of  tradition  than  of  written 
evidence.    In  old  authors  the  word  occurs  in  its  simple  meaning. 

Legend  is  also  used  technically  to  denote  the  words  encircling  a  coin ; 
to  writing  on  tablets  the  word  inscriptum  is  applied,  which  is  also  used 
instead  of  legend  where  a  sentence,  instead  of  encircling,  occupies  the 
place  of  a  device  on  the  coin. 

LEGER  Lines  and  Spaces  (Leger,  Fr,,  light),  in  Musicj  the  lines 
and  spaces  added  to  the  staff  when  the  notes  exceed  the  ordinary  com- 
pass.   The  word  Ib  often  improperly  written  Ledger. 

LEGION.  In  a  Roman  consular  army  each  grand  division,  corre* 
fmnding  nearly  to  a  modem  brigade,  was  so  denominated ;  and  the 
irord  indicates  a  selection  of  the  individuals  composing  such  division. 
The  name  is  still  occasionally  given  to  a  body  of  troops  consisting  of 
several  regiments  or  battalions,  when  raised  at  a  particular  place  or  for 
a  particular  service. 

The  strength  of  a  Roman  legion  varied  at  different  periods.  When 
Romulus  divided  the  citizens  of  his  newly-formed  state  into  three 
portions  or  tribes,  he  also  divided  the  men  who  were  able  to  bear  arms 
into  bodies  of  3000  men,  and  each  of  these  constituted  a  legion,  which 
was  commanded  by  one  or  three  pncfects  or  tribunes.  (Plutarch,  in 
'  Rom.')  Servius  TuUius,  who,  by  the  enlargement  of  the  city,  formed 
a  fourth  tribe,  la  supposed  to  have  raised  the  strength  of  the  legion  to 
4000  men.  About  150  years  afterwards,  when  Camillus  marched 
against  Satricum,  he  had  four  legions,  each  of  which  consisted  of  that 
number  of  men  (liv.,  i.  22) ;  but,  twenty  years  later,  the  strength  of 
the  legion  is  stated  to  have  been  5000  foot  and  800  horse.  (Liv.,  viii.  8.) 
This  probably  continued  to  be  the  general  establishment  of  that  body 
of  troops,  though  particular  circumstances  might  cause  it  to  be  occa- 
sionally increased.  Scipio  landed  in  Africa  (Liv.,  xxix.  24)  with  two 
legions,  each  consisting  of  6200  men  (though  the  best  commentators 
suppose  that  5200  is  meant) ;  and  while  the  Roman  army  was  acting 
agamst  Perseus  in  Macedon,  each  legion  contained  6000  foot  and  200 
horse.  (Liv.,  xliiL  12.)  YegeUus,  who  lived  in  the  4th  century, 
describes  the  legion  (lib.  ii.,  cap.  6)  as  a  body  consisting  of  6100  foot 
soldiers,  besides  720  horsemen;  but  he  designates  this  the  ancient 
legion,  and  his  account  is  probably  applicable  only  to  the  state  of  that 
body  in  the  age  of  Hadrian  and  the  Antonines.  the  legion  declined 
under  the  later  emperors,  and  iu  the  time  of  Constantine  it  appears  to 
have  consisted  of  only  1500  men. 

During  the  reign  of  Augustus  twenty-five  legions  were  placed  per- 
manently on  the  frontiers  of  the  empire ;  and  in  the  time  of  Hadrian 
the  number  of  legions  composing  the  Roman  army  was  30,  exdusive 
of  the  auxiliaries.  Their  disposition  in  Italy  and  the  provinces  may  be 
seen  in  Gibbon,  vol.  i.,  ch,  1.  The  legions  were  denoted  by  numbers, 
and  they  were  further  designated  by  the  name  of  the  emperor  who 
raised  them,  or  bv  the  name  of  the  place  where  they  were  raised,  or 
where  they  had  distinguished  themselves. 

The  manner  in  which  the  soldiers  were  elected  to  serve  in  the  legions 
is  fully  described  by  Polybius  (book  vL,  ch.  1),  who  lived  in  the  age  of 
Fabius  and  Scipio ;  and  it  may  be  presumed  that  this  was  in  accord- 
ance with  the  prescribed  regulations,  which  however  were  only  followed 
when  the  necessities  of  the  ^tate  did  not  compel  the  magistrates  to 
dispense  with  them.  When  an  army  conaiating  of  four  legions  was  to 
be  raised,  the  citizens  of  the  proper  ages  being  assembled  on  an 
appointed  day  in  the  Capitol,  the  military  tribunes  drew  out  the  tribes 
by  lot,  and  from  that  which  was  first  called  they  selected  four  men  of 
nearly  equal  a^e  and  stature :  of  these  the  tribunes  who  were  appointed 
to  the  first  legion  chose  one;  those  who  were  appointed  to  the  second 
legion  chos&  another;  and  so  on.  Afterwards  the  whole  body  of  l^e 
tribunes  chose  four  other  meq,  <jid  of  these  the  tribunes  of  the  second 
legion  first  chose  one ;  those  of  the  third  legion  then  chose  another ; 
and  so  on,  the  tribunes  of  the  first  legion  taking  the  ]ait  man  of  the 


four.  In  like  order  the  election  proceeded,  till  the  required  number  of 
men  was  obtained.  Polybius  states  that,  in  his  time,  the  horsemen 
were  enrolled  before  the  foot  soldiers,  but  that  anciently  the  former 
were  chosen  last. 

Immediately  after  the  enrolment,  the  recruiia  for  the  legions  being 
made  to  advance  one  by  one,  each  was  sworn  to  be  obedient  to  hia 
commanders,  and  to  execute  all  the  orders  which  he  should  receive 
from  them  to  the  utmost  of  his  power. 

When  soldiers  were  to  be  raised  from  the  allied  cities  of  Italy,  notice 
appears  to  have  been  sent  by  the  consuls  to  the  maglBtrates  of  those 
cities,  who  then  enrolled  men  in  a  manner  similar  to  that  which  was 
practised  at  Rome ;  and,  having  caused  them  to  be  disciplined,  sent 
them  to  join  the  army. 

On  the  institution  of  regular  bodies  of  troops  by  Romulus,  he  is  said 
to  have  divided  them  (probably  each  leeion)  into  companies  of  100  men, 
and  these  were  called  MafUpulit  from  the  bundles  of  grass  which  served 
as  standards  for  the  people  who  accompanied  him  when  he  attacked 
the  palace  of  Amulius.  (Am*.  Victor, '  Origo  Gen.  Rom.,'  c.  22.)  The 
first  mention  of  a  cohort  occurs  shortly  after  the  expulsion  of  the  kings 
(Liv.,  ii  11) ;  and  in  the  time  of  Polybius  the  legion  was  divided  into 
ten  cohorts,  each  of  these  into  three  manipuli  (Polyb.,  b.  xL),  and  each 
of  the  latter  into  two  centurise.  [Cohort.]  A  manipulus  must  have 
then  consisted  of  200  men ;  and  at  a  later  period  it  designated  a  body 
of  lees  than  the  original  number.  Two  CeiUurionea  were  appointed 
under  each  ManipiUut:  each  CetUurume  had  under  him  two  Stdh 
CetUuriones,  and  a  standard-bearer  (Sif^ifer).  Beneath  these  were  the 
Ikcuriones.  Under  Hadrian  and  the  emperors  immediately  following 
him  the  cohorts  appear  to  have  been  of  unequal  strength.  Vegetius 
states  that  the  first,  which  was  called  cohors  miuiaria,  and  which  carried 
the  eagle,  consisted  of  1500  foot  and  132  horsemen;  the  second,  called 
cohors  qtUngenaria,  of  555  foot  and  70  horsemen;  and  that  the  re- 
maining cohorts  were  nearly  of  the  same  strength  as  the  second. 

Servius  TuUius  is  said  to  have  divided  the  military  force  into  five 
different  classes  of  troops  (Liv.,  i  43),  which  were  distinguished  by 
tiieir  armour ;  but  from  the  commencement  of  the  republic,  or  nearly 
so,  the  order  of  battle  consisted  of  three  lines  of  troops,  the  HasUUi, 
the  Principei,  and  the  Triarii  (Liv.,  viii.  8.)  The  Vdiies  (light  troops 
or  skirmishers)  had  no  particular  station,  and  except  the  latter,  all  the 
troops,  acconlmg  to  Polybius,  were  armed  nearly  in  the  same  manner. 

The  yoimgest  men  were  selected  to  act  as  velltes :  thev  were  armed 
with  bows  or  slings,  and  some  of  them  carried  a  light  javelin.  After 
the  time  of  Harius  these  ceased  to  be  enrolled  as  legionary  troops,  and 
were  chiefly  foreigners.  Vegetius  designates  them  Ferentarii.  They 
wore  short  swords,  and  were  provided  with  bucklers  of  a  circular  form, 
about  three  feet  in  diameter.  The  staff  of  their  javelin  was  two  cubits 
long,  and  as  tMck  oiUy  as  a  finger ;  the  iron  head  tapered  gradually  to 
a  fine  point,  in  order  that,  being  bent  at  the  first  discharge,  it  might  be 
rendered  useless  to  the  enemy. 

The  haetati  of  all  the  cohorts  were  stationed  in  the  first  line ;  the 
principes  formed  the  second,  those  of  each  cohort  supporting  their  own 
hastati ;  and  the  triarii  were  similarly  disposed  in  the^  third  line  to 
support  the  principes.  All  the  three  classes  were  completely  armed 
with  cuirass,  helmet,  and  greaves ;  their  buckler  was  4  feet  long  and 
24  feet  broad,  and  five  arrows  were  placed  in  its  concavity,  to  be 
thrown  when  necessary.  Each  man  was  provided  with  a  long  and  a 
short  sword,  the  blade  of  the  former  being  strong,  and  made  either  to  cut 
or  thrust ;  and  he  carried,  besides,  two  javelins,  or pila.  (Polyb.,  b.  vl.) 
The  only  difference  in  the  arms  of  the  three  classes  seems  to  have  con- 
sisted  in  the  size  of  the  pilum,  those  used  by  the  triarii,  or  veteran 
soldiers,  in  the  time  of  Varro  being  longer  ana  heavier  than  those  of 
the  men  in  the  other  lines. 

It  is  supposed  that  originally  the  principes  were  stationed  In  the 
first  line,  and  that  they  were  men  of  the  superior  classes ;  from  which 
circumstance,  or  because  they  came  first  into  action,  they  may  have 
acquired  their  designation. 

The  6x)nt  of  the  legion,  when  in  order  of  battle,  was  formed  by  ten 
corps  of  the  hastati,  each  corps  being  arranged  with  16  men  in  front, 
and  10  in  depth.  The  second  line,  or  that  of  the  principes,  was  of  the 
same  strength,  and  was  drawn  up  in  the  same  manner.  The  line  of 
triarii  consisted  also  of  ten  corps ;  but  these  had  only  10  men  in  front 
and  6  in  depth.  Every  legionary  soldier  was  allowed  five  feet  in  fronts 
and  as  much  in  depth,  in  order  that  he  might  be  enabled  to  make  free 
use  of  his  arms. 

The  cavah-y  of  a  Roman  legion  vrsiB  divided  into  ten  turnue,  of  about 
30  horsemen  each,  who,  in  oj^er  of  battle,  were  drawn  up  with  8  in 
front,  and  4  in  depth.  Each  legion  of  the  allies  had  however  600 
horsemen ;  so  that  the  cavalry  of  a  consular  army  (consisting  of  two 
Roman  legions  and  two  legions  of  allies)  amounted  to  1800  men,  who 
were  disposed  on  the  wings  of  the  legion,  in  one  line  or  two.  according 
to  circumstances.  The  legionary  cavalry  were  furnished  witn  cuirasses 
and  helmets,  and  they  were  accompanied  by  light-armed  horsemen, 
vrho  Hfipved  ah  s^chers 

LEGION  OP  HONOUR,  an  order  of  merit  in  France,  owes  its 
origin  to  article  87  of  the  constitution  of  1800,  which  provided  that 
"  national  recompenses  should  be  bestowed  on  the  warriors  who  had 
periormed  brilliant  services,"  and  this  principle  was  organised  to  some 
extent  by  the  joint  consuls.  Napoleon  L,  when  consul  for  life^  est^ 
blishedand  endowed  it  early  in  the  year  1802j  notwithstanding  soma 
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opposition  from  the  legialatiTe  body,  who,  however,  gave  their  sano- 
tion  on  the  19th  of  May.  It  was  to  be  a  recompense  for  military  and 
civil  services.  The  order  consisted  of  five  divisions:  chevcUiers,  of 
whom  the  number  was  nnlimited,  offleen,  eommanden,  grmtd  offie&n, 
and  grand  erotsea. 

The  Legion  of  Honour,  though  it  undoubtedly  seemed  a  forerunner 
to  that  new  nobility  which  Napoleon,  in  after  years,  collected  around 
his  imperial  throne,  soon  became  an  institution  in  the  highest  degree 
important  to  his  hiterests,  and  popular  among  the  nation ;  and  has 
outlived  the  fortunes  of  its  founder.  Its  benefits  ware  appreciated  by 
the  Bourbons,  who  soon  discovered  that  it  was  the  niost  powerful 
means  they  could  employ  of  increasing  their  popularity,  and  giving 
stability  to  their  precarious  position.  The  ordomianoe  of  July  19, 
1814,  however,  made  some  material  changes.  The  right  of  members 
of  the  Legion  to  vote  in  the  electoral  colleges  was  abolished;  the 
pensions  were  continued  to  the  titularies  alrsady  in  receipt  of  them, 
but  only  in  proportion  to  the  actual  income  of  the  body.;  and  futmre 
appointments  were  to  convey  no  such  right.  On  the  return  of  Bona- 
parte in  1815,  he  ordered  the  payment  of  the  arrears,  and  the  restoration 
of  the  political  privileges  of  the  members.  On  his  downfall  the  Legion  of 
Honour  again  felt  the  resentment  of  the  restored  monarch.  In  Dec., 
1816,  the  pensions  of  the  l^onaries  were  provisionally  reduced  one- 
half  ;  but  this  measure  was  repealed  by  the  logislative  bodies  in  1820. 
Under  the  two  dynasties  of  Bourbons,  the  decoration  was  worn  on 
the  breast  of  an  Arago,  a  Guiaot,  and  a  Thiers,  with  equal  honour,  and 
89  much  applause,  as  it  had  been  on  those  of  a  Nev,  a  Maastfna,  and  a 
Lannes.  It  ia  to  the  credit  of  the  French  nation  that,  whilo  no  other 
people  are  perhaps  so  much  under  the  influoice  of  miUtary  renown,  it 
would  be  difficult  to  mention  the  name  of  any  other  country  where 
men  of  science  and  literature  are  more  generally  esteemed  and  rewarded. 
The  revolution  of  1848,  and  the  elevation  of  Napoleon  III.  to  the 
empire,  have  changed  nothing  in  the  institution  of  the  Legion  of  Honour, 
except  by  substituting  the  tri-color  flag  instead  of  those  ornamented 
by  fleur8-de>lis. 

LEGISLATION.  Under  this  head  of  legislation,  may  be  considered, 
Ist.  The  meaning  of  the  word;  5hid.  The  distinction  between  the 
legislative  and  executive  powers;  and  8rd.  The  difference  between 
jurisprudential  and  legislative  science. 

1.  JEhpneiogjf  of  the  word. — ^A  magistrate  who  proposed  a  law  in 
Borne  for  the  adoption  of  the  assembrp'  of  citizens  was  said  legem  ferre 
(as  we  say,  to  hrhg  a  bill  into  parliament) ;  and  the  law,  if  carried, 
was  said  to  be  peiiata,  or  simply  lata.  Hence  the  term  lemtm  later, 
or  legitlaicr,  was  used,  as  synonymous  with  the  Greek  vofw$lnis,  in  the 
sense  of  a  lawgiver.  From  legidailor  have  been  formed  le^^Matujn, 
legisloHve,  and  l^/idcUure  (the  latter  word  signifying  a  person  or  body 
ci  persons  exercising  legislative  power). 

Legislation  means,  therefore,  the  making  of  positive  law.  Positive 
law  [Law3  is  made  by  the  person  or  persons  exercising  the  sovereign 
power  in  a  community.  The  end  ot  positive  law  is  the  temporal 
nappineas  of  the  community. 

2.  DistineHon  hetteeeit  legutaHve  and  executive  powen. — ^A  general 
command,  or  law,  issued  by  a  sovereign  power  would  be  nugatory,  if 
it  were  not  applied  in  practice  to  the  cases  falling  within  its  scope,  and 
if  the  pains  denounced  for  the  violation  of  it  were  not  inflicted  on 
transgressors.  The  execution  of  such  general  commands  or  laws  is 
therefore  an  essential  part  of  the  business  of  a  government. 

An  executive  command,  or  act,  of  a  government,  or  other  authority, 
is  a  special  command  issued,  or  act  done,  in  the  execution  of  a  law 
previously  established  by  the  legislative  power.  These  executive  com- 
mands or  acts  are  of  two  sorts,  namely,  administrative  and  judicial ; 
and  Uie  distinction  between  them  may  (in  conformity  with  modem 
phraseologQr)  be  thus  stated.  A  judicial  proceeding  is  a  declaration,  by 
a  corapetesit  authority,  that  a  person  has  (or  has  not)  brought  himseU 
within  the  terms  of  a  certain  penal  provision,  or  that  he  has  (or  has 
not)  a  certain  legal  right  or  obligation  which  another  disputes  with 
him.  An  administrative  proceeding  is  for  the  sake  of  carrying  a  rule 
of  law  into  effect,  where  there  is  no  question  about  the  le^il  oulpabilify, 
or  dispute  about  a  1^^  right  or  obligation  of  a  person.  In  an  adminis- 
trative prooeediog  the  eovemment  functionary  acts,  or  may  act,  spon- 
taneouify;  in  a  judidu  proceeding  he  does  not  act  until  he  is  acted 
upon  by  othen.  A  judge  cannot  act  until  his  court  is  (to  use  the 
French  phrase)  teizedf  or  aairi,  with  the  question;  or  (to  use  the 
language  of  our  eccle^astical  courts)  it  la  necessary  "  to  promote  (or 
■et  in  motion)  the  office  of  judge."  (I>^g^rKndo,  'Institutes  du  Droit 
adminiatratil  Fran^,'  Paris,  1829.) 

The  distinction  between  the  making  of  laws  and  their  execution  is 
too  obvifyos  to  have  been  overlooked  hy  the  ancient  writers  on  govern- 
ment. The  latter  subject  was  treated  by  them  under  the  head  of 
magittraUa.  (For  example,  Axistot.,  *  Pol./  vi  8.)  The  distinction  has, 
however,  attracted  peculiar  attentiott  from  both  speculative  and  prac- 
tical politicians  since  the  begimung  of  the  last  eentuiy,  in  <x>n8equeBce 
of  the  great  importance  attributed  by  Montesquieu  to  the  separation 
of  the  legislative,  administrative,  and  judicial  powers  of  government ; 
that  is,  the  exercise  of  the  administrative  and  judicial  functions  by 
officers  distinct  from  the  supreme  legislative  bod^,  and  from  each 
other.     ('  Esprit  des  Lois,'  xL,  0.) 

The  legidaitiTd  fuaotioat  of  »  govflnunant  can  be  distinguished^ 
logically,  from  its  executive  functitms;  but  these  functkos  cannot,  in 


every  case,  be  severally  vested  in  different  persons.  In  every  free 
government  (or  government  of  more  than  one)  the  legislative  bodies 
exercise  some  executive  functions :  thus,  in  England,  the  House  of 
Lords  is  an  appellate  court  in  civil  cases,  and  the  House  of  Commons 
deddes  in  cases  of  contested  elections  of  its  own  members.  In  every 
form  of  government  the  public  functionaries,  whose  primary  business 
is  the  execution  of  the  laws,  exercise  a  considerable  portion  of  (dele- 
gated) legislative  power.  It  is  scarcely  possible  to  conceive  a  body  of 
law  so  complete  as  not  to  require  subsidiary  laws  for  carrying  the 
principal  laws  into  execution,  and  a  power  of  making  these  subsidiary 
laws  must,  to  a  greater  or  less  extent,  be  vested  in  the  executive 
fimctionaries. 

8.  Difference  between  jurisprudential  and  legidative  adenee, — ^Positive 
law  may  be  viewed  in  the  two  following  aspects.  First,  it  may  be 
considered  as  an  organic  system,  consisting  of  coherent  rules,  expressed 
in  a  technical  vocabulary.  Secondly,  its  rules  may  be  considered  singly, 
with  reference  to  their  tendency  to  promote  the  happiness  of  the  com- 
munity; in  other  words,  their  eiq>ediency  or  utility.  Law  viewed 
in  the  former  aspect  is  properly  the  subject  of  the  science  of  juris- 
prudence. [JuBispRi7DBiroE.J  Law  viewed  in  the  latter  aspect  is 
the  subject  of  a  department  of  political  science  which  is  generally 
termed  legislative  science,  (Legislation,  in  strictness,  is  concerned 
about  the  technical  form,  as  well  as  the  utility,  of  a  law ;  but  the  term 
legislative  science,  as  just  defined,  is  sufficiently  accurate  for  our 
present  purpose.) 

It  is  important  to  bear  in  mind  the  distinction,  just  pointed  out, 
between  the  scientific  or  technical  excellency  of  a  system  of  kw,  and 
the  expediency  or  utility  of  the  rules  of  which  it  is  oomi>osed.  The 
distinction,  however  manifest,  has  been  frequently  overlooked,  even  by 
lawyers.  Thus  Sir  W.  Blackstone,  in  describing  the  struggle  made  by 
the  clergy  to  substitute  the  Roman  law  for  the  common  law  of  England, 
gives  the  preference  to  the  latter  system  on  the  ground  of  the  imperial 
government  of  Rome  being  despotic.  The  excellence  of  a  system  of 
law,  considered  in  a  scientific  point  of  view,  has  no  connection  with  the 
form  of  the  government  by  which  the  laws  were  established.  Law 
may  be,  and  has  heean,  cultivated  as  a  science  with  admirable  success 
under  very  bad  goveminents.  The  scientific  cultivation  of  law  in 
Rome  scarcely  began  until  the  Empire ;  and  the  great  legal  writers  of 
France  lived  in  times  of  political  anarchy  or  despotism.  A  system  of 
law  of  which  the  practicid  tendency  may  be  most  pernicious,  may  have 
the  highest  scientmc  or  technical  excellence.  A  code  of  laws  establish- 
ing slavery,  and  defining  the  respective  rights  and  duties  of  master  and 
slave,  might  be  constructed  with  the  utmost  juristical  skill ;  but  might, 
on  that  very  account,  be  the  more  mischievous  as  a  work  of  legis- 
lation. On  the  other  hand,  a  system  of  law  may  be  composed  of  ndes 
having  a  generally  beneficial  tendency,  but  may  want  the  coherencnr 
and  precision  which  constitute  technical  excellence.  The  English 
system  of  law  affords  an  example  of  the  latter  case.  Owing  to  the 
popular  character  of  the  legislature  by  which  its  rules  were  enacted  or 
sanctioned,  it  has  a  generally  beneficial  tendency ;  but  considered  in  a 
scientific  point  of  view  it  deserves  little  commendation.  The  writings 
of  Mr.  Bentham,  in  like  manner,  are  far  more  valuable  contributions  to 
legislative  than  to  jurisprudential  science.  The  remains  of  the  writings 
of  the  Roman  lawyers,  on  the  other  hand,  are  of  little  assistance  to  the 
modem  legislator,  but  they  abound  with  instruction  to  the  jmist. 

The  distinction  between  the  technical  excellence  of  a  law  and  its 
expediency,  or  (in  other  words)  between  its  form  and  its  substance,  is 
also  important  with  reference  to  the  question  of  codijlcation,  that  is, 
the  making  of  a  code  of  laws. 

The  making  of  a  code  of  laws  may  involve  any  one  of  the  three 
following  processes : — ^1.  The  formation  of  a  new  system  or  body  of 
laws.  2.  The  digesting  of  written  laws,  issued  at  various  times,  and 
without  regard  to  system.  8.  The  digesting  of  unwritten  law,  con- 
tained in  judicial  decisions  and  authoritative  legal  treatises.  The 
ancient  codes  of  law  were,  for  the  most  part,  works  of  new  legislation; 
such  were,  for  example,  the  codes  of  Solon  and  Draco,  the  Twelve 
Tables,  the  code  of  Diodes  of  Syracuse,  and  others.  The  codices  of 
Theodosius  and  Justinian  afford  examples  of  the  digesting  of  written 
laws.  The  Digest  or  Pandect  of  Justinian  afibrds  an  example  of  the 
digesting  of  unwritten  law.  The  French  codes  were  not  digests  of 
the  existiDg  law  of  France,  either  written  or  unwritten;  but  they 
were  in  great  measure  founded  on  the  existing  law.  The  same  may  be 
said  of  the  Prussian  Landrecht.  The  statutes  for  consolidating  various 
branches  of  the  criminal  law  of  England,  the  bankruptcy  htws,  the 
customs  laws,  Ac.,  are  instances  of  the  digesting  of  the  written  law  of 
England.  The  specimens  hitherto  furnished  by  different  conmiissions 
of  a  digest  of  the  English  common  (or  unwritten)  law  have  only  been 
such  as  to  prevent  their  being  thrown  into  the  shape  of  written  law. 
The  digesting  of  existing  law,  whether  written  or  unwritten,  requires 
merely  juristical  ability ;  the  making  of  new  laws  requires  in  addition 
to  the  Imowledge  and  skill  of  the  jurist,  that  ability  whieh  we  have 
termed  legislative.  In  other  words,  the  making  of  new  laws  requires 
both  attention  to  their  utility  or  expediency,  and  technical  skill  in  the 
composition  or  drawing  of  them.  Popiilar  forms  of  government  secure 
a  tolerably  careful  examination  of  laws,  with  raference  to  their 
expediency;  but  they  do  not  secure  attention  to  the  technical  or 
scientific  department  of  legislation.  Indeed  nearly  all  the  piindpal 
codes  of  laws  have  emanated  from  despotic  governments,  nameljrt 
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the  Boman,  PnusiaD,  AuBtriaa,  and  French  codes.  The  difficulty 
of  psussing  an  exteofiive  measure  through  a  popular  legislature  haa 
been  urged  by  those  who  have  been  reproached  with  failure,  as 
discouraging  any  attempt  at  a  systematic  digesting  of  the  law. 
But  the  digest  of  the  law  of  the  state  of  New  York,  and  other 
American  codifications,  a£ford  instanceii  that  such  difficulty  is  not 
insurmountable. 

The  inconveniences  arising  from  too  great  prolixity  or  too  great 
conciseness  in  the  phraseology  of  laws  are  stated  by  Lord  Bacon,  in 
the  66th  and  67th  aphorisms  of  his  ei^th  book  '  De  Augmentis.'  If 
an  attempt  be  made,  by  an  enumeration  of  species,  to  avoid  the 
obecurity  which  arises  from  the  use  of  lai^ge  generic  terms,  doubts  are 
created  as  to  the  comprehensiveness  of  the  law ;  for,  as  Lord  Bacon 
well  observes,  "  Ut  exceptio  firmat  vim  legis  in  cas>ibus  non  exceptis, 
ita  enumeratio  infirmat  earn  in  casibus  non  enumeratis.*'  ('  lb.,'  aph. 
17.)  On  the  other  hand,  vague  and  extensive  terms,  if  unexplained, 
are  obscure  and  frequently  ambiguous.  The  best  mode  of  producing  a 
law  which  shall  at  once  be  comprehensive,  perspicuous,  and  precise, 
probably  is,  to  draw  the  text  of  the  law  in  abstract  and  concise 
language,  and  to  illustrate  the  text  with  a  commentary,  in  which  the 
scope,  grounds,  and  meaning  of  the  several  parts  of  the  law  are 
explained.  Such  a  conmientary  was  suggested  by  Mr.  Bentham. 
('  Trait^H  de  Legislation,'  tom.  iii.,  p.  284 ;  '  De  la  Ck)dification,'  s.  4.) 
Doubts  will  arise  in  practice  respecting  the  interpretation  of  the  most 
skilfully  drawn  laws ;  and  the  beist  guide  to  the  interpretation  of  a  law 
is  an  authentic  declaration,  made  or  sanctioned  by  tiie  legislature 
which  enacted  it,  of  its  scope  or  piupose.  The  want  of  such  a  com- 
mentary frequently  causes  the  scope  of  a  law  to  be  unknown;  and 
hence  the  tribunals  often  hesitate  about  enforcing  laws  which  may  be 
beneficial.    C  Dig.,'  Ub.  i,  t.  8,  fr.  21,  22.) 

It  seems  scarcely  necessary  to  say  that  laws  ought,  where  it  is 
possible,  to  be  composed  in  the  language  most  intelligible  to  the 
persons  whose  conduct  they  are  to  regulate.  In  countries  where  the 
great  majority  of  the  people  speak  the  same  language  (as  in  England 
or  France),  no  doubt  about  the  choice  of  the  language  for  the  com* 
position  of  the  laws  can  exist.  In  countries  however  where  the  people 
speak  different  languages,  or  where  the  language  of  the  governing  body 
differs  from  that  of  the  people,  or  where  ^e  bulk  of  the  people  speak 
a  language  whiq)i  has  never  received  any  literary  cultivation,  a  difficulty 
arises  as  to  the  language  in  which  the  laws  shiJl  be  written.  Where 
the  people  speak  different  languages,  authentic  translations  of  the 
original  text  of  the  laws  should  be  published.  Where  the  language  of 
the  governing  body  differs  from  that  of  the  people  (which  is  generally 
the  case  in  newly-conquered  countries),  the  laws  ought  to  be  issued  in 
the  language  of  the  people.  It  is  comparatively  easy  for  a  small 
Dumber  of  educated  persons  to  leani  a  foreign  language ;  whereas  it  is 
impossible  for  the  people  at  large  speedily  to  unlearn  their  own,  or  to 
learn  a  new  tongue.  Where  the  language  of  the  bulk  of  the  com- 
munity has  not  received  a  Uterary  cultivation,  the  language  used 
by  educated  persons  for  literaiy  purposes  must  be  employed  for 
the  composition  of  the  laws.  Thus  in  Wales,  the  Highlands 
of  Scotlimd,  and  the  west  of  Ireland,  the  language  of  the  laws 
and  the  government  is  not  Celtic,  but  English ;  and  in  Halta,  where 
the  bulk  of  the  people  speak  a  dialect  of  Arabic,  the  laws  are  pub- 
lished and  administered  in  Italian,  which  is  the  literary  langaage  of 
he  island* 

LEGITIMATION.    [Babtabd.] 

LEOUMIN.  Vegetable  Oatein.  This  body  has  already  been  referred 
to  [Alb17MSn]  as  one  of  the  members  of  the  albuminoid  or  protein 
group  of  substances.  It  exists  in  the  seeds  of  all  leguminous  plants, 
but  is  best  prepared  from  peas  or  sweet  almonds.  These  are  bruised, 
digested  in  lukewarm  water  for  two  or  three  hours,  strained,  reduced 
to  a  pulp  in  a  mortar,  the  mass  digested  in  its  own  weight  of  cold  water 
for  an  hour,  the  whole  thrown  upon  a  doth  filter,  and  finally  pressed. 
The  resulting  liquor  is  then  set  aside  for  a  short  time  that  starch  may 
deposit,  is  filtered,  and  dilute  acetic  acid  added  to  it  cautiously  drop 
by  drop.  The  legumin  is  thus  precipitated  in  flodcs,  it  is  first  washed 
with  water,  then  with  alcohol,  dried^  powdered,  digested  in  ether  to 
separate  fatty  matter,  and  finally  exposed  in  vacuo  to  a  temperatuiv 
of  284**  Fahr.  till  all  moisture  is  got  rid  of. 

Legumin  is  insoluble  in  cold  alcohol  or  ether.  It  is  readily  soluble 
in  cold  water,  the  solution  coagulating  on  boiling;  atnoBof  alkali, 
however,  prevents  the  coagulation.  Adds  also  cause  the  predpitation 
of  legumin  from  solution,  and  redinolve  it  if  they  are  added  in  excess. 
Ebullition  with  dilute  sulphuric  add  converts  it  into  leudn.  A  piece 
of  rennet  has  the  same  action  upon  solution  of  legumin  that  it  has 
upon  milk.  Legumin  or  vegetable  casein  further  resembles  the  animal 
casein  contained  in  milk,  in  the  spontaneous  curding  of  its  solution 
when  set  adde  for  some  hours,  the  supernatant  liquid  or  vegetable 
whey  containing  lactic  add  like  milk  whey. 

According  to  Dumas  and  Cahours,  legumin  contains  :— 

Carbon     .......  50*53 

Hydrogen <}  Ul 

Nitrogen  ••..,,.  18-15 

Solphar  ) 

Oxygen/ 24*1 

100*00 


Some  experimenters, however,  find  more  carbon  and  less  nitrogen; 
the  sulphur  appears  to  be  present  to  the  extent  of  0*51 ;  and  Vodcker 
finds  2*18  of  phosphorus  in  legumin.  By  oxidation  logumin  gives 
formic,  acetic,  and  other  acids  of  the  series  CnHnO^. 

Legumin,  like  the  other  members  of  the  albuminoid  group.  Is  an 
Important  fledi-forming  material.    [Albuxsv.] 

LEIOGOMME  is  the  name  given  to  a  substance  possessing  the  nroper- 
ties  of  gum,  and  which  is  produced  by  simply  exposing  starch  to  a 
temperature  of  300°.  It  has  a  brownish-yellow  colour,  and  acts  in  the 
same  manner  as  gum,  and  is  extensively  used  instead  of  this  substance 
in  calico-printing.    It  is  identical  with  Dextbin. 

LEIPSIC  TELLOW.    [Coloubino  MjlTTbbs.] 

LELEGES.  The  history  of  this  people  is  involved  in  great  obscu- 
rity, in  consequence  of  the  various  and  almost  contradictory  traditions 
which  exist  concerning  tliem ;  according  to  which,  they  are  on  the  one 
hand  represented  as  among  the  earliest  inhabitants  of  Qreece,  while  on 
the  other  they  are  said  to  be  the  same  people  as  the  Carians.  They 
were  probably,  as  Strabo  considers  them,  a  mixed  race  widely  diffused. 
According  to  Herodotus,  the  Carians,  who  originally  inhabited  the 
ishmds  of  the  ^gean  Sea,  were  known  by  the  name  of  Ldeges  before 
they  emigrated  to  Ada  Minor  (L  171) ;  and  according  to  Pausanias,  the 
Leleges  formed  only  a  part  of  the  Carian  nation  (vii.  2,  §  4).  The 
Leleges  appear,  from  numerous  traditions,  to  have  inhabited  the 
islands  of  the  ^gean  Sea  and  the  western  coasts  of  Asia  Minor  from  a 
very  early  period.  In  Homer  they  are  represented  as  the  allies  of  the 
Trojans,  who  inhabited  a  town  laRed  Peoasus,  at  the  foot  of  Mount 
Ida;  and  their  king,  Altes,  is  said  to  be  the  father-in-law  of  Priam. 
C  n.,'  XX.  96 ;  xxi.  86.)  They  are  said  to  have  founded  the  temple  of 
Hera  in  Samoe  (Athen.  xv.,  p.  672,  Casaubon);  and  Strabo  informs  us 
that  they  once  inhabited,  together  with  the  Carians,  the  whole  of 
Ionia  (vii.  p.  831). 

On  the  other  hand,  in  the  numerous  traditions  respecting  them  in 
the  north  of  Greece,  we  find  no  connection  between  them  and  the 
Carians.  According  to  Aristotle  (quoted  by  Strabo,  viL  p.  822),  they 
inhabited  parts  of  Acamania,  ^tolia,  Opuntian  Loeris,  Leucas,  and 
Bceotia.  In  the  south  of  Greece  we  again  meet  with  the  same  con- 
f  udon  in  the  traditions  of  Megara  respecting  the  Leleges  and  Carians. 
Car  is  said  to  have  been  one  of  the  most  andent  kings  of  Megara,  and 
to  have  been  succeeded  in  the  royal  power  after  the  lapse  of  twdve 
generations,  by  Ldex,  a  foreigner  from  Egypt.  (Pans.,  i.  89,  §  4,  5.) 
Pylus,  the  grandson  of  this  Lelex,  is  said  to  have  led  a  colony  of 
Megarian  Leleges  into  Messenia,  where  he  founded  the  dty  of  Pylus. 
(Pans.,  iv.  86,  §  1.)  The  Lacedsemonian  traditions,  on  the  contrary, 
represent  the  Ldeges  as  the  original  inhabitants  of  Laconica.  (Pans., 
iu.  1,  §  1.) 

It  can  scarcely  be  doubted,  from  the  nmnerous  traditions  on  the 
subject,  that  the  Leleges  were  in  some  manner  closdy  connected  with 
the  Caiians ;  though  it  seems  improbable  that  they  were,  according  to 
Herodotus,  the  same  people.  The  Carians  are  universally  represented 
OS  a  people  of  Asiatic  origin ;  while  the  principal  and  apparently  earliest 
setUaments  of  the  Leleges  were  on  the  continent  of  Greece.  With  the 
single  exception  of  the  Megarian  tradition  mentioned  above,  the  Leleges 
are  nowhere  represented  as  foreign  settlers.  If  we  might  venture  to 
form  an  opinion  upon  such  a  doubtful  subject,  we  should  be  disposed 
to  regard  the  Ldeges  as  a  people  of  Pda^gian  race,  a  portion  of  whom 
emigrated,  at  a  very  early  period,  from  the  continent  of  Greece  to  the 
islands  of  the  uEgean  Sea,  whera  they  became  connected  with  the 
Carians,  and  subsequently  joined  them  in  their  descent  upon  Asia 
Minor. 

(Eruse's  Hellas:  Wachsmuth's  HtttoricaL  Antimdtin  of  ikt  Oreeks; 
Thirlwall's  ffittory  qf  Greece;  Philologieal  Mmam,  No.  1,  art 
"  Ancaeus.") 

LEMMA  {Kv/j^M,  literally  "  a  thing  taken  or  assumed  "),  a  preparatozy 
propodtion  borrowed  from  another  subject,  or  from  another  part  of 
the  same  subject,  and  introduced  at  the  point  at  which  it  becomes 
indispensable.  Thus,  if  in  a  treatise  on  mechanics  it  become  necessary 
to  prove  certain  propodtions  of  geometry,  those  propodtionsare  lemmas. 
Muiy  writers  use  the  term  as  if  it  applied  to  any  necessary  preliminary 
propodtion :  thus  the  seventh  of  the  first  book  of  Euclid  is  with  them 
a  lemma  to  the  eighth.  But  this  destroys  the  peculiar  and  andent 
signification  of  the  term,  which  it  is  desirable  to  retain,  or  else  to  avoid 
the  word  altogether. 

LEMNISCATA,  a  ciure  (first  noticed  by  James  Bernoulli)  having 
the  form  of  an  8,  but  with  the  upper  and  lower  parts  perfectly  sym- 
metricaL  It  is  the  locus  of  the  point  in  which  a  tangent  to  an 
equilateral  hvperbola  meets  the  perpendicular  on  it  drawn  from  the 
centre.  U  the  equation  of  the  hyperbola  be  ai^'-y'^^cfi,thtAoi  the 
lemniscata  referred  to  the  same  axes  is  (j^+^)^=a'  (2^—^),  and  its 
polar  equation  is  r^=a'  cos.  29.  ^  If  the  hyperbola  be  not  equilateral, 
and  its  major  and  minor  semi-axes  be  a  and  b,  the  locus  above 
described  i»  still  a  curve  of  the  same  form,  and  if 


^^f. 


6« 


=1 


be  the  equation  of  the  hyperbola,  that  of  the  new  lemnisoita  ii 

A  great  many  different  curves  might  be  wadffitd,  hAtiiig  the  mnaa 
form :  an  iostaooe  is  j/^mwufi  (a*— «f)* 
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LEMONS,  ACID  OF.    [Citbio  Aoid.] 

LEMONS,  ESSENTIAL  OIL  OF.  ThiB  weU-known  eeaence  is 
extracted  from  the  little  cells  yisible  on  the  rind  of  lemons,  by  submit- 
ting raspings  of  the  fruit  to  pressure.  It  mav  also  be  obtained  by 
distilling  the  peel  with  water,  but  the  product  is  less  agreeable 
although  not  so  liable  to  imdergo  decomposition,  owing  to  the  absence 
of  mucilaginous  matter. 

When  pure,  essential  oil  of  lemons  is  colourless  and  limpid ;  specific 
gravity  0*847  at  70**  Fahr. ;  boiling  point  about  US'*  Fahr. ;  soluble  in 
all  proportions  in  alcohol  or  ether.  It  is  nearly  all  composed  of  a 
hydrocarbon,  isomeric  with  oil  of  turpentine,  Citrbn  or  Citronyl,  the 
boiling  point  of  which  is  S29^  Fahr.,  and  spedfic  gravity  0*857.  An 
oxidised  portion  is  also  present,  the  composition  of  which  has  not  been 
determined. 

The  greater  portion  of  commercial  oil  of  lemons  is  imported  from 
Portugal  and  Italy,  some  however  from  France.  It  is  very  frequently 
adulterated  with  oil  of  turpentine. 

LEMONS,  SALT  OF,  a  name  improperly  applied  by  druggists  to 
binoxalato  of  potash.    [Oxauo  Acio.J 

LENS  (Latin  for  "  a  small  bean  "),  a  name  given  to  a  glass,  or  other 
transparent  medium,  groimd  with  two  spherical  surfaces  in  such  manner 
as  to  be  generated  by  the  revolution  of  one  or  other  of  the  following 
figures  about  the  axis  a  b. 


(•1)  is  plano-convex ;  (2)  is  double-convex ;  when  the  radii  are  equal  it 
is  called  equi-eonvex,  and  when  one  radius  is  0  times  the  other  it  is 
called  a  crossed  lens ;  (3)  is  a  meniscus ;  in  every  such  lens  the  concave 
side  has  the  larger  radius ;  (4)  is  plano-concave ;  (6)  is  double  concave ; 
(6)  is  concavo-convex. 

We  shall  not  here  enter  upon  the  laws  of  optics,  but  presuming  them 
known,  shall  coUeot  the  principal  facts  and  formulse  connected  with 
the  passage  of  a  direct  pencil  of  light,  that  is,  of  a  pencil  whose  rays 
are  either  parallel  to  the  axis,  or  converge  to  or  diveige  from  a  point  in 
the  axis.  We  shall  follow  the  notation  (for  the  most  part)  and  formulse 
of  Mr.  Coddington,  in  his  standard  work  entitled '  A  Treatise  on  the 
Reflexion  and  Refraction  of  Light,'  Cambridge,  1829,  which  contains  a 
most  complete  investigation  of  the  subject;  referring  to  the  work 
itself  for  demonstration  and  extension. 

The  following  figure  represents  the  passage  of  a  pencil  of  lig^t  with 
parallel  rays  through  a  doublo-convex  lens.  The  ra^  are  not  all  re- 
fracted to  a  point,  but  are  tangents  to  a  Caustic,  which  has  a  cusp  at 
a  certain  point  f,  and  may  be  considered  with  sufficient  accuracy  as  a 
small  portion  of  a  semicubical  parabola.  If  however  the  aperture  of 
the  lens  be  no  considerable  portion  of  a  sphere,  which  is  luways  the 
case  in  practice,  the  rays  whidi  pass  near  the  axis  are  thrown  so  thick 
about  the  point  r,  that  the  effect  is  an  image  of  the  extremely  distant 


point  from  which  the  rays  come,  formed  at  V.  This  (for  parallel  ra^) 
is  called  the  focus  of  the  g^ass,  and  its  distance  from  the  nearest  side 
of  the  lens  is  called  the  focal  dirtaaoe.  The  longitudinal  aberration  of 
a  ray  is  the  distance  from  the  focus  at  which  it  passes  through  the 
axis,  and  the  latitudinal  aberration  is  the  perpendicular  distance  from 
the  axis  at  which  it  passes  throu^  a  perpendicular  drawn  through  the 
focus.  Thus,  in  the  following  figure,  r  a  ia  the  longitudinal,  uid  r  B 
the  latitudinal  aberration  of  the  ray  fq. 


AVc  AinM  first  state  the  method  of  finding  the  focal  length  of  a  given 
lens.  Let  fi  be  the  index  of  refraction,  or  /i :  1  -  the  constant  propor- 
tion which  the  sine  of  the  aogle  of  incidence  bears  to  that  of  refraction 
(which  for  plate-i^aaB  varies  from  1*500  to  1*640 ;  for  crown-glsss,  from 
1-526  to  1*668 ;  and  for  flint-glass  from  1*576  to  1*642);  and  let  b  and 
8  be  the  radii  of  the  two  sides  of  the  lens  wUh  their  mgnt,  while  r  and  t 
are  the  numerical  values  of  these  radii  independently  of  their  signs. 
Also  let  every  convex  surfsce  be  considered  as  having  a  positive  radius, 
and  every  concave  surface  a  negative  one.  Let  F  be  the  food  distance 
with  its  sign,  and  /  the  numerical  value  of  tiie  same,  it  being  agreed 
that  the  focal  diatapoe  shall  be  postttve  when  paxallel  rays  are  made  to 


convei^ge,  and  negative  when  they  are  made  to  diverge,  that  is,  to 
proceed  as  if  they  came  from  a  point  on  the  same  side  of  the  glass  as 
that  on  which  they  entered.  One  formula,  upon  these  suppositions, 
will  embrace  all  the  cases ;  and  that  formula  is 


.-  -  <--)  (i  ^  4) 


on  the  supposition  that  the  central  thickness  of  the  lens  is  inconsider- 
able. But  if  this  thickness,  though  small,  be  laige  enough  to  render  it 
necessary  to  take  it  into  accoimt,  let  the  thickness  be  called  I,  and  let 
B  be  the  radius  of  the  side  at  which  the  light  enters :  then  either  find 
F  from 

or  correct  f,  as  found  from  the  preceding  formula^  by  subtracting  from 
its  algebraical  value 

(m-D*    ifit 
/I  b' 

F  being  found  from  the  preceding :  the  result  is  sufficiently  correct 

The  focal  dirtanoe,  as  determined  from  the  first  formula,  is  the  same 
whether  the  light  enter  on  one  side  or  the  other,  but  the  correction 
for  the  thickness  depends,  as  we  see,  upon  the  side  at  which  it  enters. 

The  application  of  these  formulas  to  the  several  cases  is  as  follows : 

We  write  the  distinctive  adjective  of  the  lens  so  that  the  first  part  of 
the  word  shall  denote  the  part  at  which  light  first  enters ;  for  instance, 
plano-convex,  or  convexo-plane,  according  as  the  light  first  meets  the 
plane  or  convex  surface. 


(1).  PkoMhoimvtx:  b  is  infinite,  &=:#. 

1  ^  M-1 

F 


8  '0'/=;;=i* 


(1).  Cunvexo^ne :  Bar,  and  8  is  infinite : 

JL  _  /*-l        (jJi—Vfi r_         t* 

F  "     B     "*"      /*b3     ••' ""  M-1  ""  /*' 

(2).  DcMt-eonvex:  B=r,8=ff: 

1  ,    /I        1\        (m-1)-  i 

(8).  CMvexo^oMowflieinKiM:  B=r,  s=— (,r<«: 

(3),  Otiieavo-eoiMwemaMKM;  &=— r,  8=*,  rx: 

;  =  (m-1)  yi-r)  +  ^r  ^  =  7 

In  all  the  preceding  cases  F  is  positive ;  or  all  sharp-edged  lenses 
make  parallel  rays  converge :  but  in  those  which  follow  it  will  be 
noted  that  F  is  negative,  or  all  flat-edged  lenses  make  parallel  rays 
diverge.  , 

(4).  PlanuhCtmcavt :  b  is  infinite,  a  =  —  t : 

f 

(4).  Ooncamhplfme :  B  ss  —  r,  8  is  infinite : 
1   _ 

F    "" 


1  M-1         . 


M-i      (m-i)^  <    /^  JL.  J.  '• 


(5).  JkMt-etmoaioe :  B  s  — .r,  8  s  -# ; 


1  /I        1\ 


(6).  C(mv€X<hoofnca/vt :  B=r,  8=  — #,  r>ff.* 


-i  -  C-)  (M) ' 

7  -  (f-i)  \-,-rj  — nr  *' 

(6).  (Xmeavo-coitvex :  B=  — r^asf,  r<t.* 


r*' 


*  These  resolts  are  only  nearly  trvs. 


w 


LBKa 


LENS. 


188 


If,  in  any  of  the  preceding,  the  term  involving  t  be  left  out,  we  have 
the  common  approximate  mode  of  detennining  the  focus.  We  now 
come  to  the  formulae  for  determining  the  aberration  in  the  case  of  a 
direct  pencil  of  parallel  rays. 

Let  M  N,  in  the  third  figure  (the  perpendicular  distance  from  N  to  the 
axis  will  do  equally  wefi)  be  »y;  then  ap  is  determined  by  the 
following  formula : — 

where  B  is  the  radius  of  the  sur^e  which  the  light  first  meets.  The 
idgebraical  value  of  ma  in  the  figure  is  r  +  K,  where  F  is  supposed 
corrected  for  the  thickness.    If  we  assimie 


8-B    ^,  Ay3 

x=  r-rzj  thenK=— -fl^, 


where  a  stands  for 
1 


8+B 


89 


(i±^  x«  -  4  (/t  +  1)  X 
/*— 1 

3 

The  following  are  the  results,  assuming  m  =  2 '  ^^^^  ^  ^^^^^  enough 

(if  the  material  be  glass)  for  determining  this  correction.  This 
supposition  gives  («  being  the  numerical  value  of  x,  independently  of 
sign) 

7x2-10x+10    y« 


6 


*' 


9?/- 


(1).  PlawHSonvex ;  x=  —  1  k  =  —  «  V* 


(1).  Convexo-plane :  x=l. 


7f^ 

* 6  F 


(2).  Dtn^bU-convex :  light  entering  at  the  more  convex  side : 

f-r  7a^— 10a;  +  10  y^ 


«=ri:;,K  =  -. 


6 


(2).  DtmhU-eonvex :  lig^t  entering  at  the  less  convex  side : 

r— «  7a:«  +  10a;+10  y' 

*"  r  +  t'  *"  6  r 

(3).  Convexo-concave  meniscua  : 

8  +  r  7a;^"-10  j;+10  yf 

*=  #-y»^ 6  »• 

(8).  Concavo-conve^  menucM : 

r  +  #  Ta^  +  lOa+lO  y' 


*      r— •'  *      "^ 


6 


spreads  again,  as  in  this  diagram*    The  smallest  circle  (at  o)  is  called 
the  outde  of  least  aberration,  and  is  determined  as  follows : — Its 


centre  is  neaver  to  the  glass  than  the  focus  (corrected  for  the  thick- 
ness) by  three-fourths  of  the  longitudinal  aberration  of  the  extreme 
ray ;  and  its  diameter  is  one-half  of  the  lateral  aberration  of  the 
extreme  ray.  If  then  we  measure  from  the  corrected  focus,  we  find 
for  the  distance  of  the  circle  of  least  aberration  (neglecting  its  sign) 
from  this  f oous^ 

Saw*                   7x«-10x  +  10    y» 
-32^;  for  glass  ^ -• 


8 


and  for  the  diameter  of  this  cirdci 


Ay» 


16 


p,  for  glass 


7x*-10x  +  10  y» 


12 


F' 


(4).  Ptcmo-eoncav^ :  same  *  as  plano-oonvex* 

(4).  Ooncavo-plane :  same  as  convexo-plane. 

(5).  DoiMe  cojicave,  light  entering  at  the  more  concave  side :  same 
as  double  convex,  light  entering  at  the  more  convex  side. 

(5).  Ihuble  concave,  light  entering  at  the  less  concave  aide  :  same  as 
double  convex,  light  entering  at  the  less  convex  side. 

(6).  Convexo-concave :  same  as  concavo-convex  meniscus. 

(6).  Concavo^cwvex :  same  as  convexo-concave  meniscua. 

Throughout  these  formulas  the  sign  of  K  is  opposite  to  that  of  F, 
since  7:c^  +  lOo;  -f  10  must  always  be  positive.  Hence  the  point  a 
always  lies  between  the  points  m  and  F  (third  figure).  If  the  point  N 
be  placed  as  high  as  possible,  that  is,  if  y  be  what  is  called  the  semt- 
aperture  of  the  lens,  then  K  ic  the  aberration  of  the  extreme  ray.  It 
appears  also  that  the  longitudinal  aberration  varies  directly  as  the 
square  of  the  semi-aperture,  and  inversely  as  the  foeal  distance. 

The  aboration  is  least  for  a  given  aperture  and  focal  length,  when 
5 
x^-m,  which  gives  8  =3  0  b,  requiring  a  double-oonTsz  or  double-oon« 

cave  lens,  in  which  the  radius  of  the  side  on  which  light  enters  is  one- 
sixth  of  Uie  other.    The  convex  lens  of  this  kind  is  what  opticians  call 

15 
the  crossed  lens.    The  co-efiBdent  of  f/^v  is  -^  tt« 

The  latitudinal  aberration  at  the  focus  (as  determined  with  the 
oonreotion  for  the  thickness)  is  y  K-^F,  or  (neglecting  the  sign) 

1       y*    ,      ^      7x«-10x.H0y» 
g  A  ;i;  forgla« g p. 

But  if  we  observe  the  rays  in  the  seeond  figure  (and  the  same  may 
be  clearly  seen  in  a  beam  of  sun-light  thrown  into  an  otherwise  dark 
room  through  a  convex  lens)  we  shall  see  that  the  limilnous  space  is 
bounded  by  a  surface  of  revolution  whidx  narrows  and  afterwards 


The  correction  for  the  thickness,  to  be  subtracted  from  F  as  deter- 
mined by  the  first  equation  of  all,  is 

-  4;;  (X  +  1)».<;  forgkaa-  ^  (x+l)M; 

which  is  always  algebraically  subtractive,  whatever  the  sign  of  F  may 
be.  The  following  table  exhibits  this  correction,  the  distance  of  the 
circle  of  least  aberration,  and  its  diameter,  for  the  cases  above  noted. 
The  description  of  the  lens  is  in  the  first  column,  and  i  stands  for 
plane  (or  |uano),  o  for  concave,  and  inverted  0  for  convex.  The  sign 
of  the  surface  which  the  light  first  meets  is  pbM)ed  first  Where  a 
great  and  smsll  letter  meet,  the  small  letter  ahows  the  side  which  has 
the  less  curvature,  or  the  larger  radius. 

o==7a?— 10a;+  10 
i8  =  7«»  +  10a;  +  10 


liens. 

Xat  X, 

ComeUonlbr 

DlBtaDeeof 
Cirele, 

DUmetarol 
Cirel*^ 

iQaadlC 

x«-l 

0 

27 
8 

F 

9 
4 

F« 

CI  and  qI 

a?  =  l 

2 
8' 

7 
8 

F 

7 
12 

F« 

Co  and  00 

f— r 

(*+l)'-g- 

a 

T 

F 

a 
12 

F« 

coandoO 

r— # 

(— D'T 

■5 

F 

0 
12 

y* 

F« 

Cc  and  0^ 

•— r 

(«+i)'i 

a 

F 

a 
12 

y" 

f8 

oQandCc 

r  +  t 

(^-i^T 

B 
8 

F 

3 
12 

y» 

f2 

We  have  judged  it  more  useful  to  collect  what  we  may  call  the 
critical  formulae,  by  which  the  fitness  of  a  lens  for  any  given  puipose 
may  be  estimated,  thim  to  enter  upon  explanations  of  opiacal  principles 
in  an  isolated  article.  We  shall  now  give  the  formuin  only,  omitting 
the  detail  of  cases,  when  the  pencil  of  rays  is  not  parallel,  but  proceeds 
from  a  point  in  the  axis. 

Let  V  be  the  dirtance  of  the  focus  of  the  entering  pencil  from  the 
surface  whose  radiua  is  B,  and  v  the  distance  of  the  focus  of  the  raya 
on  the  other  side  from  the  surface  whose  radius  is  8 ;  u  being  negative 
when  the  entering  pencU  is  convergent,  and  v  ne^ive  when  the 
emeigent  pencil  is  divergent.  Let  F  be  the  distance  of  the  uncorrected 
focus  of  parallel  rays  &t>m  the  surface  of  emergence,  determined  as 
before.  Then,  if  the  thickness  of  the  lens  be  inoonsideiible,T  is  deter- 
mined from  u  by  the  equation, 

-  +  -  =  -=(^-l)(-  +-;); 

V  representing  the  solution  of  this  equation,  tbie  more  correct  value, 
taldng  the  thusknesa  ( into  account,  is 


8  — B 


v+u* 


*  That  is,  the  aberration  has  the  same  formula :  but  it  mnat  bo  noted  that  w 
has  different  signs  in  the  two 


thai  the  ab0T9  OOlfeotioQ  for  the  thickness  is 

'      Vi-w/-  n' 


k    -- 


r\ 
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and  ■wiiming  ▲  to  itand  for 


) 

the  longitudinal  aberration  is 

±  lit;    or-  ^ t. 

which  must  be  algebraically  applied  to  the  value  o!  Y  (corrected  for 
thick&en).    The  latitudinal  aberration  ia 

A  V  y3  8a        ^ 

8  7  F*^  ^^  4(l-w)-  F«' 

The  distance  of  the  least  circle  of  aberration  from  the  corrected 
focus  is 


3a  v«    y* 
32  F«  •  F  ' 


or  — 


8(l-w)«'  » 


and  the  diameter  of  the  same  circle  is 


T  1^ 
F   F«' 


Ts  T  r:;  or 


18  F  F«'  "*  8(l-w)  ?«• 

When  two  or  more  lenses  are  placed  dose  together^  in  finding  the 
approximate  focal  distance,  uncorrected  for  the  tmcknesses,  they  may 
be  considered  as  one  lens,  whose  focal  distance  has  a  reciprocal  equal 
to  the  sum  of  the  reciprocals  of  the  focal  distances  of  the  component 
lenses.  Sir  J.  Herschel  has  proposed  to  oill  the  reciprocal  of  the  focal 
distance  the  potoer  of  a  lens ;  in  which  case  it  would  be  said  that  the 
power  of  a  compound  lens  is  equal  to  the  sum  of  the  powers  of  the 
simple  lenses. 

For  more  oomplicated  cases,  see  the  work  of  Mr.  Coddington, 
already  cited. 

Hitherto  we  haye  supposed  the  surfaces  of  the  lens  to  be  either 
plane  or  spherical,  as  is  usually  the  case.  Lenses  are,  however,  some- 
times mode  with  cylindrioil  surfaces.  If  the  two  surfaces  of  a  thin 
lens  are  portions  of  cylinders  of  equal  radii,  with  their  axes  perpen- 
dicular to  each  other,  and  both  surfaces  are  convex  or  both  concave, 
the  lens  will  have  the  same  general  effect  as  an  equi-convex  or 
equi-concave  lens,  the  radius  of  the  spherical  surfaces  of  which  is 
double  that  of  we  cylindrical  surfaces  of  the  former  lens.  Such 
cylindrical  lenses  may  sometimes  be  advantageously  employed  instead 
of  spherical  lenses.  Thus,  when  a  large  lens  is  h  Jd  at  some  distance 
from  the  eye,  and  used  for  viewing  an  engraving  or  photograph,  the 
distortion  with  a  pylindrical  lens  is  of  a  less  unpl^tsant  character  than 
with  a  spherical  lens. 

But  tnere  is  a  further  use  of  lenses  with  one  or  both  surfaces 
cylindrical  in  correcting  a  defect  of  the  eye,  by  no  means  uncommon, 
which  consists  in  the  length  of  sight  being,  so  to  speak,  different  in 
different  planes  passing  through  the  axis  of  the  eye,  and  which  some- 
times is  BO  great  as  to  cause  very  serious  inconvenience.  Its  existence 
is  known  by  directing  the  eye  to  the  clouds,  and  holding  a  small 
needle-hole  in  a  bladcened  card  at  first  close  to  the  eye,  and  then 
moving  it  off  to  arm's  length,  the  eye  all  the  while  beinff  adapted  for 
vision  of  a  distant  object.  The  indistinct  mirage  of  the  hole  ought  to 
remain  circular  at  all  distances;  but  when  this  defect  exists,  the 
mirage  passes  suooesBively  into  two  lines  in  rectangular  directions, 
unless  the  eye  be  too  long-sighted,  in  which  case  the  lines  are  seen  by 
adapting  it  to  vision  ojc  a  nearer  object,  or  if  that  be  not  enough, 
using  an  ordlnaiy  convex  lens.  The  defect,  when  it  exists,  may  be 
corrected  by  means  of  spectacles  having  one  surface  at  least  of  the 
lens  for  the  defeotive  eye  cylindrical.  See  papers  in  the  '  Cambridge 
Philosophical  Transactions,'  voL  2,  p.  267,  and  vol.^8,  p.  493 ;  also 
'Report  of  the  British  Association '  for  1849,  p.  10. 

LENT  (in  Latin,  Quadragenma),  a  time  of  mortification,  commemo- 
rative of  the  miraculous  fasting  of  our  Saviour  in  the  Desert ;  used  as 
a  preparation  for  Easter,  and  beginning  on  Ash  Wednesday.  The 
Saxon  term  was  Lenden,  implying  Spring,  the  season  when  the  day 
increases  in  lengUi,  about  the  commencement  of  which  this  fasfc^  which 
is  a  moveable  one,  usuaUv  falls :  it  is  in  fact  the  Spring-Fast. 

In  tho  ancient  Latin  dhuroh.  Lent  consisted  only  of  thirt^-mx  days  : 
the  four  additional  days  were  added  by  Pope  Gregory  m  the  9th 
century. 

Some  assert  that  this  fast  was  first  instituted  by  the  Apostles.  Such 
was  the  opinion  of  St.  Jerome,  St.  Leo,  St.  Augustine,  and  others. 
TertuUiaD  speaks  of  it  as  of  long  standing  in  his  time :  though  some 
writers  date  it  as  low  as  the  Sra  century.  It  was  first  observed  in 
England  by  our  Saxon  ancestors  in  640,  by  order  of  Ercombert,  King 
of  Kent. 

(Wheatl^  (M  the  Common  Praytr,  8vo,  London,  1741;  Brady's 
CSaWf  Calendaria,)  ^ 

LENTO  (ItaL,  tUndy),  a  term  in  musio  equivalent  to  Loargo. 

LEO  (the  lion),  a  constellation  of  the  Zodiac,  which  commemomtes 
the  Nemiean  lion  killed  by  Hercules  in  the  mythology  of  the  Qreeks. 
It  is  surrounded  by  Ursa  Hajor,  Leo  Minor,  Cancer,  Hydra,  Sextans, 
Viigo,  aod  Com»  Berenicea,    A  line  drawn  trough  the  pole  star  and 


the  lowest  of  the  four  in  the  Great  Bear  (or  y)  passes  through  Deneb 
(or  iS  Leonis);  and  a  line  drawn  through  the  bright  star  Regulus  (or  a 
Xieonis)  of  the  first  magnitude  and  Deneb  paaaes  nearly  through 
Arcturus.    The  principal  stars  are  as  follows : — 
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LEO  HINOB,  a  constellation  of  Hevelius,  surrounded  by  Una 
Major,  Lynx,  Cancer,  and  Leo.    Its  principal  stars  are  as  follows  :-- 
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LEONINE  VERSES,  a  kind  of  measure  much  in  fiishton  during 
the  middle  ages.  It  consists  properly  of  the  Latin  hexameter,  or 
hexameter  and  pentameter  rhymed.  No  less  than  ten  varieties  in  the 
fall  of  the  rhymes  are  counted ;  but  that  which  is  by  far  the  most 
common  is  when  the  caesura  on  the  fifth  syllable  rhymes  with  the  end 
of  the  line,  as  for  example :-~ 

**  £a  Bex  Edvardus,  dehaeohaai  at  Ltopardua.** 

There  is  an  example  of  a  modem  attempt  at  Leonine  verses  in 
Pamell's  translation  of  a  passage  in  the '  Rape  of  the  Lock,'  beginning, 

"  Kt  anno  dUeotwn  •peonlom  pro  more  retectnm.'* 

The  rhymes  appear  universally  to  be  dissyllabia  He  classical  metre 
is  however  not  essential.  We  find  in  the  ancient  hymns  of  the  Romah 
Catholio  Church  the  rhythm  of  modem  veiviflcation  :-— 

'*  Quid  tarn  mlwr  Cnno  dioturn^ 
Qaem  pratonum  rogaturua. 
Cum  Tix JttBtoi  sit  Beenroft  '* 

Or  in  the  fiunous  song  of  Walter  de  Mapes,  archdeacon  of  Oxford  in 
the  time  of  Heniy  II. : — 

**  Hihi  art  proposUmn  ia  tahoma  morl, 
Yiaom  lit  appositom  morioatis  orl, 
Vt  dieant,  com  venerint  Angelorom  oborit 
Deal  iit  propIUos  hnio  potatori.'* 

The  term  is  said  to  be  derived  from  Leoninus,  a  monk  of  the  12th 
century,  the  reputed  inventor  of  this  mode  of  oompositi<m,  which  how- 
ever is  shown  to  go  back  as  far  at  least  as  the  3rd  oentuiy.  It 
went  out  of  fashion  with  the  revival  of  classical  learning. 

LEPIBINE.    [LiucoLiNB.] 

LEPRA,  (the  Greek  word  X«vpa,  scaliness),  an  aflbotion  of  the  skin, 
of  the  order  Squamse,  or  scaly  diseases,  of  Willan  and  Bateman.  It  is 
characterised  by  an  emptbn  of  circular  spots  of  inflamed  skin  covered 
with  scales,  varying  from  the  sise  of  a  pin's  head  to  that  of  a  shilling  or 
even  a  half-crown  piece,  oocasionalfy  mixed  with  lai^  irregular 
patches  formed  by  the  coalescing  of  the  bordmv  of  seveial  contiguous 
spots.  The  scales  in  this  affection  possess  a  peeuliar  chaiaoter,  by 
which  it  is  distinguished  from  pityriasis  and  psoriasis,  other  diseases  of 
the  same  order.  fVom  the  surface  of  the  inflamed  spots  a  dinnasnd 
cuticle  is  produced,  which  concretes  into  thickish  crusts  or  scales  of  a 
glistening  white  silvery  appearsnce,  and  from  being  secreted  more 
abundantly  towards  the  circumference  a  rounded  and  elevated  form  is 

g'ven  to  the  outer  margin,  whilst  the  centre  is  left  almoet  or  entirely 
oe  from  scale.  The  whole  is  surrounded  by  a  slight  areola  of  radnese. 
In  the  early  stage  of  the  disease,  and  in  the  small  spots,  the  inflamed 
skin,  which  is  slightly  raised  above  the  surrounding  parts,  possesses 
only  a  thin  scaly  covering;  and  in  the  larger  patohes,  formed  by  the 
coalescence  of  several  nwts,  the  charaoteristio  appearances  became 
somewhat  confused ;  still,  on  oaref ul  examinMion«  th#  elevated  maigin, 
circular  outline^  and  central  free  spot  may  more  or  laM  be  leoognised. 
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This  diiease  generally  affsets  young  people  from  the  age  of  puberty 
up  to  thurty,  and  appean  to  occur  more  ^equently  m  women  than  in 
men.  Sometimes  the  whole  body  becomes  affected  by  it,  even  the  face 
and  scalp,  but  more  conmionly  it  is  confined  to  the  limbs,  and  is 
observed  especially  on  the  skin  below  the  knee  and  elbow,  in  which 
situations  its  true  charactera  are  generally  most  marked.  The  health 
of  persons  affected  with  this  disease  is  but  little  disturbed,  the  acces- 
sion of  the  eruption  alone  being  preceded  by  headache  and  slight 
febrile  disturbance.  It  is  generally  tedious  of  cure,  recurring  periodi- 
cally in  some  constitutions,  whilst  m  others  it  wiU  continue  for  two  or 
three  years.  Most  frequently  it  arises  without  any  assignable  cause ; 
occasionally  it  has  appeared  to  be  dependent  upon  suddenly  suppressed 
cutaneous  transpiration  from  persons  drinking  cold  water  when  over- 
heated. 

This  disease  must  not  be  confounded  with  the  leprosy  of  the  sacred 
and  ancient  writers,  a  term  which  appears  to  have  been  used  to  express 
any  loathsome  affection  of  the  skin,  or,  as  some  imagine,  to  have 
referred  to  the  disease  described  in  the  present  day  under  the  term 
Elephantiasis.    [Elefhaktiasib.] 

The  treatment  of  lepra  should  consist  in  the  administration  of 
alterative  and  depurative  medicines.  Gentle  puxpitives,  iodide  of 
potassium,  arsenic,  quinine,  and  iron,  may  be  given  according  to 
circimistances.  Externally,  the  preparations  of  tar  and  creasote  have 
been  found  of  most  benefit. 

LEPBOST.    [Lefba  ;  Skin,  Diseases  of  the.] 

LEPUS  (the  dare),  one  of  the  old  constellations,  said  by  Hyginus  to 
be  in  the  act  of  running  from  Orion's  dog,  which  is  the  greater  dog, 
according  to  some,  and  &e  lesser,  according  to  others.  It  is  situated 
directly  under  Orion.    The  principal  stars  are  as  follows : — 
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LETHARQT,  a  state  of  unnaturally  deep  and  prolonged  sleep,  a 
condition  intermediate  between  the  sleep  of  health  and  complete  eonia. 
If  not  the  result  of  unusual  fatigue,  it  is  often  an  alarming  symptom, 
indicating  congestion  of  the  brain,  and  a  disposition  to  apoplexy,  or 
even  an  impending  attack  of  that  disease.  [Apoplexy  ;  Coxa;  Sleep.] 

LETTER  OF  CREDIT.    [Cbedtt,  Letter  op.] 

LETTER  or  POWER  OP  ATTORNEY  is  an  instrument  by  which 
one  person  authorises  another  to  do  some  act  for  him ;  it  may  be  used 
in  any  lawful  transaction,  as  to  execute  a  deed,  to  collect  rents  or  debts, 
to  sell  estates,  &c.  The  authority  must  be  strictly  pursued,  for  the 
principal  is  only  bound  bv  the  acts  of  his  agent  to  tiie  extent  to  which 
the  letter  of  attorney  authorises  him  to  proceed,  and  if  the  agent  goes 
beyond  his  authority  he  is  personally  liable  to  the  party  with  whom  he 
contracts.  The  power  authorising  an  attorney  or  agent  to  do  some 
particular  act  impliedly  includes  an  authority  to  do  whatever  is 
incident  to  that  act ;  as  for  instance,  a  power  to  demand  and  recover  a 
debt  authorises  the  arrest  of  the  d(3t>tor  in  all  cases  where  it  is 
permitted  by  law.  But  a  power  to  receive  money  and  to  give  releases, 
or  even  to  transact  all  business,  does  not  authorise  the  attorney  to 
negotiate  bills  received  in  payment.  In  fact  all  written  powers,  such 
as  letters  of  attorney  or  letters  of  instruction,  receive  a  strict  inter- 
pretation ;  the  authority  never  being  extended  beyond  that  which  is 
given  in  terms,  or  is  absolutely  necessary  for  carrying  the  authority 
so  given  into  effect  An  attorney,  unless  power  be  specially  given  him 
for  that  purpose,  cannot  delegate  his  authority  or  appoint  a  substitute, 
and,  generally  speaking,  the  words  of  general  au^ority  usually  inserted 
in  letters  of  attorn^,  after  giving  ike  particular  authority,  do  not 
enlarge  it 

The  authority  must  be  executed  during  the  life  of  the  person  who 
gives  it,  as  the  act  done  is  considered  to  be  in  every  respect  his  act, 
and  a  power  to  do  an  act  is  therefore  considered  as  at  once  revoked  by 
the  death  of  t^e  person  giving  it. 

Powers  of  attorney  may  be  given  either  in  separate  instruments,  or 
in  deeds  relating  to  other  matters ;  the  second  form  is  usually  followed 
where  the  instrument  forms  part  of  a  security  for  money,  as  where  a 
chose  in  action  is  assigned  either  as  a  securi^  for  money  or  to  an 
actual  purchaser.  The  deed  of  assignment  contams  a  power  of  attorney 
authoiiaing  the  assignee  to  sue  in  the  name  of  the  assignor.  Powers  of 
attorney  are  generally  executed  under  hand  and  seal,  and  where  they 
contain  an  authority  to  bind  the  principal  by  deed,  it  is  essential  that 
they  should  be  so  executed.  When  the  agent  signs  any  instrument 
which  is  to  bind  his  principal,  he  must  sign  it  in  the  name  of  the 
principal,  and  not  in  ms  own  name. 

A  power  of  attorney,  unless  it  be  given  as  a  security,  is  revocable  at 
pleasure,  either  by  the  personal  interference  of  the  principal  or  by  his 
gnmting  a  new  power  to  aonther  person.    But  if  the  power  haA  been 


given  as  a  security,  or  as  it  is  sometimes  called,  is  coupled  with  an 
interest,  it  is  not  revocable.  Thougjh  it  has  been  decided  that  a  power 
of  ^attorney  coupled  with  an  interest  is  revoked  by  the  death  of  the 
grantor,  yet  if  it  authorise  the  agent  to  act  in  the  name  of  the  grantor, 
his  executors,  &c.,  it  may  be  held  that  such  a  power,  when  given  as 
part  of  a  security,  is  not  revoked  by  the  death  of  the  principal,  and 
that  the  assignee  of  his  interest  has  power  to  do  the  acts  necessaiy  to 
render  his  security  available  in  a  court  of  law,  in  the  name  of  the 
representatives  of  the  assignor.  At  all  events  a  court  of  equity  would 
interfere  in  favour  of  the  assignee. 

A  letter  of  attorney  is  also  in  general  revoked  by  the  bankruptcy  of 
the  principal,  unless  it  is  coupled  with  an  interest 

LETTERS-PATENT  (in  Law),  the  king's  letters,  sealed  with  the 
great  seaL  These  grants,  says  Blackstone  (2  '  Comment'  p.  349,  Mr. 
Kerr's  Ed.),  whether  of  lands,  honours,  liberties,  franchises,  or  anything 
else  that  can  be  granted,  are  contained  in  charters  or  letters-patent, 
that  is,  open  letters,  Utera-pcUentes.  They  are  so  called  because  they 
are  not  sealed  up,  but  open  to  view,  with  tiie  great  seal  pendant  at  the 
bottom,  and  are  usually  directed  or  addressed  by  the  king  to  all  his 
subjects  at  lai^ge.  Letters-patent,  in  the  time  of  Queen  Elizabeth,  as 
well  as  in  several  preceding  reigns,  were  not  unxisually  obtained  for 
purposes  of  mere  monopoly. 

They  are  now  frequently  granted  under  the  royal  authority  as  the 
reward  of  ingenuity,  and  are  in  some  cases  the  only  means  by  which 
a  man  can  seeore  any  compensation  for  a  discovery,  or  for  the  labour 
and  expense  which  he  may  have  employed  in  perfecting  an  invention. 
The  consideration  of  the  legal  rights  of  patentees,  and  of  the  modes  in 
which  they  may  be  acquired  and  secured,  properly  belongs  to  the  head 
of  Patents.  At  present  it  may  be  sufficient  to  refer  the  reader  to 
Collier's  '  Essay  on  the  Law  of  Patents  for  New  Inventions,  to  which 
are  prefixed  two  chapters  on  the  general  history  of  monopolies,  and  on 
their  introduction  and  progress  in  England  to  the  time  of  the  Inter- 
regnum,' 8vo.,  Lend.,  1803 ;  to  Hand's  '  Law  and  Practice  of  Patents 
for  Inventions,'  8vo.,  Lend.,  1808 ;  Godson's '  Practical  Treatise  on  the 
Law  of  Patents,'  8vo.,  Lond.,  1823,  with  the '  Supplement,'  8vo.,  Lond., 
1832 ;  and  Rankin's  '  Analysis  of  the  Law  of  Patents,'  8vo.,  Lond., 
1824.  The  Patent  Law  Amendment  Act  1852,  now  regulates  the  terms 
upon  which  letters  patent  for  inventions  are  granted.  See  Mr.  Kerr's 
'Blackstone,'  voL  2,  p.  417. 

Many  letters-patent  have  been  granted  by  the  king  to  the  foimdera 
of  schools  and  other  charitable  endovrments,  empowering  the  donor  to 
make  rules  and  ordinances  for  the  government  of  his  charity,  and  con- 
stituting into  a  body  corporate  those  persons  and  their  successors 
whom  the  founder  should  choose  or  nominate. 

LETTERS,  THREATENING.    [Threats.] 

LETTUCE  (the  LactHea  sativa,  or  garden  lettuce)  is  one  of  the 
principal  kinds  of  vegetables  used  for  salads,  and  it  also  forms  an 
ingre(Uent  in  several  Imids  of  soup.  It  has  been  introduced  and  culti- 
vated in  this  country  for  nearly  three  centuries,  but,  like  many  other 
domesticated  plants,  its  origin  is  unknown.  The  names  of  several  of 
its  varieties  indicate  their  having  come  to  us  from  the  Greek 
Archipelago  and  the  coast  of  the  Lavant ;  and  one  of  the  two  divisions 
into  which  the  numerous  varieties  of  lettuces  are  usually  classed, 
termed  Cot  Uttuees,  derives  its  name  from  the  island  of  Cos,  the 
modem  Stance.  This  division  includes  those  of  an  erect  oblong  form 
of  growth.  The  other  division,  which  comprehends  those  of  a 
roundish,  flattened,  or  spreading  form,  is  termed  that  of  Cabbage 
leUucet, 

The  excellenoe  of  lettuces  consists  in  their  being  crisp  and  tender ; 
their  growth  should  therefore  be  so  conducted  as  to  sustain  no  check 
or  interruption.  If  their  quick  vegetation  be  stopped  by  such  causes 
as  excessive  drought,  overcrowdmg  in  the  seed-bed,  or  improper 
transplanting,  they  vrill  in  consequence  either  run  to  seed  or  be- 
come tough,  and  their  juices  at  the  same  time  will  acquire  an  acrid 
quality. 

The  ground  intended  for  the  seed  should  be  fresh  dug,  rich,  and 
mellow.  The  principal  summer  crop  should  be  sown  in  March  and 
April,  and  the  seed  lightly  covered.  A  seed  bed  4  ft  by  10  ft  will  re- 
quire a  quarter  of  an  otmce  of  seed,  which  ought  to  produce  about  400 
plants.  If  the  plants  are  intended  to  attain  their  full  perfection  where 
sown,  they  must  be  thinned  out  to  distances  of  9  inches  square,  in  the 
case  of  the  small  cabbage  varieties,  and  the  larger  sorts  should  be  allowed 
at  least  a  foot  each  way.  In  transplanting,  the  above  distances  are  likewise 
applicable  and  the  operation  should  be  performed,  if  possible,  in  cloudy 
weather ;  but  at  all  events  it  must  be  done  before  the  plants  are  too  old 
or  are  in  the  least  over-crowded ;  for  when  they  are  drawn,  or  their 
stems  have  once  commenced  lengthening,  which,  in  diy  weather,  vn]X 
sometimes  happen  whilst  they  are  yet  in  a  small  state,  it  is  useless  to 
transplant  them.  It  is  of  importance  that  the  soil  in  which  they  are 
grown  be  neither  too  wet  nor  too  diy.  Where  the  breadth  to  be 
planted  is  not  so  great  as  to  render  the  expense  of  labour  an  object  of 
consideration,  instead  of  making  holes  for  the  plants  with  a  dipper,  it 
is  better  to  form  a  saoall  trench,  with  a  perpendicular  out  next  the 
line,  against  which  the  roots  are  to  be  disposed  without  bruising. 
Water  should  be  given,  but  not  at  any  one  time  to  excess ;  nor  merely 
at  the  root  of  each  plant,  but  over  the  whole  of  the  ground. 

The  Cos  lettuces  require  to  have  their  leaves  tied  together  moderately 
dose,  with  a  strip  of  matting,  for  the  purpose  of  afflisting  tiieir  blanch- 
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ing  and  rendering  them  more  crisp  and  delicate.  This  should  be  done 
about  a  week  previous  to  their  attaining  full  perfection.  The 
Paris  Cove  Cos  requires  least  assistance  in  this'  way,  because  the  tops 
of  its  leaves  are  concave,  and  successively  apply  themselves  closely  to 
each  other.  To  obtain  a  constant  supply,  successive  sowings  are 
requisite  to  be  made  from  February  to  July  for  the  summer  crop. 
Those  plants  intended  to  stand  the  winter  should  be  sown  in  the  end 
of  August  or  beginning  of  September ;  and  when  fit,  should  be  trans- 
planted to  the  bottom  of  walls  or  other  fences  having  a  south  aspect, 
or  to  the  sides  of  slopes  or  ridges,  made  for  the  purpose,  over  which 
a  protection  of  mats,  supported  on  hoops,  may  be  formed.  When  the 
demand  is  such  as  to  require  greater  security,  recourse  must  be  had  to 
frames  or  pits.  The  first  full  supply  from  the  open  ground  is  best 
obtained  by  sowing  under  glass  on  a  decayed  hot-bed  in  the  second 
week  in  October.  When  the  plants  come  up  they  should  be  regularly 
thinned.  Abundance  of  air  should  be  admitted  when  the  state  of  the 
weather  will  permit,  and  when  mild  the  plants  should  be  fully  ex- 
posed ;  but  the  slightest  frost  should  be  guarded  against.  Very  little 
water  will  be  required ;  in  fact  the  effects  of  damp  are  to  be  dreaded, 
and  therefore  every  favourable  opportunity  should  be  taken  for  the 
admission  of  air,  provided  it  is  not  saturated  with  moisture,  unless 
when  too  low  a  temperature  would  render  such  a  proceeding  inju- 
dicious. A  full  exposure  to  air,  both  night  and  day,  is  necessary  for 
some  time  previous  to  planting  out  in  the  open  ground,  which 
operation  may  take  place  in  February,  if  the  weather  then  prove  favour- 
able. A  reserve  should  be  kept  in  the  frames  in  case  of  severe  frost 
occurring  after  tiie  plantation  has  been  made. 

LEUCIC  ACID.    [Ledcin.] 

LEUCIN  (CjjHjsNOJ  Apotepidin.  Leucin  is  a  white  crystalline 
substance  frequently  met  with  in  chemical  operations  upon  animal 
substances.  Its  composition  and  properties  indicate  that  it  is  homo- 
logous with  sugar  of  gelatin  [Gltcocoll],  and  with  Axanin,  as  seen 
from  the  following  formulae : — 


OlycocoU 
Alanin 
Lencin    « 


C.H,NO^ 


Gerhardt  considered  it  as  a  hydrocyanic  add  derivative  of  hydride 
of  valeryl,  formed  as  follows  : — 
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Leooiiu 


Limpricht  has,  in  fact,  within  the  last  few  years  obtained  leucin  by 
the  action  of  hydrochloric  and  hydrocyanic  acids  upon  valeride  of 
ammonium. 

Leucin  is  a  product  of  the  putrefaction  of  cheese  and  of  gluten  in 
the  presence  of  water ;  also  of  the  action  of  sulphuric  acid,  or  hydrate 
of  potash  upon  muscular  flesh,  wool,  white  of  egg,  gelatin,  horn,  &c 

The  preparation  of  pure  leucin  is  a  somewhat  tedious  operation. 
The  simplest  process  is  that  adopted  by  Mulder ;  it  consists  in  boiling 
albumen,  gelatin,  or  fibrin,  with  caustic  potash  until  decomposition  is 
evidently  complete,  evaporating  the  liquor  to  dryness,  extracting  the 
residue  with  alcohol,  and  evaporating  the  filtered  liquid,  that  the  leucin 
may  crystallise  out.  It  is  finally  pimfied  by  repeated  recrystaUlBation 
from  alcohol. 

Pure  leucin  occurs  in  soft,  light,  colourless  plates,  somewhat  re- 
semblmg  cholesterin.  It  is  subtly  soluble  in  cold  but  readily  so  in 
hot  water.  In  alcohol  it  is  not  very  soluble,  and  in  ether  it  is  insoluble. 
Heated  to  388'  Fahr.,  it  sublimes  without  melting  and  without  decom- 
position, and  condenses  in  beautiful  silky  flocks.  Fused  with  hydrate 
of  potash,  it  is  decomposed  into  valeric  acid,  ammonia  and  hydrogen 
being  evolved. 

One  equivalent  of  hydrogen  in  leucin  may  be  replaced  by  copper, 
mercury,  &c.,  and  compounds  formed  soluble  in  water  and  deposited 
on  evaporation  in  a  granular  or  lamellar  form.  The  copper  compound 
contains  (Ci,HijCu  NO^) ;  the  mercuric  combination  (C„H,,Hg  NO^). 

Leucin  is  easily  dissolved  by  the  dilute  acids,  combining  with  them 
to  form  bodies  that  crystaUise  out  on  evaporation.  The  nitrate  of 
leueiUf  sometimes  caUed  nitroleucic  acid,  has  the  formula  (C^gH^NO^, 
HONOg);  it  crystallises  in  colourless  needles.  The  hydroclUorate  Bud 
the  sulphate  are  also  crysCalline. 

Leucic  acid. — When  binoxide  of  nitrogen  is  passed  into  a  solution  of 
leucin  in  nitrio  add,  nitrogen  is  evolved  and  an  oily  body  obtained,  to 


which  the  name  of  leucic  acid  has  been  given.  It  is  very  soluble  in 
ether,  gives  crystallisable  salts  with  bases,  and  is  homologous  with 
lactic  acid. 

LEUCOL.    [Leucoline.] 

LEUCOLINE,  Leucoif  QutnoKne  (C,gH,N),  is  one  of  the  compounds 
found  in  the  least  volatile  portions  of  the  basic  oil  of  coal-tar.  It  is 
also  formed  when  quinine,  cinchonine,  or  strychnine  are  heated  in 
contact  witii  potash.  It  is  a  liquid  with  a  disagreeable  smell,  and 
boiling  at  the  temperature  of  4ti0\  It  neutralises  acids,  and  forms 
with  them  salts. 

Greville  Williams  has  recently  shown  that  the  substance  to  which 
the  names  leucoline  and  quinoline  have  been  given  is  a  mixture  of  two 
homologous  bases— namely,  quinoline  (C,aH,N),and  lepidine  (C,oH,N). 

LEUCO'MA,  a  white  opacity  of  the  cornea.  [Etb  :  Nat.  Hist. 
DiY.]  It  is  the  result  of  acute  inflammation  producing  a  deposition  of 
lymph  on  the  surface  and  in  the  layers  of  the  cornea,  either  with  or 
without  ulceration  of  its  substance.  In  those  cases  in  which  there  is 
merely  an  efiusion  of  lymph  on  the  surface,  or  between  the  superficial 
layers  of  the  membrane,  it  is  often  re-absorbed  on  the  cessation  of  the 
inflammation,  and  the  cornea  recovers  its  transparency.  But  when  the 
disease  is  more  extensive  and  more  deeply  seated,  the  probability 
of  recovery  is  far  less,  and  many  such  cases  are  incurable  by  any 
means  at  present  known.  The  most  efficient  mode  of  treatment  is 
that  with  astringent  lotions,  such  as  a  solution  of  nitrate  of  silver, 
in  the  proportion  of  from  one  to  five  grains  to  the  ounce  of  dis- 
tilled water. 

LEUCORCEIN.    [Lichens,  Colouring  Matter  op.] 

LEUCOTURIG  ACID.    [Uric  Acid.] 

LEVELLING  is  the  art  of  determining  the  heights  or  depressions 
of  points  on  the  ground  with  respect  to  a  spherical  or  npheroidal  surface 
coinciding  nearly  with  that  of  the  earth,  or,  when  the  extent  of  ground 
is  inconsiderable,  vrith  respect  to  a  horizontal  plane  passing  through 
some  given  point  on  the  ground. 

In  extensive  operations  of  this  nature,  which  are  connected  with 
the  researches  of  physical  astronomy,  an  attention  to  that  figure  of  the 
earth  which  approaches  the  nearest  to  the  truth  is  of  importance ;  but 
when  the  object  is  merely  to  determine  the  profile  of  the  ground,  for  a 
canal,  or  a  line  of  road,  it  is  sufficient  to  consider  the  surface  to  which 
the  points  are  referred  as  that  of  a  sphere. 

The  relative  heights  of  a  series  of  points  on  the  ground  are  obtained 
by  means  of  their  vertical  distances  from  others  wHch,  on  the  supposi- 
tion of  the  earth  being  a  sphere,  are  equally  distant  from  its  centre ; 
and  these,  which  are  called  level-points,  must  be  found  by  an  instru- 
ment constructed  for  the  purpose.  Now,  a  plane  being  supposed  to 
touch  the  earth  at  dtxj  given  point,  all  the  points  in  the  circumference 
of  a  circle  described  on  that  plane,  about  that  point  of  contact  as  a 
centre,  will  be  level-points :  consequently,  if  a  telescope  be  so  adjusted 
that,  when  turned  round  upon  the  vertical  axis  of  the  instrument  to 
which  it  is  applied,  its  line  of  collimation  (that  which  passes  through 
the  centres  of  all  the  lenses)  may  remain  parallel  to  the  horizon,  any 
number  of  such  level-points  will  be  determined,  if,  being  at  equal  dis- 
tances from  the  said  axis,  they  are  in  the  direction  of  the  line  of 
collimation  produced.  The  instrument  alluded  to  is  called  a  spirit- 
level  [Spirit  Level  ;  Theodolite]  ;  and  by  certain  adjusting  screws 
the  Hne  of  collimation,  or  optical  axis  of  the  telescope,  is  capable 
of  being  brought  into  the  position  above  mentioned,  which  is  indi- 
cated by  a  bubble  of  air  remaining,'  during  a  complete  revolution 
of  the  telescope^  in  the  middle  of  the  tube  containing  the  water  or 
spirit. 

The  instrument  is  employed  for  the  purpose  of  ascertaining  the 
relative  heights  of  points  on  the  ground  in  either  of  the  following  ways, 
the  first  of  which  is  the  most  simple,  and  is  frequently  adopted. 
Choice  is  made  of  any  convenient  stations,  a,  b,  &c.,  on  the  line  of 
operation,  and  the  distances  between  them  are  determined  either  by 
actual  admeasurement,  or  by  computations  founded  on  the  data 
afforded  by  a  previous  survey  of  the  ground.  The  instrument  is  then 
set  up  at,  or  near,  the  middle  of  the  interval  between  every  two  such 
points  in  succession.  When  the  telescope  thus  placed,  as  at  a,  has 
been  rendered  horizontal  by  means  of  the  adjusting  screws,  an  afisurtant 
at  each  of  the  stations  a  and  b,  holding  what  is  called  a  station  staff 
in  a  vertical  position,  moves  a  vane  or  index  along  the  staff,  upwards 
or  downwards,  according  to  the  directions  of  uie  observer  at  the 
telescope,  till  it  appears  to  coincide  with  the  intersection  of  two  wires 
in  the  telescope,  that  intersection  having,  by  the  adjustment  of  the 
instrument,  been  mAde  to  ooincide  with  the  optical  axis,  or  line  of 
ooUimatioii. 


The  poinbi  thtu  determined  on  the  staved  are  represented  by  m  and 
H;  and,  from  what  has  been  said,  these  are  level-points,  or  points 
equally  distant  from  the  centre  of  the  earth.  Therefore,  the  heights 
Am  and  B  n  being  read  on  the  graduated  staves,  the  difference  between 
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them  will  give  the  relative  heights  of  the  ground  at  a  and  B ;  that 
point,  of  course,  being  the  highest  at  which  the  distance  of  the  vane 
from  the  ground  is  the  least.  A  similar  process  is  repeated  with  respect 
to  the  points  B  and  g,  the  instniment  being  placed  at  b,  midway 
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between  them ;  and  the  operation  is  to  be  continued  to  the  end  of  the 
line  on  which  the  profile  is  required.  It  is  customary  to  insert  the 
heights  B  n,  c  0,  &c.,  in  a  column  headed  Foresights,  in  a  sort  of  field- 
bo<3c,  and  the  heights  Am,  B^,  &c.,  in  a  collateral  column  headed  Back- 
BighU,  The  difference  between  the  sums  of  the  numbers  in  these  two 
columns  will  be  equal  to  the  height  of  one  extremity  of  the  line  above 
the  other. 

But  it  is  very  generally  the  practicoj  with  "the  view  of  diminishing 
the  risk  of  error  arising  from  the  imperfection  of  the  instrument,  to 
execute  a  sort  of  double  levelling.  This  consists  in  placing  the  spirit- 
level  successively  at  each  of  the  two  stations,  as  t  and  z,  and  having, 
by  the  screws,  adjusted  the  telescope  as  before,  let  t  v  be  the  horizontal 
line  at  t,  and  wx  that  atz;  then,  the  heights  zv  and  yx  being 
obtained  by  means  of  the  stafiT  set  up  successively  at  each  opposite 
station,  it  may  be  easily  proved  that  half  the  difference  between  them 
will  be  equal  to  the  height  of  the  ground  at  one  point,  as  Y,  above  that 
at  the  other.  This  is  however  strictly  correct  only  when  the  staves  at 
T  and  z  are  considered  as  parallel  to  one  anotiier ;  but  the  error  arising 
from  their  being  in  the  direction  of  the  earth's  radii  is  quite  insensible 
in  any  of  the  ordinary  operations  of  this  nature. 

In  using  either  of  these  methods,  therefore,  no  correction  on  account 
of  the  earth's  curvature  is  necessary;  but  when,  from  any  circum- 
stances, the  spirit-level  cannot  be  placed  nearly  midway  between  every 
two  stations,  and  particularly  when  it  can  be  placed  only  at  one  station, 
afi  T,  the  difference  between  the  height  z  v  of  the  visual  ray  at  one 
station,  and  t  t,  the  height  of  the  instrument  at  the  other,  will  not,  on 
account  of  the  earth's  curvature,  be  the  correct  relative  heights  of  the 
ground  at  the  two  stations.  For,  let  t  z  be  an  arc  of  the  earth's  surface, 
supposed  to  be  spherical ;  let  also  t  <,  z  v,  be  in  the  direction  of  its 
radii,  and  let  y  y  be  a  tangent  to  the  curve  at  T :  then  t  v  being  parallel 
to  T  y,  the  difference  between  z  v  and  Y  t,  or  vy  (which  may  be  con- 
sidered as  equal  to  T  (),  will  be  z  y,  the  apparent  height  of  T  above  z ; 
whereas  the  true  height  should  be  z  z.  Now,  from  the  known  magni- 
tude of  the  earth,  the  distance  yz,  between  the  tangent  Yy  and  the 
arc,  can  easily  be  computed  when  Y  z  or  T  z  is  of  any  given  length.  If 
this  length  is  equal  to  100  yards,  we  shall  have  y  z=0'02  inches.  Con- 
sequently, in  a  series  of  operations,  carried  on  in  the  manner  above 
described,  with  station  lines  not  exceeding  100  yards  in  length,  the 
error  in  the  relative  heights  at  the  end  of  one  nule  would  be  Uttle 
more  than  one-third  of  an  inch. 

On  ascending  or  descending  a  steep  hill,  no  other  method  can  be 
adopted  than  that  of  placing  the  instrument  at  one  extremily  of  the 
station-line  and  the  staff  at  the  other ;  but  as  these  Imes  are  then 
necessarily  very. short,  the  deviation  above  mentioned  need  not  be 
regarded. 

In  the  determination,  on  uneven  ground,  of  the  length  of  a  base-line 
for  the  trigonometrical  survey  of  a  country,  the  relative  heights  of  the 
ground,  as  at  a,  b,  o,  &c.,  when  found  as  aoove,  serve  for  the  reduction 
of  the  measured  hj'pothenusal  lines  a b,  bo,  &c.,  to  the  corresponding 
horizontal  lines  mn,^^,  &c. ;  these  being  comparatively  short,  are  then 
considered  as  circular  arcs,  and  each'  is  separately  reduced  to  an  arc  of 
the  earth's  surface  at  the  level  of  the  neighbouring  seas  by  subtracting 

from  it  the  term  a~,  which  is  found  from  the  proportion  between  the 

arcs  and  radii  in  the  similar  sectors.  Here  a  is  the  horizontal  line 
or  arc,  as,  i»»  ;  r  is  the  radius  of  the  earth's  curvature  at  the  level  of 
the  sea,  and  h  is  the  height  of  the  ground  at  a,  b,  &o.,  above  that 
level. 

The  profile  of  the  ground  is  usually  expressed  on  paper,  in  portions 
of  any  convenient  length,  for  the  purpose  of  enabling  the  engineer  to 
determine  the  depths  of  his  excavations,  or  the  heights  of  the  masses 
of  earth  to  be  raised,  when  it  is  proposed  to  execute  a  canal  or  road. 
A  right  line  being  drawn  to  represent  one  parallel  to  the  horizon,  and 
passing  through  the  highest  or  the  lowest  point  of  the  natural  ground, 
the  heights  or  depressions  of  the  remarkable  points,  as  a,  b,  &c.,  with 
respect  to  such  line,  are  obtained  by  additions  or  subtractions  from  the 
numbers  in  the  field-book,  and  are,  by  a  proper  scale,  set  out  from  that 
line  on  others  drawn  perpendicularly  to  it  at  intervals  equal  to  the 
horizontal  distances  between  the  same  points.  The  series  of  points 
thus  obtained,  being  joined  by  hand  or  otherwise,  give  the  figure  of 
the  required  vertical  section  of  the  ground.  In  general,  for  the  sake  of 
distinctness,  the  scale  by  which  Uie  heights  are  set  out  is  greater  than 
that  of  the  horizontal  distances  between  the  points. 

AVhen  the  difference  of  level  only  between  two  places  is  required,  a 
rectilinear  direction  from  one  to  the  other  is  not  necessarily  that  in 
which  it  is  most  convenient  to  perform  the  operation :  a  circuitous 
route  is  preferable  when  it  presentis  fewer  impediments  from  woods  or 
marshes,  or  when  the  ineqiialities  of  the  ground  are  of  less  magnitude. 

Among  ihe  operations  of  levelling,  which,  within  a  few  years,  have 
been  performed  on  an  extensive  scale,  may  be  mentioned  the  series  of 
levels  taken  across  the  lands  between  the  Black  and  the  Caspian  seas; 
and  between  the  latter  and  the  lake  Aral,  for  the  purpose  of  deter- 
mining the  relative  heights  of  those  waters  :  the  series  which,  during 
the  expedition  of  Colonel  Chesncy,  were  taken  from  Iskanderiin  on  the 
Mediterranean  to  Birehjik  on  the  Euphrates ;  and  near  the  Persian 
QuU,  between  the  latter  river  and  the  IHigm,  To  these  may  be  added 
the  extensive  lines  levelled  in  England  and  on  the  Continent  for  the 
several  railways  which  have    been    executed    or  are    in    progress; 


and  the  important  work  executed  imder  the  auspices  of  the  British 
Association,  in  order  to  determine  the  difference  between  the  levels  of 
the  waters  in  the  English  and  Bristol  channels.  The  levels  taken  by 
Colonel  Lloyd  across  the  Isthmus  of  Darien,  and  those  taken  by  the 
French  engineers  across  the  Isthmus  of  Suez,  may  also  be  referred  to, 
although  in  both  cases  the  results  obtained  have  subsequently  been 
called  in  question. 

LEVER  {Uvare,  to  lift  up),  the  name  of  a  common  mechanical 
instrument,  consisting  of  a  simple  bar  of  wood  or  metal,  by  fixing  one 
point  of  which,  called  the  fulcrum,  a  pressure  at  the  end  more  distant 
from  the  fulcrum  is  made  to  counterbalance  a  larger  pressure  at  the 
nearer  end ;  or  if  both  ends  be  equally  distant  from  the  fulcrum,  equal 
pressures  are  made  to  balance  ^ch  other.     [Balakck.] 

The  lever,  considered  as  a  machine,  would  require  no  further  notice 
than  a  reference  to  the  article  Power  for  the  correction  of  a  mistake 
incident  to  the  conception  of  this  and  other  machines.  But  as  one  of 
the  fundamental  principles  of  mechanics  receives  its  most  simple  form 
in  its  application  to  the  common  lever,  this  instrument  assumes  a 
degree  of  theoretical  importance  which  will  justify  some  discussion  of 
the  subject :  and  the  principle  of  the  lever,  which  is  often  confounded 
with  the  lever  itself,  must  be  explained.  Thus  when  it  is  said  in 
popular  writings  on  mechanics  that  all  machines  are  reducible  to  the 
lever  and  the  inclined  plane  (an  assumption  of  a  startling  character  if 
we  consider,  for  instance,  the  works  of  a  common  watch)  it  is  meant 
that  every  mode  of  communicating  or  relieving  pressure  is  explicable 
upon  the  principle  of  one  or  other  of  those  machines. 

The  first  explanation  of  the  lever  vma  given  by  Archimedes,  and 
that  in  so  simple  a  manner,  that  while  his  method  has  always  been  the 
best  for  a  popular  view,  of  the  subject,  it  has  never  been  surpassed,  or 
even  equalled,  in  rigor  or  purity,  considered  as  a  foimdation  for  the 
science  of  Statics. 

It  assumes  two  principles ;  firstly,  that  when  a  system  is  in  equi- 
librium, the  state  of  rest  will  not  be  disturbed  if  additional  pressures, 
such  as  compensate  each  other,  and  would  by  themselves  produce  no 
motion,  be  introduced  or  removed ;  secondly,  that  when  a  weight  is 
made  to  rest  by  being  attached  to  an  immoveable  point  (say  it  is  sus- 
pended by  a  string)  the  point  or  pivot  of  suspeivsion  undergoes  a 
pressure  equal  to  the  weight  of  the  system,  whatever  may  be  the  form 
of  that  system,  or  the  disposition  of  its  parts.  Every  science  must  be 
founded  upon  some  axiomatic  assumption;  and  perhapt  there  is  none 
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which  is  better  entitled  to  preference  than  the  fact  thai  a  given  weight, 
say  a  pound,  suspended  by  a  string,  exerts  the  same  prewore  on  the 
string  whatever  its  shape  may  be ;  namely,  a  pressure  equal  to  the 
weight  of  the  body.  This  being  premised,  a  cylindrical  or  prismatic 
bar  of  uniform  material  will  necessarily  rest  if  a  pivot  be  passed  through 
its  middle  section  at  a  :  since  there  is  no  reason  why  it  should  pre- 
ponderate on  either  side.  Divide  the  bar  into  two  parts,  b  c  and  c  n, 
of  which  K  and  L  are  the  middle  points.  At  K  and  L  suspend  weighta 
equal  to  the  weights  of  B  c  and  c  D ;  but  at  the  same  time  apply 
counterpoises  of  equal  weight  acting  over  fixed  pulleys  a  and  H :  so 
that  the  new  forces  being  such  that  each  pair  would  be  in  equilibrium, 
they  would  not  affect  the  equilibrium  already  established  by  means  of 
the  equality  of  the  parts  of  the  bar  on  eadi  side  of  a.  Now,  equi- 
librium existing,  we  are  at  liberty  to  remove  any  forces  which  equi- 
librate each  other,  such  as  are  the  upper  v  and  the  weight  of  B  c ;  such 
also  as  are  the  upper  w  and  the  weight  of  c  d.  For  B  c,  if  detached, 
would  exert  on  the  string  which  goes  over  the  pulley  a  a  preasure 
neither  more  nor  less  than  its  own  weight  (which  is  v) ;  and  o  d,  if 
detached  from  the  pivot  and  from  b  o,  would  exert  on  the  string  of  the 
pulley  H  a  pressure  equal  to  its  own  weight,  or  to  W.  But  when  these 
pairs  are  removed,  there  remain  only  the  lower  weights  v  and  w ;  the 
substance  and  rigidity  of  the  lever  being  retained  to  connect  them,  though 
its  weight  is  removed  or  counterpoised.  And  K  L,  being  the  sum  of 
the  halves  of  the  parts,  is  equal  to  half  of  the  whole  length,  or  to  b  a  : 
taek  away  the  common  part  a  k,  and  there  remains  B  K,  equal  to  a  l, 
or  K  o  equal  to  A  L ;  also  a  k  is  equal  to  o  L.  Also  T  is  to  w  in  the 
proportion  of  B  o  to  o d,  or  of  k  o  to  o  L,  or  of  al  to  a  k ;  that  is,  the 
weights  V  and  w  balance  each  other  when  they  are  inversely  as  their 
distances  from  the  fulcrum  a. 

It  only  remains  to  show  that  no  other  weight  except  Y,  proportioned 
to  w  as  above,  will  counterbalance  w.  If  possible,  let  another  weight 
V',  produce  this  effect  whin  applied  atK;  and  upwards,  by  means  of 
the  pulleys  H  and  o,  apply  pressures  equal  to  w  and  t',  the  old  weights 
V  and  w  remaining  as  before.    Then  there  are  two  oystems  which 
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being  separately  in  equilibrium  ore  so  when  existing  in  connection. 
But  the  under  and  upper  w  balance  each  other ;  remove  them,  and 
there  remain  two  unequal  pressures,  v  and  v',  which  acting  in  opposite 
directions  at  the  same  point  K,  balance  each  other :  a  manifest  absur- 
dity. Consequently,  no  other  weight  except  v  can  balance  w  when 
placed  at  K. 

The  most  simple  way  in  which  the  preceding  result  can  be  stated 
is  as  f  oUowfl :  when  v  placed  at  k  balances  w  placed  at  L,  about  the 


pivot  A,  the  number  of  pounds  in  v  multiplied  by  the  number  of  feet 
in  K  A  gives  the  same  product  as  the  number  of  pounds  in  w  multiplied 
by  the  number  of  feet  in  a  L ;  (any  other  xmits  of  weight  and  length 
will  do  equally  well,  if  only  the  same  be  used  in  both).  The  product 
of  a  pressure  and  the  perpendicular  let  fall  upon  its  direction  from  a 
fixed  pivot  or  fulcrum  is  sometimes  called  the  moment,  sometimes  the 
leverage,  of  the  weight. 

As  the  pressure  on  the  pivot  a  is  the  sum  of  the  weights  v  and  w, 
if  the  lever  were  suspended  at  a,  by  a  string  passing  over  a  pulley,  a 
counterpoise  might  be  applied  in  the  shape  of  a  weight  equal  to  the 
8iim  of  the  weights  v  and  w.  But  when  a  system  is  at  rest,  the  equili- 
brium is  not  disturbed  by  making  any  point  an  immoveable  pivot,  and 
tiking  away  any  weight  which  may  be  there,  leaving  its  place  to  be 
supplied  by  the  re-action  of  the  pivot.  If  then  we  were  to  make  K  a 
Ijivot,  weights  equal  to  w  and  V -J- w,  acting  downwards  and  upwards 
at  L  and  a,  would  counterbalance  one  another,  and  since  vxka=wxla, 
add  w  X  K  A  to  both  sides,  and  we  have  (v  +  w)k  a  =  w  x  kl. 

In  English  treatises  on  mechanics,  it  is  customary  to  call  one  of  the 
pressures  which  balance  on  a  lever,  the  power,  and  the  other  the 
tceif/ht.  Levers  are  thus  distinguished  as  of  the  first,  second,  or 
third  kind,  according  as  the  fulcrum,  the  weight,  or  the  power,  is  in 
the  middle. 

LEVITICUS,  is  the  third  book  of  the  Pentateuch,  and  is  so  called 
from  AcviTiicov,  the  title  given  to  the  book  in  the  Septuagint  translation. 

In  Hebrew  it  is  denominated  Hlp^X  va  yekra,  "and  he  is  called/' 

t:  •- 

its  first  word.    Both  titles  indicate  the  contents,  as  the  book  treats 

principally  of  the  rites,  ceremonies,  sacrifices,  and  services,  of  the 

Hebrew  religion,  of  which  the  charge  was  committed  specially  to  the 

dejccndants  of  Aaron,  who,  as  well  as  the  other  Levites,  whose  duties 

are  more  particularly  detailed  in  the  book  of  Numbers,  were  of  the 

tribe  of  Levi. 

That  the  book  Was  written  by  Moses  is  proved,  not  only  by  the 
Jewish  traditions,  but  by  the  intrinsic  e\ddence  afforded  by  passages 
in  the  book  itself,  and  by  others  in  the  Old  and  New  Testaments, 
in  which  he  is  mentioned  us  the  inspired  author.  In  Matthew 
viii.  4,  Jesus  himself  appeals  to  the  law  that  "  Moses  commanded." 
Some  of  the  German  Rationalistic  writers  have  imsuccessf  uUy  attempted 
to  prove  that  the  laws  originated  long  after  the  time  of  Moses ;  a  con- 
clusion manifestly  incorrect,  as  they  have  a  special  relation  to  the 
Exodic  period,  having  constant  reference  to  life  in  a  camp,  and  that 
camp  under  the  command  of  Moses. 

Leviticus  contains  little  historical  information  :  the  deaths  of  Nadab 
and  Abihu  being  the  only  event,  besides  the  consecration  of  Aaron 
and  his  sons  to  the  offices  of  the  priesthood ;  and  the  time  occupied  is 
by  some  confined  to  the  eight  days  employed  in  this  ceremony,  while 
others  extend  it  to  a  month,  and  fix  the  month  as  the  first  of  the 
second  year  after  the  departure  from  Egypt.  As  there  are  no  chrono- 
logical data  given  in  the  book  the  fact  cannot  be  certainly  fixed.  The 
book  is  closely  connected  with  that  of  Exodus,  which  concludes  with  a 
description  of  the  sanctuary  and  the  external  holiness,  while  this 
commences  by  describing  the  worship  itself.  It  further  developes 
the  legislation  as  propounded  from  Sinai,  the  beginnings  of  which  are 
given  in  Exodus ;  exhibits  the  historical  progress  of  that  legislation ; 
and  contains  the  chief  laws  relating  to  the  offerings,  the  feasts,  the 
priests,  and  the  definition  of  clean  and  unclean  articles  of  food,  not 
exactly  in  a  systematic  form,  but  in  a  certain  order  arising  from  the 
nature  of  the  subject,  of  which  the  plan  may  be  easily  seen. 

The  book  has  doubtless  also  a  prophetical  character.  The  sacrifices 
and  oblations  which  were  to  procure  forgiveness  of  sins,  have  reference 
to  the  atonement  to  be  made  by  Christ ;  as  is  shown  by  the  whole 
Epistle  to  the  Hebrews.  "The  whole  service"  [of  the  priests],  says 
Bishop  Marsh,  "  like  the  veil  of  Moses,  concealed  a  spiritual  radiance 
under  an  outward  covering ;  and  the  internal  import  bearing  a  precise 
and  indisputable  reference  to  future  circumstances  and  events,  is 
Btamped  with  the  indelible  proof  of  Divine  contrivance." 

Leviticus  is  almost  uniformly  treated  of  by  writers  and  com- 
mentators in  connection  with  the  other  books  of  the  Pentateuch ;  but 
Jahn's  EirdeitvLfig  ;  Hengstenberg's  Authentic  des  Pentateuchea  ;  Haver- 
nick's  Mandbuch  der  Iltstorisch-KntUchen  E'uikitunrj  in  das  Alien 
Testament,  1839 ;  Knobel's  HandburJi  zum  Allen  Testament,  vol.  xii., 
die  Bucher  Exodus  und  Leviticus,  1858  ;  Glaire's  Introduction  historigue. 
et  critique  aux  Livres  de  VAncien  et  du  Nouveau  Tettament,  1889,  and 
Home's  Introduction,  may  be  usefully  consulted. 

LEX.    [Law.] 

LEX  MEBCATORIA,  or  LAW-MERCHANT,  in  a  general  senae, 


denotes  that  body  of  the  usages  and  customs  of  merchants  which  has 
been  adopted  into  the  laws  of  most  countries,  and  particularly  of  mari- 
time states,  for  the  protection  and  encouragement  of  trada  In  thi^f 
view  it  has  been  often  termed  a  branch  of  the  Law  of  Nations.  In 
this  general  sense  the  law-merchant  is  at  the  present  day  extremely 
uncertain  and  indefinite,  as  different  ooimtries  have  adopted  different 
portions  of  it,  and  the  mercantile  usages  and  customs  common  to  all 
are  few  in  number.  Some  centuries  ago,  however,  when  the  trana* 
actions  of  commerce  were  less  complicateid,  and  the  rules  by  which 
they  were  governed  were  consequently  simple,  the  provisions  of  th9 
Lex  Mercatoria  appear  to  have  been  better  understood  and  aaoertained. 
Thus  we  find  the  law-merchant  frequently  referred  to  in  general  tenns 
by  our  earlier  English  statutes  and  chapters  as  a  well-known  system, 
and  distinguished  from  the  ordinary  law;  as,  for  instance,  in  the  stat. 
27  Edw.  III.,  1353,  it  is  declared  "that  all  merchants  coming  to  the 
Staple  shall  be  ordered  according  to  the  law-merchant,  and  not  acoord- 
ing  to  the  common  law  of  the  land;"  and  the  Charta  Mercatoria, 
31  Edw.  I.,  1303,  directs  the  king's  bailiffs,  ministers,  &o.,  "  to  do 
speedy  justice  to  merchants  secundum  legem  Mercatoriam," 

Lord  Coke  mentions  the  law-merchant  as  one  of  the  great  divisiona 
of  which  the  law  of  England  is  composed  ('  Co.  Litt.'  11,  b.),  and  the 
custom  of  merchants  is  said  to  be  part  of  the  law  of  Enghmd  of  which 
the  courts  ore  to  take  judicial  notice.  (Vanheath  v.  Turner,  Winch's 
*  Reports,'  p.  24.)  This,  however,  must  be  understood  to  apply  only  to 
general  customs,  as  the  rule  does  not  comprehend  particular  or  local 
usages  which  do  not  form  part  of  any  general  systeuL  The  generality 
of  the  expression  has  caused  much  misunderstanding,  and  merchants 
in  this  country  have  been  often  led  to  conceive  from  it,  that  when 
practices  or  rules  of  trade  have  become  established  amongst  them  ao  as 
to  amount  to  "  customs  "  in  the  conmion  meaning  of  the  term,  they 
form  part  of  the  law  of  the  land.  This  misconception  has  frequently 
led  to  improper  verdicts  of  juries  in  mercantile  truds.  It  is  quite  clear, 
however,  that  the  Lex  Mercatoria,  when  used  with  reference  to  English 
law,  like  the  Lex  et  Consuetude  Parliamenti,  merely  describee  a  general 
head  or  diWsion  of  the  system.  What  customs  or  rules  are  compre- 
hended under  that  division  must  always  be  matter  of  law  for  the 
consideration  of  the  judges ;  and  it  is  said  by  Chief  Justice  Hobart  (in 
Vanheath  v.  Turner),  that  if  they  doubt  about  it,  they  may  "  send  for 
the  merchants  to  know  their  custom,  as  they  may  send  for  the  dviliana 
to  know  their  law."  In  modem  times  the  courts  would  inform  them- 
selves by  directing  an  issue ;  and  indeed  it  is  chiefly  in  trying  disputed 
questions  before  a  jury  that  evidence  of  mercantile  customs  is  given. 
As  to  what  is  understood  by  the  law-merchant  in  England,  and  whence 
it  is  derived,  see  the  Introduction  to  Smith's  'Mercantile  Lawi.' 

LEXICON.      [DlCTIONABY.] 

LEYDEN  JAJl.    [Electbioity,  Common.] 

LIBATION,  an  essential  part  of  sacrifice  among  the  Qreeka  and 
Romans.  It  consisted  in  the  offering  up  of  any  liquid  to  the  gods, 
usually  of  wine,  water,  or  milk.  Libations  were  also  made  at  funerals, 
and  on  various  occasions  of  pubUc  and  private  life  when  an  appeal  waa 
made  to  the  gods — as  at  solemn  prayers,  before  drinking  at  meals  or 
festivals,  &c.  (Pitisci '  Lexicon  Antiq.  Roman.,'  torn,  ii.,  pp.  74,  76 ; 
Gyrald., '  Svntag.  Deorum,*  1.  xvii.) 

LIBAVIUS  FUMING  LIQUORS.    [Tin,  Bichloride  of.] 

LIBEL  is  a  malicious  defamation,  expressed  either  in  writing,  or  by 
signs,  pictures,  &c.,  tending  either  to  blacken  the  memory  of  one  who 
is  dead,  or  the  reputation  of  one  who  is  alive,  and  thereby  exposing 
him  to  public  hatred,  contempt,  or  ridicule.     (Hawk. '  P.  C. ) 

This  species  of  defamation  is  termed  writUn  scandal,  and  from  the 
considerations  that  the  offence  is  committed  upon  greater  deliberation 
than  the  mere  utterance  of  words,  which  are  frequently  employed 
hastily  and  without  thought,  and  that  the  effect  of  a  writing  continues 
longer  and  is  propagated  farther  and  wider  than  veii)al  defamation,  it 
is  generally  treated  as  a  more  serious  mode  of  defamation  than  aland^er. 
[Defamation;  Slander.] 

Whatever  written  words  tend  to  render  a  man  ridiouloua  or  to  lower 
him  in  the  estimation  of  the  world,  amount  to  a  libel;  although  the 
very  same  expressions,  if  spoken,  would  not  have  been  slander  or 
defamation  in  the  legal  sense  of  those  words.  [SLandxr.]  To  com- 
plete the  offence,  publication  is  necessary,  that  is,  the  oommunioation 
of  the  libel  to  some  person.  The  mere  writing  of  defamatory  matter 
without  publication  is  not  an  offence  punishable  by  law ;  but  if  a  libel 
in  a  man's  handwriting  is  f oxmd,  the  proof  is  thrown  upon  him  to  show 
that  he  did  not  also  publish  it. 

There  are  two  modes  in  which  libellers  may  be  punished,  by  indict- 
ment and  by  action. 

The  former  mode  is  for  the  public  offence,  for  every  libel  has  a 
tendency  to  a  breach  of  the  peace  by  provoking  the  person  libelled ; 
the  latter,  by  civil  action  on  the  case,  to  recover  damages  by  the  party 
for  the  injury  caused  to  him  by  the  libel. 

On  the  criminal  prosecution  it  is,  at  common  law,  wholly  immaterial 
whether  the  libel  be  true  or  false,  inasmuch  ae  it  equally  tenda  to  % 
breach  of  the  peace,  and  the  provocation,  not  the  falsehood,  is  the 
thing  to  be  punished ;  and  therefore  the  defendant  on  an  indictment 
for  publishing  a  libel  was  not  allowed  to  allege  the  truth  of  it  by  way 
of  justification.  But  in  a  civil  action  the  libel  must  appear  to  be  false 
as  well  as  scandalous,  for  the  defendant  may  justify  the  trutii  of  the 
facts,  and  show  that  the  plaintiff  has  received  no  injury  at  all. 
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But  although  the  truth  of  a  libel  is  no  justification  in  a  criminal  pro- 
Beoution,  except  when  pleaded  under  the  recent  statute,  6  &  7  Vict.  c.  90, 
hereafter  mentioned,  yet  it  is  so  far  considered  an  extenuation  of  the 
offence,  that  the  Court  of  Queen's  Bench  will  not  grant  a  criminal  infor- 
mation  unless  the  prosecutor  by  affidavit  distinctly  and  clearly  denies  the 
truth  of  the  matters  imputed  to  him,  except  in  those  cases  where  the 
prosecutor  resides  abroad,  or  where  the  imputations  are  so  general  and 
udefinite  that  they  cannot  be  expressly  contradicted,  or  where  the 
libel  is  a  charge  against  the  prosecutor  for  language  held  by  him  in 
parliament.  Aiid  it  has  been  said  that  a  grand  jury  uiould  be  governed 
by  the  like  rule  in  finding  an  indictment  for  the  offence. 

A  fair  report  of  judicisd  proceedings  does  not  amount  to  a  libel,  but 
a  publication  of  ex-parte  proceedings  before  a  magistrate  may  be 
punished  ai  such. 

A  petition,  containing  scandalous  matter,  presented  to  parliament  or 
to  a  committee  of  either  house,  and  legal  proceedings  of  any  kind, 
however  scandalous  the  words  used  may  be,  do  not  amount  to  a  libel. 
But  if  the  petition  were  delivered  to  any  one  not  being  a  member  of 
parliament,  or  the  legal  proceedings  were  commenced  in  a  court  not 
having  jurisdiction  of  the  cause,  they  would  not  be  privileged.  Confi- 
dential communication  reasonably  called  for  by  the  occasion,  as  chaiges 
made  by  a  master  in  giving  the  character  of  his  servant  to  a  party 
inquiring  after  it,  or  a  warning  by  a  person  to  another  with  whom  he 
is  connected  in  business  as  to  the  credit  or  character  of  a  third  party 
about  to  deal  with  him,  are  considered  as  privileged  communications, 
and  are  not  deemed  to  be  libels  unless  malice  be  proved,  or  the  circum- 
stances be  such  that  malice  may  be  inferred  by  the  jury. 

After  some  controversy,  it  was  settled  that  the  jury,  in  a  criminal 
prosecution  for  libel,  must  find  not  onlv  the  fact  of  publishing,  but 
whether  the  matter  in  question  be  a  libel  or  not  (32  Qeo.  III.,  c.  60) ; 
but  in  a  civil  action  the  question  whether  the  publication  is  or  is  not 
a  libel  is  decided  by  the  judge  or  court. 

The  ptmishment  in  a  criminal  prosecution  may  be  fine  and  im- 
prisonment ;  and  upon  a  second  conviction  for  publishing  a  blasphemous 
and  seditious  libel,  the  court  may  sentence  the  offender  to  banishment 
for  any  term  it  may  think  fit.    (I  Geo.  IV.  c.  8.) 

The  law  of  libel  had  been  frequently  complained  of,  and  with  some 
appearance  of  reason,  particularly  that  part  of  it  which  prevented  the 
defendant  from  giving  evidence  of  the  truth  of  the  libel  in  justification 
when  subjected  to  a  criminal  prosecution.  Almost  the  only  reason,  if 
reason  it  can  be  called,  alleged  in  favour  of  the  old  law,  the  one  already 
alluded  to,  that  the  libel,  whether  true  or  false,  equally  tends  to  a 
breach  of  the  peace ;  or,  as  it  has  been  somewhat  whimsically  said,  the 
being  true  makes  the  libel  more  likely  to  produce  a  breach  of  the  peace. 
Lord  Mansfield,  indeed,  from  the  bench  has  said,  *'the  greater  the 
truth,  the  greater  the  libel"  After  much  discussion  had  taken  place 
upon  this  subject,  the  statute  6  &  7  Vict.,  c.  96,  was  passed,  which 
enables  the  defendant^  in  pleading  to  an  indictment  for  a  libel,  to  allege 
the  truth  of  the  matters  <maiged,  and  that  it  was  for  the  public  benefit 
that  they  should  be  published.  The  truth  of  the  libel  may  then  be 
inquired  into  at  the  trial,  but  does  not  amoimt  to  a  defence  unless  the 
publication  was  for  the  public  benefit.  If,  after  such  a  plea,  the 
defendant  is  convicted,  the  court  may,  in  pronouncing  sentence,  con- 
sider whether  the  guilt  of  the  defend^t  is  aggravated  or  mitigated  by 
the  plea. 

By  the  same  statute,  a  defendant  is  now  enabled  in  an  action  for 
slander,  or  for  libel  (giving  notice  in  writing  to  the  plaintiff  at  the  time 
of  pleading,  of  his  intention),  to  give  in  evidence,  in  mitigation  of 
daznages,  that  he  made  or  offered  an  apology  before  action,  or  as  soon 
afterwards  as  he  had  an  opportimity,  in  case  the  action  was  commenced 
before.  And  in  an  action  for  a  libel  in  a  newspaper,  or  other  periodical 
publication,  the  defendant  may  plead  that  it  was  inserted  without 
malice,  and  without  negligence,  and  that  before  action,  or  at  the 
earliest  opportunity  afterwards,  he  inserted  a  f uU  apology  for  it ;  or  if 
tiie  newspaper,  &c.,  be  ordinarily  published  at  inten^Us  exceeding 
one  week,  had  offered  to  publish  the  apology  in  any  newspaper,  &c.,  to 
be  selected  by  the  plaintiff.  Upon  pleading  such  a  plea,  the  defendant 
may  pay  into  court  a  sum  of  money  by  way  of  amends  for  the  injury 
sustained  by  the  publication  of  the  libel    (8  &  9  Vict.  c.  75.) 

The  printer  of  a  libel  is  liable  to  prosecution  as  well  as  the  writer, 
and  so  is  the  person  who  sells  it,  even  though  ignorant  of  its  contents. 
By  the  6  &  7  Wm.  IV.,  o.  76,  s.  19,  a  bill  of  discovery  may  be  sup- 
ported against  the  editor  of  a  newspaper  or  other  person  concerned  in 
the  publication  or  interested  in  the  property  thereof,  to  compel  a  dis- 
doeure  of  the  name  of  the  author  of  the  libel,  or  of  the  name  of  any 
person  connected  with  the  publication  against  whom  the  party  libelled 
may  think  proper  tu  bring  an  action. 

(Bl  Cqm-;  Starkie  and  Holt,  OnL&d;  Selw.,  N.  P,;  Bac.  Abr,, 
tit 'Libel') 
LIBEL,  in  Ecclesiastical  Law.  [Ecclesiastical  Courts.] 
LIBER  REGIS,  another  term  for  the  'Valor  Ecclesiaaticus*  of 
Henry  VIII.  By  28  Henry  VIII.,  the  payment  of  annates,  with  all 
smns  paid  for  paUs,  bulls,  and  the  like,  at  the  consecration  of  every 
new  prelate,  was  restrained.  This  was  followed  by  26  Henry  VIII., 
for  the  payment  not  only  of  "  first-fruits  of  all  dignities,  benefices,  and 
promotions  spiritual,"  but  also  of  an  "annual  pension  of  the  tenth  part 
of  all  the  possessions  of  the  Church,  spiritual  and  temporal,  to  the  king 
and  his  heiiB/'  as  supreme  heads  of  the  Church  of  England*    The 


'  Valor  Ecclesiasticus '  is  the  return  which  the  oommiBsioners  under 
this  Act  made  into  the  exchequer.  This  record,  in  full,  except  certain 
portions  which  have  been  lost,  was  published  by  the  commissioners 
upon  the  records  of  the  realm,  in  6  vols,  fol,  1810-1834.  An  abridg- 
ment  of  it  is  preserved  in  the  Office  of  First-Fruits,  entitied  '  Liber 
Valorum,*  and  was  the  foimdation  of  the  Liber  Regis,  vel  Thesaurus 
Rerum  EcdesiajBticarum,'  by  John  Bacon,  Esq.,  receiver  of  the  first- 
fruits,  with  an  appendix,  &c.,  4to,  Lond.,  1786.  This  latter  work  also 
contains  an  account  of  such  benefices  as  have  been  since  discharged 
from  any  payment  to  the  above  revenues,  on  account  of  the  smallness 
of  their  income.  See  further,  on  Queen  Anne*a  Bounty,  in  article 
Benefice. 

LIBERTI'NUS.  In  the  Roman  polity  persons  were  divided,  with 
respect  to  status  or  condition,  into  freemen  (liberi)  or  slaves  (servi). 
Freemen  were  again  divided  into  persons  who  were  bom  in  a  state  of 
freedom  (ingenui),  and  persons  who  had  been  manumitted  (libertini). 
('  Gains '  1, 10,  &c. ;  and  compare  Horace,  '  Serm.,'  L  6,  v.  6, 21.)  A 
manumitted  slave  was  called  "  libertus,^'  that  is,  "  liberatus,"  "  freed," 
with  reference  to  the  act  of  manumission,  and  to  his  master,  who,  by 
manumitting  him,  became  his  patron  (patronus) :  he  was  called  "  liber- 
tinus  "  with  reference  to  the  class,  to  which,  by  the  act  of  manumission, 
he  belonged.  It  is  sometimes  said  in  modem  works  that  the  "  liber- 
tinus"  was  the  son  of  the  "libertus;"  and  such,  according  to 
Suetonius,  was  the  meaning  of  the  term  "  libertinus  "  in  the  time  of 
the  censor  Appius  Claudius,  and  for  some  time  after  ('  Claud,'  c.  24) ; 
but  the  term  "  libertinus "  in  afterbimes  was  used  in  the  way  here 
stated. 

A  manumitted  slave  might  either  become  a  fuU  Roman  citizen  or  a 
Latinus  [Latintm  Jus],  or  he  might  obtain  no  higher  privileges  than 
belonged  to  the  class  palled  Dediticii  The  grounds  and  conditions  of 
this  triple  distinction  are  fuUy  explained  by  '  Gains '  (i.,  12,  &c.)  The 
three  modes  of  manumission,  by  imy  one  of  which  the  freedman  might 
obtain  the  rights  of  a  Roman  citizen,  were  the  "  vindicta,"  *'  census," 
and  "  testamentum."  The  practice  of  manumitting  slaves  having 
become  very  conunon,  and  being  productive  of  great  inconvenience, 
various  provisions  in  restriction  of  tiie  power  were  imposed  by  the  Lex 
Aelia  Sentia,  passed  in  the  time  of  Augustus.  By  this  law^  if  a  person 
manumitted  a  slave  for  the  purpose  of  defrauding  his  creditors,  or  for 
the  purpose  of  detracting  from  the  rights  of  his  patron,  the  manu- 
mission  was  void.  By  the  Lex  Furia  (Fufia)  Caninia,  also  passed  in 
the  time  of  Augustus,  before  the  Lex  Aelia  Sentia,  a  man  could  only 
manumit  by  his  testament  a  certain  proportion  of  his  slaves.  This 
enactment  was  repealed  by  Justinian's  Leg^ation. 

Though  the  sons  of  'Mibertini"  were  ingenui,  it  appears  from 
numerous  passages  of  the  Roman  writers  that  they  were  not  unfre- 
quently  exposed  to  the  taunts  and  sneers  of  those- who  oould  boast  a 
pure  descent  from^free-bom  ancestors.  Horace  says  of  himself, "  Quem 
rodunt  omnes  libertino  patre  natum."    ('  Serm.,'  L  6,  46.) 

It  appears  from  the  definition  of  Gentilis,  as  given  or  sanctioned  by 
the  Pontifex  Scsevola  (Cic, '  Topic.,'  6),  that  a  "  libertinus  "  could  have 
no  Gens ;  but  the  doctrine  of  the  Gentilitas  (gentilicium  jus),  which 
was  once  of  great  importance  as  to  the  succession  to  the  properly  of  an 
intestate,  had  fallen  into  desuetude  in  the  time  of  Gains  (iii.,  17). 
Two  inscriptions  (Nos.  3024,  3029)  m  Orelli,  probably  of  a  late  date, 
commemorate  the  fact  of  a  freedman  marrying  his  former  mistress 
(patrona). 

The  relation  between  a  freedman  and  his  patronus  is  more  properly 
discussed  under  the  head  of  Patronus. 
LIBERTUS.    [Libertinus.] 

LIBERTY.  This  word  is  the  Latin  Uhertoi,  The  corroi^ndiDg 
Teutonic  word  i&freUieit,  or,  as  it  appears  in  English,  yreo^nt. 

Liberty  and  freedom  are  familiar  words  with  indefinite  meanings. 
"  Liber,"  the  adjective  which  corresponds  to  the  noun  **  libertas,"  is 
properly  opposed  to  "  servus,"  or  slave  ,*  and  libertas  is  the  status  of  a 
freemei,  as  opposed  to  servi tus,  or  the  status  of  a  slave.  This  division 
of  freemen  (liberi)  and  slaves  (servi)  was  the  fundamental  division  of 
persons  in  the  Roman  law  (Gains,  i.  9).  This  word  liberty,  then,  in 
its  origin,  indicates  merely  the  personal  status  of  a  man  as  contrasted 
with  the  condition  of  servitude.    In  Greek  the  like  opposition  is  ex- 

Eressed  by  two  other  words  ifwitoTjis,  ZovKos),  But  the  word  libertas 
ad  also  a  political  meaning  among  the  Romans.  When  the  Romans 
had  ejected  their  last  king,  they  considered  that  they  had  obtained 
their  liberty.  (Livy,  ii.  1.)  The  political  meaning  of  libertas  (liberty) 
was  derived  from  the  contrast  of  liberty  and  servitude  in  the  person  of 
individuals;  and  if  the  mass  of  a  nation  were  subjected  to  the 
arbitrary  rule  of  one  man,  that  was  considered  a  kind  of  servitude,  and 
the  deliverance  from  it  was  called  libertas,  a  term  which  in  this  sense 
is  clearly  derived  from  the  notion  of  liberty  as  obtained  by  him  who 
was  once  a  slave. 

In  the  Greek  writers  the  words  {J$i<nr6TJis  and  ZovXot)^  which  respec- 
tively signify  master  and  slave,  were  also  applied  in  a  political  sense  to 
signify  monarch  and  subject.  The  Persian  king  was  master  (8c<nr(^s) 
and  his  subjects  were  slaves  (ZovKot), 

The  political  sense  then  of  liberty  and  freedom,  if  traced  to  its 
source,  is  founded  on  the  notions  of  personal  liberty  as  contrasted  with 
persoiud  servitude.  He  who  became  free  from  being  a  slave  in  a 
republic  became  a  member  of  the  state,  in  which  he  formerly  had  no 
political  ezistenoe.    It  is  implied  by  the  circumstance  of  his  becoming 
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Ireo  that  he  became  a  citizen^  though  positive  law,  aa  among  the 
Romans,  might  limit  the  degree  in  which  he  thereby  obtained  citizen- 
ship. [CiTizsN.]  Slavery  may  and  did  exist  in  many  states  of 
antiquity  which  were  imder  monarchical  or  tyrannical  rule ;  but  he 
who  was  the  slave  of  an  individual  in  any  such  state,  and  obtained  his 
freedom,  did  not  thereby  become  a  citizen,  but  was  merely  released 
from  the  duty  that  he  owed  to  his  master :  he  still  owed  together 
with  others  the  duty  of  perfect  obedience  to  an  individual  monarch  or 
tyrant. 

The  words  liberty  and  freedom,  as  political  terms,  have  always  been 
used  to  express  a  condition  of  a  people  in  which  they  are  to  some 
d^ree  at  least  secured  against  the  arbitrary  rule  of  an  individual  or  of 
a  small  number  of  persons;  and  the  word  slavery,  in  its  political 
sense,  is  applied  to  nations  in  which  the  mass  of  the  people  have  not 
reasonable  security  for  their  lives  and  property  against  the  capricious 
rule  of  one  man  or  of  a  number  of  persons  who  form  a  small  minority 
of  the  whole. 

That  which  is  really  meant  by  political  freedom  and  liberty  is 
nothing  more  than  a  form  of  government  which  shall  in  some  degree 
at  least  secure  to  the  people  the  enjoyment  of  life  and  of  their  property 
against  the  tyranny  of  one  man  or  of  a  few.  Freedom  and  liberty  then 
are  terms  which  can  only  be  applied  to  constitutional  governments 
[Constitdtion],  and  to  republics,  in  the  proper  sense  of  that  term. 
There  is  no  p'olitical  liberty  or  freedom  under  any  other  form  of 
government,  wough  under  a  monarchy,  when  the  administration  is 
good,  there  may  be  in  many  respects  more  personal  freedom  than  there 
is  in  a  pure  democracy.  But  the  essential  quality  by  which  political 
liberty  or  freedom  is  distinguished  is  simply  this:  the  sovereign 
power  is  not  in  the  hands  of  one  or  of  a  small  minority,  but  it  is 
either  distributed  among  the  whole  community  or  a  considerable  part 
of  it. 

Political  liberty  does  not  exist  in  some  civilised  nations  in  Europe : 
in  France,  for  instance.  PoUtical  liberty  does  not  exist  in  Russia.  In 
some  coimtries  where  it  does  not  exist,  it  is  the  general  opinion  that 
its  existence  would  be  a  benefit  to  the  whole  nation.  In  other  countries 
the  mass  of  the  people  are  still  in  such  a  condition  that  political  Uberty 
could  not  exist,  for  political  liberty,  as  already  stated,  means  that  the 
sovereign  power  must  be  in  the  hands  of  a  large  niimber,  and  they 
must  possess  intelligence  enough  to  enable  them  to  exercise  and  keep 
the  power ;  but  there  are  nations  where  the  mass  of  the  people  are  too 
ignorant  to  exercise  or  keep  any  political  power. 

A  nation  which  strives  for  its  Uberty  strives  for  a  popular  form  of 

f)vemment,  whether  it  be  a  constitutional  kingly  form  or  a  democracy, 
ut  liberty  is  a  specious  word,  often  ill  understood ;  and  many  who 
have  cried  out  for  liberty  have  either  not  considered  exactly  what  it  is 
they  want,  or  they  have  supposed  that  Uberty  would  free  them  from 
many  evils  which  they  consider  to  be  peculiar  to  a  state  of  poUtical 
slavery.  It  is  now  generaUy  admitted,  that  in  those  states  where  a 
large  part  of  the  population  have  equal  poUtical  knowledge  with  the 
few  who  direct  acbniniatration,  the  general  interests  are  best  served 
by  thia  large  number  participating  in  the  government.  PoUtical 
Uberty,  then,  to  some  extent  or  degree,  is,  in  many  countries,  neces- 
sary for  securing  the  advantages  of  good  administration.  But  there 
are  many  evUs  incident  to  states,  which  are  not  due  to  the  want  of 
poUtiod  liberty;  and  it  is  therefore  a  matter  of  importance  for  those 
who  would  xna^e  changes  in  government  to  consider  whether  the 
evils  of  which  they  complain  are  owing  to  a  wont  of  poUtical  Uberty 
or  to  other  causes. 

The  notion  of  political  Uberty  has  been  based  upon  the  analogy 
already  pointed  out  between  PoUtical  Liberty  and  Personal  Liberty ; 
which  is  a  false  analogy,  though  an  historical  one.  Man,  it  has  been 
assumed,  is  naturaUy  &ee.  No  man  is  naturally  or  by  nature  another 
man's  slave.  As  no  man,  it  is  said,  is  naturaUy  a  slave,  so  all  mankind 
have  naturaUy  a  right  to  poUtical  Uberty,  and  just  government,  it  is 
said,  arises  from  the  consent  of  the  governed. 

On  these  assumptions  rests  the  American  Declaration  of  Indepen- 
dence :  "  We  hold  these  truths  to  be  self-evident :  that  aU  men  are 
created  equal ;  that  they  are  endowed  by  their  Creator  with  certain 
inalienable  rights ;  that  among  these  are  life,  Uberty,  and  the  pursuit  of 
happiness;  that  to  secure  these  rights  governments  are  instituted 
among  men,  deriving  their  joint  powers  from  the  consent  of  the 
governed,'*  &c. 

In  this  passage  Liberty  seems  to  mean  the  personal  status,  which  is 
opposed  to  slavery ;  and  it  .is  on  the  assumption  of  the  equaUty  by 
bii*th  and  the  endowment  of  aU  men  with  certain  inalienable  rights, 
that  this  instrument  would  found  the  American  title  to  PoUtical 
Liberty.  It  involves  the  doctrine  of  the  social  contract,  and  assumes, 
as  an  historical  fact,  an  origin  of  governments  by  consent  of  the 
governed.  It  was  also  promulgated  in  a  country  in  which  a  very  large 
number  of  persona  were  then  slaves,  and  in  which  a  large  number  stUl 
are  slaves. 

If  theories  of  government  are  to  be  tested  by  historical  facts,  it 
would  be  consistent  with  such  facts  to  say,  that  men  are  not  created 
equal ;  that  they  have  not  been  endowed  with  Uberty,  for  a  large  part 
of  them  have  always  been  slaves;  and  that  governments  have  been 
constituted  without  the  consent  of  the  governed.  These  are  real 
facts :  those  assumptions  are  untruths. 

PoUtical  Uberty  rests  on  no  such  sorry  basis  aa  the  Declaration  of 


Independence  places  it  on.  That  nation  which  can  obtain  it  and 
noaintain  it  is  in  a  better  condition  than  if  it  were  poUticaUy  a  slave 
even  to  the  wisest  of  masters ;  and  when  it  is  able  to  obtain  and 
maintain  that  Uberty,  it  is  right,  or  in  other  words  it  is  for  the 
general  interest,  that  a  nation  should,  by  force  if  necessary,  alter  that 
form  of  government  which  is  poUtical  sUvery. 

That  liberty  promises  to  be  most  stable  which  is  the  growth  of  long 
time  and  the  result  of  a  perpetual  struggle  between  a  master  and  his 
slaves,  in  which  the  master  has  not  ceasiad  to  be  master  aU  at  onoe, 
but  has  alwavs  lost  something  in  the  contest. 

That  which  is  of  sudden  grovrth  or  is  the  ofi&pring  of  Revolution, 
is  often  premature,  and  always  insecure ;  for  Uberty  so  acquired  may 
dnly  be  a  step  from  a  state  of  political  slavery  to  a  more  wretched 
state ;  it  may  be  a  step  from  a  state  of  slavery,  mild  and  tolerable,  to 
an  anarchy,  which  of  all  things  is  most  intolerable. 

The  words  Liberty  and  EquaUty  often  go  together,  and  each  of 
them  in  so  doubtful  a  sense  that  one  hardly  knows  what  to  make  of 
them.  Libertv  is  often  used,  apparently  without  people  considering 
what  they  really  mean,  in  the  sense  of  freedom  from  restraint.  But 
this  kind  of  Liberty  is  inconsistent  with  PoUtical  Liberty  properly 
understbod ;  and  aU  men's  Uberty  of  action  is  and  must  be  restrained 
by  positive  laws  in  every  weU-ordered  community.  Every  law  that 
forbids  any  act  directly  or  by  impUcation  abridges  Liberty,  and  such 
abridgement  is  always  a  universal  benefit  when  the  law  which  so 
abridges  Uberty  only  abridges  it  in  cases  where  it  is  useful  to  all  that 
it  should  be  abridged,  and  where  the  law  is  so  framed  ss  to  accomplish 
that  object.  EquaUty,  in  its  unUmited  sense,  can  no  more  exist  in  any 
state  than  perfect  individual  Uberty ;  for  if  each  man  is  left  to 
exercise  his  industry  in  the  best  way  that  he  can,  without  interfering 
directly  with  the  industry  of  others,  some  wiU  be  richer,  and  happier, 
and  wiser  than  others.  The  only  EquaUty  that  can  be  approached  to 
in  a  weU-ordered  state  is  that  EquaUty  which  is  the  result  of  a  good 
poUty,  which  poUty,  so  far  as  it  is  consistent  with  the  universal  good, 
secures  aUke  to  every  individual  in  the  State  the  free  enjoyment  of  his 
industry,  wealth,  and  talents,  imposes  restraint  on  aU  alike,  and  makes 
all  alike  bear  the  burden  of  taxation  and  of  the  services  due  to  the 
State.  Further,  it  gives  to  as  large  a  number  as  it  can,  consistently 
with  the  universal  interest,  an  equal  share  in  the  sovereign  power ; 
but  no  poUty  that  has  ever  yet  been  framed  has  ever  given  an  equal 
share  in  the  sovereign  power  to  all  the  members  of  a  community : 
such  an  EquaUty  is  impossible. 

The  Declaration  of  Rights  published  by  the  French  National 
Assembly  in  1791  contains  the  words  "free,"  "equal,"  "rights," 
"  Uberty,"  and  many  others,  aU  used  in  a  manner  as  remote  from 
precision  as  the  most  confused  imderstanding  could  suggest.  This 
strange  sample  of  nonsense  has  been  examined  and  dissected  by 
Bentham  in  his '  Anarchical  Fallacies.' 

The  word  Liberties  is  often  used  to  express  those  particular  con- 
stitutional principles  or  fundamental  laws  by  which  the  poUtical  Uberty 
of  a  nation  is  secured.  If  the  British  parliament  should  attempt  to 
abolish  the  Trial  by  Jury  in  aU  cases,  or  the  Habeas  Corpus,  such  an 
attempt  would  be  (»Ued  an  attack  on  the  Uberties  of  Englishmen. 

Liberty  is  also  used  in  reference  to  the  religious  institutions  of  a 
state.  liberty  of  conscience  properly  impUes  that  neither  is  coercion 
exercised  upon,  nor  inducements  offered  to,  nor  disabiUties  imposed 
upon,  the  form  of  faith  of  any  of  the  members  of  the  state ;  but 
generaUy  in  effect  it  is  much  more  restricted,  and  the  unimpeded 
exercise  of  the  peculiar  form  of  worship  is  aU  that  is  understood. 

LIBERTY.  The  general  nature  of  a  Uberty,  as  a  portion  of  the 
royal  prerogative  in  the  hands  of  a  subject,  has  been  already  described. 
[Franchise.]  Liberties  were  at  first  chiefly  granted  to  monastic  and 
other  religious  establishments,  in  ease  of  the  consciences  of  the  royal 
grantors,  or  in  testimony  of  their  devotion  to  the  Church ;  and  most  of 
Uiose  now  in  existence  are  derived  from  an  ecclesiastical  source. 
They  were  afterwards  granted  as  means  of  strengthening  municipal 
corporations. 

Though  aU  Uberties  emanate  from  the  prerogative,  a  distinction  is 
usuaUy  made  between  such  Uberties  as  have  been  actusJly  exercised  by 
the  crown  before  the  grant  to  the  subject,  and  such  as  (being  merely 
latent  in  the  crown)  are  said  to  be  created  dt  nova  upon  their  being 
granted.  The  former,  when  by  escheat,  forfeiture,  or  otherwise,  they 
come  again  to  the  crown,  are  extinguished  by  meiging  in  the  general 
prerogative,  and  cannot  afterwards  be  regranted  as  existing  franchises : 
the  latter  stiU  have  continuance  for  the  benefit  of  the  crown  or  of  any 
subsequent  grantee.  To  the  former  class  belong  such  privUeges  as  the 
right  to  have  the  goods  of  felons,  &c.,  waifs,  estrays,  and  wreck,  arising 
within  the  lands  of  the  grantee ;  to  the  latter,  the  return  of  writs,  the 
right  of  holding  fairs  and  markets  and  taking  the  tolls,  the  right  of 
holding  a  hundred-court  or  a  court-leet,  the  privUeges  of  having  a  free- 
warren  [Warrbst  ;  Park],  and  the  like ;  and  in  such  cases  the 
franchises,  even  whilst  in  the  king's  hands,  are  exempt  from  the  juris- 
diction of  the  ordinary  officera  of  the  crown,  and  are  administered  by 
bailiffs  or  other  speciid  officers,  as  when  in  the  hands  of  a  subject. 

The  fines  paid  to  the  crown  for  grants  or  confirmations  of  Ubertiea 
are  shown  by  Madox  to  have  formed  no  inconsidenble  part  of  the 
royal  revenue.  In  his  '  History  of  the  Exchequer,'  he  quotes  the  par- 
ticulars of  about  200  Uberties,  granted  principaUy  by  King  John.  The 
foUowing  may  serve  as  a  specimen  of  the  terms  upon  which  the  parties 
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fined  or  made  agreement  with  the  crown.  The  men  of  Cornwall  fine 
in  2000  marka  and  200  marka  for  20  palfreys  estimated  at  10  marks 
each,  for  a  charter  for  disafforesting  the  county  and  choosing  their  own 
eheriflb.  The  men  of  Brough  fine  in  20  marks  and  6  marks  for  a 
palfrey,  for  a  market  on  Sunday,  and  a  fair  for  two  days.  The  men  of 
Laimceston  fine  in  6  marks  for  changing  their  market  from  Sunday  to 
Thursday.  Henry  de  la  Pommeraie  fines  in  6  marks  "  that  the  men  of 
Iddford  may  not  have  a  better  liberty  than  the  men  of  Exeter."  Alanus 
de  Munbi  fines  in  100  marks  and  S  good  palfreys  for  a  charter  of 
exemption  from  suit  at  county  courts  and  hundred-courts  for  his  life. 
Thomas  of  York,  son  of  Olivet,  fines  in  one  huntsman  {unum  fugatorem) 
that  he  may  be  alderman  in  the  merchant's  guild  at  York.  A^es,  the 
widow  of  Walter  Clifibrd,  fines  in  one  good  palfrey  to  have  her  manor 
of  Witham  in  Kent,  and  that  the  men  of  the  said  manor,  being  her 
men,  be  acquitted  of  shires,  and  hundreds,  and  suits  to  the  county 
oourts  and  aids  of  sheriffii  and  bailifis,  and  for  the  king's  letters-patent 
thereof.  The  burgesses  of  Shrewsbury  fine  in  20  marks  and  one  palfrey 
that  no  one  shall  buy  within  the  borough  new  skins  or  undressed  cloth, 
unless  he  he  in  lot  (in  lotto),  and  assessed  and  taxed  with  the  burgesses. 
[Scot  and  Lot.] 

Many  of  these  franchises  having  been  found  to  interfere  with  the 
regular  and  speedy  administration  of  justice,  the  extension  of  them  by 
fresh  grants  was  frequently  the  subject  of  very  loud  complaints  on  the 
pai't  of  the  Commons  in  parliament,  who  represented  them  as  preju- 
dicial to  the  crown,  an  impediment  to  justice,  and  a  damage  to  the 
people.  It  appean  by  the  Parliament  KoU,  that  Kdward  I.,  towards 
the  close  of  his  reign  (in  1806),  declared  that  after  the  gi-ant  which  he 
had  modo  to  the  Earl  of  Lincoln  for  liis  life,  of  the  return  of  writs 
within  two  hundreds,  he  would  not  grant  a  simikr  francblBO  as  long  <u 
he  lived  to  any  except  his  own  children,  and  directed  that  the  declara- 
tion should  be  written  in  the  Chancery,  the  Qardrobe,  and  the 
Exchequer.  And  in  1847,  Edward  III.,  in  answer  to  a  strong  remon- 
strance, promised  that  such  grants  should  not  in  future  be  made  without 
good  advice. 

The  form  in  which  the  crown  granted  views  of  frank-pledge  [Lget] 
and  other  franchises  may  be  seen  in  the  charters  granted  by  King 
Henry  Y I.  to  Eton  College,  and  King's  College,  Cambridge.  (5 '  Rot 
Pari.,'  61,  97.) 

A  person  exercising  a  franchise  to  which  he  has  not  a  legal  title  may 
be  dJied  upon  to  show  cause  by  what  authority  he  does  so,  by  a  writ 
of  qtUHoarranto,  or  an  information  in  the  nature  of  a  quo-ioarranto. 
[InforhaTion  ;  Quo- Warranto.]  And  parties  disturbed  m  the  lawful 
exercise  of  a  francise  may  recover  damages  against  the  disturber  in  an 
action. 

LIBRA  (the  Balance).  In  the  older  Greek  writers  the  Scorpion 
occupies  two  constellations  of  the  Zodiac,  or  rather  the  body  of  the 
animal  occupies  one,  and  the  claws,  cli^ce  (x'/Xcu'),  another.  We  say 
this,  beoause  though  the  cheho  were  certainly  a  part  of  the  Scorpion, 
yet  they  are  often  mentioned .  (as  by  Aratus,  for  instance)  by  them- 
selves, as  if  they  formed  a  distinct  constellation.  The  word  chela  had 
several  significations ;  so  that  it  may  have  been  by  simple  mistransla- 
tion that  the  Romans  (according  to  Hyginus,  Virgil,  &;c.)  gave  the 
name  of  Libra  to  the  part  of  the  heavens  in  question,  and  drew  back 
the  claws  of  the  Scorpion  to  make  room  for  the  scales. 

Libra  is  surrounded  by  Scorpius,  Ophiuchus,  Virgo,  Centaurus,  and 
Lupus.  Its  star  0  is  tiie  vertex  of  an  isosceles  triangle,  of  which 
Arcturua  and  Spica  (a  Virginis)  are  at  the  extremities  of  the  base.  Its 
principal  stars  are  as  follows : — 
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LIBRARIES.  The  word  library  is  used  to  denote  a  collection  of 
books,  whether  large  or  small,  and  also  the  repository  in  which  that 
collection  is  placed,  whether  a  few  shelves  or  a  room,  a  house  or  a 
paLice.  The  English  term  is  derived  from  the  Latin  language,  but  in 
Latin  itself  a  library  is  usually  expressed  by  the  word  "  bibliotheca," 
taken  from  the  Greek.  The  Greek  phrase  thus  adopted  by  the  Romans 
has  passed  from  them  not  only  into  every  langxiage  of  the  Romanic 
family,  but  into  almost  every  other  cultivated  language  but  our  own, 
for  strangely  enough,  though  repeated  attempts  btve  been  made  to 
naturalise  it,  it  has  never  taken  root  in  the  English  vocabulary,  which 
is  not  usually  so  fastidious. 

Of  late  years  the  study  of  libraries — ^their  formation,  arrangement, 
management,  and  history — ^has  been  raised  to  the  dignity  of  a  science. 
Schrettinger  in  German,  Molbech  in  Banish,  Constantin  Hesse  in 
French,  have  written  respectively  on  "  Bibliothekwissenschaft,"  "  Biblio* 


thekvidenskab,"  and  "  Biblioth^oonomie,"  •  brftnoh  of  knowledge 
which  no  English  term  has  yet  been  invented.  In  spite  of  the  pro- 
scrijltion  of  "  bibliotheque,"  some  phrase  like  "  biUiothecology "  will 
probably  ere  long  find  its  way  into  our  dictionaries,  to  keep  company 
with  *' eoclesiology,"  and  other  modem  innovationSi  A  mode  of 
representing  the  German  phrase  in  English  is  likely  to  be  required, 
as  the  science  itself  has  found  so  much  favour  in  German  eyes  that 
a  periodical  was  commenced  in  1840,  which  still  continues  to  be  pub- 
lished expressly  for  the  purpose  of  reviewing  books  that  touch  upon  it. 
Dr.  Petzholdt's  'Aneeiger  fur  Literatur  der  Bibliothekwissenschaft.' 
In  addition  to  the  circumstances  which  hare  bIw^js  operated  to  render 
great  libraries  objects  of  interest  to  enlightened  men,  the  position 
of  libraries  in  general  has  been  remarkably  altered  in  the  course  of 
the  present  century,  and  more  especially  in  the  course  of  the  last  forty 
years.  The  operation  of  the  causes  which  produce  these  results  is 
rapidly  progressive,  and  the  subject  appears  likely  to  increase  in  interest 
with  every  succeeding  year. 

The  existence  of  a  library  of  some  kind  must  date  back  nearly  as  far 
as  the  existence  of  writing.  The  book  which  is  emphatically  called 
"the  book" — the  Bible — ^is  itself  a  collection  of  books  of  different 
kinds :  poetry,  prophecy,  and  history  of  different  ages,  from  the  time 
of  Moses  to  the  time  of  Malochi.  In  Greek  its  name  is  not  the  *  Bible,' 
but  the  '  Bibles ' ;  and  in  the  middle  ages  it  was  often  called '  the 
Library,' '  the  Bibliotheca.'  It  probably  constituted  among  the  early 
Hebrews  the  whole  library  of  the  Synagogue.  Its  first  translation, 
the  Septuagint,  was  expressly  written  to  emich  a  larger  library — ^the 
great  collection  of  books  which,  founded  by  Greeks  on  the  soil  of 
Egypt,  was  destined  to  become  the  greatest  and  most  famous  collection 
of  all  antiquity.  The  book  which  was  first  introduced  to  the  Alexan- 
drian library  of  the  successors  of  Alexander  the  Great,  as  ^n  exotic 
curiosity,  became  in  the  course  of  centuries  the  book  of  the  religion 
of  Egypt — ^till,  as  we  shall  see,  that  noble  library  finally  perished  after 
its  varied  fortunes  of  nine  hundred  years,  by  command  of  the  Moham- 
medon  caliph,  who  condemned  all  books  as  useless  or  injurious  but  the 
Koran.  That  library  must  then  have  embraced  thousands  of  volumes 
which  were  a  comment  on  that  early  translation  for  which  the  world 
was  indebted  to  its  founders.  At  this  moment  the  royal  library  of  Stutt- 
gard  contains  8700  editions  of  the  Bible,  and  that  of  the  British  and 
Foreign  Bible  Society  in  London,  is  almost  entirely  a  collection,  and 
a  very  imperfect  one,  of  the  translations  and  comments  on  that  single 
volume. 

As  one  book  thus  becomes  connected  with,  and  even  essential  to,  the 
imderstanding  of  another,  so  whole  libraries  of  books  stand  in  the  same 
relation.  The  library  just  mentioned,  that  of  the  British  and  Foreign 
Bible  Society,  contains,  as  we  leom  from  Mr.  George  Bullen's  valuable 
catalogue,  translations  of  the  Scriptures  into  upwards  of  150  lan- 
guages, many  of  them  languages  in  which  no  other  book  exists.  The 
library  is  thus  of  essential  importance,  not  only  to  the  biblical  but  to  the 
philological  student.  At  the  sime  time  the  investigator  into  languages 
is  tmable  to  make  full  use  of  the  treasures  it  contains  unless  he  has 
also  access  to  a  large  collection  of  grammairs  and  dictionaries,  a  library 
of  entirely  a  different  description.  It  is  evident  that  if  a  biblical  and 
a  philological  library  existed  in  different  parts  of  the  some  city,  imcon- 
nected  with  each  other,  a  great  service  would  be  rendered  to  the 
frequenters  of  both  by  bringing  them  under  the  same  roof,  and  render- 
ing them  accessible  at  the  same  times.  The  collections  might  remain 
precisely  the  same,  the  expenses  of  management  might  by  the  blending 
of  the  two  into  one  be  easily  reduced,  but  the  advantages  would  be 
great,  and  they  would  be  mutual  The  biblical  student  and  the 
missionary  might  make  use  of  the  dictionaries  to  study  the  Hebrew 
and  Arabic  and  Tahitian  Bibles,  the  philological  student  might  make 
use  of  the  Bibles  to  study  the  Hebrew  and  Aiabio  and  Tahitian 
languages. 

The  benefit  to  be  drawn  from  the  amalgamation  of  libraries,  so  for 
ivom  decreasing,  seems  to  increase,  the  farther  that  amalgamation  is 
carried.  It  is  both  theoretically  and  practically  impossible  to  dmw 
any  strict  limitation  to  the  bounds  of  any  extensive  study.  To  pursue 
the  instance  of  the  Biblical  student,  how  many  sciences  fall  within  his 
range.  The  ecclesiastical  law  is  founded  on  the  Scriptures,  and  in 
every  church  and  cotmtry  there  are  different  forms  of  eccle^iiaBtical  law. 
The  history  of  the  Church  is  inextricably  connected  with  the  history 
of  every  Christian  state.  The  geo^^aphy  of  the  Holy  Land  has  been 
for  Ages  a  theme  of  research,  and  the  natural  history  of  the  Scriptures 
another.  Church  architecture  is  one  of  the  most  prominent  forms  of 
the  art,  painting  has  had  its  highest  triumphs  in  scriptural  subjects.  On 
all  these  sciences,  arts,  and  studies,  whole  libraries  have  been  written, 
and  there  is  hardly  a  book  of  those  libraries  which  the  student  of  any 
of  those  subjects  may  not  have  occasion  to  consult.  If  a  missionary, 
the  field  of  his  inquiry  becomes  still  more  widely  extended.  A 
miasionary  to  Mohammedan  countries  ought  to  be  acquainted  with  the 
Koran,  to  India  with  tho  Vedos,  to  China  with  the  books  of  the  Budd- 
hists and  the  works  of  Confucius  and  Laou-Tsze.  Tlie  historian  of 
Christian  missions,  the  historian  of  religion  in  general,  ahould  havo 
some  knowledge  of  all  the  creeds  of  the  heathen. 

It  would  seem  to  follow  from  these  oonsiderations  that  the  union  of 
whole  libraries  is  as  essential  for  the  purposes  of  study  as  the 
bringing  together  of  single  books,  and  that  it  should  be  an  object  with 
all  who  wiSi  to  cultivate  the  progress  of  knowledge,  to  favour  tho 
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f oricdl^  Hing^  eyeiypul'^'e  library  of  the  lai^gest  possible  extent,  to 
contam  A^^Jiat  m.ema^'<^  of  value. 

This  ^iev^:^  exMr  upported  by  the  authority  of  one  who,  when  his 
paadioas  WQi«>ft,n.}/i,oncemed,  was  perhaps  the  most  clear-sighted  man 
of  genius  wbn  "  ever  dealt  with  practical  subjects.  In  the  report 
preatniMl  m  1^60  to  the  Emperor  of  the  French  on  the  state  of  the 
imperial  lihrary  at  Paris,  reference  ia  made  to  the  opinion  expressed  by 
his  uncle,  the  first  Napoleon,  in  a  note  dictated  on  the  lOth  of 
Fefaruary,  1805 — "many  ancient  and  modem  works  are  wanting  in 
the  great  library,"  said  Napoleon,  "which  are  found  in  the  other 
liltrories  of  Paris,  and  of  the  departments.  A  list  should  be  made  of 
these  books,  and  they  should  be  taken  from  the  minor  establishments, 
to  which  should  be  given  in  exchange  works  which  they  do  not  possess 
of  which  the  great  library  has  duplicates.  The  result  of  this 
operation  would  be,  that  when  a  book  was  not  found  in  the  imperial 
library  it  would  be  known  for  certain  that  it  did  not  exist  in  France." 

The  notion  of  a  central  and  universal  library  of  this  kind  has  the 
advantage  of  being,  not  only  philosoxihicol,  but  popular.  It  has  been 
a  prevalent  belief  in  several  countries  that  this  ideal  library  actually 
existed.  The  Vatican  at  Rome  was  long  supposed  to  be  such  a 
collection,  and  to  contain  an  enormous  quantity  of  volumes.  The 
Hw.  Mr.  Eustace,  an  English  Catholic  priest,  who  published  a 
*  Classical  Tour  in  Italy,'  in  1813,  said,  in  speaking  of  the  printed 
book9  of  the  Vatican  library,  "  Their  number  has  never  been  accu- 
rately stated ;  some  confine  it  to  200,000,  others  raise  it  to  400,000, 
and  many  swell  it  to  a  million — the  mean  is  probably  the  most 
nccurate."  The  most  recent  historian  of  the  collection,  Zanelli,  in  1B57, 
t  (X'aks  of  it  as  **  holding  the  first  place  among  the  libraries  of  the 
world,  both  by  its  antiquity  and  the  value  and  number  of  its  volumes 
and  manuscripts."  At  Oxford,  in  the  early  part  of  the  present  century, 
it  was  almost  an  article  of  faith  with  the  undergraduates  that  the 
Bodleian  library  was  only  second  to  the  Vatican,  and  further,  that  it 
contained  every  printed  book.  The  number  of  volumes  in  it  was 
usually  stated  to  visitors  at  half  a  million :  a  German  statistician, 
Schnabel,  on  the  faith  of  the  assertion  in  the  '  Oxford  Guide '  of  its 
near  approach  to  the  Vatican,  raised  the  number  in  print  to  700,000. 
The  same  notion  of  its  containing  every  printed  book  was  current  in 
London  at  the  same  time  respecting  the  British  Museum.  In  all  three 
cases  the  belief  was  a  most  egregious  error. 

Two  German  writers  of  reputation,  Denis,  in  1775,  in  his  '  Introduc- 
tion to  Bibliography,'  and  Blume,  in  1824,  in  his '  Iter  Italicum '  reduce 
the  number  of  printed  volumes  in  the  Vatican  to  30,000.  Valery  the 
Frenchman,  in  1826,  speaks  of  it  as  80,000.  The  marquis  Melchiori 
in  his  '  Guida  Metodica,'  printed  at  Rome  in  1886,  gives  the  number  at 
100,000 ;  and  as  Zanelli  twenty-one  years  after  does  not  ventmre  to 
correct  him  and  gives  no  number  at  all,  it  may  be  assumed  that 
Melchiori  was  near  the  mark.  An  official  return  of  the  Bodleian 
librarians  to  the  House  of  Commons  in  1849  stated  the  number  of 
their  volumes  then,  after  all  the  increase  of  half  a  century,  at  220,000 
only ;  and  the  British  Museum  in  1820,  contained  less  than  116,000, 
while  though  it  has  now  in  1860,  attained  to  more  than  five  times 
that  number,  and  more  than  doubles  the  Bodleian,  it  is  stiU  far 
indeed  from  a  state  of  even  tolerable  completeness. 

It  is  remarkable  at  how  recent  a  date  the  period  of  really  exten* 
sive  Ubraries  commenced.  Adriano  Balbi,  the  Italian  statistician, 
who  in  his  ingenious  essay  on  the  library  of  Vienna,  published  in 
1835,  furnished  a  large  body  of  information  on  the  subject  critically 
sifted,  gives  an  estimate  of  the  number  of  books  in  several  of  the  great 
libMriee  ot  Europe  in  1789,  at  the  commencement  of  the  French 
Revolution.  The  Imperial  Library  at  Vienna  was  then  in  his  judg- 
ment the  largest  collection  in  Europe,  and  contained  196,000  volumes. 
Three  other  Ubraries  in  Germany  stand  nearest  to  it  in  his  estimate. 
To  the  royal  library  at  Dresden  he  assigns  190,000 ;  to  the  royal 
Ubrary  at  Berlin  160,000 ;  to  the  university  library  at  Gottingen  edso 
160.000  volumes.  To  the  Zaluski  library  at  Warsaw  he  gives  150,000 ; 
to  the  royal  library  at  Paris  149,000,  only.  The  only  English  library  he 
mentions  is  the  Bodleian,  to  which  he  assigns  135,000  volumes  in  1789. 

At  the  time  to  which  Balbi  refers, — ^the  outbreak  of  the  French  Revo- 
lution,— ^the  library  of  the  king  of  France  in  Paris  was  ciurently  believed 
by  some  to  amount  to  three  hundred  thousand,  by  others  to  five 
hundred  thousand  volimies,  and  was  considered  by  Frenchmen  and 
competent  judges  the  noblest  collection  in  Europe.  The  authority  on 
which  Balbi  assigns  it  so  low  a  number  as  149,000,  is  that  of  actual 
counting — ^the  fatal  test,  the  application  of  which  has  suddenly  shnmk 
the  dimensions  of  so  many  far-famed  libraries.  Van  Praet  the  Ubrarian, 
who  himself  accomplished  the  operation,  tells  us  in  the  preface  to  his 
'Catalogue  des  livres  imprimes  sur  veUn,'  published  in  1822,  thftt 
'' counted  one  by  one  in  1791,  the  number  of  volumes  only  amounted 
to  152,868 ;  namely,  23,243  in  folio,  41,373  in  4to.,  and  88,252  in  8vo. 
and  of  lesser  sizes." 

Guided  by  this  positive  information,  Balbi  is  of  course  perfectly 
justified  in  giving  the  number  he  states.  But  he  seems  not  to  have 
been  aw»re  that  Uie  Zaluski  library,  which  he  only  places  immediately 
above  it,  was  counted  also,  and  with  a  result  which  is  startling. 
Seised  by  the  Russians  in  1795  and  transported  to  St.  Petersburg, 
where  it  now  forms  the  basis  of  the  Imperial  library,  the  volumes 
were  counted  on  their  arrival,  and  were  offipially  stated  to  amount  to 
<j2m  enormous  number  of  262,640.    The  enumeration  which  was  sup- 


plied by  the  Russian  government,  and  is  given  with  various  particulars 
in  the  Report  of  a  Committee  of  the  House  of  Commons  on  the 
Museum  library  in  1836,  is  not  very  clear  in  some  respects,  for  in  one 
portion  of  it,  43,000  pamphlets  are  inserted  as  so  many  volumes,  and 
in  another,  120,000  pamphlets  which  are  mentioned  are  not  added 
into  the  total  sum.  But  estimating  these  163,000  pamphlets  as  16,300 
volumes,  of  ten  to  a  volume,  according  to  a  convenient  nUe  adopted 
by  Balbi,  the  number  of  volumes  transported  to  St.  Petersburg  will 
be  in  round  numbers  upwards  of  235,000.  It  should  not  be  forgotten 
that  there  is  undeniable  evidence  that  the  library  had  been  seriously 
pillaged  while  still  at  Warsaw.  If  this  number  be  correct,  and  it  is 
as  well  vouched  for  as  the  census  of  most  libraries,  it  will  not  only 
follow*  that  the  collection  of  books  made  in  his  lifetime  by  one  Polish 
bishop  with  the  assistance  of  another,  was  the  largest  collection  ever 
made  at  private  expense,  but  that  it  actually  surpassed  in  numbers 
the  magnificent  library  of  the  kings  of  Prance,  and  was  at  the  head 
in  that  point  of  all  the  collections  in  Europe,  some  of  which  had  been 
gathering  together  for  centtu*ies  at  the  expense  of  nations. 

In  the  wars  which  followed  the  French  revolution,  many  a  revolu- 
tion took  place  in  the  affairs  of  libi*aries.  The  royal  library  of  France 
was  augmented  enormously  both  in  extent  and  value  by  the  absorption 
of  the  libraries  of  the  suppressed  religious  houses,  and  the  contributions 
levied  on  conquered  foreign  states.  The  latter  treasures  were  restored 
at  the  restoration  of  peace,  but  the  French  library  remained  in  1815 
what  it  still  continues,  the  largest  and  most  celebrated  library  in 
Europe.  Van  Praet  in  1822  spoke  of  it  as  having  increased  two- 
thirds  from  the  time  when  he  counted  it  in  1791,  and  as  containing 
450,000  volumes,  not  including  as  many  pamphlets  and  pieces  bound  in 
volumes  or  kept  in  portfolios,  and  it  was  then  augmenting  at  the  rate 
of  7000  volumes  a  year,  and  3000  fugitive  pieces.  In  the  year  1850 
the  number  of  volumes  in  the  library,  according  to  an  official  return 
procured  by  the  British  ambassador,  was  760,000,  of  which  50,000 
were  volumes  of  tracts  or  pamphlets  containing  about  ten  tracts  each, 
and  therefore  in  all  500,000.  In  1855,  in  the  preface  to  the  new 
classed  catalogue  now  in  course  of  publication,  it  w^as  stated  that  the 
collection  comprised  1,500,000  volumes  and  pamphlets,  without  drawing 
a  distinction  between  the  two. 

If  we  adopt  Van  Praet's  estimate  of  the  number  of  volumes  and 
tracts  being  equal,  there  will  then  be  785,000  volumes  and  735,000 
tracts ;  and  coimting  the  tracts  according  to  Balbi's  method  at  ten  to  a 
volume,  the  number  of  volumes  in  1855  will  be  808,500,  to  which  if 
we  add  augmentations  at  the  rate  of  11,000  volumes  a  year,  the  total 
wiU  in  1860  be  863,000. 

The  Zaluski  library,  removed  to  St.  Petersburg,  was  for  some  time 
left  there  in  a  state  of  such  neglect  that,  when  again  counted  in  1803, 
it  was  found  to  have  diminished  by  decay  and  theft  to  238,633  volumes 
— a  number  still  remarkably  high.  It  was  again  injured  by  its 
sudden  removal,  on  Napoleon's  invasion  of  Russia,  from  St.  Petersburg 
to  a  remote  village,  to  keep  it  out  of  the  way  of  the  invaders,  who,  in 
this  case,  as  there  were  Poles  among  them,  would  only  have  been 
recovering  their  own  property.  In  1833  and  1834  it  was  augmented, 
as  we  learn  from  the  Official  Guide  to  the  library,  by  more  than  125,000 
volumes,  prociu-ed  by  the  Emperor  Nicolas  from  the  spoils  of  several 
Polish  magnates  and  public  institutions,  in  particular  from  those  of 
Prince  Czartoryski's  country  seat  at  Pulawy  and  the  Ubrary  of  the  society 
called  the  "  Friends  of  Knowledge  "  (the  Polish  Royal  Society)  at  War- 
saw. Finally,  the  more  ordinary  and  creditable  mode  of  augmenting  the 
library  by  purchases  and  donations  came  into  operation ;  and  in  the 
Official  Guide  for  1^50  we  are  told  that  the  libraiy  then  contained  ' 
upwards  of  600,000  volumes  of  printed  books,  together  with  collections 
of  manuscripts,  engravings,  &c.  In  the  annual  report  of  the  librarian 
for  1858,  the  l^t  we  have  seen,  the  number  of  printed  volumes, 
pamphlets,  and  pieces  added  in  that  year  is  given  as  38,136 ;  and  in 
the  same  year  the  officials  of  the  library  issued  a  detailed  oomparison 
of 'its  state  in  1850  and  1858,  from  which  the  following  items  are 
taken. 


Of  printed  books,  volumes  . 
Of  manuscripts  and  collections  of  auto- 
graphs, volumes    •        .        .        . 
Of  engravings,  pieces  •        •        •        • 


In  1850. 
640,000 

21,415 
89,815 


In  1858. 
802,717 

28,536 
63,503 


In  the  '  Guide  to  the  Imperial  Public  Library  of  Si.  Petersburg,' 
published  in  1860,  the  numbers  given  are  840,853  printed  volumes, 
29,045  manuscripts,  and  66,162  engravings. 

It  would  appear  from  these  numbers  ^t  the  library  of  St.  Peters- 
burjg  is  now  the  second  library  of  the  world,  and  increasing  with  more 
rapidity  than  any  other.  This  impression,  however^  must  not  be  too 
hastily  adopted.  There  is  a  collection  now  publishing  by  the  English 
Patent  Office,  of  all  the  descriptions  of  patents  of  inventions  that  have 
been  enrolled  there  from  the  institution  of  patents  in  the  time  of 
James  I.  up  .to  the  present  year.  This  voluminous  and  oostly  collection, 
which  is  printed  at  the  expense  of  patentees,  is  presented  by  the 
Patent  Office  to  a  great  number  of  foreign  libraries,  and  among 
others  to  the  imperial  libraiy  at  St.  Petersburg.  The  number  of 
patents  for  the  year  1857  is  no  less  than  3200,  published  in  as 
many  separate  pamphlets,  which  are  bound  in  the  set  at  the  British 
Museum  in  96  thickish  volumes.    In  counting  the  volumes  at  tho 
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Museum  they  will  be  reckoned  at  96,  while  we  are  told  on  good 
authority  that  at  the  Ubiary  at  St.  Petersburg  they  are  count^  as 
8200,  making  a  difference  in  the  returns  of  the  same  annual  set  of 
more  than  3100,  and  in  the  returns  for  the  whole  collection  of  patents 
of  more  than  24,000  yolumes. 

Another  great  European  library  is  frequently  said  to  contain  more 
than  800,000  volumes — ^the  collection  at  Munich,  but  in  that  case  the 
statement  will  not  bear  the  slightest  inyestigation.  Dr.  Petzholdt,  in 
his  excellent  'Handbuch  der  deutschen  Bibliotheken/  gives  the 
numbers  thus,  out  of  which  the  total  is  composed-— 

16,000  Manuscripts 

13,000  Early  printed  Books 
250,000  Printed  Works 
100,000  Dissertations 
800,000  Pamphlets 

These  numbers  added  together  give  679,000  only,  but  it  will  be 
observed  that  as  one  of  the  items  is  250,000  woria,  it  may  be  alleged 
that  as  there  are  so  many  works  in  two  or  twenty,  or  even  a  hundred 
volumes,  the  difference  may  thus  be  made  up.  Two  of  the  other 
items  however  are  100,000  dissertations,  and  300,000  pamphlets. 
Taking  these  at  40,000  volumes  altogether,  according  to  Ibilbi's  rule, 
and  deducting  the  16,000  manuscripts,  the  library  at  Munich  is  at  once 
reduced  to  424,000  volumes. 

The  third,  if  not  the  second,  great  library  in  Europe  is  now  that  of 
the  British  Museum.  In  a  previous  article  in  this  Cyclopaedia  [British 
MuBEUu]  some  of  the  steps  have  been  pointed  out  by  which  it  has 
emerged  to  importance  in  the  course  of  the  last  quarter  of  a  century 
from  a  position  of  inferiority,  not  only  to  the  libraries  of  Vienna  and 
Berlin,  but  to  those  of  Munich  and  Copenhagen.  The  number  of 
volumes  in  the  library  was  officially  stated  in  1858  at  550,000,  and  the 
numbers  added  since  must  have  carried  it  over  600,000.  These  num- 
bers are  arrived  at  by  counting  the  volumes  as  they  come  from  the 
hands  of  the  binder,  not  as  they  go  to  him ;  reckoning  a  pamphlet 
bound  separately,  however  insignificant,  as  one  volume,  and  also 
reckoning  a  three-volumed  novel  as  one  volume  only,  provided  the 
three  volumes  are,  as  they  generally  are  at  the  Museum,  actually 
bound  in  one. 

This  system  of  counting  is  hardly  satisfactory,  for  it  makes  the 
numbers  vary  in  cases  where  the  books  remain  the  same.  A  volume 
of  old  pamphlets  sent  to  the  binder  to  be  taken  to  pieces  goes  one 
volume  and  comes  back  a  dozen,  while  300  volumes  of  novels  return 
shrunk  to  a  hundred.  If  a  congress  of  librarians  were  ever  to  take 
place  in  Europe,  as  it  did  a  few  years  ago  in  America,  one  of  the  first 
things  for  them  to  settle  would  be  the  method  of  coimting  libraries. 
If  every  separate  work  under  100  pages  were  to  be  considered  a 
pamphlet,  if  ten  of  such  pamphlets  were  counted  as  one  volume,  and  if 
in  other  cases  the  divisions  made  by  the  printer  and  not  the  binder 
were  taken  as  a  guide,  a  better  comparison  of  the  extent  of  libraries 
would  be  practicable,  and  the  British  Museum  would  probably  be 
found  to  stand  still  higher  than  it  now  appears  to  do,  even  in  point  of 
numbers.  The  rank  of  a  library,  however,  does  not  entirely  depend  on 
its  number  of  volumes,  however  important  an  element  that  may  be. 
The  Zaluski  library,  though  in  1789  it  outnumbered  that  of  the  lungs 
of  France,  coiild  not  have  approached  it  in  point  of  value.  The  first 
book  printed  in  Bnglish  by  Caxton,  one  of  the  treasures  of  the 
Museum,  sold  the  last  time  a  copy  came  to  auction  for  over  1000/., 
while  a  hundred  thousand  dissertations,  now  in  the  Advocates'  Library 
at  Edinbuigh,  were  bought  for  less  than  a  farthing  each.  There  can 
be  no  doubt  that  in  numbers,  and  also  in  intrinsic  value,  the  himdred 
thousand  dissertations- far  surpass  the  'Recuyell  of  the  historic  of 
Troye/  but  a  library  which  aims  at  imiversality  must  aim  at  possessing 
both. 

Under  all  circumstances,  it  appears  remarkable  that  this  idea  of  a 
complete  or  universal  library,  so  long  and  so  generally  current,  should 
never  have  approached  to  a  more  thorough  realisation.  Of  all  insti- 
tutions of  public  magnificence,  that  of  a  great  library  is  at  the  same 
time  the  moist  useful  and  the  least  expensive.  A  few  years  ago  a  single 
picture  by  Paul  Veronese  was  bought  for  the  National  Gallery  for 
13,000/.  The  highest  sum  that  has  ever  been  voted  by  the  House  of 
Commons  to  the  British  Museum  for  the  purchase  of  printed  books 
for  a  whole  year  is  10,0002.  There  can  be  little  doubt  that  if  10,000/. 
a-year  had  been  voted  uninterruptedly  for  the  purchase  of  books  for 
the  last  fifty  yean,  and  had  been  judiciously  expended,  the  nation 
would  now  be  in  possession  of  the  finest  and  completest  library  the 
world  has  ever  seen,  and  perhaps  of  a  finer  and  completer  than  the 
world  will  now  ever  see. 

Such  a  library  should,  if  anywhere,  be  in  London.  A  great  deal 
depends  on  the  locality  in  which  a  library  is  placed.  That  of 
the  kings  of  France  was  once  kept  at  Blois,  and  for  a  long  time 
afterwards  at  Fontainebleau.  It  was  one  of  the  good  deeds  of 
Henry  IV.  to  remove  it  to  Paris,  and  one  of  the  good  deeds  of 
Louis  XIV.  to  leave  it  there,  instead  of  removing  it  to  Versailles. 
The  great  library  of  England  was  for  two  centuries  at  Oxford,  where  it 
was  founded  amid  universal  acclamation  in  close  neighbourhood  to 
numerous  college  libraries^  at  a  time  when  there  was  no  public  library 
whatever  in  the  capital.  Of  all  places  in  the  world,  London  would 
appear  to  be  the  most  appropriate  for  the  seat  of  a  great  permanent 


and  imiveraal  library.  Talleyrand  is  reported  to  have  said  that  Paris 
was  the  capital  of  Europe,  and  London  the  capital  of  the  globe.  Ko 
other  capital  stands  in  such  direct  and  constant  communication  with 
all  the  ends  of  the  earth, — ^no  other  iias  such  a  vast  resident  population, 
— and  no  other,  except  Paris,  is  visited  by  such  an  immense  variety  of 
strangers.  An  institution  not  far  from  its  centre  is  within  easy  reach 
of  two  millions  and  a  half  of  persons.  Shielded  by  its  sea  from  the 
Continent,  England  has  for  ages  been  the  asylum  of  foreign  refugees, 
and  is  the  safest  asylum  in  Europe  for  persecuted  books.  It  is 
remarkable  that  while  England  is  as  distinguished  for  its  opposition 
to  centralisation,  in  many  important  respects,  as  France  is  for  its 
attachment  to  that  form  of  rule,  the  two  countries  exchange  their 
characteristics  in  the  very  case  in  which  the  advantages  of  centralisa- 
tion are  the  most  capable  of  proof.  Paris  boasts  of  several  public 
libraries,  of  which  some  are  almost  rivals  of  the  principal;  and  a 
reader  who  wishes  to  study  a  particular  language  may  possibly  find 
the  grammar  of  it  in  one  collection,  the  dictionary  in  another, 
and  the  chrestomathy  in  a  third.  In  London,  the  one  great  library 
of  the  British  Museum  towers  above  all  rivalry  since  its  important 
accessions  of  the  last  forty  years;  and  while  the  first  library  of 
London  has  more  than  600,000  volumes,  the  second  has  hardly  one 
tenth  of  that  number. 

Even  when  a  collection  aims  at  \miversality,  there  are  of  course 
some  points  to  which  more  importance  will  be  attached  than  to  others. 
In  a  national  collection  the  first  object  should  be  the  national 
literature.  There  is  an  admirable  saying  related  of  the  Spanish  poet, 
Moratin  the  elder,  that  when  he  was  once  asked  by  a  young  fellow- 
countryman  what  authors  he  should  study,  he  replied,  *'  Spanish  and 
Qreek,  Spanish  and  Latin,  Spanish  and  Italian,  Spanish  and  French, 
Spani^  and  English."  The  spirit  of  the  saying  Aould  serve  as  a 
guide  to  the  librarian  who  is  fortunate  enough  to  have  the  selection  of 
the  purchases  for  a  large  national  and  univenal  library. 

It  has  been  already  remarked,  that  owing  to  the  altered  circum- 
stances  of  recent  years  some  of  the  opportunities  of  forming  a  complete 
collection  of  valuable  literature  which  have  been  allowed  to  escape, 
will  probably  never  recur.  It  is  to  English  literature  in  particular 
that  this  remark  applies,  and  a  glance  at  the  history  of  the  principal 
attempts  to  embody  it  in  libraries  will  confirm  the  view. 

At  the  time  that  the  Bodleian  library  was  founded  at  Oxford  in 
1602,  there  would  have  been  little  comparative  difficiilty  in  forming  a 
complete  collection  of  the  literature  of  the  English  language.  In  the 
preceding  century,  dining  and  after  the  struggles  of  the  Reformation, 
many  English  books  had  been  printed  abroad,  at  first  by  the  Reformers, 
and  then  after  the  Reformers'  triumph,  by  the  Catholics,  but  aU  of 
them  had  been  intended  for  the  market  at  home,  and  circulated  here. 
Almost  all  the  remaining  literature  of  the  language  was  issued  at 
London,  and  by  the  members  of  the  Stationers'  Company,  and  the 
transfer  to  the  Bodleian  of  the  privilege  of  the  Stationers  to  receive  a 
copy  of  each  book  entered  at  their  hall,  seemed  to  ensure  that  a  com- 
plete collection  of  English  literature  should  in  future  exist.  The 
brilliant  prospects  of  t^be  Bodleian  in  this  respect  were  destroyed  by 
the  remarkable  shortsightedness  of  the  founder,  Sir  Thomas  Bodley. 
"  I  can  see  no  good  reason,"  he  wrote  to  the  first  librarian.  Dr.  James, 
"  to  alter  my  opinion  for  excluding  such  books  as  almanacks,  plays,  and 
an  infinite  number  that  are  daily  printed  of  very  unworthy  matters 
and  handling,  such  as  methinks  both  the  keeper  and  imder-keeper 
should  disdain  to  seek  out  to  deliver  to  any  man.  Haply  some  plays 
may  be  worth  the  keeping,  but  hardly  one  in  forty.  For  it  is  not  alike 
in  English  plays  and  others  of  other  nations,  because  they  are  most 
esteemed  for  learning  the  languages,  and  many  of  them  compiled  by 
men  of  great  fame  for  wisdom  and  learning,  which  is  seldom  or 
never  here  among  us."  Nothing  can  be  added  to  the  force  of  the 
simple  remark  that  this  passage  was  written  by  a  contemporary 
of  Shakspere.  Of  course  the  opinion  of  the  librarian  was  obliged 
to  bend  to  the  will  of  the  founder,  and  it  would  be  difficult  to 
estimate  the  damage  that  has  been  done  to  literature  by  this  un- 
fortunate decision  of  that  illustrious  man.  For  more  than  two  cen- 
turies afterwards,  it  appears  to  have  been  the  practice  of  the  Bodleian 
librarians  to  sell  or  destroy  such  books  as  they  judged  unworthy  of  a 
place  on  their  shelves,  and  this  unhappy  example  was  followed  in  other 
libraries.  In  Hyde's  catalogue  of  the  Bodleian,  published  in  1674,  the 
only  collection  of  Shakspere's  plays  is  the  folio  of  1664 ;  and  the  only 
separate  play  is  a  '  Hamlet,'  published  after  the  Restoration.  Though 
the  dramatist  was  known  to  be  the  favourite  of  "  Eliza  and  our 
James,"  and  also  of  King  Charles,  who  held  court  at  Oxford,  neither 
the  firat  nor  the  second  folio  was  deemed  worthy  of  a  place  on  the 
shelves  of  the  University.  But  when,  more  than  a  century  after- 
wards, the  tide  had  so  changed  that  one  of  the  chief  glories  of  the 
Bodleian  was  in  the  Malone  library  of  Shaksperian  literature,  presented 
to  the  University  by  his  brother;  and  when,  in  1841,  Marlowe's  play 
of  the  '  Contention  of  the  Houses  of  York  and  Lancaster,'  a  single 
one  of  the  mass  rejected  by  Bodley,  was  bought  by  the  Bodleian 
library  for  181/.,  a  lesson  VTas  read  which  ought  to  sink  deeply  into 
the  minds,  not  only  of  the  Bodleian,  but  all  other  librarians. 

A  complete  contrast  to  Sir  Thomas  Bodley  was  presented  by  one 
who  was  probably  his  contemporary  for  a  part  of  his  life,  Geoi^ 
Thomason,  a  bookseller  of  St.  Ptnil's  churchyard,  who  at  the  commence- 
ment of  the  great  dvil  strife  in  1640,  was  struck  with  the  happy  idea 
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of  eoUeoting  every  publication  and  pamphlet  that  appeared  on  both 
ndes  in  that  memorable  conteet;  and  with  unahaken  constancy,  and 
at  immense  expense  and  trouble,  carried  out  his  project  till>the 
Restoration  in  1660.  His  enterprise  was  less  prudent  than  patriotic, 
for  his  hopes  appear  to  have  been  to  dispose  of,  not  to  retain  the  collec- 
tion, and  the  Restoration  left  him  but  two  probable  purchasers,  in  the 
Bodleian  library  and  the  king ;  though  it  could  hardly  be  expected 
that  the  uniyersity  would  wish  to  rec^l  the  downfall  of  the  chmxih,  or 
the  monarch  the  downfall  of  the  monarchy.  The  university,  however, 
only  declined  on  the  ground  of  want  of  funds ;  and  the  king  actually 
purchased  but  would  never  pay,  so  that  Thomason's  representatives, 
who  had  at  first  been  glad  to  be  quit  of  the  burden,  were  glad  to 
receive  it  back.  After  the  lapse  of  a  century  the  collection  was  finally 
purchased  by  George  IIL,  and  presented  to  the  British  Museiun,  where 
it  still  remains,  a  library  in  itself,  often  consulted  for  various  purposes, 
but  never  as  yet  thoroughly  explored.  Thomason  was  fortunate  in  the 
time  and  country  of  lus  enterprise.  The  contemporary  French  col- 
lectors  of  '  Mazarinades,'  as  they  were  called,  or  the  innumerable 
pamphlets  against  Cardinal  Mazarin,  amassed  what  was  comparatively 
worthless.  He  was  less  fortunate  in  another  respect,  for  while  their 
collections  have  found  a  special  historiographer  to  describe  them,  Tho- 
mason's  still  awaits  one,  and  his  name  has  never  yet  received  the 
measure  of  honour  which  is  its  due. 

For  the  remainder  of  tiie  17th  century  and  for  the  earlier  half  of 
the  18th,  the  Bodleian  continued  the  only  library  of  national  import- 
ance. The  taste  for  private  libraries  arose  and  flourished,  and  one 
among  them  was  remarkable  for  containing  an  immense  assemblage  of 
pamphlets,  which  might  well  have  been  made  the  foundation  of  a 
national  collection.  It  may  be  supposed  that  the  niunber  of  850,000, 
which  has  been  mentioned  as  that  of  the  pamphlets,  English  and 
foreign,  in  the  Harleian  library,  was  much  exaggerated,  but  tiiere  can 
be  no  doubt  that  a  great  and  perhaps  irreparable  loss  to  literature  was 
sustained,  when  that  collection  was  allowed  to  be  dispersed  in  1741. 
Twelve  years  after,  by  the  fortunate  will  of  Sir  Hans  Sloane, 
and  the  fortunate  acceptance  of  its  provisions  by  the  legislature  (in 
case  of  whose  refusal  tiie  library  and  museum  were  to  be  offered  to 
St.  Petersburg),  a  great  library  was  at  length,  after  more  than  one 
project  had  proved  abortive,  founded  in  London.  The  presentation  to 
it  by  Qeorge  IL  of  the  library  of  the  kings  of  England  at  once  stamped 
it  as  national :  but  it  was  not  till  the  presentation  of  another  royal 
library,  seventy  years  later,  that  of  Greorge  III.,  by  George  IV.,  in 
1823,  that  the  Museum  collection  took  the  first  rank  among  the  librariea 
of  England. 

The  time  of  the  foundation  of  the  Museum  was  only  later  bv  a 
few  years  than  the  time  in  which  any  general  attention  was  nrst 
attracted  abroad  to  English  literature.  In  Holland  indeed,  for  a  full 
century  previous,  owing  to  conmierdal  and  political  connection  of  the 
two  countries,  our  language  had  been  frequently  studied,  and  in 
Germany  and  the  norui,  theologians  and  scholars  had  occasionally 
mastered  it  for  their  purposes,  but  it  was  in  Western  Europe  almost 
imknowii.  Gamier,  a  French  Jesuit,  who  published  a  method  of  the 
arrangement  of  libraries  in  1678,  gave  no  directions  respecting  English 
books,  because,  as  he  observed,  English  books  seldom  crossed  the  sea. 
It  was  not  till  the  memorable  visit  of  Voltaire  to  England  that  a  know- 
ledge of  the  language  and  literature  was  introduced  into  France,  and 
the  study  became  so  general,  that  Mr.  Buckle  in  his '  Historyof  Civilisa- 
tion,' gives  a  list  of  more  than  a  hundred  and  fifty  French  authors  who 
are  recorded  to  have  had  a  knowledge  of  English.  The  English  collector 
however  found  no  competitors  in  foreign  bibliographers  for  the 
purchase  of  rare  and  curious  English  books.  The  few  specimens  of 
the  press  of  Caxton,  some  of  them  rare  and  curious,  that  are  to  be 
found  on  the  continent,  are  in  general  those  which  he  printed  abroad 
in  French,  before  he  introdu^  the  art  into  England.  Of  early. 
English  bibles,  Christopher  Anderson  reports  in  his '  Annals,'  that  he 
found  but  a  scanty  provision  in  the  great  library  of  Paris,  and  it  may 
be  doubted  if  in  all  the  continent  half  a  dozen  specimens  exist  of  a 
quarto  Elizabethan  play.  If  the  library  of  the  Museiun  had  then  been 
provided  vidth  funds  for  the  purpose,  a  good  opportunity  existed  for 
many  years  of  furnishing  it  with  an  excellent  collection  of  English 
literature  at  a  moderate  expense.  Books  did  not  begin  to  fetch  high 
prices  till  the  sale  of  Dr.  Askew's  library  in  1775,  and  then  the  general 
run  was  on  classics  or  works  of  foreign  literature. 

That  opportunitv  was  lost,  when  soon  after  the  commencement  of 
the  19th  century,  the  "  bibliomania  "  awoke  in  England,  and  one  of  its 
most  frequent  forms  was  the  craving  for  early  English  literature,  to 
be  gratified  at  any  cost.  During  the  early  years  of  the  century,  at 
the  times  of  the  sale  by  auction  of  the  library  of  the  Duke  of  Box- 
burghe,  and  the  foundation  of  the  Roxburghe  dub,  to  commemorate 
the  enormous  price  that  was  given  there  for  an  edition  of  Boccaccio's 
'  Decameron,'  the  competition  at  public  sales  was  almost  entirely 
between  private  purchasers,  and  the  British  Museum  took  no  part  in 
it.  Few  of  the  books  that  were  sold  in  those  years  went  out  of 
England;  they  mostiy  passed  into  the  hands  of  collectors,  at  whose 
death  it  was  expected  that  they  would  again  come  under  the  hammer 
of  the  auctioneer ;  and  the  varying  prices  of  even  the  most  coveted 
books  show;ed  the  eoroediency  of  waiting  in  many  cases  till  the  fever  of 
the  day  was  over.  The  Roxburghe  copy  of  the '  Valdarfer  Boccaccio' 
itself,  which  had  gone  at  the  sale  for  22602.,  sold  for  less  than  lOOO^., 
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when  it  was  a  second  time  in  the  market,  and  the  early  editions 
of  the  classics,  about  which  the  contest  was  then  carried  on  most 
warmly,  have  since  descended  considerably  in  the  scale  of  commercial 
value.  With  many  other  bibliographical  rarities,  however,  the 
market  has  risen ;  and  it  has  risen  most  remarkably  in  English  books 
of  almost  eveiy  character  of  the  date  of  the  16tii  century,  and  in 
foreign  books,  such  as  Roman  Catholic  liturgies,  connected  with  the 
history  of  the  old  religion,  and  of  the  Reformation  in  England. 
Another,  and  a  world-wide  influence  was  next  to  come  into  operation, 
to  raise,  in  the  language  of  political  economy,  first  the  supply  of 
English  books,  and  then  the  demand  for  them — an  influence  which 
will  probably  work  as  great  a  change  in  the  commerce  of  books  as  in 
that  of  cotton. 

A  himdred  years  ago,  at  the  accession  of  George  III.  in  1760,  the 
English  language  is  supposed  to  have  been  spoken  by  about  twelve 
millions  of  persona  In  the  year  1860  it  is  probably  spoken  by  not 
less  than  sixty  millions,  and  each  year  adds  to  the  census  of  those  who 
speak  it  a  number  as  great  as  the  whole  population  of  those  who 
speak  some  of  the  secondary  languages  of  Europe.  The  French  and 
German  languages,  which  at  the  conmienoement  of  the  century  far 
surpassed  it  in  that  respect,  are  now  far  below  it.  Russia  is  the  only 
form  of  speech  in  Europe  that  owns  at  present  a  larger  number  of 
speakera,  having  about  sixty-five  millions ;  and  if  the  advance  of  popu- 
lation continues  for  a  few  years  as  before,  Russian  will  be  outnumbered. 
The  English  language  is  at  the  same  time  the  vernacular  of  a  great 
kingdom  in  Europe,  and  of  great  colonies  in  Ajnerica,  in  South  Africa, 
and  in  Australia,  all  of  which  are  growing  and  some  are  rushing  into 
importance.  But  the  dominion  of  the  English  language  is  not  bounded 
by  the  limits  of  the  British  empure,  wide  as  they  are.  It  is  also  the 
language  of  a  great  republic,  or  rather  cluster  of  r^ublics,  whose 
territories  now  extend  from  the  Atlantic  to  the  Pacific,  and  will 
probably  in  the  course  of  another  century  be  teeming  with  population. 
English  is  now  spoken  by  more  persons  out  of  Europe  than  within  it, 
and  the  disproportion  is  certain  to  grow  greater  every  year.  While  in 
Old  England  it  has  yet  been  unable  to  supplant  the  Welsh  in  the 
course  of  centuries,  in  New  England  it  has  long  swept  from  before  it 
all  trace  of  the  languages  of  the  aboriginal  nations,  except  the  books 
that  were  written  for  them  by  the  missionaries  of  the  17th  century. 

This  bond  of  community  of  language,  which  is  often  invoked  in 
continental  Europe  as  naturally  leading  to  a  community  of  government, 
did  not  prevoit  tiie  Americans  from  commencing  a  war,  in  which  they 
aimed  at  rendering  themselves  as  completely  independent  of  England  as 
they  were  of  France.  Their  political  independence  was  secured  by  the 
treaty,  of  1788.  For  about  for^  yean  after,  however,  some  of  their  ultra- 
patriotic  wiiten  were  in  the  habit  of  complaining  that  i^eir  literary 
dependence  was  as  great  as  ever,  while  at  the  same  time,  it  was  ajmost 
made  a  subject  of  national  complaint,  that  a  writer  in  one  of  ths 
English  reviews  had  inquired,  "  Who  reads  an  American  book  ? " 

When  American  writen  of  remarkable  merit  really  began  to  appear, 
their  merit  often  fotmd  its  wannest  and  sometimes  earliest  welcome  in 
England,  where  the  names  of  Irving  and  Cooper,  Bryant  and  Long- 
fellow, Prescott  and  Ticknor,  Lucretia  Davidson  and  Mrs.  Stowe,  are 
held  in  honoiur,  not  inferior  to  that  which  is  paid  to  them  in  their 
own  country.  Irving  and  Bryant  are  the  only  two  of  these 
whose  writings  date  back  before  1820,  and  the  reputation  of  Irving, 
as  well  as  of  Cooper,  was  powerfully  aided  by  the  voice  of  England. 
The  truth  is,  uiat  when  the  question  was  put  ''Who  reads  an 
American  book  ? "  no  one  either  in  England  or  America  could  clearly 
foresee  the  rapid  development  that  was  to  take  plat^  in  American 
literature,  a  phenomenon  as  striking  in  the  field  of  literature  as  its 
political  development  in  that  of  politics.  The  18th  and  19th  centuries 
had  been  remarkable  in  Europe  for  the  number  of  old  established 
languages  which  had,  after  a  long  period  of  barrenness,  at  length 
bunt  into  literary  fertility.  Before  1750  it  might  have  been  inquired 
with  some  truth,  "Who  reads  a  German  book?"  and  tiie  highest 
names  in  the  latter  half  of  the  century  were  those  of  German  authors. 
After  the  signal  success  of  (German,  five  or  six  other  languages 
had  emerged  into  an  importance  altogether  undreamed  of  a  century 
ago ;  but  in  every  case  of  a  fresh  literature  there  had  been  a  fresn 
luigfuage  assodated  with  it.  As  in  North  America  the  first  example 
was  given  of  one  of  the  colonies  of  Europe  rapidly  emerging  into 
a  new  and  powerful  state,  so  in  North  Ajnerica  the  first  instance 
occurred^  of  one  of  the  old  languages  of  Europe  giving  birth  to  a  new 
and  important  literature.  The  Spanish  and  Portuguese  colonies,  long 
anterior  in  date  to  the  English,  followed  the  Anglo- American  example 
in  one  case,  as  they  will  do  apparentiy  in  the  other. 

The  circumstance  of  two  literatures  flourishing  together  in  the  name 
language  is  in  an  eminent  degree  fortunate  for  both.  National  pre- 
judices are  necessarily  weakened,  ciromnscribed  ideas  are  necessarily 
widened,  even  by  the  mere  ezdargement  of  the  literary  horizon  which 
is  thus  created.  The  sympathies  of  those  who  can  read  Dante  and 
Schiller  are  not  likely  to  be  cold  towards  Italy  and  Germany ;  but  how 
limited  a  number  of  English  readera  can  be  expected  to  master  (German 
and  Italian,  how  different  is  the  effect  of  reading  a  poet  in  the  trans- 
lation or  the  originaL  The  American  can  enjoy  every  word  of 
Shakspere  and  Byron ;  the  Englishman,  of  Bryant  and  Longfellow. 
When  America  had  scarcely  a  writer  of  its  own,  its  readera  had 
access  to  the  rich  treasures  of  English  literature,  and  educated  by  that 
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knowledge,  its  authors,  when  they  came  forward  to  contest  the  palm, 
stood  on  equal  ground  with  those  they  had  to  encounter.  A  hundred 
and  fifty  miles  from  London  there  was  in  the  meantime  a  Welsh 
population  to  whom  Shakspere  and  Byron  were  idle  names. 

The  sudden  rise  and  rapid  progress  of  American  literature  made  it 
necessary  for  any  library,  intended  to  embrace  the  whole  wealth  of  the 
English  language,  to  extend  its  plan  and  enlai^e  its  sphere.  Popular  as 
many  books  of  American  origin  became  in  England,  to  such  an  extent  in 
fact  that  many  of  them  formed  part  of  the  ordinary  stock  of  booksellers' 
shops  in  country  towns,  it  was  chiefly  through  reprints  that  they  circu- 
lated ;  and  there  were  hundreds  of  Tolumes  published  in  the  United 
States  of  which  probably  not  one  copy  was  sent  for  sale  to  England. 
Histories  of  American  country  towns,  genealogies  of  American  families, 
biographies  of  American  local  celebrities,  reports  of  American  legal 
decisions,  and  so  on,  are  books  for  which  few,  men  can  find  space  in  their 
libraries ;  but  it  ia  easy  to  see  how  to  be  able  to  consult  a  copy  of  such 
books,  in  particular  cases,  may  be  all-important  to  particular  persons, 
and  is  always  of  value  to  those  who  compile  or  who  cater  for  the  public. 
An  American  genealogy  will  often  throw  light  on  the  history  of  an 
English  family;  an  .Ajuerican  law*case  may  inyolve  the  acquisition 
or  loss  of  property  to  English  residents ;  the  historian  of  the  contests 
between  England  and  America,  or  of  our  religious  sects,  or  of  our 
arts  and  manufactures,  may  often  find  something  in  American  topo- 
graphy or  biography  beanng  on  his  subject ;  to  say  nothing  of  the 
general  interest  attaching  for  its  own  SLke  to  a  nation  so  con- 
spicuous in  the  eyes  of  the  present  world,  and  so  important  in  all 
speculations  of  the  future.  This  object  has  not  been  lost  sight  of  by 
those  who  have  had  the  selection  of  books  for  purchase  for  the  BritLw 
Museum;  and  indeed  it  is  the  opinion  of  competent  judges  that  a 
more  complete  collection  of  American  literature  has  been  amassed 
there  in  the  course  of  the  last  twenty  years,  than  exists  in  any 
library  of  the  United  States. 

The  marked  success  of  America,  in  literature,  of  course  enooursges 
the  confident  hope,  already  justified  by  more  than  one  brilliant  exam^e, 
that  other  communities  sprung  from  the  English  stock  will,  when  the 
first  cares  of  colonisation  and  settlement  are  over,  give  equal  proofs 
of  literary  ambition  and  literary  powers.  In  the  meantime  the  pro- 
ductions of  British  America  and  Australia  have  already  a  strong 
historical  value  of  their  own,  and  are  certain  to  derive  an  additionsd 
interest  as  the  communities  to  which  they  belong  advance  in  prosperity 
and  importance.  The  collection  of  their  difi'erent  productions  in  one 
vast  library  would  present  a  spectacle  of  interest  to  the  whole  world, 
of  BurpuBsing  interest  and  pride  to  all  who  belong  to  what  has  been 
called  the  Anglo-Saxon  race,  whose  triumphs  in  the  field  of  literature 
are  at  least  as  noble  as  in  any  other. 

The  American  movement  in  literature  was  followed  by  a  movement 
on  that  side  of  the  Atlantic,  still  more  unexx^ected  on  tMs,  and  which 
indeed  might  well  take  Europe  by  surprise.  The  Ubraries  of  the 
provinces  now  forming  the  United  States  had  received,  previous  to  the 
declaration  of  independence,  no  scanty  contributions  from  English 
liberality.  After  the  war  of  the  revolution  there  was  a  time  in  the 
new  commonwealth  when  public  libraries  attracted  little  of  Uie  public 
attention.  Br.  Chauning,  in  a  discourse  in  1836,  spoke  of  the  liedwood 
library,  at  Newport,  Rhode  Island,  as  "  yonder  beautiful  edifice,  now 
so  frequented  and  so  useful  as  a  public  library,  but  once  so  deserted 
that  I  spent  day  after  day,  and  sometimes  week  after  week,  amidst  its 
dusty  volumes  without  interruption  from  a  single  visitor."  This  state 
of  affairs  has  been  completely  changed  in  the  course  of  the  last  forty 
years,  the  movement  proceeding  with  accelerated  rapidity,  in  the  last 
thirty,  the  last  twenty,  and  the  last  ten.  Numerous  collactors  have 
appeared  who  have  expended  large  sums  of  money  in  the  purchase  of 
libraries  of  standard  European,  but  more  particularly  of  standard 
English,  literature,  and  more  especially  of  books  relating,  however 
remotely,  to  America.  Some  of  these  collections  have  been  since  dis- 
persed on  the  death  of  their  poeseasors,  and  some  have  even  returned 
for  sale  to  England.  But  several  have  been  presented  to  public  libra- 
ries, and  others,  which  have  been  amassed  at  large  expense,  have  been 
collected  with  the  expressed  intention  of  bequeathing  them  to  publio 
use.  The  subscription  Ubraries  of  Amei*ica,  of  which  the  first  waa 
founded  at  Philadelphia,  by  Franklin,  in  1781,  have  grown  numerous, 
and  been  remarkably  supported  by  donations  of  money  irom  individual 
members.  On  more  than  one  occasion  agents  have  been  sent  to 
Europe  with  thousands  of  pounds,  supplied  from  private  funds,  to  be 
expended  in  the  purchase  of  books  for  public  libraries ;  and  on  whole 
libraries  occurring  for  sale  in  Europe,  an  individual  has  advanced  the 
money  to  acquire  them  in  a  mass,  and  present  them  in  a  mass  to  some 
public  collection.  The  "State  Libraries  "  belonging  to  several  of  the 
states  have,  at  the  same  time,  been  largely  augmented  at  the  publio 
expense.  A  library  of  80,000  volumes  was  collected  in  about  four 
years,  and  has  been  opened  to  the  public  in  New  York,  on  the  founda- 
tion of  Mr.  Astor,  a  German  merchant,  who  made  his  fortune  in 
America,  and  by  the  donations  of  his  equally  public-spirited  son. 
Congress  appropriated  a  siun  of  more  than  100,000^.,  left  to  the  United 
States  "for  the  increase  and  diffusion  of  knowledge  among  men/'  to  the 
foundation  of  an  establishment  called  the  Smithsonian  Sistitution,  of 
which  a  library  was  to  form  a  leading  feature.  In  Massachusetts, 
a  law  was  passed,  in  1850,  for  the  foundation  of  libraries  in  towns, 
and  one  has  been  set  on  foot  and  opened  in  Boston  ivMch  haa  been 


assisted  by  munificent  donations,  and  keeps  agents  constantly  employed 
in  Europe.  Two  American  writers,  who  have  each  published  avolumo 
of  statistics  on  the  subject,  have  thrown  over  it  a  somewhat  ludioroua 
air,  by  giving  the  name  of  public  libraries  to  the  ooUectaons  of  books 
belonging  to  Sunday-schools  and  common  schools,  often  of  le»  than  ft 
hundred  volumes,  to  whidi  an  Englishman  would  as  little  think  df 
seriously  applying  the  term  as  to  our  oommon  droulating  libraries,  or  the 
collections  in  our  ooffee-shops.  Professor  Jewett,  in  1850,  thus  states 
the  number  of  public  libraries  in  the  United  States  as  10,199,  and  the 
volumes  in  them  ss  8,753,964 ;  and  Mr.  Bhees,  in  1859,  raises  the 
number  of  public  libraries  to  50,890,  containing  12,720,686  volumes. 
Striking  off  at  a  blow  48,000  of  these  publio  libraries,  of  which  80,000 
belong  to  Sunday-aohooJs,  and  18,000  to  oonmion  schools, the  remainder 
will  still  excite  our  surprise.  The  effect  of  their  existence  has  been  to 
send  an  American  agent  to  almost  every  important  sale  of  books  that 
occurs  in  England,  and  to  every  bookseller's  shop,  and  to  raise  oon- 
siderably  the  price  of  standard  English  literature  not  of  the  present 
day. 

A  movement  analogous  to  that  in  America  has  already  developed 
itself  at  an  English  colony  in  Australia,  in  which  the  rapid  wealth 
flowing  from  gold-digging  has  been  turned  to  the  creation  of  libraries 
as  weU  as  railways.  In  the  city  of  Melbourne,  in  the  province  of 
Victoria,  foimded  in  1837,  there  are  already  a  library  of  the  Supreme 
Court,  a  hbrary  of  the  University,  a  library  of  the  Legislature,  and 
finally,  a  public  library,  supported  at  the  publio  expense,  founded  in 
1 856,  and  counting  in  1859,  25,000  volumes.  At  Sydney  there  is  also 
a  university  with  its  Ulnary,  snd  we  have  already  heard  of  Caxtons 
that  have  been  recently  purchased  in  London,  whose  ultimate  destina- 
tion is  a  public  library  at  the  Antipodes. 

These  movements  do  honour  to  all  who  take  part  in  them,  and 
cannot  be  viewed  by  an  English  lover  of  books  and  literature  without 
feelings  of  the  warmest  sympathy  and  admiration— not  unmingled  with 
a  wish  that  the  example  they  display  may  soon  be  followed  in  oountrics 
where  perliaps  it  ought  to  have  been  set.  These  sentiments  of 
gratification  would  be  unmingled  if,  in  Great  Britain  and  Ireland,  there 
were  two  or  three  Ubraries  possessed  of  a  complete  oollection  of 
English  literature.  It  is  unfortunately  the  esse  that  as  yet  there  is 
not  one.  The  danger  is  therefore  evident  that,  \mder  these  circum- 
stances, such  a  collection  may  possibly  never  exist — ^that  such  of  our 
books  as  are  unique,  or  only  extant  in  a  small  number  of  copies,  and 
are  not  yet  secured  in  our  publio  libraries,  may  be  lost  to  them  for 
ever.  The  first  edition  of  the  '  Pilgrim's  Progress,'  which  differs  con- 
siderably from  the  second,  is  now  so  scarce  that  Macaulay,  in  his  life 
of  Bunyan,  speaks  of  it  as  no  longer  extant,  and  in  fact  only  two  copies 
are  known  to  exist.  Were  one  of  these  in  the  library  of  the  British 
Museum  we  might  not  only  hear  with  indifference,  but  with  pleasure, 
that  the  other  is  at  New  York. 

It  is  quite  possible  that,  ere  many  years  are  over,  an  English 
scholar,  who  is  in  search  of  a  rare  English  book,  may  be  referred  for  it» 
not  to  Oxford  or  to  Althorpe,  but  to  Washington,  or  San  Fmnoisoo,  or 
the  Antipodes.  When,  less  than  twenty  years  ago,  the  increased  grant 
was  given  to  the  library  of  the  British  Museum,  it  was  not  given  a 
moment  too  early,  and  on  the  liberality  of  the  House  of  Commons^to  the 
Museum  for  the  next  twenty  years,  and  the  way  in  which  that  liberality 
is  made  use  of,  it  will  probably  depend  whether  an  English  library, 
such  as  might  have  been  collected  with  oomMrative  ease  at  the  begin- 
ning of  the  century,  shall  ever  exist  at  alL  That  it  should  exist  is  the 
interest  of  all  who  enjoy  the  conmion  inheritance — ^the  Knglial^ 
language,  no  less  than  the  interest  of  the  English  nation. 

In  speaking  of  collections  of  books,  the  word  "  books  "  may  be  used 
in  a  limited  or  an  extended  sense.  A  pamphlet  is  scarcely  considered, 
in  oommon  usage,  entitled  to  be  called  a  book.  It  would  be  thought 
.by  many  that  a  complete  collection  of  English  literature  had  been 
formed  when  the  jurisprudential  department  was  such  as  may  be  found 
at  our  Inns  of  Courts  the  medical,  such  as  exists  in  the  College  of 
Surgeons ;  the  Church  of  England  theology,  such  as  at  Sion  College; 
and  so  on,  going  through  all  departments.  A  collection  resembling 
this  was  probably  contemplated  by  Sir  Thomas  Bodley,  and  in  rejecting 
plays  he  assumed,  as  we  have  seen,  that  he  was  only  rejecting  trash* 
All  men  now  smile  at  his  error,  because  we  find  that  in  so  doing  he 
rejected  the  plays  of  Shakspere,  but  many  who  smile  would  fully  agree 
with  more  recent  curators  of  the  Bodleian  in  rejecting  novels.  In  fact, 
there  was  no  public  libraiy  in  England  in  which  such  works  were 
admitted,  at  the  beginning  of  the  pi^esent  century,  and  the  biblio- 
maniacs who  gave  high  prices  for  Lodge's  '  Rosalind,'  and  Lilly's 
'  Euphues/  would  probably  have  looked  on  the  proposal  to  collect  Uie 
novels  of  Mrs.  Radcliffe  or  Charlotte  Smith  with  ineffable  scorn.  Even 
now  the  new  school  of  bibliographers  is  probably  in  a  minoril^,  which 
maintains  that  books  like  these  should  be  carefully  collected,  preserved, 
and  catalogued.  The  grounds  upon  which  they  rest  are  several  These 
books  are  generally  very  short-lived.  Nothing  is  so  difficult  to  find, 
if  it  happen  to  be  wanted,  as  a  novel  that  was  in  everybody's 
hands  some  years  sgo,  for  being  in  everybody's  hands  it  was  the  more 
liable  and  Ukely  to.  be  fulled  to  pieces.  About  thirty  years  after  its 
publication,  a  search  for  the  first  edition  of  '  Waverley '  was  long 
ineffectual,  till  a  copy  turned  up  in  private  hands.  We  have  been 
told  that  at  the  library  of  the  British  Museum,  a  collection  d  old 
novels  of  a  certain  period  was  long  a  deaderatum,  till  about  fourteen 
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hundred  volumes  appeared  in  an  auction,  catalogued  without  speoifica* 
tion  88  "  Old  Noyela/'  in  lots  of  forty  volumes  each,  and  were  bought 
for  the  Museum  at  less  than  a  penny  a  volume,  probably  the  cheapest 
purchase  ever  made  for  the  national  library.  The  best  novels  are  now 
admitted  to  form  one  of  the  very  best  portions  of  Eoglish  literature. 
Of  the  '  Vicar  of  WakeEeld '  and  of  '  Waverley/  few  wiU  deny  that  the 
national  library  should  contain  the  early  editions,  those  that  passed 
imder  the  author^s  revision,  and  those  which  present  peculiar  charao- 
teristics,  special  illustrations  or  special  notes.  After  such  books  as 
these  there  come  hundreds  of  novels  of  the  second,  and  thousands  of 
the  third  dass — stories  which  have  bad  their  season,  which  have  been 
read  with  interest,  laid  aside  and  forgotten, — but  some  of  which  after 
being  nearly  foi|;otten  have  revived  again,  and  have  been  discovered  to 
possess  merit  greater  than  wa§  at  first  imagined.  Novels  have  been 
for  the  last  fifty  years,  at  least,  the  field  in  which  most  of  the  genius 
that  was  formerly  devoted  to  the  drama  has  sought  its  exercise,  and  it 
was  the  opinion  of  Sir  Walter  Scott  that  that  field  was  rich  indeed 
in  buried  treasure.  It  is  to  novels  in  fact  that  most  of  us  owe  our 
knowledge  of  the  forms  of  life  around  us  with  which  we  do  not 
oomo  in  immediate  contact — it  is  in  them  that  the  lawyer  can  study 
the  life  of  a  man-of-war,  and  the  midshipman  that  of  a  country 
parsom^  or  a  cathedral  town.  The  time  may  come  when  future 
generations  will  look  bock  to  the  English  novels  of  our  own  time 
with  as  ineffectual  emulation  as  our  generation  on  the  drama  of  the 
Elizabethan  age.  But  in  regard  even  to  volumes  of  which  the  merit 
is  not  discernible,  the  new  bibliographic  school  is  at  variance  with 
the  old.  It  contends  that  while  it  is  one  part  of  the  purpose  of  a  great 
public  libraiy  to  preserve  a  copy  of  every  book  that  people  take  pains 
to  collect  on  account  of  its  value,  it  should  be  another  part  of  its 
purpose  to  preserve  a  copy  of  the  books  which  nobody  takes  pains  to 
collect,  because  they  are  therefore  almost  certain  to  disappear.  There 
18  -  no  knowing  beforehand  what  adventitious  interest  may  come  to 
attach  to  a  book  from  particular  circumstances.  Anonymous  novels 
and  romances  of  no  intrinsic  merit  cannot  but  wear  a  different  aspect 
in  our  eyes  when  they  are  known  to  have  beex^  written  by  Theodore 
Hook  or  Shelley,  as  a  commonplace  anonymous  review  of  Wordsworth 
in  an  old  magazine  is  scanned  with  an  attention  its  merits  little  deserve 
when  discovered  to  be  by  Byron  at  college.  In  all  the  minute 
biographies  of  our  recent  great  authors — in  those  of  Byron,  Walter 
Scott,  Moore,  Southey,  Wordsworth — ^the  reader  finds  indications  of 
this  kind  which  invest  with  interest  books  and  fragments  that  he  mi^t 
have  been  previously  inclined  to  pass  without  notice. 

If  the  arguments  of  the  new  school  are  allowed  to  be  valid  in  the 
case  of  "  trash,"  they  are  certainly  not  less  forcible  with  regard  to 
"lumber,"  of  which  they  no  less  warmly  advocate  the  collection  and 
preservation.  Perhaps  the  shortest  method  of  arriving  at  a  clear  view 
on  the  subject  of  "  lumber "  will  be  to  examine  the  bearings  of  a 
particular  case. 

The '  Times '  newspaper  is  the  most  effectual  organ  of  publicity  that 
now  exists,  or  has  ever  existed  in  England.  On  the  day  of  its  publica- 
tion, an  article  likely  to  interest  the  Queen  will  probably  meet  the  eye 
of  the  Queen, — an  article  touching  on  the  law  will  be  scanned  by  the 
bench  and  bojr ;  a  paragraph  on  public  houses  will  come  under  the 
notice  of  twenty  thousand  licensed  victuallers.  Myriads  of  copies  are 
read  by  hundreds  of  thousands  of  readers  at  the  places  of  public  resort 
On  the  day  after  its  publication  it  has  passed  into  comparative 
obscurity  ;  m  the  week  after  it  is  difficult  to  procure  a  copy  if  one  is 
wanted  for  a  particular  purpose ;  in  the  month  after,  it  can  only  be 
consulted  at  particular  places ;  in  a  twelvemonth  after,  of  the  myriad 
copies  that  have  been  issued,  how  many  remain  f  The  great  majority 
of  its  readers  have  done  with  it  for  ever  on  the  day  of  its  publication ; 
few  private  individuals ,  think  of  preserving  it,  and  those  few  soon 
discover  that  the  task  is  more  burdensome  ikui  they  supposed,  that  it 
involves  expense  and  trouble  which  are  continually  increasing,  and  that 
merely  to  find  room  for  the  volumes  is  an  oppressive  tax.  Even  in 
coffee-houses  and  other  places  where  customers  are  attracted  by  the 
announcement  that  files  of  newspapers  are  kept,  it  is  the  general 
practice  to  destroy  them  at  the  end  of  about  ten  years,  lest  the 
accumulation  should  drive  the  accumulator  out  of  house  and  home. 
Kothing  of  a  literary  kind  attracts  more  universally  the  reproach 
conveyed  in  the  appellation  "  lumber"  than  the  files  of  an  old  news- 
paper. The  natural  results  follow.  The  most  insignificant  book  of 
which  twenty  copies  are  printed  is  almost  certain  to  be  in  existence 
somewhere  at  the  end  ci  twenty  years,  but  it  is  quite  possible  that  in 
the  course  of  that  time  every  copy  of  one  day's  edition  of  the  most 
widely  circulated  newspaper  in  Europe  may  be  consigned  to  deetruo- 
tion.  There  are  numerous  reasons  why  the  disappearance  of  nine 
hundred  and  ninety-nine  out  of  a  thousand  copies  of  the  '  Times ' 
should  be  looked  on  without  any  disfavour  whatever,  as  in  fact  equally 
natural  sad  neoessary,  but  there  are  also  numerous  reasons  why  the 
thousandth  should  be  preserved.  It  is  a  record,  the  possible  im- 
portance of  which  can  hi^y  be  overrated.  The  persons  who  have  to 
consult  a  set  of  the '  Times '  im  a  particular  piece  of  information — and 
who  may  not  suddenly  require  to  consult  it  ? — ^for  an  advertisement  for 
next  of  kin,  for  the  recora  of  tome  long  past  marriage  or  death-^may, 
if  a  single  number  be  wanting  in  a  set,  throw  away  all  the  tedious 
labour  of  himting  tiirough  the  ponderous  volumes  of  years.  An 
old  number  is  sometimes  in  request  for  literary  purpuacs.    An  anec- 


dote told  in  'Moore's  Diary,'  that  a  poetical  jeu  d^egprit  in  a  number 
of  the  '  Times,'  at  the  period  of  the  Reform  Bill,  was  attributed  at 
Rogers's  breakfast-table  to  Moore,  and  on  being  denied  by  him  waa 
acknowledged  by  Macaulay,  has  led,  since  Lord  Macaulay's  death,  to  a 
search  after  the  forgotten  poem  in  the  set  of  the  '  Times '  at  the 
British  Museum,  to  be  transferred  from  the  unwieldy  columns  to  a 
pbco  in  the  posthumous  works  of  its  illustrious  author,  which  will 
find  their  way  in  some  edition  to  almost  every  library  in  Christendom. 
If  it  be  granted  that  it  is  desirable  that  a  complete  set  of  the  '  Times' 
should  exist,  it  can  hardly  be  doubted  that  it  is  desirable  it  should 
exist  in  a  public  library.  Such  a  set  in  the  possession  of  a  private 
individual  could  not  well  be  made  available  for  one-half  of  its  proper 
purposes,  even  if  with  the  most  transcendant  good-nature  he  should 
be  willing  to  entertain  at  his  own  expense  every  application  made  to 
him.  There  must  not  only  be  the  store-rooms  or  cellars  to  place  it  in 
— and  there  are  now  twelve  folio  volumes  »  year — but  the  room  to 
examine  it  in,  the  lai^  strong  tables  to  place  it  on,  the  attendants  to 
bring  and  remove  the  volumes,  as  they  are  wanted  or  done  with.  But 
does  such  a  set  exist  either  at  the  British  Museum,  the  '  Times '  office,  or 
elsewhere  ?  It  is  no  part  of  the  general  economy  of  newspaper  offices 
in  London  to  take  such  things  into  account.  At  the  office  of  the 
'  Morning  Chronicle,'  which  is  one  of  the  oldest  London  papers,  there 
is  no  set  of  the  '  Morning  Chronicle,'  and  at  the  office  of  the '  Daily 
Telegraph,'  which  is  one  of  the  newest,  Uiere  is  no  set  of  the  '  Daily 
Telegraph.'  ' 

Supposing  the  set  to  be  imperfect  at  a  public  libraiy  and  pains 
taken  to  complete  it,  how  thorough  an  illustration  would  the  process 
probably  afford  of  the  usual  joys  and  sorrows  of  the  management  of  a 
library  f  In  such  cases  catalogues  have  to  be  searched  to  ascertain  when 
any  volumes  of  the '  Times'  will  occur  for  sale ;  when  they  do,  attention 
is  to  be  given  to  procure  the  information,  often  not  easy  to  be  obtained, 
if  "with  all  faults  and  errors  of  description,"  they  really  contain  the 
missing  numbers.  Care  must  be  taken  not  to  let  it  be  known  too  widely 
that  the  numbers  are  wanted,  lest  some  bookseller  should  take  advantage 
of  the  knowledge  to  secure  them  for  himself,  or  run  up  the  price.  Even 
imder  the  most  fovourable  circumstances  the  price  may  accidentally 
asoend  so  high  that  the  librarian  may  doubt  if  he  is  justified  in  expend- 
ing the  mopey  in  the  purchase ;  and  those  who  think  his  proceedings 
worth  notice,  without  understanding  them,  may  criticise  him  for  the 
extravagant  style  in  which  he  wastes  the  public  money.  When  ths 
numbers  are  secured,— when  finally  the  set  is  thoroughly  complete— 
comes  the  tedious  task  of  the  incorporation  of  the  new  acquisitions, 
the  disposal  of  the  duplicates  that  have  in  all  probability  been  neeeesa* 
rily  acquired,  and  the  crowning  joy  of  the  alteration  of  the  entiy  in  the 
catalogue  from '"  The  Times '  from  1788  to  1859,  wanting  such  and  such 
numbers,"  to  the  simplicity  of  " '  The  Times'  from  1788  to  1859  com- 
plete." When  this  consummation  is  achieved,  the  librarian  s  toils  are 
naturally  forgotten,  and  every  subsequent  reader  assumes,  as  a  matter 
of  course,  that  the  volumes,  to  use  an  expressive  phrase,  "  grew  on  ths 
shelves."  It  is  well  for  the  librarian  if  the  history  terminates  here ; 
but  the  annals  of  the  British  Museum  inform  us  that  some  years  ago 
a  writer,  admitted  to  all  the  privileges  of  that  magnificent  institution, 
being  engaged  in  writing  a  life  of  Daniel  O'Connell,  for  which  he 
required  some  extracts  from  the  newspapers,  took  his  penknife  instead 
of  his  pen,  and  to  save  himself  the  trouble  of  copying  a  few  paragraphs^ 
deliberately  mutilated  every  volume  of  newspapers  that  was  brought 
for  his  use.  A  man  of  this  description  may  in  a  few  days  of  undetected 
villany  ruin  the  labours  of  years,  and  defraud  centuries  to  come.  Sets 
of  "the  '  Times,'  it  may  be  observed,  are  evidentiy  rising  in  the  market. 
The  library  of  the  State  of  New  York  has  acquired  a  set,  though 
not  a  complete  one ;  and  we  have  heard,  on  good  authority,  that  lOOCML 
would  be  given  for  a  perfect  set  for  the  library  of  Melbourne. 

Of  course  the  argument  in  favour  of  the  'Times'  will  extend  to 
many  other  of  the  London  papers.  The  British  Museum  now  receives 
and  preserves  them  all,  and  in  addition,  all  tiie  English  country  papers^ 
all  the  Scotch,  and  all  the  Irish.  In  the  Museum  returns  for  1860, 
it  is  reported  that  in  1859,  584  were  received  from  England,  118  from 
Ireland,  and  125  from  Scotland.  They  are  sent  from  the  Stamp 
Office,  not  at  the  time  of  publication,  but  a  few  years  after;  and  they 
are  attended  to  with  the  utmost  care,  bound  and  kept  ready  for  instan- 
taneous reference.  A  new  use  of  them  has  lately  been  developed.  An 
excellent  example  has  been  set  in  some  of  the  northern  counties  of 
England,  of  publishing '  Local  Records,'  in  which  all  the  reaJly  memor^ 
able  occurrences  that  have  taken  place  in  a  particular  district  for  about 
a  centuiy,  are  condensed  from  a  hundred  folio  volumes  of  the  local 
newspapers,  into  the  compass  of  one  or  two  octavos,  easy  of  reference 
and  abundant  in  interest  to  the  resident  or  visitor  of  the  different 
localities.  If  this  practice  spread,  as  it  appears  likely  to  do,  the  vaults 
of  the  British  Museimi  will  furnish  matter  for  many  a  volume  that 
will  be  popiilar  at  the  fireside,  and  that  must  otherwise  have  remained 
unwritten.  A  still  wider  interest  must  attadi  to  Uie  annals  of  English 
colonies,  than  to  those  of  English  counties ;  and  there  can  be  littie 
doubt  that  the  prosperous  oonununities  of  future  times  will  look 
back  to  the  struggles  of  their  early  period  as  mirrored  in  their  con- 
temporary records,  with  an  interest  akin  to  that  felt  }aj  the  grown  man 
in  the  reminiscences  of  his  childhood.  It  is  to  be  regretted  that,  as  yet^ 
littie  has  been  done  in  this  direction  in  the  Museum  Library.  Unless 
current  reports  are  ill-founded,  a  great  statesman,  who  was  also  « 
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Trustee  of  the  Museum,  no  less  a  man  than  Sir  Robert  Peel,  who 
had  himself  been  Colonial  Secretary,  once  interposed  his  veto  to  pre- 
vent the  innovation  of  collecting  colonial  newspapers.  Neither  at  the 
Museum  nor  at  the  East  India  House,  is  there  a  collection  of  the 
English  newspapers  published  in  India,  though  at  the  India  House  a 
collection  of  the  native  newspapers  was  procured  at  the  suggestion  of 
the  late  librarian.  Professor  Wilson,  the  eminent  Sanscrit  scholar.  A 
plan  for  coUecting  sets  of  aU  the  American  newspapers  has  never,  we 
believe,  been  seriously  entertained,  the  notion  of  assembling  them 
too  nearly  approaches  that  formerly  advocated  by  Dr.  Anderson, 
of  Qlasgow,  the  ingenious  editor  of  the  '  Bee,'  who  wished  to  collect 
and  preserve  everything  whatever  in  print-— every  shop-bill,  every 
placard  for  a  lost  article,  issued  throughout  Qreat  Britain.  The  number 
IS  now  estimated  to  be  upwards  of  4000.  Sets  of  the  leading  American 
newspapers  are  of  course  desirable  for  the  rest.  An  ingenious  idea,  put 
in  practice  by  Mr.  Charles  Knight  some  years  ago,  with  regard  to  the 
lower  periodicals  of  London,  would  seem  to  be  the  most  advisable 
plan  to  adopt  with  these  multitudinous  journals.  He  sent  round  on 
a  particular  day  to  collect  one  specimen  of  every  periodical  sheet 
that  issued  from  the  press  on  that  day  or  nearest  to  it,  and  was  thus 
enabled  to  draw  conclusions  as  to  the  chazucter  and  tendency  of  the 
whole  body  of  contemporary  periodical  literature.  A  collection  of  the 
first  niunber  of  every  American  newspaper  and  periodical  issued  in 
1861,  would-be  an  interesting  and  a  suggestive  exhibition. 

The  same  arguments  that  hold  good  for  the  preservation  of  news- 
papers, apply,  and  sometimes  with  additional  force,  to  other  varieties 
of  transient  literature — ^to  that  most  ancient  and  most  despised  species 
of  periodical  publication  the  Almanack — ^to  the  Directory,  of  which 
the  annihilation  is  carried  on  with  such  vigour,  that  it  may  be  questioned 
if  a  complete  set  of  the  '  London  Directory '  exists  in  London.  But 
even  in  the  most  respected  forms  of  periodical  publication,  the  long 
continuance  of  their  success,  in  point  of  time,  renders  their  presence 
onerous  in  point  of  space.  As  no  English  newspaper  has,  like  some 
of  its  Dutch,  German,  and  Swedish  contemporaries,  lasted  over  two 
hundred  years,  so  no  English  magazine  has,  like  the  French  'Mercure,' 
ever  extended  to  more  than  a  thousand  volumes ;  but  the  sets  of  the 
'  Monthly  Review,'  and  the  '  Critical  Review,'  and  the  '  Universal 
Magazine,'  and  the  '  Scot's  Magazine,'  to  mention  none  but  those  which 
are  defunct,  are  too  voluminous  each  of  them  for  libraries  of  ordinary 
aize,  while  the  combination  of  all  of  them,  and  of  hundreds  more, 
in  some  one  locality,  is  as  necessary  for  use  as  it  is  difficult  of  accom- 
plishment. In  fine,  all  those  who  have  had  experience  of  tnAlring 
research  in  any  department  of  knowledge  whatever,  have  found  reason 
to  complain  that  the  stores  of  English  literature  in  ike  British  Museum, 
ample  as  they  seem,  and  as  in  many  respects  they  are,  are  stiU  too  scanty 
by  far,  and  that  much  that  is  attainable  remains  to  be  attained. 

The  English  is  not  the  only  language  of  the  BritLsh  Islands ;  and 
apart  from  the  interest  which  must  always  attadi  to  the  Welsh  as  the 
early  speech  of  at  least  part  of  the  country  before  an  Anglo-Saxon  set 
foot  on  its  soil,  that  language  may  claim  to  be  one  of  the  oldest 
of  modem  Europe,  and  it  has  been  cultivated  to  a  high  pitch  of 
refinement  by  a  small  community,  overborne  by  an  overwhelmingly 
powerful  neighbour.  It  ia  singular  that  the  literary  cultivation  of  the 
country  has  never  developed  itself  in  the  direction  of  bibliographical 
collections ;  for  the  concentrated  diligence  of  a  few  years,combined  with  a 
moderately  liberal  expenditure,  would  probably  have  sufficed  to  assemble 
a  complete  collection  of  Welsh  printed  literature,  the  possession  of  which 
might  have  conferred  celebrity  on  a  local  society  or  a  local  magnate. 
Nothing  of  the  kind  appears  to  have  been  done  on  a  scale  approaching 
completeness ;  and  the  largest  Welsh  collection  now  known  is  that  of 
the  British  Museum,  with  which  the  scanty  libraries  formerly  belonging 
to  the  Welsh  School,  and  the  Cymmrodorion  Society,  have  been  incor- 
porated. So  little  does  its  existence  appear  to  be  known  in  Wales, 
that  we  find,  in  the  *  Life  of  the  Rev.  Thomas  Price,'  an  emment 
Welsh  scholar,  some  bitter  complaints  of  the  total  neglect  of  Welsh 
literature  at  the  British  Museum,  at  a  time  when  more  attention  was 
paid  to  it  there  than  anywhere  else.  Compared  with  Welsh,  the 
literature  of  Gaelic  and  Irish  is  excessiyely  scanty ;  but  Gaelic  has  to 
boast  of  one  name,  Ossian,  which  is  famous  throughout  Christendom, 
though  the  Gaelic  poems  printed  \mder  his  name  are  of  course  no 
more  genuine  than  the  English  so-called  tranidations,  which  are 
in  reality  the  originals.  The  best  collection  of  books  in  Irish  is 
in  the  GrenviUe  library  at  the  British  Museum,  amid  probably  as  exten- 
sive a  collection  of  Irish  books  in  English  as  is  anywhere  to  be  found; 
but  both  Gaelic  and  Irish  are  languages  to  which  more  attention  mi^t 
be  i)aid  with  advantage.  There  is  a  complete  bibliography  of  Gaelic 
books  in  Reid's  *  BibUotheca  Scoto-Celtica,'  which  might  serve  as  a 
guide  for  collecting  them. 

In  every  great  public  library  formed  with  a  view  of  afibrding  means 
for  the  acquisition  of  sound  and  substantial  knowledge,  the  foreign 
books  will  far  outnumber  the  native.  One  of  the  so-called  dead 
languages  was  for  ages  after  its  death  the  language  of  all  hving  literary 
Europe,  and  the  treasures  contained  in  it  are  in  consequence  remark- 
able for  quantity  as  well  as  for  quaUty.  Since  the  revival  of  Uterature, 
though  different  languages  have  predominated  at  different  times,  and 
some  which  have  shone  have  had  intervals  of  obscurity,  the  number  of 
languages  in  active  cultivation  has  constantly  been  on  the  increase. 
After  the  invention  of  printing,  Itab'an  was  the  first  vernacular  language 


to  produce  works  of  remarkable  genius,  and  even  before  the  invention 
of  printing  it  had  already  had  a  time  of  flourishing  and  a  time  of  decay. 
Spain  followed,  in  the  age  of  Charles  Y.  Towards  the  close  of  the 
16th  century  England  had  its  Elizabethan  age.  The  17th  century 
produced  Richelieu  and  Louis  XIV.  for  France.  It  was  Richelieu  who 
first  definitively  formed  the  project  of  the  dethronement  of  Latin  aa 
the  general  language  of  serious  learning,  and  the  establishment  of  French 
in  its  place.  His  plans  had  singular  success  for  a  period,  and  French 
is  still  the  most  general  medium  of  intercourse  in  Europe ;  but  the 
great  effect  has  been,  not  the  introduction  of  a  living  language  in  the 
place  of  the  dead  one,  but  the  general  adoption  of  each  living  language 
as  a  literary  medium  by  those  who  speak  it.  This  system  has  been 
becoming  more  and  more  general  since  about  the  year  1750,  when 
the  Germans  may  be  said  to  have  abandoned  Latin  for  German.  At 
present  there  are  at  least  six  European  languages  in  cultivation — 
Danish,  Swedish,  Russian,  Polish,  Bohemian,  Hungarian — which  a 
century  ago  might  have  been  neglected  with  impunity  by  the  literary 
student.  Russian  might  always  have  been  exi)ected  to  rise  into 
importance  as  the  plans  of  Peter  the  Great  took  efiect ;  but  BohemLin 
and  Hungarian  were  then  regarded,  even  by  those  who  spoke  them, 
as  likely  to  pass  away  in  a  course  of  gradual  decay. 

It  may  be  of  advantage  to  take  a  rapid  survey  of  all  these  literatures 
in  succession,  with  a  view  of  ascertaining  what  large  collections  of 
them  have  been  formed,  either  on  their  own  soil  or  in  the  great 
libraries  of  Europe,  and  more  especially  in  that  of  England. 

The  three  dead  languages  which  have  been  the  great  objects  of 
study  had,  till  the  recent  revival  of  the  separate  kingdom  of  Greece,  no 
particular  spot  where  they  might  claim  in  modem  times  a  "local 
habitation  and  a  name."  The  literature  of  the  Hebrew  language  has 
been,  like  the  Hebrew  nation,  scattered  over  the  world.  ^  A  language 
whidi  has  been  dead  since  the  Babylonian  captivity,  which  had  long 
ceased  to  be  spoken  when  the  New  Testament  was  written,  is  cultivated 
with  sufficient  energy  in  the  19th  century  to  supply  materials  for  a 
modem  bibliographical  periodical,  published  at  Berlin — the '  HebriiiBche 
Bibliographie.'  The  first  book  printed  in  Portugal,  and  the  first  book 
printed  in  Turkey,  was  a  Hebrew  Pentateuch,  and  it  was  probably  also 
the  first  printed  in  several  Mohammedan  countries,  where  the  art  was 
permitted  for  the  reproduction  of  the  Bible,  though  forbidden  for  the 
reproduction  of  the  Koran.  Jewish  literature  is  not,  however,  confined 
to  comments  on  the  Bible,  and  is  of  far  more  extent  than  has  often  been 
supposed.  Mr.  Wilson  Croker,  on  his  examination  before  the  royal  com* 
missioners  on  the  British  Museum,  expreeaed  his  belief  that  there  were 
no  books  in  print  exclusively  Hebrew  without  a  Latin  explanation  of 
some  sort  There  were  at  the  time  more  than  4000  of  that  description  in 
the  British  Museum,  comprising  not  only  editions  of  the  Bible  and 
commentaries,  but  Jewish  pl^^s  and  Jewish  epics.  The  &tte  of  Jewish 
libraries  has  been  singular.  The  two  lai-gest  now  in  existence  are  said 
to  be  tiiose  formed  by  Rabbi  David  Oppenheimer  in  the  17th  century, 
and  by  Mr.  Michael  of  Hamburg  in  we  19th,  of  which  the  first  and 
largest  is  now  in  the  Bodleian  library,  and  the  second  in  the  British 
Museum.  Formed  in  Germany,  and  both  preserved  at  Hamburg,  they 
have  both  been  transferred  to  England,  and  Oxford  is  now  become  in  par- 
ticular the  place  of  pilgrimage  to  Jewish  bibliographers.  The  collection 
at  the  Museum  is  being  constantly  augmented  with  accessions  from 
quarters  from  which  no  other  accessions  come — from  presses  in  the 
Crimea,  among  the  Karaites,  from  obscure  villages  in.  Russian  Poland, 
from  Africa,  and  from  Turkey.  The  number  of  volumes  in  the 
Museum  collection  was  stated  by  its  librarian,  Mr.  Zedner,  in  the 
'  Hebraische  Bibliographie '  for  1859,  to  be  7480. 

Still  more  full  of  life  than  the  Hebrew  is  the  Greek  literature, 
tracing  its  illustrious  course  through  the  long  ages  from  the  foundation 
of  the  first  public  library  in  Europe  by  Pisistratus  at  Athens,  before 
the  war  with  Xerxes,  to  the  foimdation  of  the  library  of  the  university 
of  Athens  in  our  own  time,  after  the  rescue  of  Greece  from  the  Turkish 
yoke.  Till  the  19th  century  few  Greek  books  coidd  be  printed  on  the 
soil  of  Greece,  and  those  few  were  in  the  modem  Greek — a  language 
into  which  the  'Iliad '  itself  had  been  translated  before  the  fall  of 
Constantinople.  Of  the  books  printed  in  ancient  Greek  in  different 
parts  of  Europe  in  the  four  previous  centimes,  there  are  many  good 
collections  extant.  These  books  were  always  esteemed  of  value ;  they 
were  eagerly  sought  after  for  great  libraries  at  an  early  period;  in  the 
18th  century  they  brought  high  prices  from  scholars  and  bibliomaniacs, 
and  were  looked  upon  as  the  choicest  of  the  early  productions  of  the 
art  of  printing.  There  is  an  excellent  collection  of  them  in  the  British 
Museum.  There  is  in  the  same  library  a  collection,  less  valuable  and 
more  rare,  of  books  in  modem  Greek,  brought  together  by  Lord  Guild- 
ford, the  warm  friend  of  the  Greeks  and  founder  of  the  university  of 
Corfu.  When  his  library  was  sold,  at  his  death,  this  collection  was 
acquired  in  a  mass  by  the  Museum ;  and  though  it  is  by  no  means 
complete,  it  contains  perhaps  more  than  any  other  of  the  works 
described  in  the  bibliography  of  Iken  and  Papadopulos.  These  books 
are  ciuious  for  tracing  the  history  of  the  baoLward  stages  of  the 
modem  language,  which  has  been  becoming  every  year  more  and  more 
ancient. 

An  immense  and  important  portion  of  every  libraiy  worthy  of  the 
name  must  be  formed  by  works  in  the  Latin  language.  By  those  who 
declaim  against  the  study  of  Latin,  as  a  sacrifice  of  valuable  time  to 
the  acquisition  of  a  mere  knowledge  of  the  literature  of  the  heathen 
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Bomans,  it  appears  to  be  forgotten  that  Latin  was  for  about  fifteen 
oenturies  the  language  most  intimatelj  connected  with  the  history  of 
our  own  country,  as  well  as  of  many  others.  It  was  in  Latin  that 
Ctcsar  wrote  his  account  of  the  discovery  of  Britain ;  in  Latin  that  the 
Saxon  Bede  composed  hia  valuable  history  of  the  English  church ;  in 
Latin  that  the  monkish  ohroniclers,  Saxon,  Norman,  and  English,  com- 
piled their  records  of  contemporary  events  for  century  after  century. 
It  was  the  same  with  France,  with  Italy,  with  Spain,  with  Qermany,  with 
Scandinavia.  In  Poland  and  Hungary  and  Holland  the  usage  of  Latin 
continued  still  later,  and  Uie  parliamentary  speeches  of  Hungarian 
magnates  almost  up  to  our  own  times,  and  the  lectures  of  Dutch  pro- 
fessors even  now  are  delivered  in  the  language  of  Cicero  and  Caisar. 
The  early  productions  of  printing  were  mostly  in  Latin,  and  for  long 
afterwards  the  appearance  of  literary  Europe  was  that  of  a  learned 
republic,  in  which  Latin  was  the  predominant  speech,  and  the  modem 
languages  merely  took  the  position  of  provincial  dialects.  The  libraries 
of  mark  throughout  Europe  were  chiefly  filled  with  Latin,  and  it  might 
almost  have  been  expected  that  the  happy  idea  would  have  occurred  to 
some  great  potentate  to  collect  together  all  the  Latin  books  that  kept 
pouring  from  the  press  in  the  diiferent  parts  of  Europe.  It  was 
towards  the  close  of  the  16th  century  that  King  Matthias  Gor- 
vinus,  of  Hungary,  applied  himself  to  the  task  of  collecting  a  mag- 
nificent library,  for  which  his  expenses  were  truly  regal,  amoimting 
according  to  some,  to  80,000  florins  a-year.  He  is  said  to  have  kept  thirty 
copyists  constantly  employed ;  and  at  his  death,  in  1490,  his  collection 
is  stated  to  have  amounted  to  nearly  55,000  volumes,  "almost all 
manuscripts."  Had  this  expenditure  been  recorded  of  a  monarch  who 
died  in  1890,  or  before  the  invention  of  printing,  our  admiration  might 
have  been  excited  in  a  high  degree,  but  it  awakens  wonder  that  admi- 
ration should  be  claimed  for  a  monarch  who  expended  treasures  in  multi- 
plying manuscripts  after  he  had  himself  invited  the  first  printer  to 
Buda.  The  proceedings  of  King  B£atthias,  however,  are  still  pointed 
to  by  some  modem  writers  with  unalloyed  panegyric  When  the 
collecting  of  books  first  came  into  &shion,  the  early  printed  Greek 
and  Latin  volumes  were  those  most  sought  after,  and  large  collections 
were  made  of  "  incimables,"  or  **  cradle-books,'*  as  those  are  technically 
called  which  were  issued  in  the  infancy  or  cradle-times  of  printing. 
The  first  editions  of  the  classics,  however,  were  those  which  attracted 
the  most  attention,  and  other  works  of  the  15th  century  were  com- 
paratively n^lected.  In  Panzer's  valuable  catalogue  of  the  books 
printed  before  1535,  a  work  which,  including  the  German  part,  extends 
to  thirteen  quarto  vohunes,  he  is  obliged  to  refer  to  ntunerous  libraries 
as  the  depositaries  of  the  various  treasures  which  he  describes  from 
numerous  catalogues.  There  is  no  library  in  Europe  which  approaches 
to  containing  them  alL  Ybt  there  are  still  floating  about  Europe  so 
many  copies  of  volumes  of  the  period  referred  to,  not  only  for  sale, 
but  often  for  sale  at  very  moderate  prices,  that  the  steady  adherence 
of  a  well-provided  library  for  some  years  to  the  rule  which  has,  it  ia 
said,  been  adopted  by  some,  of  buying  every  work  not  in  its  possession 
printed  before  1500,  woiild  probably  have  a  very  considerable  effect. 
Four  hundred  years,  and  more,  have  not  cleared  from  the  booksellers' 
shelves  the  copies  of  many  books  which  were  only  printed,  it  is  said,  in 
editions  of  less  than  five  hundred  copies :  but  here  again  it  is  more 
thtm  probable  that  the  next  fifty  years  will  effect  more  than  all  their 
predecessors  have  done. 

After  the  literatmre  of  the  language  of  ancient  Italy,  that  of  the 
language  of  modem  Italy  appears  to  have  entered  the  earliest  into  general 
circulation.  In  the  days  of  Elizabeth  and  the  early  Stuarts,  a  know- 
ledge of  Italian  was  more  common  in  England  than  it  has  ever  been 
since,  and  for  part  of  the  time  it  was  the  popular  language  of  the  court  of 
France,  whidi  was  as  usual  governed  by  female  influence,  and  was  then 
under  the  guidance  of  Italian  princesses.  There  has  therefore  always 
been  a  tendency  for  Italian  books  to  find  their  way  out  of  the  country, 
as  well  aa  Italian  paintings.  At  the  same  time  the  division  of  Italy 
into  so  many  rival  and  hostile  states  has  had  a  singular  effect  in  pre- 
venting the  circulation  of  its  literature  within  its  own  boundaries.  It 
has  often  been  the  case,  that  Milan  did  not  know  what  books  were 
issued  at  Naples,  and  Florence  was  a  comparative  stranger  to  the 
current  literature  of  Rome.  The  same  division  in  G^ermany  has  been 
productive  of  exactly  the  opposite  effects,  and  has  led  to  an  organisation 
of  the  book-trade  superior  to  that  which  prevails  in  France  and  England. 
From  the  same  cause  there  appears  to  have  been  no  marked  attempt 
in  any  Italian  library  to  form  a  complete  collection  of  Italian  literature  : 
the  strong  local  attachment  which  has  been  sufficient  to  preserve  in  use 
a  host  of  different  dialects,  many  of  them  often  used  for  literary  pur- 
poses, has,  at  least  until  the  present  generation,  prevented  the  mind  from 
being  sufficiently  expansive  to  embrace  all  Italy  from  the  Alps  to  the  sea. 
In  many  of  the  Italian  libraries  also  the  books  appear  to  have  been  kept 
in  singular  subordination  to  what  should  have  been  their  accessories ; 
in  the  Vatican  library  not  a  book  is  visible  till  presses  have  been 
opened,  and  the  historians  of  its  progress  dwell  most  on  its  architecture, 
its  paintings,  and  ornaments.  The  result  has  been  that  the  great 
libraries  of  Paris  and  London  are  probably  richer  in  Italian  literature 
thitn  any  within  the  bounds  of  Italy,  and  that  in  that  literature  much 
apparently  still  remains  to  be  discovered.  Roscoe,  the  historian  of 
Lorenzo  and  Leo  the  Tenth,  expressed  his  surprise  that  after  a  careful 
study  of  hia  authorities  it  should  still  be  in  the  power  of  a  Bristol 
collector,  Hr.  Bright,  to  show  him  a  volume  of  Italian  popular  poetry. 


on  the  battle  of  Pavia  and  other  contemporary  events,  of  which  he  had 
never  seen  mention,  and  the  like  of  which  he  had  no  reasofi  to  suppose 
ever  existed.  There  are  only  two  oopies  known  of  a  contemporary 
Italian  popular  poem  of  the  discovery  of  America.  They  are  both  in 
the  British  Museum,  for  which  both  of  them  were  bought  at  different 
times  at  sales  in  Paris.  It  should  be  added,  that  both  the  sales  were 
of  the  libraries  of  Italian  collectors. 

The  literature  of  Spain,  like  that  of  Italy,  early  attracted  attention 
abroad.  Spanish  was  for  a  time  the  language  of  the  court  of  Vienna, 
cultivated  in  France  and  England,  and  well  known  in  Italy.  There  is 
something  peculiarly  original  and  racy  about  many  of  its  productions : 
its  romances  of  chivalry,  its  ballads,  its  histories  of  wild  adventure  in 
America  told  by  the  adventurera  themselves,  its  final  comic  romance 
of  chivalry  destined  to  throw  all  the  others  out  of  the  saddle,  its  drama 
that  followed  Don  Quixote,  though  much  of  it  was  as  romantic  as 
Amadis  de  GauL  But  along  with  the  very  earliest  of  this  litera- 
ture grew  the  weed  that  was  destined  to  choke  it,  and  the  decline 
of  Spanish  letters  kept  pace  with  that  of  Spanish  power.  There 
is  perhaps*  in  no  other  European  language,  except  possibly  in  that 
of  Portugal,  so  great  a  proportion  of  worthless  books  as  in  that  of 
Spain.  The  most  ardent  collector  cannot  but  shrink  from  the  prospect 
at  encumbering  his  shelves  with  much  of  that  kind  of  literature  which 
fiourished  in  Spanish  convent  libraries  till  their  dissolution  in  1885. 
Meanwhile  the  fate  of  Spain  in  regard  to  books  has  been  signally  un- 
fortunate. Careless  of  bibliography  themselves  for  a  long  period,  the 
Spaniards  have  at  length  awaked  to  find  that  much  of  their  most 
valuable  early  literature  has  left  their  shores  for  England,  France, 
Germany,  and  the  United  States.  In  the  critical  editions  which,  much 
to  their  credit,  they  are  now  publishing  of  Lope  de  Vega,  of  Calderon, 
and  othera,  they  are  often  driven  to  confess  their  inability  to  find  at 
Madrid  oopies  of  editions  which  are  irrevocably  fixed  in  the  publio 
libraries  of  Paris  and  London.  A  Spanish  bibliographer  of  eminence 
was  accustomed  to  say  that  the  extravagant  prices  given  at  some 
English  sales  for  a  few  favourite  books  were  some  of  we  most  profit- 
able investments  that  English  capital  ever  made ;  for  the  effect  had 
been  to  draw  to  the  London  market  from  Spain  a  mass  of  volumes 
which,  once  being  there,  were  obliged  to  be  sold  for  what  prices  they 
would  bring,  and  brought  much  less  at  London  tlian  they  would  at 
Madrid.  It  waa  at  one  time  much  easier,  he  stated,  to  find  rare 
Spanish  books  in  England  than  in  Spoon,  and  some  tJiat  now  adorn  the 
Peninsula  were  redeemed  at  low  prices  from  F^nglii^}^  book-staUs.  The 
Spaniards  are  probably  not  at  the  end  of  their  calamities  of  this  kind. 
They  set  us  the  example  of  planting  colonies  beyond  the  Atlantic, 
and  there  are  nations  which  speak  the  Spiuiish  language  which  will, 
in  the  natural  course  of  things,  begin  to  draw  literaiy  treasures  from 
Spain.  If  their  political  troubles  have  hitherto  retarded  the  progress  of 
literature  among  these  nations,  the  fact  of  their  speidung  Spanish  has 
produced  an  interest  in  that  language  among  their  English-speaking 
neighboura  which  has  already  borne  its  fruits.  The  best  recent  con- 
tributions to  the  history  of  Spain  and  Spanidi  literature  have  come 
from  Boston,  in  Massachusetts.  On  the  whole  it  shotdd  be  the  aim  of 
Spanish  bibUographen  to  centralise  the  collections  they  still  retain, 
and  guard  against  further  loss  by  establishing  as  fiar  as  possible  a  com* 
plete  natioiial  library,  in  which  they  should  also  collect  the  Spanish 
publications  of  South  America  and  Mexico, 

Portugal  stands  in  much  the  same  position  as  Spain,  except  that  its 
books  have  never  been  so  much  in  demand  abroad  aa  those  of  its 
neighbour.  By  the  breaking  up  of  the  libraries  of  the  convents,  the 
national  library,  established  at  Lisbon  in  1796,  has  been  consideFably 
enriched ;  but  Senhor  Innocendo  da  Silva,  the  author  of  the  excellent 
bibliographical  dictionary  of  Portuguese  books  now  publishing,  remarks 
in  almost  every  page  that  some  book  he  is  describing  is  not  to  be 
found  in  the  national  library.  Of  many  of  the  books  he  has  only  to 
mention  that  they  were  in  the  library  of  Lord  Stuart  de  Rothesay, 
which  was  sold  a  few  years  ago  in  London.  At  that  sale,  extensive 
purchases  were  made  for  the  British  Museum,  whidi  already  pos- 
sessed some  of  the  finest  and  rarest  works  in  Portuguese  literature, 
by  the  acoession  of  the  King's  and  the  Grenville  libraries.  The 
'  Cancioneiro  *  of  Resende,  the  first  two  editions  of  Camoens's  *  Ludad,' 
the  early  editions  of  Barros  and  Castanheda,  the  Hebrew  Pentateuch, 
which  was  the  first  book  printed  in  Portugal,  are  probably  united  in 
no  other  library,  and  they  ore  here  associated  with  a  good  collection  of 
general  Portuguese  literature,  not  wanting  in  the  recent  produotions  of 
both  Portugal  and  Brazil. 

France  and  England  have  now  been  in  dose  connection,  whether  as 
friends  or  foes — ^but  always  as  rivals — for  about  800  yean,  and  the  con- 
test which  has  been  carried  on  in  many  a  fidd  in  Europe,  Ada,  and 
America,  has  been  carried  on  in  the  fidd  of  literature  also.  For 
about  the  first  400  years,  up  to  the  invention  of  printing,  the  French 
language  flourished  in  England,  and  our  libraries  are  ridi  in  manu- 
scripts in  that  language,  many  of  which  were  written  by  Englishmen ; 
for  part  of  the  last  400  years  the  French  language  has  often  b^en  more 
widely  known  and  more  extensivdy  used  in  countries  with  which 
France  had  scarcely  any  coxmection,  in  Russia  and  Poland,  than  among 
its  insular  neighbours.  Printing  flourished  in  France  from  tJie  moment 
that  a  German  doctor  of  the  Sorboxme  invited  (German  printers  to  Paris — 
it  rose  at  once  into  elegance,  and  b^gan  from  the  first  to  conmiand  a 
foreign  market.    There  are  books  in  English  printed  for  Anthony 


SIO 


LIBRAKIES. 


LIBRARIES. 


214 


Verard,  of  PariB,  and  some  of  the  choiceBt  Tolumea  in  the  library  of 
King  Henry  VII.,  of  England,  now  in  the  BritiBh  MuBeum,  are  volumes 
on  yellimi,  printed  for  the  same  Verard.  The  contemporary  library  of 
the  kings  of  France  it  not  so  rich  in  specimens  of  the  Paris  printer. 
In  France,  indeed,  as  in  other  coimtries,  the  books  in  the  national 
language  appear  not  to  have  ranked  in  such  high  estimatiun  for  "  library 
books  "  as  those  which  were  in  foreign  languages,  or  were  brought  from 
abroad — were  in  Greek  or  Latin,  or  came  from  Italy.  It  was  in 
Fhince,  however,  in  1656  that  the  idea  appears  to  have  originated 
which  has  since  been  imitated  in  eveiy  country^free  or  despotic, 
monarchical  or  republican— of  levying  a  *'  royalty  "  upon  booksellers  of 
one  or  more  copies  of  the  works  they  printed.  Henry  II.,  in  1656, 
issued  an  ordinance  that  a  copy  of  every  book  issued  in  France  should 
be  deposited  in  the  Hoyal  Library.  Had  this  order  been  always  obeyed, 
and  had  the  books  thus  obtained  been  always  preserved,  a  great  good 
would  certainly  have  been  effected ;  but  in  aU  countries,  free  or  despotic, 
.  these  orders  have  been  often  disobeyed— a  fate  which  they  probably 
share  with  all  other  orders,  but  in  this  case  the  effect  of  the  disobedience, 
instead  of  wearing  out,  becomes  more  perceptible  with  the  lapse  of 
centuries.  Without  such  a  regulation,  however,  no  very  large  assem* 
blage  of  French  literature  would  probably  have  been  formed  in  France 
at  all,  for  the  great  collectors  of  libraries  in  that  country,  in  the  16tll 
and  17th  centuries,  seem  to  have  had  their  thoughts  tiuned  more  to 
the  acquisition  of  beautiful  copies,  on  vellum  or  large  paper,  in  mag- 
nificent bindings,  than  to  the  formation  of  complete  sets  of  the  sources 
of  information  in  any  branch  of  literature,  knowledge,  or  history.  It 
is  related  of  the  great  collection  of  the  President  De  Thou,  that  the 
owner,  in  some  instances,  supplied  paper  of  his  own  to  the  printers  of 
a  book  for  a  peculiar  copy  to  be  struck  off,  that  he  bought  several  copies 
of  a  volume  to  pick  out  from  many  the  best  impression  of  particular 
sheets,  and  finally  that  he  bound  his  library  so  sumptuously  that  when 
the  ooUeotion  came  to  be  dispersed  the  books  were  sold  for  less  than 
the  cost  of  the  bindhig.  With  all  due  appreciation  of  "a  choice 
Thuanus,"  those  who  do  not  regard  a  book  merely  as  a  piece  of  fur- 
niture, must  be  permitted  to  smile  at  some  of  these  particulars*  The 
age  of  Louis  XIV.  spread  through  a  large  portion  of  Europe  a  taste 
for  the  French  language  and  literature,  which  became  so  exclusive 
and  prevailed  so  long,  that,  as  is  well  known,  the  library  of  Frederick 
the  Great  consisted  entirely  of  volumes  in  the  French  language. 
This  taste,  however,  was  aJmost  exclusively  for  books  of  the  age 
of  Louis  and  after  it,  and  led  to  no  dispersion  out  of  France  of 
the  productions  of  an  earlier  period.  Indeed,  in  France  itself  these 
productions  were  looked  upon  with  disregard  till  long  after  a  fervom* 
had  been  awakened  in  England  for  Caxtons  and  Wynkyn  de  Wordes.  As 
the  Elizabethan  age  preceded  the  age  of  Louis  XIV.,  and  as  the  English 
Commonwealth  preceded  the  French  republic,  so  the  age  of  enthusiasm 
for  black-letter  m  London  preceded  that  age  of  enthusiasm  for  black- 
letter  which  now  prevails  in  Paris.  The  present  period  in  fVance 
is  equivalent  to  the  period  of  the  Roxbuigh  sale  in  England ;  and  it 
appears  to  have  had  an  analogous  effect  in  preventing,  for  a  time, 
French  books  from  leaving  France.  Even  when  they  have  quitted  the 
oountry  they  have  in  general  only  passed  into  the  hands  of  Frenchmen, 
as,  for  instance,  the  library  of  M.  Cigongne,  whidi  has  in  this  year 
(1860)  crossed  the  Channel  tO  join  the  Ubrary  of  the  Duke  of  Aumale, 
at  Twickenham.  There  is  BtUl  hope  of  reooveiy  of  these  for  the  great 
library  at  Paris,  but  it  has  not  always  suocMded  in  obtaining  the 
rarities  of  ancient  French  literature  which  have  been  first  discovered 
in  other  parts  of  Europe.  Until  the  year  1845,  only  five  or  six  of  the 
French  farces  of  the  16th  centuiy  were  known  to  exist  in  different 
libraries  in  France,  and  the  best  French  bibliographeiB^  even  those 
who  gave  their  special  attention  to  dramatic  literature,  had  heard  of  no 
more.  In  that  year  a  volume  was  discovered  at  Augsburg,  containing 
sixty-four  dramatic  pieces  of  this  peculiar  kind,  and  it  was  sold  by 
Hr.  Asher,  the  German  bookseller,  to  the  British  Museum.  The 
French  antiquaries  could  not  at  first  believe  that  the  volume  was 
genuine,  but  all  doubt  has  been  removed  by  the  publication  of  a 
transcript  from  this  unique  and  remarkable  volume  at  Paris. 

The  extent  and  variety  of  the  literature  of  France  in  the  18th 
oenturj  drew  from  Dr.  Johnson  the  emphatic  commendation  that  they 
"  had  a  book  upon  everything."  To  the  intrinsic  interest  of  that 
literature  was  added  the  fearful  historical  importance  whidi  it  gained, 
by  its  having  been  followed  by  the  great  revolution  which,  in  some  of 
its  phases,  seemed  too  plainly  to  prove  that  nations  may,  like  individuals, 
be  subject  to  mental  aberration.  The  pamphlets  of  that  period  found 
more  than  one  Thomason,  and  extensive  collections  of  them  exist  in 
the  national  libraries  of  both  France  and  England.  A  large  portion  of 
the^ '  Moniteur '  of  those  years  has  been  since  twice  reprinted  in  its 
entirety,  and  is  probably  this  only  set  of  a  newspaper  that  ever  received 
•uoh  an  honour.  The  history  of  France  during  the  age  of  Napoleon,  is  so 
closely  intermingled  with  that  of  England  throughout,  that  many  of 
the  valuable  historical  works  which  have  been  issued  upon  it  in  France 
are  desirable  additions  to  any  great  English  library,  and  the  Museum 
Ott^t  to  possess  them  all  The  library  at  Paris,  which  has  recently 
issued  a  catalogue^  inr  many  quarto  volumes,  of  its  collection  of  the 
histoiy  of  Fraooe,  appears,  in  this  department,  to  be  very  complete,  so 
lar  as  French  literature  is  concerned,  but  to  have  concerned  itself  but 
little  with  what  has  been  written  upon  France  by  foreigners. 

The  literature  of  Germany  is  now  wiUi  thrit  of  Fi  once,  the  richest 


literature  of  the  continent.  It  is  one  of  the  many  fortunate  v  ^  rp^^ 
stances  which  attach  to  the  English  language,  that  it  stands  mitt.  «. 
between  the  two  modem  languages  that  contain  the  greatest  amounb 
of  learning — ^that  a  person  acquainted  with  English  is  by  that  circum- 
stance haU-aoquainted  with  French  and  half  with  German.  The 
history  of  the  cultivation  of  the  German  language  is  striking. 
Singularly  rich  in  capabilities,  spoken  by  a  great,  powerful,  and 
enlightened  nation  in  the  centre  of  Europe,  it  was  for  centuries 
neglected  at  home  and  despised  abroad.  It  was  not  till  about  1750 
that  it  emerged  into  cultivation  by  native  {genius,  and  not  till  half  a 
century  later  that  it  became  an  object  of  liberal  study  with  foreigners. 
It  is  now  in  England  the  language  that  is  most  cultivated  after  French ; 
it  is  studied  in  France  and  Italy,  and  is  even  penetrating  into  Spain. 
Always  renowned  for  learning,  its  learning  till  about  1750  was  cluefly 
couched  in  Latin,  and  the  most  ardent  patriot  could  not  imagine  that 
its  literature  stood  on  a  level  with  that  of  several  foreign  nations.  At 
present,  not  to  read  German  prose  is  to  be  excluded  from  one  of  the 
main  sources  of  liberal  information ;  and  not  to  read  German  poetry 
to  be  shut  out  from  the  enjoyment  of  some  of  the  happiest  pro- 
ductions of  genius.  Professor  Person,  in  the  early  part  of  this  century, 
produced  a  laugh  by  the  observation  that  "  life  was  not  long  enough 
to  learn  German " — but  the  laugh  which  is  now  excited  by  it  is  at 
Person's  expense, 

Germany  has  alwa3r8  been  remarkable  for  its  numerous  and  extensive 
libraries,  for  the  diligence,  perseverance,  and  minute  attention  of  ita 
book«collectors,  and  for  the  admirable  arrangements  of  its  book-trade,  in 
which  by  the  agency  of  a  book  metropolis,  Frankfort  or  Leipzig,  the 
most  active  droulation  has  always  been  carried  on  between  the  heart 
and  the  extremities.  It  might  therefore  have  been  anticipated  with 
some  oonfidence,  that  in  Germany  complete  collections  of  German 
literature  would  be  found  to  exist.  This  is  far  from  being  the  case. 
We  frequentiy  hear  at  the  present  day  of  collections  of  early  German 
literature  in  private  hands  which  contain  works  not  in  the  public 
libraries.  A  few  years  ago  the  collection  of  Herr  Von  Meusebach, 
consisting  of  86,000  German  volumes,  was  bought  in  a  mass  for  the 
library  at  Berlin — and  the  acquisition  was  spoken  of  as  one  that  was 
absolutely  necessary  to  place  the  German  department  in  a  satisfactory 
condition,  and  as  giving  the  library  at  Berlin  a  superiority  over  those  of 
Munich  and  Vienna.  When  in  1845,  a  large  selection  from  the  col* 
lection  of  Kuppitsch^  a  bookseller  at  Vienna,  was  bought  for  the  British 
Museum,  it  soon  turned  out  that  some  of  the  books  thus  acquired  were 
unique,  and  a  reprint  has  since  been  issued  in  Germany  of  one  of  the 
works  of  Fischart,  a  German  humorist  of  the  16th  century,  from  the 
Museum  copy.  In  the  catalogue  of  the  Museum  issued  in  1818-19,  the 
names  of  Goethe,  Herder,  and  Lessing  do  not  occ\ir ;  and  Schiller  is 
mentioned  only  in  connection  with  an  English  translation  of  the 
'  Ghost-seer.'  The  presentation  of  the  library  of  Geoige  III.  first 
brought  to  the  Museum  a  creditably  extensive  collection  of  German 
literature  and  history,  for  which  it  probably  was  partly  indebted  to 
the  taste  of  his  German  queen.  That  collection  has  since  been 
increased  at  least  twenty-fold.  The  Museum  has  acquired  more  than 
thirty-thousand  German  volumes  in  the  course  of  the  last  ten  years. 
Much  as  the  literature  of  Germany  is  cultivated  in  Russia  and  the 
north,  and  laige  as  are  the  libraries  of  Petersburg  and  Copenhageni 
the  German  library  of  the  British  Museum  is  now  probably  the  finest 
out  of  Germany. 

With  German  the  series  of  langitages  closes,  of  which  specimens  may 
be  expected  to  be  found  in  the  shops  of  foreign  booksellers  in  London 
or  in  the  foreign  circulating  libraries  of  the  metropolis.  The  other 
modem  languages  of  Europe  do  not  make  their  appearance  in  England 
in  ordinary  literary  commerce,  and  are  not  taught  as  a  branch  of  educa- 
tion. With  Dutcn  or  Danish,  or  Swedish,  it  can  hardly  be  expected 
that  it  will  ever  be  otherwise ;  but  Russia  with  its  sixty-five  millions 
of  speakers,  and  the  growing  importance  of  its  empire,  may  probably  in 
the  next  generation  play  the  same  part  that  German  has  done  in  thist 
In  the  meantime  the  arguments  that  have  been  used  with  respect  to 
augmentations  of  the  national  library,  may  be  applied  with  increased 
force  to  the  measure  of  providing  it  with  the  best  literature  of  these 
languages.  One  of  the  great  purposes  of  a  national  library  is  to  assist' 
the  student.  The  nation  does  not  merely  provide  books  for  the 
amusement  or  edification  of  the  many,  but  also  for  the  instruction  of 
the  studious  few,  that  through  the  medium  of  those  few  tiie  great  body 
of  the  public  may  receive  a  benefit  not  otherwise  attainable.  A  score 
of  men  who  read  Dutch  or  Danish,  may,  by  having  access  to  ample 
stores  of  Dutch  and  Danish  literature,  be  enabled  to  keep  an  eye  on  all 
that  has  interest  or  importanoe  for  the  English  public,  and  bring  it 
effectually  forward. 

Dutch  is  a  language  that  has  stores  of  much  interest,  both  in  old  and 
recent  times, — ^in  the  relations  of  its  early  voyagers,  and  ia  the  lazge 
body  of  information  on  record  concerning  its  empire  in  the  Ba^L 
There  are  also  long  sets  of  tracts  or  pamphlets  of  the  17th  century, 
bearing  on  the  commerce  of  the  Bast  and  West  Indies,  and  on  the 
striking  political  events  of  that  century  in  which  Holland  so  gracefully 
terminated  its  long  struggle  with  England  by  sending  us  Uie  vindi- 
cator of  English  liberty.  The  Dutch  have  many  libraries,  but  none  of 
remarkable  extent,  and  they  have  bestowed  littie  attention  on  the 
collection  and  preservation  of  their  own  literature.  The  largest  assem- 
blage of  the  Datoh  drama  in  existeikce  has  somehow  found  its  way  to  the 
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r:  101  libmry  at  Paris,  which  in  other  respects  is  not  rich  in  the 
Muerature  of  Holland.  The  largest  collection  of  Dutch  books  anywhere 
aasemblod  is  in  the  librarf  of  the  "Society  of  Dutch  Literature"  at 
Leyden,  of  which  a  valuable  catalogue  has  been  published.  There  is 
good  reason  to  suppose  that  the  Britith  Museum  contains  the  largest 
collection  to  be  met  with  anywhere  out  of  Holland,  and  that  it  does 
not  yield  to  any  library  in  Holland  in  this  respect,  except  that  of 
Leyden.  The  same  language,  called  Dutch  in  one  country  and  Flemish 
in  the  other,  is,  with  small  variations  of  dialect,  common  to  Holland  and 
Belgium,  but  neglect  of  the  national  language  in  Belgium,  and  the 
aversion  which  has  often  prevailed  between  the  two  countries,  has 
prevented  either  from  paying  sufficient  attention  to  the  literature  of 
the  other,  while  at  the  Museum  neither  has  of  late  yean  been 
neglected. 

The  ancient  language  of  the  North,  which  still  flourishes  in  Iceland, 
and  was  by  common  consent  till  lately  denominated  Icelandic,  produced 
in  the  middle  ages  a  body  of  literature,  much  of  whidi  has,  since  the 
invention  of  printing,  been  given  to  the  press  in  Iceland,  in  Denmark,  and 
lately  in  Norway,  while  much  more  still  remains  in  manuscript  The 
recently  founded  library  of  Reikiavik,  the  capital  of  Iceland,  contains 
less  of  this  printed  literature  than  may  be  found  in  the  British  Museum, 
which  hod  the  advantage  of  receiving  from  Sir  Joseph  Banks  a  col- 
lection  made  during  his  visit  to  Iceland,  and  comprising  some  of  the 
rarest  volumes,  acquired  from  the  library  of  Halfdan  Einarsson,  the 
historian  of  Icelandic  literature.  To  this  have  been  added  a  collection 
ofibred  to  the  Museum  bv  the  learned  Icelander,  Finn  Magnusson, 
and  of  late  years  evei^hmg  of  interest  that  has  appeared  in  this 
very  curious  branch  of  letters.  The  older  literature  of  Denmark  has 
never  yet  been  much  sought  after  beyond  the  boundaries  where  the 
language  is  spoken.  In  its  own  country  the  collection  made  by 
Hjelmsteme,  and  presented  to  the  royal  library  of  Copenhagen  in  1807, 
made  the  first  approach  to  completeness.  The  Danish  department  in 
that  library  was  tiien  made  a  separate  one,  and  the  object  of  particular 
care ;  and  about  that  time  it  might  have  been  expected  with  some 
confidence  that  it  would  be  the  most  complete  collection  of  a  national 
literature  made  by  any  nation  in  Europe.  Danish  was  then  spoken  by 
no  one  beyond  the  dominions  of  the  King  of  Denmark ;  his  authority, 
though  paternal,  was  despotic,  and  the  law  to  deliver  a  copy  of  every 
book  in  his  dominions  to  the  royal  library  was  so  peremptory,  that  at 
first  five  copies  were  required.  The  prospect  soon  vanished.  Norway 
was  separated  from  Denmark  in  1814,  and  took  almost  imme- 
diately to  perplexing  Europe  by  calling  the  language  it  speaks 
Norwegian,  though  the  same  idiom  prevails  at  (>)p^ihagen  and 
Chtistiania,  with  some  slight  difference  of  pronunciation,  which  a 
patriotic  Norwegian  sedulously  exaggerates.  Of  course  the  library  of 
Copenhagen  lost  its  daim  to  Norwegian  books,  and  can,  like  other 
libraries,  only  receive  them  by  present  or  accjuire  them  by  purchase. 
At  the  same  time  the  Norwegian  literature,  since  the  separation  of  the 
countries,  has  become  of  more  importance,  though  still  of  such  small 
extent  that  it  has  been  asserted  that  the  expenditure  of  a  few  pounds 
a-year  would  procure  a  copy  of  everjrthing  issued  in  Norway.  The 
British  Museum  received  with  the  library  of  George  III.  a  valuable 
collection  of  Danish  books,  which  has  of  iate  years  been  carefully  in- 
creased; and  it  probably  at  present  surposBes  every  library  out  of 
Srandinavia  in  its  stores  of  the  literature  of  Denmark  and  Norway. 

Sweden,  like  Denmark,  has  had  no  foreign  competitor  for  its  earlier 
literary  treasures.  In  Schroeder's  work  on  the  earliest  productions  of 
the  Swedish  press,  the  books  he  enumerates  are  extant  in  a  very  small 
number  of  copies,  and  those  copies  are  almost  all  described  as  existing 
in  Sweden.  In  that  country,  as  formerly  in  England,  the  principal 
library  is  not  in  the  capital,  but  in  the  chief  university— that  of  Upsal ; 
and  this  collection,  which  far  surpaases  that  of  Stockholm,  but  is  itself 
inferior  not  only  to  the  royal  library  of  Copenhagen  but  to  the  university 
library  of  that  city,  contains  a  lai^  number  of  Swedish  books ;  but 
has,  like  other  university  libraries,  never  been  directed  with  a  view  to 
embracing  a  complete  collection  of  the  national  literature.  Sweden 
too,  like  Denmark,  has  suffered  in  this  century  a  dismemberment. 
The  conquest  of  Finland  by  Russia  took  from  it  a  country  in  which, 
though  the  language  of  the  uneducated  classes  was  Finnish,  the 
language  of  the  educated  was  Swedish.  Runeberg,  the  most  popular 
poet  now  living  in  the  Swedish  language,  is  by  birth  and  residence  a 
f*inlander,  and  has  never  been  in  Sweden.  Few  Swedish  libraries  are 
extant  out  of  Scandinavia,  except  in  ports  of  Germany  and  Russia 
which  were  formerly  Swedish  provinces,  and  none  of  these  are  probably 
so  extensive  as  that  now  in  the  British  Museum. 

The  literature  of  Hungary  is  almost  entirely  a  growth  of  the  latter 
port  of  the  1 8th  century,  and  of  the  19th.  The  language,  a  branch  of  the 
Tartar  stock,  was  revived,  when  sinking  into  decay,  by  the  exertions  of 
Kozinczy,  and  by  the  attempt  of  the  emperor  Joseph  to  suppress  it.  It 
has  now  become  the  object  of  enthusiastic  affection  on  the  part  of  those 
who  speak  it,  and  who  were  congratulated  on  their  possessing  such  a 
noble  organ  of  thought  and  poetry  by  the  great  linguist  Mezzofanti. 
The  number  of  works  published  in  the  language  in  1795  was  22,  and 
in  1855  no  less  than  640.  The  fine  library  of  Count  Frauds  Szechenyi, 
which  was  given  in  1 802  as  the  foundation  of  a  national  museum  at  Pesth, 
has  since  grown  to  a  collection  which  was  stated  in  1859  to  contain 
180,000  volumes,  of  which  86,000  were  Hungarian  books,  and  20,000  of 
(he  remainder  were  books  xeLating  to  Hungaiy.  These  numbers  are  no 


doubt  much  exaggerated,  but  the  oatalo^e  of  the  original  oollection 
which  was  printed  at  Sseohenyi's  expense  before  the  donation  was  made 
shows  that  he  had  amassed  with  uncommon  care  and  success  almost 
everything  that  related  to  the  history,  the  topography,  and  the  lite* 
rature  of  the  country.  If  the  collection  has  been  oontinued  on  the 
same  scale,  as  it  prohMy  has  been,  it  must  present  as  oomplote  a  sped- 
men  of  what  a  national  library  should  be  as  exists  in  Europe.  In  the 
British  Museum  there  is  a  fine  collection  of  books  on  Hungarian  topo* 
graphy  and  history,  and  also  of  books  in  tiie  Hungarian  language,  which 
may  be  called  an  abridgment  of  the  Sssechenyi  Museiun.  The  Hunga- 
rian refugees  who  arrived  in  London  after  the  failure  of  the  revolution 
of  1848,  must  have  been  agreeably  surprised  to  find  arrived  before  them 
all  their  best  authors  and  most  oistinguished  periodical  publications,  in 
an  abundance  which  showed  that  the  frequent  complaint  of  Hungarian 
patriots  was  not  in  this  instance  justified — that  Hungary  had  not  been 
overlooked  or  forgotten. 

The  success  of  other  languages  has  led  the  Wallachians  recently  to 
attempt  a  national  literature,  which  was  commenced  within  the  last 
twenty  years  by  the  translation  of  some  popular  French  novels  into 
Wallachian  or  "Roumanic,"  by  a  native  princess.      Ibis  not  very 

Eromising  beginning  has  been  followed  up  b^  a  host  of  other  trans- 
itions, and  by  a  few  original  efforts,  some  of  which  appear  to  have 
merit.  The  political  importance  which  has  been  lately  attained  by 
Wallochia  and  Moldavia  has  given  rise  to  a  flood  of  pamphlets  and 
political  writings;  and  the  peculiar  position  of  the  Wallachian  as  a 
solitary  Romanic  language  in  the  east  of  Europe,  has  lent  it  an  interest 
that  otherwise  would  scarcely  bdong  to  it.  Most  of  the  original  publi* 
cations  in  Wallachian  are  in  the  British  Museum. 

The  S|ervian  language  has  far  other  claims  to  notice  in  Its  beautiful 
and  spirited  baUads,  which  have  attracted  from  their  first  appearance 
the  admiration  of  all  literary  Europe.  The  Servian  literature  is  oollected 
with  care  in  the  hbraries  of  other  Slavonic  oountries,  but  there  appears 
to  be  no  public  library  at  Belgrade. 

The  andent  oonuMstion  of  Bohemia  with  England  by  the  marriage 
of  Richard  II.  to  a  Bohemian  queen,  led  to  the  introduction  of  the 
doctrines  of  Wickliffe  from  the  university  of  Oxford  to  the  univendtj 
of  I'rague,  and  so  to  tiie  cultivation  of  the  national  language  in  the 
struggle  which  ensued  with  the  Catholic  dergy.  Bohemia  was  the 
first  of  the  Slavonic  languages  which  had  a  printed  literature;  but, 
after  the  defeat  of  Bohemian  Protestantism  in  the  Thirty  Tean^ 
War,  that  literature  was  also  attempted  to  be  suppressed.  A  Jesuit 
father  of  the  17th  century,  is  branded  with  in^uny  as  having  for 
many  years  collected  Bohemian  books  for  the  purpose  of  destroying 
them,  an  attempt  in  which  he  had  no  common  share  of  success.  As 
in  the  case  of  Hungary,  the  Bohemian  language  was  sinking  into 
apparently  irrecoverable  decay,  and  yidding  the  ground  it  had  for- 
merly occupied  to  German,  when  this  tendency  was  arrested  by  the 
exertions  of  native  scholars,  and  for  some  years  past  the  language 
has  been  growing  more  and  more  into  literary  cniltivation.  One  of  the 
chief  measures  taken  by  the  national  party  was  the  establishment 
of  a  "  Bohemian  Museum  "  at  Prague,  to  contain  among  other  thingi 
a  oollection  of  Bohemian  literature.  Bohemian  is  not  luce  Hungarian, 
an  isolated  language ;  and  the  recent  Panslavistic  movement  has  called 
attention  to  Bohemia  and  its  literature  in  otiier  Slavonio  countries. 
The  library  of  St.  Petersburg  was  enriched  in  1852  by  the  purchase 
of  the  liorary  of  Jungmann,  the  author  of  the  great  Bohemian 
dictionary,  and  the  historian  of  Bohemian  literature.  The  student  of 
the  language  will  find  a  good  collection  of  Bohemian  books  of  recent 
date,  and  some  curious  ones  of  an  older  date,  in  the  British  Museum. 

The  literature  of  Poland  has  been  remarkably  unfortunate.  It  had 
a  period  of  cultivation  almost  contemporary  with  our  Elicabethan  age, 
but  its  early  productions  rival  in  scardty  those  of  Bc^emia»  for  though 
they  were  not  made  the  object  of  systematic  persecution,  the  in- 
difference of  the  Poles  to  literary  treasures  has  been  so  marked,  that 
most  of  their  ancient  books  have  been  gradually  consigned  to  destruc- 
tion by  mere  cardessness  and  wantonness.  When  y>^T"«H  in  the  18th 
century,  brought  together  his  immense  library,  one  of  his  prindpal 
objects  was  to  amass  everything  that  related  to  Poland,  and  it  is  stated 
that  20,000  of  his  volumes  had  reference  to  this  subject,  though  the 
whole  number  of  books  in  the  Polish  language  in  his  library  wasl  ess 
than  5000.  Many  of  the  books  in  this  coUection  were  unique,  and  of 
form  a  second  collection  approaching  to  it  in  completeness  was  out  of 
the  question.  When,  therefore,  the  whole  Zaluski  library  was  carried 
off,  as  has  been  already  stated,  to  St  Petersbux^gh  by  the  Russians,  the 
Poles  sustained  not  oxily  a  great  but  an  irreparable  loss.  On  the  second 
occasion  of  the  seizure  of  the  Polish  libraries  in  183S,  the  Emperor 
Nicolas  was,  it  appears,  considerate  enough  to  direct  that  books  in 
Polish  and  books  on  medical  subjects  should  be  permitted  to  remain 
in  Warsaw.  The  Polish  emigrants  have  since  establidied  a  Polish 
library  in  Paris,  and  Prince  Adam  Czartoryski,  the  same  from  whom  the 
Russians  took  ihe  library  of  Pulawy,  presented  to  Ihe  British  Museum 
in  1838,  a  small  collection  of  seventy  or  dgfabr  Polish  volumes.  A  few 
years  afterwards,  the  movement  commenced  for  increasing  the  Museum 
library,  and  it  has  now  the  richest  oollection  of  Pcdish  literature  out  of 
Poland  and  Russia.  To  judge  from  the  occasional  complaints  of 
Warsaw  journals  as  to  the  ddeetive  literary  oommunioation  between 
that  capital  and  Posen  and  Cracow,  it  is  not  improbable  that  Polish 
books  from  the  three  literary  centres  of  the  Polish  language  under 
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three  different  govemmentB,  may  be  often  assembled  in  London  before 
they  meet  on  their  native  soil.  On  that  native  soil  many  of  the  literaiy 
productions  of  the  Polish  '  emigration '  are  of  course  forbidden  to 
appear  at  all,  while  at  the  Museum  they  are  still  but  imperfectly 
represented,  though  care  is  now  taken  to  collect  them  from  the 
different  localities  where  they  appear,  at  Leipzig,  or  Poitiers,  or  Totten- 
ham. Amid  the  oonTukions  of  the  contment,  and  the  dangers  and 
circumscriptions  which  surround  Polish  libraries  in  Poland,  it  is  far 
from  improbable  that  the  future  historian  of  Polish  literature  may 
have  to  seek  some  of  his  best  materials  in  Qreat  Russell  Street. 

The  literature  of  Russia  commenced  in  the  year  1708.  It  was  then 
that  Peter  the  Great  issued  his  new  alphabet,  an  improvement  on  the 
old  and  clumsy  Slavonic  alphabet  which  it  supplanted,  but  still  re- 
taining one  of  its  worst  defects,  in  a  silent  letter,  which  in  every 
Russian  volume  wastefully  consumes  at  least  a  sheet  Along  with  the 
alphabet  the  old  Slavonic  language  was  abandoned,  and  the  Russian, 
whic^  had  hitherto  been  spoken,  not  written,  became  the  language  of 
literature.  A  collection  of  it  was  located  in  a  very  singular  quarter. 
Denis,  the  author  of  the '  Introduction  to  Bibliography,'  tells  us  in 
1775,  and  again  in  1796,  in  his  account  of  the  libraries  of  Italy,  that  in 
that  of  Modena  was  a  collection  of  all  the  Russian  books  ever  printed, 
and  the  statement  is  repeated  in  1846,  in  Roncetti's  Italian  translation 
of  Denis,  a  carefully  edited  book,  with  excellent  illustrative  notes. 
Meanwhile,  with  regard  to  the  great  Zaluski  library  of  Warsaw, 
collected  by  a  Pole,  and  rich  in  Slavonio  literature,  there  is  a  dis- 
agreement among  authorities  as  to  the  number  of  Russian  books  it 
contained,  some  stating  that  there  were  five,  and  others  that  there 
were  only  four.  When  the  library  was  removed  to  St  Petersburg, 
and  made  the  public  library  of  Russia,  measures  were  taken  to  remedy 
this  defect,  and  in  the  official  guide  to  that  library,  published  in  1850, 
the  number  of  Russian  books,  forming  a  separate  department  with  a 
separate  librarian,  is  stated  at  40,000,  and  it  has  since  been  materially 
augmented.  The  literature  of  Russia  is  now  in  a  period  of  gigantic 
growth,  and  some  of  its  productions  are  individually  of  gigantic  size. 
A  single  number  of  a  Russian  monthly  or  fortnightly  magazine,  is 
generally  of  the  dimensions  of  an  English  quarterly  review,  and  a 
periodi(»l  of  the  first  class,  of  which  there  are  several,  presents  its 
readers  in  the  course  of  a  twelvemonth  with  six  or  seven  thousand 
closely  printed  octavo  pages,  in  which  are  inserted  as  articles  among 
the  original  matter,  complete  translations  of  such  works  as  Prescott*s 
'  Conquest  of  Mexico,'  or  Kingsley's '  Two  Tears  Ago.' 

It  is  one  of  the  most  singular  literary  phenomena  of  our  time  that  this 
great  movement  is  taking  place  among  a  nation  of  nearly  seventy  millions 
of  population,  and  that  it  is  in  most  other  countries  so  thoroughly 
ignored.  The  Russian  authors  abound  in  talent,  and  some  of  them 
have  manifested  genius ;  their  subjects  are  full  of  interest.  If  they 
treat  of  their  own  topography,  it  is  that  of  so  mighty  a  portion  of  the 
earth's  surface,  that  it  cannot  fail  to  have  a  general  bearing ;  if  of  their 
own  history,  it  is  so  intimately  connected  in  modem  times  with  that 
of  Europe  in  general,  and  England  in  particular,  tiiat  a  more  intimate 
acquaintance  with  it  is  highly  desirable.  They  are  great  travellers  aJao, 
and  there  is  much  in  their  observations  on  our  own  and  other  ooimtries 
that  deserves  attention.  Their  admiration  of  English  literature  is 
warm,  but  not  indiscriminate ;  and  while  in  Spain  or  Italy  we  might 
seek  in  vain  for  critics  who  appreciate  our  merits  or  detect  our  faults, 
the  observations  of  Russians  may  perhaps  anticipate  the  judgment  of 
posterity.  In  matters  of  politics,  their  freedom  of  speech  is  greater 
than  we  suppose,  and  they  write  much  on  subjects  of  oontemporary 
history.  Of  late  years,  a  '  Russian  Free  Press '  has  been  established  in 
Xiondon,  in  which  some  of  their  most  eloquent  writers  express  their 
opinions  altogether  without  restraint,  and  as  these  publications  are 
known  to  be  constantly  read  by  the  emperor,  they  exercise  an  im- 
portant political  influence  in  Russia  itseU.  Beyond  the  limits  of 
Russia  ,there  is  now  apparently  no  Russian  library  of  great  extent — 
that  of  Modena  being  anterior  to  the  great  movement  in  Russian 
literature-— except  the  collection  in  the  Britii^  Musemn.  Four  or 
five-and-twenty  years  ago,  a  solitary  En^h  student  who  had  set 
himself  to  master  the  Russian  language,  found  himself  thrown  entirely 
on  his  own  resources  for  prosecuting  the  study  of  its  literature.  It  was 
the  same,  not  only  with  Russian,  but  with  Polish,  with  Bohemian, 
with  Servian,  with  Hungarian,  with  Dutch,  with  Danish,  with  Swedish 
— in  short,  with  all  the  secondal^  languages  of  Europe.  No  laige  col- 
lection of  any  one  of  them  then  existed  in  England,  imless  possibly  in 
private  hands.  No  large  public  collection  of  any  of  them  is  known 
now  to  exist  in  England  except  under  one  roof,  that  of  the  British 
Museum,  and  there  they  are  all  assembled.  Small  as  has  been  the  cost 
of  amassing  it — less  probably  for  the  whole,  than  was  given  at  Paris  a 
few  years  ago  for  a  single  one  of  Marshal  Soult's  '  Murillos  '—it  is  a 
collection  imrivalled  of  its  kind  in  Europe.  The  poorest  student  who 
has  access  to  the  British  Museum  has  now  access  to  unlimited  stores, 
of  which  he  has  only  to  bring  the  key. 

The  literature  of  Russia  is  one  of.  the  most  recent,  the  literature  of 
its  bordering  empire,  China,  is  the  most  ancient,  to  which  ^e  art  of 
printing  has  been  applied.  I  is  no  less  strange  than  true,  that  that 
admirable  art  was  first  invented  in  the  country  of  all  the  world  to 
whose  language  its  benefits  are  least  applicable— in  a  country  destitute' 
of  an  alphabet — and  that  while  exercised  there  for  centuries,  it  never 
penetrated  into  the  neighbouring  states  of  India,  a  land  of  literature 


and  dvilisation,  with  the  most  perfect  alphabet  in  existence.  The 
date  of  its  first  discovery  is  stated  by  M.  Stanislas  Julien,  the  eminent 
Chinese  scholar,  to  be  assigned  by  Chinese  authorities  to  the  6th  oen* 
tury  of  the  Christian  era,  more  than  eight  hundred  years  prior  to  the 
discovery  of  Gutenberg.  Through  all  the  vioiBsitudes  from  the  time 
of  "  the  burning  of  the  books  "  by  the  first  emperor  of  united  China,  to 
the  war  against  learning  carried  on  by  the  present  insui^g^ents,  litera- 
ture has  flourished  in  tiie  "  middle  longdom,"  in  which  it  has  in  part 
taken  the  place  of  religion.  The  literature  of  China  has  always  be^ 
more  akin  to  that  of  modem  Europe  than  that  of  any  other  Asiatic 
coimtry.  The  Chinese  have  plays,  which  are  a  kind  of  composition 
unknown  to  tiie  Arabs  and  PefSians ;  they  have  novels  and  newspapers ; 
tiiey  publish  criminal  trials ;  they  circulate  gratuitously  religious  and 
temperance  tracts  of  their  own.  In  regard  to  libraries  their  state  is 
somewhat  problematical  M.  Abel  R^musat,  in  many  respects  a  most 
judicious  and  critical  writer,  teUs  us  in  one  of  his  Essays,  that  an 
Emperor  of  China  ordered  the  publication  of  a  select  collection  of  the 
Chinese  classics  ia  186,000  volumes. 

A  native  Chinese,  who  was  asked  in  the  present  year  (1860),  at  tho 
British  Museum,  what  was  the  largest  library  in  China,  said  that  he 
had  never  been  to  Peking,  but  that  at  Hang-chew  he  had  seen  one  of 
6,000,000  volumes ;  an  excellent  library  to  receive  the  gigantic  edition 
of  the  Chinese  classics.  Nothing  can  be  more  different  from  these 
extraordinary  statements,  than  those  of  other  Chinese  scholars  and 
travellers.  There  is  in  the  British  Museum,  as  in  other  European 
libraries,  a  catalogue  printed  in  China  in  1790,  of  the  library  of  the 
Emperor  Keen  Lung,  the  same  who  received  Lord  Macartney.  M. 
Bazin,  who  published  an  analysis  of  this  catalogue  in  the  Paris 
'  Journal  Asiatique'  for  1850,  states  that  he  found  it  only  contained 
10,500  distinct  works,  including,  it  may  be  observed,  SOS  of  the  nature 
of  encydopeedias,  some  of  which  wera  of  large  extent.  The  library  did 
not  contain  any  work  in  the  common  and  familiar  language  of  China, 
and  all  plays,  novels,  and  works  of  light  literature  were  thus  exdudedL 
lUmusat  himself,  in  a  subsequent  work  to  that  in  which  he  mentioned 
the  edition  of  the  classics,  fixed  the  number  of  volumes  in  the  lai;ge8t 
Chinese  library  at  800,000,  and  his  first  statement  respecting  the 
classics  is  so  obviously  the  fruit  of  some  confusion  between  "  volumes" 
and  "books"  or  "chapters,"  that  it  is  surprising  other  Chinese 
scholars  should  have  repeated  it  without  suspicion.  It  is  evident  that 
large  libraries  are  rare  in  China.  Europeans  who  have  spent  nearly 
twenty  years  in  the  country,  and  seen  more  than  one  of  its  lai^e  cities, 
report  that  they  never  happened  to  see  an  extensive  collection  of 
books.  Collections  of  ancient  porcelain  vases  are  numerous  in  Chioa, 
but  not  collections  of  ancient  volumes.  Dr.  Schott,  in  his  Survey  of 
Chinese  Literature,  in  the  Transactions  of  the  Berlin  Academy,  quotes 
ihe  existence  of  a  Chinese  printed  book  at  St.  Petersburg  with  the 
date  1419,  as  a  phenomenon,  and  observes  that  it  shows  the  opinion 
to  be  erroneous,  that  a  Chinese  book  can  hardly  last  lonfl;er  than  three 
centuries  on  account  of  the  thickness  of  the  paper.  The  white  ants 
are  also  great  enemies  of  Chinese  literature.  In  fact,  in  the  libraries 
of  Chinese  temples,  founded  by  the  Emperor  Kang  He,  who  reigned 
from  1661  to  1722,  it  is  reported  by  European  observers,  that  many  of 
the  books  are  now  illegible  from  aecay,  and  it  is  far  from  improbable 
that  some  of  the  Chinese  books  presented  to  the  Bodleian,  by  Arch- 
bishop Laud,  soon  after  its  foundation  in  1602,  may  be  of  older  date 
than  any  to  be  readily  met  with  in  China  itseli 

Chinese  libraries  are  more  numerous  in  Europe  than  Russian 
libraries.  There  is  a  fine  one  at  Paris,  containing  many  volumes 
presented  to  Louis  XIV.  by  the  then  reigning  Emperor  of  China ; 
there  is  one  at  St.  Petersbmi;,  one  at  Berlin,  one  at  'Vienna,  and 
several  in  London.  There  is  a  collection  at  the  East  India  House, 
Sir  Geom  Staunton's  collection  in  the  library  of  the  Royal  Asiatic 
Society,  Dr.  Morrison  the  lexicographer's  collection  at  University  Col- 
lege, and  Dr.  Morrison  the  younger's  collection  united  to  Mr.  Hull's 
and  several  others,  at  the  British  Museum.  The  Museum  collection, 
to  which  the  presentation  of  Dr.  Morrison  the  younger's  library  by  the 
British  government,  added  11,500  volumes  at  once,  is  probably  of  not 
less  than  20,000  volumes,  and  is  scarcely  inferior  in  numbers  to  any 
other  in  Europe. 

The  nations  which  are  under  the  influence  of  Chinese  civilisation 
are  all  cultivators  of  printing.  The  literature  of  the  Manchoo- 
Tartars,  who  are  intellectually  subject  to  China,  though  they  hold 
the  position  of  its  conquerors,  is  devoid  of  interest,  as  consisting 
almost  entirely  of  servile  translations  from  Chinese.  The  Japanese 
books  are  not  translations  from  the  Chinese,  but  in  most  cases  Chinese 
books  with  Japanese  notes  and  explanations,  mixed  up  in  such  a  state 
of  confusion  that  the  accounts  which  recent  travellers  give  us  of  the 
superiority  of  the  Japanese  to  the  Chinese  in  point  of  sagacity  and 
ingenuity,  appear  to  require  confirmation  before  they  can  be  admitted 
in  matters  of  literature.  Siebold,  who  enjoyed  unusual  opportunities 
of  observation,  stated  that  libraries  are  numerous  in  Japan,  and  that 
those  both  of  the  secular  and  the  ecclesiastical  empire  were  extensive, 
but  declined  giving  any  opinion  as  to  the  numbers  which  BalM 
assumed  to  be  about  150,000  volumes  in  each.  If  Siebold's  statement 
were  well-founded,  that  "  from  five  to  eight  thousand  "  small  volumes, 
maps,  &C.  were  annually  published  in  the  Japanese  cities,  this  estimate 
has  nothing  improbable. 

Of  Manchoo-Tartar  books  the  lai^geat  oollectioDa  in  Europe  are  at 


LIBRABIE& 


LIBRABIES. 


Fftris,  that  language  having  been  a  peonUar  iaTourite  of  the  French 
miBflionariee ;  and  there  ia  a  small  ooUeotion  in  the  Britiah  MuBeum. 
The  laigett  aBsemblage  of  Japanese  books  at  present  in  Europe  is  that 
at  Leyden,  brou^t  by  Siebold  from  Japan ;  but  there  are  others  at 
Vienna  and  Paris,  and  a  few  volumes,  probably  soon  to  be  augmented, 
in  our  own  national  library. 

After  leaving  China  and  Japan,  it  is  necessary,  in  order  to  find 
another  Asiatic  nation,  the  main,  body  of  whose  literature  exists  in 
print,  to  pass  to  the  western  «xtremi^  of  Asia,  and  for  the  chief  seat 
of  its  printing-presses  to  look  still  further  westward  in  Europe.  It  is 
from  the  idand-convent  of  St.  Laasaro,  near  Venice,  that  the  chief 
supply  of  books  is  sent  forth  to  the  Armenians,  the  "Jews  of  Christen- 
dom." The  same  order  of  literary  monks  as  flourishes  at  Venice,  the 
Mechitarists,  have  now  founded  branch  establishments  in  Vienna  and 
Paris,  at  which  the  press  is  in  fuU  activity.  They  issue  not  only 
editions  of  the  andent  Armenian  historians,  Hoses  of  Ghoreneand 
others,  but  tnnslations  of  the  most  popular  and  useful  works  from  the 
Europaan  languages— Rollings  '  History '  and  Biisching^s '  Geography,' 
the  'Paradise  Lost'  and  the  'Night  Thoughts," Robinson  Crusoe'^ and 
'Unde  Tom'a  Cabin.'  In  some  antsgonism  to  the  Boouux  Catholic 
Armenians  of  Venice,  who  are  attwmed  to  andent  Armenian,  the 
American  missionaries  at  Smyrna  and  elsewhere  support  Protestantism 
in  modem  Armenian ;  and  a  few  books  in  the  language  find  their  way 
from  the  press  at  Calcutta.  Of  the  Venetian  publications,  there  are 
probably  sets  in  many  European  libraries,  and  the  Museum  has  one 
which  is  believed  to  be  complete  in  all  but  transUtions,  and  includes  a 
large  selection  of  these. 

The  literature  of  Sanscrit,  the  ancient  language  of  India,  was  first  made 
known  hejond  its  ancestral  predncts  by  the  researches  of  Englishmen. 
The  names  of  Wilkins,  Cdebrooke,  and  Wilson,  will  always  recdve  the 
veneration  of  scholan  for  their  inestimable  labours  as  {Moneers  in  a 
field  of  study  so  ancient  in  one  sense,  so  novd  in  another.  Scarcdy 
half  a  century  has  dapsed  since  the  publication  of  Wilkins's  Grammar, 
and  the  discovexy  of  the  Sanscrit  Ismguage  has  changed  the  basis  of 
philology.  A  language  which  eighty  years  ago  was  not  known  to  a 
single  European,  now  counts  its  professors  and  students  at  Oxford 
and  Berlin.  Active  however  as  the  press  has  been,  both  in  India  and 
£uiY>pe,  to  reproduce  some  of  the  chief  productions  of  Sanscrit 
literature,  the  main  body  of  that  literature  must  stiH  be  sought 
not  in  libraries  of  printed  books,  but  of  manuscripts.  There  are 
now  collections  of  some  value  at  Berlin  and  Oxford,  and  even  at 
Copenhagen  and  Paris,  but  the  collection  bequeathed  by  Colebrooke 
to  the  East  India  House  at  London,  is  the  finest  in  Europe,  and  has 
been  a  magnet  of  attraction  to  Sanscrit  scholars,  similar  to  that  pre- 
sented to  Hebrew  scholars  by  the  Oppenheuner  collection  at  the 
Bodleian.  The  Sanscrit  manuscripts  at  the  Museum  are  less  than  180, 
at  the  East  India  House  more,  it  is  believed,  than  3000  volumes,  and 
each  volume  there,  on  an  average,  contains  four  or  five  tracts.  The 
best  continental  scholars  are  of  opinion  that  without  access  to  that 
collection,  the  study  of  Sanscrit  literature  cannot  be  satisfactorily 
pursued.  The  recent  abolition  of  the  East  India  Company  has  made 
the  fate  of  their  library  a  question  for  decision,  and  it  is  probable  that 
most  scholars  would  wish  to  see  it  deposited  in  the  British  Museum, 
were  it  not  that  the  regulations  of  ^e  Museum  prevent  the  manu- 
scripts from  being  taken  from  within  its  walls,  wmle  the  regulations 
of  the  East  India  library  are  in  that  respect  more  liberal  than  those  of 
sny  other  English  establishment. 

The  languages  of  India,  after  the  Sanscrit,  more  than  twenty  in 
number,  have,  except  tihe  Hindustanee,  little  of  literary  interait, 
ss  in  most  cases  they  contain  hardly  anything  but  translations, 
whether  of  works  from  other  oriental  languages  hj  natives,  or 
of  the  Bible  by  missionaries,  or  of  medical  and  sdentific  works  by 
other  Europeans,  anxious  to  improve  the  native  mind.  Slender  as 
the  individual  importance  of  these  productions  may  be,  it  is  still 
wonderful  that  so  little  attempt  appears  to  have  been  made  to  collect 
them,  either  in  India  or  England;  for  in  the  first  place  they  are 
certain  to  have  some  kind  of  philological  value,  and  in  tiie  second  they 
sie  memorials  of  one  of  the  most  singular  phases  of  society  that  has 
ever  existed.  The  EngUsh  student  of  one  of  the  languages,  with  a 
view  of  qiualifying  hiinself  for  office  in  India,  might  be  materially 
benefited  by  finding  assembled  here  a  good  collection  of  its  literature. 
The  best  of  the  kind  in  London  are  at  the  Royal  Asiatic  Society  and 
at  the  East  India  House ;  but  much  still  remains  to  be  done. 

The  languages  of  the  Eastern  Archipelago,  the  Javanese,  the  Bugis, 
and  others,  and  the  omnipresent  Malay,  present  points  of  interest ;  and 
since  the  time  when  Sir  Stamford  lU^es  as  governor  of  Java  made 
such  vigorous  inroads  into  the  realm  of  ignorance,  the  Dutch  have 
awakened  to  wipe  away  that  reproach  which  was  foimerly  made  to 
them  of  neglecting  studies  to  wluch  they  alone  had  eusy  access. 
Within  the  kst  twenty  years  the  Dutch  scholars  have  cultivated  the 
languages  of  the  Ardkipdago  with  equal  aed  and  success,  and  deserve 
for  their  exertions  in  this  matter,  the  thanks  of  literary  Europe.  Of 
course  it  is  in  tiie  Dutch  libraries  that  manuscripts  of  tnem  are  to  be 
found  in  the  greatest  abundance;  but  in  the  British  Museum  there 
is  an  admirable  collection,  made  by  Mr.  Crawford,  amounting  to 
about  150,  and  there  are  also  tiie  collections  of  Marsden  at  King's 
College,  uid  of  Leyden  at  the  East  India  House. 

All  the  Mohammedan  world,  however,  in  India^  in  the  Eastern 
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Ardiipdago  and  eliewhere,  looks  for  its  treasures  of  literatux^  to  ood 
of  what  are  emphatically  called  "  the  three  languages"— the  three  great 
idioms  of  Western  Asia  and  of  Northern  Africa — ^the  Arabic,  Persian, 
and  Turkish.  The  literature  of  tiie  Arabia— of  the  language  which 
was  once  not  only  that  of  Mecca  and  Cairo  and  Fez,  but  of  Cordova  and 
Granada,  is  now  fallen  from  its  high  estate.  The  Mohammedans  are 
paying  the  penalty  of  that  obstinate  aversion  to  printing,  which  might 
almort  be  considered  a  part  of  their  religion.  The  process  as  practised 
in  China,  was  described  by  a  Persian  historian,  who  was  contemporary 
with  the  Crusades;  but  the  description  of  printing  by  Rashio- 
ed-din,  remained  itself  in  manuscript  till  printed  at  Paris  in  the 
19th  century.  The  art  was  introdui^  into  Spain  more  than  twenty 
years  before  Boabdil  was  driven  forth  from  Granada;  but  the  first 
book  printed  in  that  dty  was  two  yeus  after  his  expuldon.  For 
centtiries  after,  in  Mohammedan  countries,  the  art  was  contemptuoudy 
left  to  Jews  and  Christians.  The  increasing  preponderance  of  the 
£Vanks  has  at  last  brouf^t  about  some  change,  and  Arabic  books  ar« 
now  printed  at  Constantinople,  at  BouUk,  near  Ouro,  at  Algten,  and 
in  India.  While  the  French  at  Algiers  print  mud^  of  the  old  Arabic 
literature,  the  Mohammedans  at  Boulak  chiefly  issue  translations 
from  the  French,  of  treatises  oo  tactics,  mathematics,  and  medidne. 
Of  Arabic  lib^ffies  the  chief  are  in  Cairo ;  but  there  and  elsewhere  the 
Arabic  libraries  of  the  preaent  day  represent  the  literature  of  dasdo 
Arabic,  aa  the  monastic  librsries  of  the  middle  ages  represented 
the  clasdc  literature  of  Greece  and  Rome.  The  jGubio  historian, 
Ibn  Aby  Tay,  affirms,  as  M.  Quatrem^  tdls  us,  that  in  the  old  library 
of  Cairo  there  were  1200  copies  of  the  history  of  El-Tabari,  a  statement 
that  reminds  the  modem  English  reader  of  the  2000  or  3000  copies  of 
Macaulay's  History,  and  M'CSintock's  Voyage,  in  Mudie's  circulating 
library.  Every  copy  of  the  Arabic  of  El-Tabari  had  disappeared  rad 
the  book  was  only  known  in  its  Persian  tnmslation,  till  a  portion  of  the 
Ard)ic  was  recenUv  diuovered  in  Euro^  A  similar  history  wUl 
have  to  be  told  ox  many  an  Arabic  classic,  which  now  probably  only 
exists  in  the  great  libraries  of  the  Franks.  At  Paris,  at  Leyden,  at 
Oxford,  at  St.  Petersburg,  and  at  Vienna,  there  are  laige  collections, 
and  that  at  the  British  Museum  is  of  condderable  importance.  Sims*s 
useful ' Handbook  to  the  Museum'  gives  the  number  of  manuaeripts 
as  1060. 

.  While  Arabic  is  to  the  Mohammedan  what  Latin  is  to  the  Catholic 
nations,  the  more  easy  and  ^«^tlifty  PersLan  takes  rather  the  place  of 
French,  and  was  long  to  India  what  the  French  was  to  Germany.  In 
the  library  of  Tippoo  Sahib,  which  was  chiefly  composed  of  that  taken 
by  Mb  father  Hyder  Ali  by  force  of  arms  from  the  Nabob  of  Cheetore, 
it  was  found  upon  its  transference  to  the  East  India  House,  after  the 
&11  of  Seringapatam  that  the  number  of  Arabic  and  Persian  works  was 
nearly  2000,  and  a  few  works  in  Hindustanee  and  other  languages 
completed  the  library.  Stewart,  who  published  the  catdogue,  expressed 
lus  surprise  at  the  number  of  the  volumes;  but  the  library  of  the 
king  of  Oude,  which  was  catalogued  by  Dr.  Sprenger  in  1848  at 
Lucknow,  was  far  superior  in  numbers  wough  ii&erior  in  condition, 
bdng  devoiired  by  rats  and  white  ants.  At  Lucknow,  the  invention  of 
Sendelder  had  found  more  favour  in  Orientd  eyes  than  the  invention  of 
Gutenberg.  Twdve  lithographic  presses  were  at  work  in  the  town 
before  some  arbitrary  caprice  of  the  king  of  Oude  put  a  check  on 
their  astivity.  More  Persian  books  have  been  printed  and  lithographed 
in  India  than  in  Persia  itself,  where  a  printing  press  has  however  been 
established  in  Teheran,  which  issues  a  newspaper.  Of  the  three 
editions  of  the  greatest  of  Persian  poets,  Ferdud,  two  were  printed  at 
Calcutta  by  Englishmen,  and  the  other  at  Paris  by  a  German ;  but 
most  of  the  treasures  of  Persian  literature  are  still  to  be  sought  in 
manuscript.  Fine  libraries  of  Persian  are  to  be  found  at  Paris,  at 
St.  Petersburg  (where  the  collection  of  orientd  manuscripts  in  the 
library  of  the  Academy  is  supposed  to  be  the  finest  in  Europe  out  of 
Paris),  and  at  L^den,  Oxford,  and  London.  Tippoo  Sahib's  library  ia 
now  m  the  East  Lidia  House,  and  the  number  of  Persian  manuscripts 
at  the  Museum  is  given  as  1082. 

The  Turkish  language,  though  far  from  being  of  such  ganerd 
literuy  importance  as  Arabic  and  Persian,  is  d>uiidant .  in  poets,  and 
rich  in  historians,  whose  narratives  are  more  generally  interesting  as 
describing  the  Turkish  collisions  with  the  more  dvilised  nations  whom 
they  unhappily  conquered.  Its  relative  importance  is  wdl  represented 
by  its  numbas  in  the  British  Museum,  in  which  it  counts  less  than 
three  hundred  manuaeripts,  while  Arabic  and  Persian  are,  as  we  have 
seen,  each  over  a  thousand.  Printing  was  partially  establiahed  in  Con- 
stantinople at  the  commencement  of  the  18th  century,  and  after  a  long 
intervd  of  interruption,  again  in  the  19th.  The  libraries  at  Constanti- 
nople appear  to  represent  the  extreme  of  deoentralisatioiL  There  are 
no  less  than  forty  of  them,  and  the  number  of  books  in  each  varies 
according  to  Von  Hammer,  from  2000  to  2500,  so  that  the  aggregate 
number  of  volumes  is  about  100,000,  of  whidi  of  course  the  greater 
part  are  not  only  duplicatea  but  triplicatea  and  endless  repetitions. 
Zenker  in  his  '  &bliotheca  Orientalis/  published  at  Ldpdg  in  1846, 
aims  at  giving  a  catdogue  of  all  the  booka  in  the  Arabic,  Persian,  and 
Turkish  languages,  printed  dther  in  Europe  or  Asia,  and,  even 
including  translations,  the  number  of  which  he  has  succeeded  in  cd- 
leoting  notices  is  only  1850. 

In  our  lita:Bry  journey  round  the  world  we  have  been  compdlad  to 
pass  almost  inaendbly  from  printed  books  to  mantucripti.     Than 
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who  would  make  a  general  auzrey  of  the  prubliahed  literature  of  the 
fiving  world  four  centuriea  after  the  inYontion  of  printrng,  must  still 
extend  thehr  view  beyond  the  drole  of  printed  books.  This  state  of 
\hm^  furnishes  an  additional  reason  for  the  arrangement  which  baa 
been  so  generally  adopted  in  lifarBxies,  of  either  keepbg  the  manuscript 
and  printed  books  together  if  the  ooUeotion  is  small,  o^  merely  dividing 
them  if  the  cdleotion  is  large,  into  two  lepante  departmento  kept  in 
the  same  building. 

Some  of  the  most  snoient  contents  of  manuscript  libraries  are  among 
the  most  recently  discovered.  The  19th  centurr  has  slready  distin- 
guished itself  b^ond  sU  preceding  centuries  b^  its  succeas  in  making 
the  boundaries  ^  the  past  recede.  While  geologists  daim  to  delve  into 
the  early  histoiy  of  the  earth,  the  arduBologistB  of  art  have  unearthed 
the  sculptures  and  paintings  of  Egypt  snd  Aasyria,  and  the  arofasBolo- 
sistB  of  literature  have  decyphered  Egyptian  hieroglyphics  snd  snow- 
headed  inscriptions.  Amid  the  treasures  of  the  Sntish  Museum  are 
206  hieioglyphical  manuscripts  on  Egyptian  papyrus,  and  what  has  been 
called  the  "  libraiy  of  day  ^  of  the  sngi  of  Ajsyria,  disintened  from 
under  vrramids  and  from  buried  palaces.  In  the  saloons  of  Qreat 
Ruaself  Street  there  is  now  lodged  a  mass  of  inscribed  eartiien  cylinders 
in  the  arrow-headed  character,  from  which  Rawlinson  and  Korris  hope 
to  dedi^ier  chronicles  and  leases,  religious  books,  snd  grammars. 
Less  andent  indeed  than  these,  but  still  of  verr  remote  antmuity,  are 
the  Syrian  manuscripts,  acquired  between  1841  and  1847,  from  the 
monasteries  of  the  desert  of  Nitria,  about  1000  in  number,  and  ranging 
in  date  from  A.D.  411  to  ▲.D.  1292. 

The  andent  manuscripts  of  the  languages  of  Greece  and  Rome  in 
their  daaskal  periods  have  been  the  ornament  of  librariea  from- the 
time  of  the  revival  of  literature  to  the  present.  They  have  served 
their  most  important  purpose  by  aiding  scholars  to  form  a  standard 
text  of  daasical  authors  whose  works,  once  only  existing  in  perhaps  two 
or  tlvee  copies,  have  now  passed  throu£^  innumerable  editions,  and 
are  found  wnerever  literature  is  known.  It  has  been  remarked  that 
the  purity  and  intftlligibility  of  an  author's  text  are  generally  in  exact 
proportion  to  the  number  of  andent  oopies  of  his  writings  that  have 
been  discovered  and  cdlated.  The  msnusoripts  tfaemsdves  remained 
after  this  use  had  been  made  of  them,  interestipg  monuments  of  the 
past,  still  moro  venerable  than  the  earlieet  editions  of  printed  authors, 
but  regarded  as  having  in  a  measure  "done  their  work  "until  the 
reading  of  palimpsests  by  Niebuhr  snd  Mai,  in  the  earlier  part  of  the 
19th  centuiy,  tmww  a  new  interest  over  the  contents  of  old  libraries, 
wldoh  it  was  now  seen,  mi^t  like  mineral  districts  contain  treasures 
beneath  simerior  to  those  on  the  surface.  A  fragment  of  the  Roman 
historian  Lidmanus  has  thus  been  recovered  by  the  two  Drs.  Ports, 
father  snd  son,  from  a  manuscript  in  the  British  Museum.  Almost  all 
Qreek  classical  manuscripts  now  in  existenoe  are  in  public  libraries, 
where  th(>y  are  open  to  collation,  and  free  to  be  used  for  the  pur- 
poses of  leaining;  but  there  are' stDl  a^^few  in  situations,  such  as  the 
conventual  libraries  of  Mount  Athos,  where  they  are  not  eadly  accessible 
to  the  world  of  editors,  and  where  their  possesson  are  not  qusMed 
to  use  them  to  advantage.  It  has  been  proposed  to  apply  to  them 
the  new  process  of  photcMpraphy  for  the  purpose  of  rq[)rodudng  exact 
facsimiles  for  the  prmdpu  libruies  of  Europe ;  wiiere  they  might  then 
be  used  for  the  odlation  of  texts  with  as  mudi  confidence  as  if  the 
originals  had  been  transferred  there.  A  Russian  photogn^ber  con- 
tributed to  the  exhibition  of  the  Photographic  Sodety  in  London, 
some  admirable  spedmens  of  a  reproduction  of  several  pages  of  a 
"  codex  "  of  Strabo  at  Mount  Athos.  The  introduction  of  tae  new  art 
is  probaUydeetined  to  work  a  rovdution  in  collections  of  andent  manu- 
scripts, but  it  is  not  yet  satisfactorily  ascertained  that  oopies  can  be 
allowed  to  be  taken  without  risk  of  injury  to  the  origmsL  When  tUs 
obstacle  is  got  over,  as  thero  is  reason  to  hope  that  in  a  few  years  it 
wiU  be,  every  library  of  the  first  rank  will  probably  aim  at  having 
lacwmiles  of  the  leading  manuscripts  of  the  world. 

Manuscripts  of  the  middle  agea---oonsideiing  the  middle  agea  to 
tenmnate  with  the  invention  of  printing— are  still  existing  in  large 
numbers  unprinted,  not  only  in  public  libraries,  but  in  private  hancb. 
It  is  probable  that  a  hnndrad  years  hence  the  students  of  European 
literature  wiU  have  much  better  means  at  command  than  oursdves,  to 
take  a  oomprehenave  view  of  the  literaturo  of  Europe  during  the 
earlier  part  of  this ''  Yearthflusand,"— to  use  a  Germanism  whidi  is  in 
many  reqpeots  preferable  to  "  Millennium."  The  proper  use  of  the 
treasures  of  manuscript  libraries  seems  at  last  likely  to  be  mada*-by 
leaving  them  in  manuscript  no  longer.  The  SVench  are  for  the  first 
time  publishing  their  early  epios,  their  Icog  negleeted '  Chansons  de 
Qeste/  their  ooUeotions  of  national  songs,  their  monuments  of  earl^ 
language.  The  Spaniards  have  printed  tiieir  '  Candonero  de  Baena,' 
from  a  manuscript  which  they  were  obliged  to  Ixnrow  from  Paris, 
whero  it  is  now  in  possession  of  the  Imperial  Libruy,  which  had 
acquired  it  at  a  sale  in  London.  In  England  we  are  much  in  airear. 
A  few  yean  ago  it  was  announced  that  a  aodety  had  for  the  first  time 
taken  it  in  hand  to  publish  a  complete  edition  of  ti^  works  of  King 
Alfred,  on  oocasLcn  of  the  thousandth  anniversaiy  ci  his  birth,  and  the 
undertaking  has  not  been  carried  out.  Under  the  auspices  of  the 
Master  of  the  Rolls,  a  number  of  our  early  historians  aro  now,  for  the 
first  time,  bdnff  given  to  the  publia  The  numerous  pubUdiing 
Bodeties,  with  the  Roxburs^e  dub,  ttd  its  moro  liberal  and  large- 
beatted  imitatORi,  the  Scottin  Glube  at  their  head,  have  done  much  I 


in  the  same  good  cause.  The  British  Museum  has  been  the  prindpal 
mine  in  which  these  labouren  have  worked,  and  the  same  collection 
has  also  been  e^ored  by  missionaries  of  literature  sent  by  the  govern- 
ments of  France  and  Beigium.  These  have  declared  that  the  Museum 
contained  wedth  they  had  not  expected  in  andent  French  manuscript 
literature,  while  Dr.  Perta,  of  B«:lin,  has  gone  so  far  as  to  give  his 
opinion  that "  if  thmgs  continue  in  their  present  course,  every  manu- 
script in  Europe,  that  is  not  lo<^ed  up  in  fiscal  collections,  or  does  not 
become  so,  wul,  in  the  course  of  another  centuiy,  become  the  property 
of  the  Britidi  Museum."  It  is  not  easy,  however,  to  be  confident  of 
the  accuracy  of  a  prediction  so  desirable  to  be  accomplished,  for  in 
Bng^d  itself  thero  have  been  forming  in  the  present  generation,  two 
collections  of  manuscripts  in  private  hands — uiose  of  Lord  Ashbum- 
ham  and  Sir  Thomas  Phillipps,  of  Middlehill— each  of  which  has 
absorbed  moro  than  that  of  the  Museum  in  the  same  period  of  time. 

One  of  tibe  most  interesting  portions  of  manuscript  collections 
consists  in  the  illustrated  works  of  the  times  anterior  to  printing — the 
illuminated  manuscripts.  The  illununations  sro  often  the  meet 
valuable  memorials  of  the  costume  and  the  domestio  manners  of  the 
period  in  which  they  wero  executed,  apart  from  thdr  merit  as  works 
of  art,  which  aro  sometimes  of  no  mean  order.  A  collection  of  works 
of  this  kind,  which  have  belonged  to  distinguished  personages— for  the 
more  valuable  spedmens  almost  always  bear  traces  of  the  parties  for 
whom  they  wero  executed,  or  to  whom  they  sucoesuvdy  belonged — 
presents  a  union  of  interest  singularly  attractive.  The  Museum 
is  very  rich  in  treasures  of  this  kind.  An  account  of  some  of  the 
most  conspicuous  may  be  found. in  Waagen'a  'Art  and  Artists  is 
Bng^d.' 

l^e  state  papen  and  documents  of  modem  times  form  some  of  the 
most  interesting  portions  of  those  manuscript  collections  the  materials 
of  which  aro  contemporaneous  with  printing.  It  has  slways  been  the 
ahn  of  governments  to  diroud  at  least  some  of  these  documents  in 
secrecy  for  a  time,  but  thdr  wish  has  often  been,  remarkably  baffled. 
The  most  valuable  portion  of  the  Cottonian  library  consisted  of 
documents  of  histoncal  importance  so  near  to  the  collector's  own 
period  that  it  is  no  wonder  the  government  looked  on  them  with 
jealousy.  King  James  L  found  in  private  hands  some  of  the  most 
deeply  interesting  papen  relating  to  tne  captivity  and  execution  of  his 
mother,  and  his  own  conduct  on  the  oooadon.  Then  seems  no 
adequate  reason  why,  as  these  Cottonian  state  papen  have  now  been 
for  moro  than  a  hundred  yean  in  the  Britlah  Museum,  and  nothing 
but  good  has  resulted  from  it,  the  whole  of  tHe  documents  of  the 
State  Paper  Office,  of  that  and  anterior  dates,  should  not,  aa  has  often 
been  suggested,  be  made  equally  acceadble,  dther  by  transferring  them 
thither  or  ^  adopting  at  the  office  the  same  regulations  as  at  the 
Museum.  Even  those  of  later  date^,  down  at  least  aa  far  aa  the  rovo* 
lution  of  1688,  might,  appai«ntiy  with  advantage,  be  considered  to 
have  psssed  from  the  domain  <»  statesmanship  to  that  of  histoiy. 
The  '  Calendan  'of  these  State  Papen,  which  aro  now  bdng  issued 
from  the  prev,  will,  in  all  probabili^,  place  the  advisabili^  of  tUs 
measuro  in  a  stronger  light,  by  showing  of  how  many  tranaaotiona  a 
portion  of  the  evidence  is  to  be  found  at  the  Museum  and  a  portion 
at  the  State  Ptoer  Office.  These '  Calendan '  were  in  some  measure 
antidpated  by  smiilar  lists  published  in  America,  of  documents  reUiing 
to  tiie  histoiy  of  some  of  tne  states  when  ookmies  of  Great  Britain, 
which  were  made  by  Americans — Hemy  Stevens  and  othera— at  the 
office,  by  permission  of  the  Secretary  of  State.  A  aimilar  liberali^ 
has  been  exerdsed  by  foreign  ffovemments  towardaour  own,  in  allon^ig 
copies  of  doeuments  m  f  oreign libraries,  ^diich  are  illustrative  of  Bn^^Uh 
history,  to  be  taken  and  depodted  in  the  British  Museum.  Suoh  aro 
a  collection  of  fifty  volumea  ol  papen  from  the  Vatican,  and  a  number 
of  othen  from  the  Hague,  which  were  mudi  used  by  Maoanlay  in  his 
'History  of  En^and.'    It  has  been  auggested  that  tiie  more  andent 


portion  of  the  English  legal  records,  which  are  to  be  assembled  at 
the  Record  Office  now  buUding  in  Fetter  Lane,  and  the  andent  iprills  at 
Doctcn^  Commons,  no  longer  of  probable  use  lor  ai^  but  literary 
purposes,  should  be  depodt^  at  tiie  Britiah  Museum,  wnence  they  can 
easily  be  reclaimed  if  any  unexpeoted  ocoadon  for  their  legal  use 
should  arise.  The  extent  of  these,  however,  is  so  great,  and  their 
general  interest  so  litUe,  that  the  question  does  not  stand  upon  the  same 
footing  with  that  regarding^e  State  Papers.  It  may  atill  be  advisable 
to  mue  a  difference  between  libraries  and  arohivea.  The  collection 
of  the  archives  of  Venice,  which  was  formed  by  the  Emperor  fVands  L, 
of  Austria,  is  sud  by  Balbi,  to  be  oomposed  of  1890  different  cdleo- 
tions,  to  occupy  298  chambers,  sdoons,  and  corridors,  snd  to  extend  to 
8,664,709  volumes,  the  matter  of  which  would  ooeupv  about  three 
milliona  and  a  half  of  ordhiazy  octavoa.  Our  own  reooroa,  thoujgh  not 
so  vduminous  aa  these,  sre  still  sud  to  be  some  of  the  oompletest  in 
Europe.  Sudi  vast  odlections  of  matter  may  well  demand  an  edifice 
and  a  staff  of  officen  for  themsdves. 

Even  in  times  when  printing  becomes  moro  general  in  its  use  than 
it  is  now,  or  has  ever  been,  there  will  still  be  an  occasion  for  forming 
libraries  of  acme  contemporary  manuscripts.  CoUeotions  of  autognpha 
will  alwava  be  eagerly  sought  after :  the  original  manuBcripts  of  the 
compontioDB  of  greatauthore  will  always oommandadeep  and  respectful 
hiterest  ^Breathes  there  the  man  with  soul  so  doad"  who  can 
look  with  indifRarence  on  the  original  manuaciipt  of  Walter  Scott's 
'Kenilwofth/or  Bums'a  dutch  of  his  own  life,  or  the  deed  by  which 
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Blilton  sold  'ParadiBo  Lo8t»'  or  the  autograph  of  Shakapere,  or  the 
will  of  Maiy  Qaeen  of  Scots,  or  the  linea  that  Lady  Jane  Grey  wrote 
in  the  prayer-book  ahe  had  with  her  on  the  acafibld  ?  All  theae  are  in 
the  Muaeum ;  but  it  haa  no  laige  coUeotion  of  recent  autographs,  such 
as  ia  now  posaeaaed  by  aeveral  continental  libraries,  and  would  be  of 
frequent  uae  for  the  Terification  of  the  authentidty  of  aignaturea. 
The  diariea  of  Byron,  of  Walter  Scott,  and  of  Moore — ^booka  such  aa 
these  should  also  be  aeoured,  if  possible,  for  our  national  library,  for, 
by  their  remaining  in  private  nanda,  an  occasion  ia  lost  for  much 
innocent  and  ennobling  gratification  of  the  public.  A  libraiy  of 
printed  books  reaembles  a  collection  of  engravingpi,  a  library  of  manu- 
scripts resembles  a  collection  of  paintings ;  and  aa  the  one  cannot 
aspire  to  the  completeness  of  the  other,  it  should  aim  at  making  up  for 
the  defideney  by  the  high  exoeUenoe  of  aome  of  its  conatituenta.  Such 
booka  aa  have  been  mentioned  would  be  equivalent  to  a  fine  Ba&elle  or 
Murillo. 

A  great  libraiy  of  printed  books  and  manuscripts  will  thus,  if  carried 
out  on  a  scale  worthy  of  a  great  nation,  comprise  specimens  of  every 
kind  of  literature  that  the  world  has  produced,  from  the  earlieat  that 
the  tooth  of  time  haa  apaxed  to  the  last  and  least  in  date — ^from  the 
library  of  the  kings  of  Assyria  to  the '  Clerkenwell  News.'  A  national 
collection  of  thia  kind  ia  the  greatest  of  ornaments  to  a  capital,  and  yet 
is  of  still  greater  use  than  ornament.  It  ia  a  boon  to  the  casual  visitor, 
still  more  to  the  constant  resident,  for  its  treasures  are  inexhaustible 
in  the  limits  of  a  hundred  lives. 

The  rules  which  are  applicable  to  the  collection  and  management 
of  a  large  public  libraiy  are  certainhr  the  same  in  principle  which  are 
applicable  to  those  of  a  small  one.  The  difference  is  only  in  the  scale 
on  which  they  are  to  be  applied;  but  the  effect  of  thia  difference  is  m 
some  things  enormous,  ui  the  case  of  a  lai^  library,  not  onlv  must 
everything  be  done  more  extensively,  but  many  things  more  mmutely. 
Errors  and  oversighta  which  are  of  small  consequence  in  a  small  cata- 
logue, for  instance,  are  not  only  more  difficult  to  avoid  in  a  laige  one, 
but  when  they  are  not  avoided  they  are  more  wiMl^mJlng  and  more 
confusing. 

It  has  been  supposed  that  some  of  these  difficulties  may  be  got  over 
by  treating  a  laige  library  as  an  amalgamation  of  small  ones.  It  has  been 
suggested,  for  instance,  that  in  ao  immense  a  coUeotioa  aa  the  Briidsh 
Museum  there  should  be  librarians  for  separate  parte  of  it— one  for  the 
theology,  another  for  the  law,  a  third  for  natunl  history,  a  fourth  for 
medicine,  a  fifth  for  mathematics,  and  others  for  other  branches.  To 
this  it  has  been  answered  that,  practically,  another  Und  of  division  is 
not  only  preferable,  but  in  some  cases  imperative.  There  are  books  on 
medeine,  for  instance,  in  the  Museum  not  only  in  English,  Latin,  French, 
and  Gknnan,  which  are  the  most  ordinaiy  languagea  for  the  subject, 
but  in  Spanish,  Danish,  Russian,  Chinese,  &c  A  medical  librarian, 
therefore,  not  acquainted  with  Ruaaian  and  Chinese,  would  not  be  able 
to  clasa  or  to  catidogue  the  whole  of  the  booka  in  hla  department.  On 
the  other  hand,  a  Rusaian  scholar  not  acquainted  witn  medicine  or 
mathenoatica  would  meet  with  no  difficulty,  if  of  ordinaiy  intelligence, 
in  claasing  and  cataloguing  a  Russian  medi<»l  or  mathematical  volume. 

The  first  requisite  therefore  for  dealing  efficiently  with  a  book  is  to 
be  able  to  read  the  title-page, — and  often  a  great  deal  more  than  the 
title-page.  In  fact,  at  the  Museum,  thous^  the  different  assistants 
of  the  Printed  Book  department  are  all  officially  reported  aa  engaged 
without  distinction  in  ''asdsting  the  keeper  of  the  printed  bookiB," 
it  has  been  found  in  practice  necessary  to  have  one  to  catalogue 
Hebrew  and  another  to  catalogue  Chinese;  and  booka  in  certain  otiher 
languages,  Slavonic  or  Oriental,  only  go  to  particular  persons.  As 
there  are  more  than  twenty  cataloguers,  a  division  can  easily  be 
made;  but  the  difficulty  recurs  in  the  case  of  operationB  which 
are  confided  to  one  or  two  persons  only.  The  books  to  be  sent  to 
the  binder,  for  instance,  are  aent  by  one  assistant,  and  the  letterings 
to  each  book  are  to  be  in  the  language  of  that  book.  The  course 
necessarily  taken  is,  for  the  assistant  to  write  the  letterings  in  as  many 
languagea  as  he  can,  and  to  apply  in  cases  of  difficulty  to  those  of  his 
colleagues  who  can  asdst  him.  The  binder  hinuejf  is  often  in  a 
perplexity,  and  obliged  to  ask  for  information ;  for,  it  must  be  remem- 
bend  that  the  printed  directions  to  the  binder  given  in  books  at  the 
Museum  are  couched,  of  course,  in  the  language  of  the  book — Welsh 
or  WaUabhian,  as  the  case  mav  be.  Aa  the  library  is  now  arranged  in 
different  classes,  and  each  book  ia  placed  according  to  ita  subject,  it  is 
of  course  neceaaaiy,  also,  for  those  who  place  them  to  read  at  least  the 
title  of  each,  or  to  have  the  title  translated  for  them.  In  short,  in  all 
the  operations  of  a  library,  frcmi  first  to  last,  and  more  especially  of  a 
large  library,  the  question  of  language  is  continually  recurring, — 
^though,  strange  to  say,  in  outside  speculationa  on  the  subject  of 
libraiy  management,  it  appeara  to  be  continually  overlooked.  It  may 
be  doubted  if  Mr.  Gladstone,  when  be  recently  told  the  House  of 
Commons,  as  Chancellor  of  the  Exchequer,  that  the  duties  of  the 
assistants  in  the  British  Museum  were  so  easy  and  agreeable,  that 
their  salaries  might  well  be  proportionably  light,  remembered  at  the 
moment  that  it  waa  part  of  those  duties  to  catalogue  Sanscrit  and 
Chinese. 

In  addition  to  qualifications  of  this  kind,  it  is  especially  required  in 
those  who  are  entrusted  with  the  selection  of  books  to  be  purchased 
for  a  large  library,  that  they  ahould  have  an  acquaintance  with  biblio- 
gn^^inganenl.   The  name  of  no  other  science  has  been  so  misapplied 


as  this.  To  call  a  man  a  bibliographer  because  he  is  well  aoquahited 
with  the  productionB  of  the  press  of  the  Alduses  and  the  Elaevin  is 
aa  absurd,  however  frequently  done,  as  it  would  be  to  call  a  man  a 
geographer  because  he  waa  fiuniliar  with  the  topography  of  the  weald 
of  Kent  or  the  coast  of  Sussex.  Bibliography  is  &e  knowledge  of  the 
world  of  books,  aa  geography  is  the  knowledge  of  the  world  of  sea  and 
land.  The  rainificationB  and  details  of  the  science  are  infinite ;  but  it 
ia  no  more  the  business  of  a  bibliographer  to  know  every  detail  of  a 
set  of  volumes  than  of  a  geographer  to  know  every  street  of  a  maricet- 
town. 

When  it  is  determined  what  books  are  to  be  aoquired,  the  method  of 
acquiring  them  comes  next  into  consideration.  The  best  and  moat 
rapid  method  of  increasing  a  large  libraiy  has  often  been  said  to 
be  the  purchase  of  collections  in  a  mass.  There  can  be  no  doubt 
that,  if  it  be  determined  to  form  a  library  of  one  or  two  himdred 
thousand  volumes,  and  a  good  collection  of  forty  or  fifty  thousand 
occurs  for  sale,  it  will  be  expedient  to  secure  it  to  begin  with.  There 
are  certain  booka  that  may  be  expected  to  be  found  in  every  consider- 
able collection,  and  to  aoquire  them  by  thousanda  is  a  saving  in  point 
of  time  to  acquiring  them  one  by  one.  But  this  very  oircumstanoe 
renders  it  impossible  to  proceed  in  the  same  way.  If  a  second  col- 
lection, still  more  if  a  third  or  a  fourth,  be  bought  in  a  mass,  ^ere  is 
a  certainty  of  acquiring  duplicates,  triplicates,  and  quadruplicates.  It 
is  true  that  in  the  history  of  several  of  the  great  libtariea  we  find  this 
proceeding  recorded  aa  having  taken  place.  The  libiary  of  Vienna,  we 
are  told,  waa  enriched  on  the  decease  of  its  librarian  Biota  by  the 
books  which  had  belonged  to  Biota,  on  the  decease  of  hia  successor 
Tengnagel  by  those  of  Tengnagel,  and  on  the  decease  of  hia  successor 
Lambedus  by  those  of  Lambedus.  It  is  evident,  however,  by  the 
^ere  statement  of  the  facts  that  they  involve  a  dilemma.  Either  these 
acquisitions  brought  duplicates  to  the  libraiy  by  wholesale,  or  else 
during  the  lifetime  of  Biota,  Tengnagel,  and  Lambedus,  the  collection 
ci  wmoh  they  were  the  guardiana  must  have  been  defident  in  the  very 
books  which  they  esteemed  worthv  of  a  place  in  their  own  libraries, 
and  thua  the  admtion  of  a  valuable  set  to  the  imperial  collection  must 
have  depended;  not  on  the  life,  but  on  the  death  of  the  librarian.  It 
is,  in  fact,  a  strong  censure  on  the  compodtion  of  any  great  library, 
that  it  ahould  be  poedble  to  add  a  lai^  wdl-chosen  coUection  to  it 
without  adding  a  mass  of  duplicates.  There  may  be  occanons  on 
whidi,  not  to  let  an  opportunity  escape,  it  may  be  advisable  for  the 
possessors  of  a  laige  library  to  buy  another  in  a  mass,  but  in  that  case 
it  wUl,  be  necessaiy  to  sell  again  immediatdy  most  of  what  has  been 
purchased. 

Hie  additiona  to  a  laige  wdl-chosen  library  will  thus  have  to  be 
made  in  detail.  This  mH  more  particularly  be  the  case  with  the 
current  literature  of  the  day — a  Und  of  literature  which  has  been 
perhaps  more  frequently  overlooked  in  lai^ge  librariee  than  any  other 
from  the  time  of  the  invention  of  printing  downwards.  There  haa 
been  a  dngularly  obstinate  deludon,  that  it  might  be  safdy  neglected 
because  procurable  at  any  time— a  ddudon  which,  much  to  the  advan- 
tage of  posterity,  appears  to  be  giving  way.  The  method  of  arriving 
at  a  knowledge  of  thia  literature  is  easy  and  obvioua.  To  Germany 
and  its  booksellers  we  are  indebted  for  that  simple  but  in^uable 
invention,  the  catalogue  of  all  the  new  booka  publiahed  at  certain 
intervals,  which  was  nnt  exemplified  in  the  catalogues  of  the  fairs  of 
Frankfort  and  Leipog— one  of  the  earliest  forms  of  periodical  publi- 
cation, the  first  of  these  lists  bdng  101  years  antecedent  to  the 
'  Journal  dee  Savans/  which  waa  the  first  review.  Separate  editioua  of 
them  were  apparently  issued  for  difliBrent  countries ;  for  we  have  seen 
in  the  British  Museum  a  Ldpng  catalogue  for  part  of  1628,  in  whidi  a 
lon^  list  of  English  books  is  given,  which  does  not  occur  in  the 
ordinary  German  copiea.  No  other  periodical  catalogue  of  Engliah 
books  so  early  aa  thia  ia  known ;  MaunaeU's,  which  preceded  it,  being 
not  of  a  periodical  character.  It  is  the  earliest  member  of  the  &mily 
whidi  was  repreaented  by '  davdl'a  Lists '  in  the  tune  of  Charles  II., 
(md  now  bv '  Bent's  Advertiser '  and  the  '  Publidiers'  CHroolar.'  Pub- 
licationa  of  the  aame  nature  are  now  issued  in  nearly  every  European 
country ;  and  by  inspecting  the  whole,  and  giving  orders  from  each,  it 
is  practicable  for  any  library  provided  with  the  indispensable  requidte, 
liberal  funds,  to  collect  under  one  roof  in  an  unbroken  flow  the  whole 
mass  of  current  European  and  Ameripan  publications  of  value,  with- 
out anv  other  agency'tiian  that  of  the  ordinary  book-trade. 

Books  publiahed  for  sale  mav  be  divided  into  those  which  are  on  sale 
by  the  publiaher,  and  those  which  are  "  out  of  print,"  according  to  the 
tifichnical  phrase;  that  is,  into  those  which  are  procurable  at  once  if  an 
order  ia  given  to  a  bookseller,  and  those  whidi  can  only  be  aoquired 
when  an  opportunity  occurs,  at  sales  by  auction  or  otherwise.  The 
purchase  of  a  book  when  it  ia  on  sale  by  the  publisher  is  the  simnlest 
method  of  acquiring  it,  but  it  is  supposed  not  to  be  the  most  eflSUoincal, 
because  by  waiting  it  may  generally  be  obtained  at  a  lovver  price.  In 
many  cases,  however,  it  is  the  most  economical  alsa ;  for  if  there  be  a 
demand  for  a  book,  and  it  becomes  out  of  prints  the  price  of  it  imme- 
diatdy ascends,  and  sometimes  to  an  extravagant  height.  In  England, 
and  still  more  in  America,  a  book  passes  so  soon  out  of  the  hands  of 
ita  publisher^ — such  violent  measures  are  sometimes  adopted  to  get  rid 
of  it  in  the  way  of  a  "  remainder,"— that  those  who  do  not  buy  it  on 
Us*  first  i^pearance  may  often  afterwards  inquire  for  it  in  vain.  In 
Germany  a  different  and  less  huxried  system  prevails :  the  stock  of  a 
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bookMller  often  pafiaes  from  generation  to  generation,  from  century  to  I 
oentuiT,  and  some  books  may  be  ordered  tcom.  the  publisher  in  sheets 
a  hundred  and  fifty  years  after  their  first  appearance. 

The  great  majority  of  books  are  of  course  those  not  procurable  at 
first  hand,  those  which  are  only  accessible  through  the  medium  of 
the  second-hand  booksdler — ^in  Germany  he  bears  the  more  respectful 
name  of  "antiquarian"  booksellw — or  the  sale  by  auction.    It  is  a 

auestion  of  some  importance  whether  the  best  method  of  acquiring 
liese  is  through  the  bookseller  or  the  auctioneer.  The  first  method  is 
obviously  the  most  simple,  and  to  the  purchaser  by  far  the  most  con- 
venient. The  price  of  the  book — a  most  necesouy  element  in  the 
decision  on  its  purchase — ^is  known  beforehand ;  the  book  is  also  gene- 
rally sold  with  a  guarantee  of  its  completeness.  On  the  other  hand,  at 
a  sale  it  is  necessary  for  the  intending  purchaser  to  decide  what  price 
he  wiU  go  tO|  a  decision  which  cannot  in  many  cases  be  arrived  at  with- 
out considerable  trouble,  and  which  is  after  all  almost  certain  to 
be  repented  if  the  book  happen  to  be  sold  a  little  over.  It  is  not 
uncommon,  also,  to  sell  books  at  auctions  with  all  faults  or  errors  of 
description ;  and,  in  any  case,  to  return  a  book  purchased  at  an  auction 
is  a  more  circuitous  and  troublesome  process  than  to  return  one  pur- 
chased of  a  bookseller.  It  is  also  exceedingly  inconvenient  to  attend  or 
procure  attendance  at  the  time  and  place  of  sile.  Under  all  these  draw- 
backs, it  is  somewhat  surprising  that  purchasing  books  at  sales  should 
be  so  popular,  that  it  is  becoming  a  common  remark  among  booksellers 
that  books  which  they  have  long  offered  in  vain  in  their  published 
catalogues  go  ofif  at  once  at  higher  prices  when  a  copy  occurs  at  an 
auction.  It  might  have  been  accounted  for  more  eamly  during  the 
period  of  bibliomania  at  the  beginning  of  the  present  century,  when  it 
was  customary  for  amateius  and  collectors  to  attend  in  person  at 
sales,  and  the  Yaldarfer  Boccaccio,  for  instance,  was  contended  for  by 
the  Marquis  of  Blandf  ord.  Earl  Spencer,  and  others,  in  the  auction-room. 
The  scene  was  so  dramatic,  and  the  excitement  so  contagious,  that  the 
contest  for  an  old  f oHo  might  arouse  the  passions  as  weU  as  the  chase 
after  a  fox.  The  case  is  altered  at  present,  when  the  biddings  are 
made  by  booksellers  or  their  commissioners,  and  the  prices  which  ptur- 
chasers  are  to  give  are  finally  decided  upon  beforehand,  in  the  cool  of 
the  study  instead  of  the  heat  of  the  auction-room.  Still  the  highest 
prices  which  are  now  obtained  for  books  are  generally  given  at  aucuons, 
and  the  lowest  prices  at  which  books  are  sold  are  also  taken  at  auctionSi 
But  for  this  latter  circumstance — as  the  innovation  has  now  been 
attempted  of  publishing  a  book  by  auction — ^there  would  be  some 
danger  that  the  trade  of  a  bookseller  behind  the  counter  would  cease. 
Both  bookseller  and  auctioneer  still  continue,  and  if  either  is  destined 
to  become  extinct,  it  is  to  be  hoped,  for  the  sake  of  purchasers,  it  may 
be  the  auctioneer. 

A  proposal  has  recently  found  favour  in  the  eyes  of  some  for 
acquiring  books  for  public  libraries  by  means  of  exchange.  To  sub- 
stitute exchange  for  purchase  is  simply  a  return  to  barter,  which  is 
not  considered  advisable  by  political  economists  in  other  cases,  and  of 
which  no  peculiar  benefits  have  been  pointed  out  in  connection  with 
the  trade  m  books.  The  advocates  of  the  measure  appear,  in  fact,  to 
forget  the  advantages  of  a  circulating  medium.  If,  as  they  illego,  some 
libraries  are  encumbered  with  duplicates,  and  at  Uie  same  time  labotur 
under  a  deficiency  of  funds  for  purchases,  it  would  seem  obvious^that 
a  simple  method  of  escaping  from  the  double  difficulty  would  be  to  sell 
the  duplicates,  and  with  the  proceeds  purchase  what  was  wanted  to  as 
neat  an  extent  as  the  funds  allowed.  If  instead  of  selling  and  buying, 
Ubrarians  put  themselves  into  the  hands  of  an  agoit  to  exchange  their 
books  for  other  books  in  the  possession  of  some  other  'library,  they 
depend  in  a  great  measure  on  the  agent's  sagacity  and  honesty,  and 
unless  the  books  in  the  possession  of  both  the  contracting  parties 
happen  to  be  exactly  equal  in  value,  there  must  after  all  be  some  money 
exchanged;  as,  indeed,  in  all  cases,  some  money  must  pass  in  recom- 
pense of  the  services  of  the  agent.  The  plan  has  been  tried,  at  the 
suggestion  of  the  agent,  M.  Yattemare,  between  France  and  some  of 
the  States  of  America,  and  some  of  the  American  states  have  expressed 
themselves  satisfied :  but  this  measure  of  success  in  the  experiment 
does  not  seem  likely  to  lead  to  its  wider  adoption. 

Public  libraries  of  great  importance  have  been  endowed  in  almost 
every  country  with  the  legal  right  of  demanding  gratuitous  copies  of 
every  book  published  in  the  state  to  which  they  belong.  The  history 
of  the  right  and  its  limitations  in  various  countries  is  treated  of  at  some 
length  in  Edwards's '  Memoirs  on  libraries.'  From  the  earlier  part  of 
this  century  up  to  1836,  eleven  copies  of  eveiy  book  publisned  in 
England,  Scotland,  or  Ireland,  had  to  be  delivered  to  different  public 
libraries  in  the  three  countries ;  but  by  an  act  of  parliament  of  that 

Siar  the  number  was  reduced  to  five,  of  which  that  to  the  British 
useum  was  to  be  delivered  at  that  institution  without  being  demanded, 
under  penalty  in  case  of  neglect  of  a  fine  of  five  pounds.  The  com- 
plaints against  the  "copy-tax,"  as  it  has  been  called,  have  often  been 
voy  loud,  though  the  imposition  is  extremely  moderate  when  compared 
with  the  tax  on  patents^  to  which  it  bears  a  dose  analogy.  It  may  be 
doubted  if  any  superior  method  could  be  pointed  out,  to  form  a  com- 1 
plete  collection  of  the  products  of  the  press.  It  has  been  said  that  j 
acquirement  by  purchase  would  be  as  much  more  effectual  as  it  would 
be  niore  agreeaUe  to  all  parties.  But  Ib  this  well  established?  The 
publisher  of  a  local  halfpenny  newspaper  is  seldom  found  to  keep  a 
complete  aot  of  his  own  joumali  the  trouble  of  doing  so  is  not  com- 


pensated  to  him  by  the  price.  There  is  much  more  chance  of  his 
attention  being  aroused  by  the  danger  of  being  fined  five  pounds  than 
that  of  losing  a  halfpenny.  The '  Bibliographic  de  la  France,'  published 
weekly  at  Paris,  is  a  record  of  the  copies  of  books  sent  in  obedience  to 
the  law,  to  the  office  for  receiving  the  legal  deposits.  It  is  extremely 
common  when  orders  are  given  to  booksellers  in  Paris  for  some  of 
the  smaller  and  cheaper  works  recorded  in  it,  to  receive  for  an  answer 
that  it  is  impossible  to  procure  them,  that  publishers  in  the  pro- 
vinces wiU  not  take  the  trouble  to  send  them,  or  that  printers  in  Paris 
will  not  take  the  trouble  of  looking  them  up.  Those,  thmefore,  who 
are  anxious  to  see  preserved  one  copy  at  least  of  the  "fugitive 
literature "  of  our  times,  will  not  regret  that  the  legislature  has  sup- 
plied a  powerful  motive  for  publishers  to  attend  to  the  supply  of  the 
national  library. 

A  somewhat  new  light  has  been  thrown  upon  the  matter  by  recent 
transactions  in  America.  The  copy-tax  was  partly  abolished  last  year 
in  the  United  States,  on  the  petition,  not  of  the  publishers,  who  are 
usually  spoken  of  in  England  as  the  aggrieved  parties,  but  of  the 
librarians,  on  whom  devolved  the  trouble  of  collecting  it.  In  February, 
1859,  by  an  Act  of  Congress,  it  was  determined  that  for  the  future 
one  copy  only  instead  of  three  of  each  book  published  in  the  United 
States  should  be  required  of  the  publishers,  to  be  deposited  in  the 
"department  of  the  interior,"  and  that  the  Smithsonian  Institution 
should  be  exonerated  from  the  duty  of  receiving  and  preserving  copies, 
which  was  considered  a  burthen  rauier  than  a  benefit.  The  conduct  of 
Sir  Thomas  Bodley  has  thus  been  selected  for  imitation  by  American 
librarians  in  the  very  point  in  which  it  was  a  warning  instead  of  an 
example. 

When  books  have  entered  a  public  library,  one  of  the  first  operations 
usually  performed  on  them  is  to  mark  them  as  the  property  of  the 
institution  l>y  a  stamp.  The  stamp  in  manv  cases  bears  the  name  of 
the  institution  only ;  it  is  now,  by  a  simple  out  ingenious  contrivance, 
made  at  the  BritishMuseum  to  bear  also  the  date  on  which  the  stamp 
is  affixed.  The  uses  of  this  are  manifold.  It  is  sometimes  of  conse- 
quence, even  in  a  legal  point  of  view,  to  ascertain  the  exact  date  on 
which  a  book  entered  the  Museum — it  is  a  proof  that  on  that  day,  if 
not  before,  the  book  was  published.  In  the  old  Thomason  collec»tion 
of  tracts,  the  collector  noted  on  the  title-page  of  each  pamphlet  the 
day  on  which  he  obtained  it;  and  Mr.  Maason,  the  biographer  of 
Milton,  will  thus  have  it  in  his  power  to  ascertain  the  exact  date  of 
issue  of  several  of  Milton's  publications,  some  of  which  were  given  by 
the  poet  himself  to  the  collector.  A  similar  end  is  contributed  to 
by  a  regulation  now  adopted  with  regard  to  the  Museum  bindings. 
The  cover  of  evoy  pamphlet,  and  of  everv  number  of  a  magazine, 
is  bound  along  witii  it.  The '  English  Cycfopsedia,'  which  the  reader 
now  has  before  him,  is  issued  in  monthly  numbers  with  covers : 
when  the  volume  is  bound  the  covers  are  generally  removed  by  the 
binder  and  destroyed.  There  are  at  the  British  Musemn  more  copies 
than  one  of  this  Cyclopaedia,  and  in  that  which  is  obtained  by  the 
copyright  law,  the  covers  are  bound  up  with  the  text,  and  not  at  the 
end  of  each  volume,  but  at  the  end  of  each  number,  so  that  in  the 
bound  volmne  the  light-brown  covers  meet  the  eye  at  certain  intervals 
in  the  midst  of  the  white  pages.  An  eminent  Spanish  bibliographer, 
who  was  visiting  the  Museum  a  few  yean  ago,  complained  of  the 
unsightliness  of  this  practice  in  regard  to  some  modem  Spanish  books 
he  was  examining,  audit  was  pointed  out  to  him  that  the  covers  in  that 
case  contained  a  portion  of  information  which  occurred  nowhere  else, 
and  was  thus  preserved  for  perpetual  use.  Struck  with  the  circum- 
stance which  he  had  overlooked  oefore,  he  was  silent  for  a  minute,  and 
then  declared  that  on  his  return  home  he  would  take  care  to  adopt  the 
plan  in  his  own  books,  and  mention  it  elsewhere,  for  that  otherwise 
it  was  likely  that  the  British  Museum  would  in  a  few  years  contain 
unique  copies  of  most  of  the  books  which  it  imported  from  Spain. 

The  question  of  the  catalogues  of  public  libraries  is  one  that  has 
been  much  debated  of  late  vears  both  in  Eng^d  and  France.  A 
portion  was  issued  in  1841,  of  an  alphabetical  catalogue  of  the  library 
of  the  British  Museum,  in  a  folio  volume,  comprising  the  letter  A ;  and 
a  portion  of  a  classed  catalogue  of  the  Imperial  Library  of  Paris  has 
been  published  since  1855,  in  six  quarto  volumes,  comprising  the 
history  of  France,  and  a  part  of  the  division  of  Medicine.  These  are 
the  two  largest  libraries  of  which  it  has  been  attempted  to  publish  a 
catalogue,  and  that  of  the  Museum  has  not  been  carried  further  in 
print,  though  it  is  now  advancing  rapidly  in  manuscript,  and  will  pro- 
bably, in  de  course  of  1862,  be  brou£^t  to  a  conclusion,  that  is,  it 
will  Uien  be  completed,  in  manuscript,  on  a  level  with  the  time,  ^e 
immense  acquisitions  of  the  library  throughout  the  period  during 
which  it  has  been  carried  on,  have  rendered  it  necessaiy  to  catalogue 
almost  400,000  volumes  whidi  were  not  in  the  Museum  at  the  time 
that  a  commencement  was  made  of  printing.  When  the  catalogue  of 
more  than  600,000  volumes  is  completed  in  manuscript,  the  question 
will  again  present  itself  whether  it  is  to  remain  in  manuscript  or  to 
be  printed;  and  if  printed,  whether  in  a  classed  or  alphiU)etical 
arrangement. 

It  seems  to  be  generally  assumed  that  the  title-slip,  or  title-card,  for  a 
book,  when  once  written,  is  only'availaUe  for  some  particular  form  of 
catalogue — that  it  must  necessarily  be  arranged  in  tne  order  indicated 
by  the  heading,  and  no  other.  A  moment's  examination  of  the 
question  will  show  that  this  opinion  is  by  no  means  well  founded. 
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Take,  for  instonoe,  the  follawmg— a  Bpedmen  of  one  of  the  Muteum 
"  title^lipe/'  or  written  "  biUete,"  describing  A  book  :-> 

688  L       Lingaid  (John). 

Hutoiy  of  England.    0  Tola, 

London,  1819-40.    4to. 

The  myBtarions''  598  L  "  to  the  left  is  what  is  called  the  "  pNss-mark/' 
— ^that  is,  tiie  indication  of  the  locality  in  which  the  book  stands :  which, 
in  this  instance,  is  in  the  press  or  book-case  marked  598,  and  in  the 
ninth  shelf  from  the  top  of  that  press,  the  successive  shelyes  being 
marked  by  the  letters  of  the  alphabet,  a,  b,  c,  fto.,  in  regular  order. 
The  use  for  which  this  title-slip  was  originally  written  was  that  it 
might  be  placed  in  the  alphabetical  order  of  the  author's  name, 
**  Lingard,"  and  thus  form  a  component  part  of  the  great  alphabetical 
oataloffue  of  the  authors'  names.  But  in  addition  to  such  a  catalogue  as 
this,  the  interior  management  of  a  large  Ubrary  imperatively  requires 
another,  which  is  generally  termed  a  nand-catuogue,  but  might 
more  appropriately  be  called  a  shelf-catalogue— a  list  which  in^ 
dioates  oil  the  books  of  the  library  in  the  order  in  which  they  stand 
on  the  dbelyes,  so  that  if  a  volume  be  missing  there  may  be  the 
means  of  ascertaining  what  it  is.  In  most  cases  this  hand-catalogue  is 
made  up  quite  separately,  and  to  make  it  is  a  serious  business.  At 
tiie  Museum,  where  four  identical  copies  of  e\*ei7  titie-slip  are  now 
produced  simultaneously  by  writing  with  a  sort  of  stylus  on  prepared 
paper,  it  was  proposed  by  one  of  tiie  officers  that  one  of  these  copies 
should  be  arranged  in  the  order,  not  of  the  author's  name,  but  of  the 
press-marks,  by  which,  tpso  faeto,  a  shelf -catalogue  would  at  once  be 
produced  with  the  minimum  of  trouble.  Directions  were  given  to  do 
so,  and  a  hand-ca^ogue  was  and  is  produced  according^  without 
the  application  of  a  particle  of  skilled  labour  more  than  is  requisite 
to  read  the  letters  and  figures.  In  the  recent  port  of  the  Museum 
building,  a  shelf-catalogue  presents  another  advantage  of  some  moment. 
As,  by  an  arrangement  which  will  be  described  a  littie  further  on, 
the  books  are  claased  on  the  shelves,  those  who  consult  the  shelf- 
catalogue  of  the  presses  which  are  assigned  to  the  history  of  Spain, 
the  topography  of  Switserland,  the  science  of  pneumatics,  or  any 
other  subject,  find  assembled  the  tities  of  all  the  books  on  that 
subject  of  recent  acquisition  which  the  Museum  possesses, — they  find, 
in  fact,  in  tiie  shelf-catalogue,  a  sort  of  rough  dassed  catalogue.  The 
success  of  the  new  arrangement  led  the  officer  who  proposed  it, 
Mr.  Watto,  to  suggest,  in  1865,  a  further  extension  of  the  principle. 
The  name  of  a  book  is  often  remembered  without  remembering  the 
name  of  the  author.  This  is  so  often  the  case  with  regard  to  plays  and 
novds,  that  in  the  catalogues  of  circulating  libraries  intended  for  practical 
use  the  name  of  the  book  is  generally  taken  by  preference.  To  meet 
this  want>  Mr.  Watts  proposed  to  arrange  a  copy  of  the  titie-slips  in  the 
alphabetical  order  of  the  words  which  immediately  follow  the  author^s 
name.  Thus,  the  '  Rejected  Addresses '  of  Horace  and  James  Smith 
would  be  found  in  one  catalogue  in  the  order  of  the  word  "  Rejected," 
while  in  the  other  they  would  figure  under  the  name  of  the  Smiths. 
To  search  for  anything  in  the  present  Museum  catalogue  amid  the 
names  of  the  midtitudmous  Smitiis,  is  in  itself  so  tedious  a  task  that 
the  book  would  certainly  be  in  general  looked  out  with  much  more 
ease  under  ito  own  tiUe ;  and  it  may  be  added  that  as  some  of  the 
editions  were  published  with  the  authors'  names  and  some  without, 
the  proposed  catalogue  would  have  the  advantage  of  assembling  them 
all  under  'Rejected  Addresses,'  an  advantage  which  would  be  extended 
to  all  books  in  the  same  semi-anonymous  predicament.  All '  Histories 
of  England,'  all'  Strangers  in  London,'  Ac.,  would  be  brouc^t  together, 
whatever  might  be  the  names  of  the  authors. 

A  fourth  copy  of  the  title  mi^t  be  used  to  make  a  fourth  catalogue, 
of  a  kind  analogous  to  that  of  early  books  in  Fanzei^s '  Initia  Typo- 
graphica.'  In  thu  catalogue  the  titie^lips  would  be  arranged  in  the 
alphabetical  order  of  the  places  of  printing,  and  those  of  the  same 
place  of  printing  would  be  anangea  chronologically.  To  local  anti- 
quaries, or  to  local  inquirers  of  any  sort,  this  would  be  a  material 
assistance.  It  night  be  seen  at  once  without  difficulty  what  books  the 
Museum  contained  printed  at  Norwich,  or  St,  Alban's,  or  Aberdeen,  or 
Belfast;  or,  to  take  a  wider  range,  at  tiie  Gape  of  Qood  Hope, or 
Madras,  or  Melbourne.  By  looking  at  Pesth,  or  LJsbon,  and  a  few  other 
sub-divisions,  it  might  be  ascertained  with  ease  what  were  the  latest 
accessions  in  Hungarian  or  Portuguese  literature.  With  Paris  and 
London,  under  which  the  entries  woidd  be  excessively  numerous,  the 
gain  would  be  great.  A  reader  might  trace  the  gradual  progress  of 
printing  in  London  from  Wynkyn  de  Worde  onwards ;  might  look  up 
what  books  were  issued  in  the  first  year  of  the  Reformation,  in  that  in 
which  ShakiE^re  came  to  London,  in  those  of  the  protectorate  of 
Cromwell,  in  that^  of  the  Revolution  I  Macaulay  would  have  found 
in  a  body  all  the 'plays,  and  the  ballads,  and  the  nonjuring  divinity, 
and  the  political  pamphleto,  that  were  poured  forth  in  town  in  1688 ; 
and  then,  turning  to  the  volume  of  Dublin,  all  the  products  of  that 
stormy  year  in  Ireland.  There  is  hardly  a  literary  man  who  would 
not  have  some  deore  of  this  kind  to  gratify,  and  to  many  it  would 
present  ready  to  their  hand  a  mass  of  materials  on  various  historical 
subjects,  which  they  would  otherwise  scarcely  think  of  looking  for. 
This  kind  of  inf onnation  is  at  present  inaccessible,  except  at  the 
txgmat  of  tedious  rssearch.    That  valuable  but  very  imperf eot  book. 


Cotton's  'Typographical  GaEetteer/  might  be  at  once  corrected  with 
ease  in  a  hundred  passages.  Such  would,  it  is  supposed,  be  the 
benefite  of  this  new  method  of  making  use  of  the  duplicate  titie-slips 
of  the  Museum.  If,  instead  of  four  copies  of  the  titie-slips,  there  were 
twenty  (which  might  be  chei^ly  produced  by  the  aid  of  printing  or 
lithoffraphy),  other  catalogues  might  be  evolved.  There  might  be  lists 
of  all  the  accessions  to  the  Museum,  in  the  order  of  their  arrivaL 
There  might  also  be  catabgues  of  books  arranged  according  to  the 
languages  in  which  they  were  written,  so  that  those  who  only  sought 
English  books  need  not  turn  over  page  after  page  of  Latin  or  French 
tities,  and  those  who  sought  for  German  or  Russian  might  at  once 
find  what  they  sought.  There  might  also  be  special  catalogues  of 
particular  classes :  of  English  plays,  or  English  novels,  or  books  on 
vellum,  or  books  with  autographs.  In  short,  without  any  additional 
trouble  as  to  cataloguiug,  the  mere  "shuffling  of  the  caids,"  or  titie- 
slips,  the  mere  different  anangement  of  them  by  ordinary  hands,  might 
produce  a  variety  of  catalogues  which  would  secure  to  every  reader  a 
number  of  different  ways  of  looking  for  any  particular  book  or  daas  of 
books  he  was  in  search  of. 

Were  the  title-slips  thus  put  in  print,  kept  standing  in  type,  and  a 
catalogue  occasionally  issued  of,  for  instance,  the  books  added  to  the 
Museum  which  were  printed  in  the  years  from  1851  to  1860  inclusive, 
the  list  thus  formed  would  be  of  much  value.  It  would  be  the  most 
copious  list  of  English,  Scotch,  and  Irish  books  of  the  period  embraced. 
In  the  so-called  London  catalogues  much  is  passed  over  that  is  issued 
in  London, — splays  and  Quakers'  books,  and  Roman  Catholic  and  Sweden- 
borgian  and  Mormonite  literature,  reports  of  charities  and  societies, 
catalogues  of  exhibitions,  and  numerous  other  kinds  of  publications, 
inducBng  of  course  privately  printed  books,  many  of  which  come  to  the 
Museum  as  presents.  In  addition  to  this,  there  would  be  a  select  list 
of  all  the  principal  publications  of  Europe,  from  Lisbon  to  St.  Peters- 
burg, and  of  America,  from  Montreal  to  Buenos  Ayres.  Such  a  list 
of  about  100,000  volumes  published  within  toi  years,  would  not  only 
be  an  interesting  memorial  of  the  progress  of  the  Museum,  but  a 
useful  handbook  to  the  lover  of  bibliography. 

The  daasification  of  books  in  a  catalogue  or  in  a  library  is  a  subject 
that  has  often  been  discussed.  To  classify  in  a  catalogue  is  of  course 
an  easier  task  than  to  classify  on  shelves ;  the  tities  are  all  of  one  size, 
and  may  be  shifted  or  shuffled  at  will,  but  the  volumes  are  sometimes 
heavy  materials,  and  hard  to  move,  and  are  of  all  sizes,  from  the 
'Bijou  Almanack,'  to  the  great  'Dutch  Atlas'  in  the  British  Museum, 
nearly  six  feet  high.  When  the  lesmed  Lambedus,  in  the  17th 
century,  arranged  tiie  books  in  the  Vienna  library  according  to  their 
subjecto,  irrespective  of  size,  so  that  a  diminutive  duodecimo  some- 
times stood  side  by  side  with  an  atlas  folio,  the  appearance  was  so 
strange,  and  the  quantitv  of  space  that  was  lost  was  so  immense,  that 
the  &8t  thing  done  by  his  successor  Nesselius,  was  to  re-arrange  the 
books  according  to  their  sises.  It  is  often  the  case  in  the  history  of 
libraries  that  we  find  a  new  librarian  oarefully  reversing  all  that  his 
predecessor  has  done,  but  it  does  not  follow  t£at  in  all  such  cases  tiie 
alteration  is  an  improvement,  as  it  seems  to  have  been  in  this.  The 
plans]  for  the  classification  of  catalogues  have  multiplied  to  such  an 
extent,  that  at  last  a  dassiflcation  of  the  systems  is  almost  necessary. 
M.  Achard  in  his '  Bibliographic'  gives  an  account  of  several ;  the  Rev. 
Mr.  Home  in  his  'Introduction  to  Bibliography'  follows  him,  and 
increases  the  list ;  and  Mr.  Edwards  in  his  'Memoirs  on  Libraries,'  not 
only  pursues  the  subject  to  a  still  greater  extent,  but  gives  a  tabular 
view  of  thirty-two  of  the  contending  systems.  Many  of  these  differ 
only  in  trifles,  and  some  of  them  are  utt<>rly  worthless  and  beneath 
discussion.  The  system  which  has  in  ita  main  features  been  more 
followed  than  all  the  others  together,  is  that  which  is  called  the  system 
of  the  Paris  booksellers.  On  this  plan  all  literature  is  divided  into  five 
sections— Theology,  Jurisprudence,  Philosophy  or  the  Arte  and  Sciences, 
Polite  Literature,  and  History.  The  division  Arte  and  Sdences  is  a 
sort  of  general  receptacle  for  all  which  could  not  find  a  place  in  tiie 
others :  ,the  limita  of  the  remaining  four  are  tolerabfy  well  defined, 
and  any  great  collection  of  books  mtist  alwavs  be  divisible  into  them. 
Many  of  the  other  systems  aim  at  changing  the  order  of  precedence  of 
these  divisions,  but  it  obviously  matters  littie  if  Theology  be  placed 
before  or  after  History,  Literature  before  or  after  Jurisprudence.  It 
matters  little  also  if  the  books  on  the  history  of  France  be  placed  before 
or  after  the  books  on  the  history  of  Spain,  provided  that  in  a  large 
library  the  division  of  books  on  these  two  subjecto  is  consistentiy 
made,  and  the  books  on  each  are  carefully  kept  together.  The  really 
important  differences  are  in  apparentiy  mmor  matters,  on  the  question 
for  instance  which  divides  fiancke  in  his  catalogue  of  the  Biinau 
library  from  most  of  his  compeers.  In  a  large  library  there  will  be 
numerous  histories  of  the  cholera  in  particular  places,  in  Exeter,  in 
Bologna,  in  Lisbon,  in  Linko|>ing,  in  Moscow.  According  to  Francke's 
system,  all  books  of  history  m  which  a  locality  is  specified,  belong  to 
the  histoiy  of  that  locality,  and  thus  a  narrative  of  the  cholera  at 
Bologna  will  be  put  in  the  same  subdiriaion  with  a  history  of  painting 
at  Bologna.  According  to  most  other  arrangementa,  all  histories  of  the 
cholera  will  form  part  of  the  division,  "Medicine,"  in  itself  a  sub- 
division of  Arte  and  Sdences  in  the  system  of  the  ParisLan  booksellers, 
and  all  histories  of  painting  will  be  dassed  under  the  "  Fme  Arte," 
another  subdivision  of  Arte  and  Sdences.  The  question  is  a  knot^ 
one  to  resolve  in  the  amngement  of  a  library  on  the  lAielves :  in 


.^a. 


,,_.    ' 


Jim 


S86 


LtfikARtm 


litBRARltiA 


2M 


the  amngement  of  the  entiiefl  of  a  oatologue^  H  ift  eaaiest  answered  by 
placing  copies  of  them  under  seyeral  divisiona. 

The  method  of  arranging  books  in  a  library  has  also  been  the 
subject  of  much  considemtion.  Great  importance  has  been  attached 
to  the  opinions  of  Delia  Santa,  a  Florentine,  who  Rained  a  reputation 
by  the  original  ideas  which  he  promulgated  in  1816  in  an  ingenious 
pamphlet  on  the  subject  of  libraries.  Delia  Santa  was  the  first  to 
attack  with  f oroe  of  argument  the  old  and  favourite  notion  that  it  was 
necessary  to  accommodate  a  library,  like  a  picture  gallery,  with  a 
suite  of  elegant  apartments  fit  to  be  shown  to  strangers ;  aoid  he  pro- 
posed instead  that  a  collection  of  books  should  be  packed  as  dceelv  as 
possible  in  the  most  convenient  proximity  attainable  to  a  readmg- 
room,  to  which  alone  any  attention  need  be  given  for  mere  appearance. 
He  also  maintained  the  proposition  that  the  attempt  to  arrange  books 
in  any  kind  of  scientmo  order  was  a  "mockery,  a  delusion,  and 
a  snare,"  and  certain  to  lead  to  nothing  but  confusion.  His  doctrine 
was  that  it  did  not  matter  in  the  edightest  degree  where  a  book 
was  placed  provided  it  could  be  found  on  the  instant  by  means  of 
its  press-mark,  and  that  all  scientific  arrangement  should  be  reserved 
for  the  catalogues.  The  same  views  have  been  advanced  in  a  pamphlet 
in  both  French  and  Russian,  by  M.  Sobolshchikov,  one  of  the  Ubniiians 
of  St.  Petersburg,  published  in  1859 ;  and  it  appears  that  the  library 
of  St.  Petersburg  is  arranged,  if  it  may  be  so  called,  on  this  principle  of 
non-arrangement.  The  books  are  placed  on  the  shelves  without  any 
attempt  to  class  them,  and  the  press-mark  is  all  in  all.  It  has  been 
already  explained  in  another  article  of  this  Cydopflddia  [Bbitish 
Museum],  that  there  the  attempt  to  dass  the  library  has  been  made,  and 
is  conndered  to  have  succeeded.  Certain  it  is  that  while  the  books  are, 
by  means  of  the  press-marks,  found  by  the  attendants  without  any 
difficulty,  the  different  dasses  of  books  are  kept  together  in  sdentifio 
order,  sad  that  as  fast  as  fresh  books  on  any  subject  come  in,  in  any 
quantity,  they  are  placed  side  by  side  with  their  predecessors  of  ^ 
same  class.  The  method  which  is  adopted  is  to  have  presses  or  book- 
cases of  equal  size,  so  that  the  books  in  one  can  be  shifted  when 
required  into  another,  and  to  have  the  number-marks  of  the  presses 
loose  and  removeable,  so  that  when  the  books  are  shifted,  the  number- 
mark  may  be  removed  with  them.  Thus  the  books  on  chess  will 
constantly  stand  in  press  7915,  though  press  7915  may  at  one  period 
stand  in  the  north-east  wing,  and  at  another  period  in  the  south-west^ 
The  numbers  of  the  presses  are  inconsecutive,  so  that  though  the  presses 
always  stand  in  the  order  of  sequence,  the  opportunity  is  left  of 
inserting  between  anv  two  of  *them  such  additional  presses  with  appro- 
priate numbers  as  the  increase  of  the  library  may  render  requisite. 
At  Berlin,  the  same  freedom,  of  movement  and  fixedness  of  marks  are 
aimed  at  by  a  different  method ;  instead  of  the  presses  it  is  the  books 
which  are  numbered  with  inconsecutive  numbers,  a  plan  which  is 
followed  at  the  Museum,  in  marking  the  periodiaJ  publications,  but 
is  found  to  present  many  inoonvenienoes  which  are  avoided  by  The 
other  system.  When  applied  to  single  books  it  certainly  imposes 
much  more  trouble  on  tne  librarians,  sad  does  not  lessen  ue  h&xrar 
of  the  attendants  who  have  to  find  the  books  by  the  press-mark.  A 
favourite  system  in  Munich,  and  many  of  the  continental  libraries,  is 
to  divide  all  the  books  into  about  forty  different  sections,  such  as 
Ancient  History,  Jurisprudence,  &&,  denoted  by  the  letters  of  the 
alphabet,  single  and  double,  to  take  tiie  books  of  each  dass  according 
to  their  sizes, — ^folio,  quarto,  and  octavo,  or  under,  and  to  arrange 
them  in  aldbabetical  oraer  according  te  tiie  authors*  names  or  other 
headings.  Thus,  if  a  '  Lingard*s  Englimd '  be  wanted  in  quarto,  the 
librarian  goes  to  the  range  of  quartos  in  the  division  History,  and 
finds  it  in  its  alphabetical  order  under  the  letter  L.  In  such  an 
arranflwment  volumes  with  authors'  names  may  be  found  even  with- 
out the^  aid  of  a  press-mark  and  a  catalogue ;  but  in  the  London 
Institution  in  Finsbury  Circus,  which  is  mamly  arranged  on  this  prin- 
dple,  it  was  thought  some  years  ago  that  press-mariu  might  be 
usefully  added. 

One  of  the  great  differences  in  the  management  of  libraries  consists 
UL  the  regulations  of  admission.  In  foreign  public  libraries  in  general 
admission  is  given  at  stated  times  to  all  who  present  themselves,  subject 
to  certain  rules  as  to  age,  dress,  and  demeanour;  in  the  Chetham 
library,  at  Manchester,  and  in  the  "  Free  Libraries"  whidi  have  been 
recently  established  in  England,  the  rule  is  the  same;  but  in  other 
English  institutions,  and  even  at  the  British  Museum,  admission  is 
more  restricted.  At  the  Museum  it  is  necessary,  in  order  to  procure  a 
reading-tidcet,  to  apply  for  it  in  writings  to  the  prindpal  librarian,  and 
to  send  in  conjunction  with  the  application  a  letter  of  recommendation 
from  a  householder.  Practically  a  ticket  of  admission  has  for  many 
years  past  been  in  the  reach  of  almost  eveiy  one  who  chose  to  take  the 
trouble  of  applying  for  it,  but  some  compUunts  have  been  made  of  the 
illiberality  of  requiring  any  ticket  at  alL  Several  years  sgo,  hi  1886,  a 
suggestion  was  made  h^  a  writer  who  is  now  an  officer  of  the  Museum, 
that  two  distanct  reading-rooms  should  be  provided,  one  open  to  the 
public  in  general,  like  the  emeries  of  Antiquities  and  Natural  History, 
the  other  as  before  for  readers  who  had  received  a  ti<^et  from  the 
prindpal  librarian.  The  pubUc  reading-room  was  to  be  provided 
with  a  separate  catalogue,  to  contain  every  work  of  use  and  informa- 
tion, but  not  works  of  exceptional  value.  All  those  who  entered  it 
would  thus  have  access,  for  instance,  to  several  good  editions  of  the 
frorks  of  Shakspere,  but  not  to  the  early  quartos  of  his  sepante  plays, 


which  are  often  worth  more  than  their  weight  in  gold.  The  readers 
with  tickets  in  the  special  reading-room  would  have  the  same  catalogues 
as  at  present,  and  would,  as  now,  be  able  to  have  anything  they  pleased. 
This  plan  of  two  distinct  reading-rooms  for  one  library  has  never  been 
entertained  in  England,  but  it  was  proposed  in  1858  in  France,  by  M. 
Prosper  Mdrimife,  in  a  report  on  the  imperial  library  in  Paris,  and 
adopted  forthwith  by  the  Emperor,  who  gave  orders  that  it  should  be 
carried  into  effoct  in  the  new  buildings  for  that  library  now  in  course 
of  erection.  Tlie  complaint  at  Paris  had  been  precisely  the  reverse  of 
that  at  London.  It  was,  that  by  indiscriminate  admission  of  the 
population  of  Paris  it  was  found  that  those  who  wished  really  to  study 
were  placed  at  a  disadvantage — ^that  the  tables  of  the  reading-room 
were  often  occupied  in  winter  by  those  who  came  merely  for  the  sake 
of  warmth,  and  some  of  whom  might  be  seen  holding  a  book  in  their 
hands  bottom  upwards.  The  univerrally  open  reading-room  would  be 
the  novdty  at  London,  the  sdect  reading-room  will  be  the  novelty  at 
Paria— at  least  as  a  part  of  the  regulations,  for  we  can  report  from 
personal  observation  in  1840,  that  at  that  time  little  knots  of  sdect 
readers  were  admitted  to  a  Ubiarian's  table  in  an  inner  room.  It  may 
be  observed  that,  with  all  restrictions,  some  daBfles  of  readers  are  more 
numerously  represented  at  London  than  at  Paris.  There  are  more 
ladies,  in  proportion,  in  the  Museum  reading-room,  where  there  are 
two  tables  provided  for  their  exdusive  accommodation,  and  where  they 
are  also  at  Uberty  to  take  their  seats  at  any  other  table.  At  the  new 
public  library  at  Boston,  in  Massachusetts,  attention  to  the  &ir  sex  has 
becm  carried  still  further,  as  a  separate  room  is  provided  for  them  with  a 
hundred  seats,  while  thexeading-room  for  the  gentlemen  has  no  more 
than  twice  as  many. 

There  has  been  occadonal  discussion  for  many  yean  past  in  London 
respecting  the  advantages  of  an  evening  reading-room  at  the  Museum, 
the  evemng  being  undoubtedly  the  time  at  which  the  other  literary 
institutions  of  London  are  most  frequented.  The  main  objection 
to  it  appears  to  be  the  risk  of  conflagration,  and  it  was  suggested 
that  the  evening  reading-room  should  be  in  a  building  entirdy  separated 
from  the  main  body  of  the  Ubrary,  except  by  a  narrow  well-guarded 
fireproof  passage,  eamly  to  be  out  off  from  communication  in  case  of 
fire.  In  the  msffnifioent  reading-room  in  the  centre  of  the  Museum, 
which  has  since  been  erected  at  Mr.  Paniaai's  suggestion,  the  light  of 
day  is  admitted  by  a  range  of  twenty  lofty  windows,  through  which  if 
necessary  the  light  of  gas  might  be  admitted  at  ni^t,  the  gas  being 
in  standards  outdde,  and  at  some  diatance  from  the  building.  Abroad, 
the  question  has  been  solved  without  these  precautiona.  The  libraxy 
of  St.  Gi^^vieve,  at  Paris,  which  was  rebuilt  in  1851,  was  constructed 
with  an  enress  view  to  the  employment  of  gas,  and  the  magnificent 
room  which  contains  it,  one  of  the  finest  library  rooms  in  the  world,  is 
now  open  in  the  evening  throughout  the  year.  At  the  library  of  St 
Petersburg  the  houn  have  also  been  extended  from  ten  in  the  morning 
to  nine  in  the  evening  all  the  year  round.  In  high  northern  latitudes, 
to  exdude  the  use  of  light  and  fire,  as  is  done  in  many  of  the 
libraries  of  Italy,  would  be  to  limit  most  materially  the  utility  of  such 
institutions;  some  alteration  in  that  respect  is  demanded  by  the 
dimate ;  but  it  seems  surprising  that,  with  the  great  calamity  of  the 
conflagration  of  the  Winter  Palace  before  them,  the  authorities  at  St. 
Petenburg  should  be  bold  enough  to  risk  the  destruction  of  their 
immense  repository  of  literature  by  unnecessary  daring.  A  separate 
reading-room  for  the  time  of  artificial  light  would  afford  an  additional 
security  which  it  would  surdy  be  no  idle  precaution  to  take. 

The  question  if  books  should  be  lent  out  from  great  pubUc  libraries 
is  generally  decided  differently  in  foreign  countries  and  in  England. 
It  is  perhaps  a  oonsequenoe  of  this  that "  oiroulating  libraries  "  in  tiieir 
modem  sense — ^that  is,  shops  in  which  books  are  lent  for  hire--«re, 
apparently,  an  English,  or  rather  a  Scottish,  invention.  In  their  larger 
sense  they  may  be  traced  as  far  back  as  the  days  of  St.  Jerome,  in  the  4th 
centuxy.  St  Jerome  expresdy  mentions  that  St  Pamphilus,  presbyter 
of  Cssarea,  who  died  a.d.  809,  made  a  collection  of  books  amounting  to 
80,000  volumes,  chiefly  of  a  roligious  character,  with  the  object  of 
lending  them  out  to  rdigioudy  disposed  people  to  read.  *'  This,"  says 
Dr.  Adam  Clarke,  "  is,  if  I  mistake  not,  the  first  notice  we  have  of  a 
droulating  library."  Then  aro,  however,  some  traces  in  Aulus  Qellius 
that  it  was  permitted  to  borrow  books  from  the  public  libraries ;  ^ou^ 
probably  the  usage  of  having  libraries  at  the  public  baths,  where  so 
many  of  the  people  spent  their  time,  and  the  habit  of  living  in  pubUo 
common  among  the  andent  as  wdl  as  modem  nations  of  the  south,  made 
it  far  from  a  prevalent  practice  to  borrow  books  to  read  at  home.  In  the 
middle  ages  there  are  frequent  traces  in  the  history  of  the  univendtiee 
of  Bologna  and  Paris  that  it  was  customary  for  booksellera  to  lend  books 
for  hire  to  the  students,  who  would  otherwise  have  hardly  been  able 
to  obtain  the  requisite  number  for  study.  In  Busoh*s '  Handbuch  der 
Erfindungen,'  okoulatuiig  libraries  are  said  to  have  been  originally 
invented  by  Dr.  Franklin,  when  a  journeyman  printer  at  Boston,  in 
1720.  In  1720,  £Vanklin  was  a  boy  A  fourteen,  and  the  institution  that 
is  meant  is  doubtless  the  subscription  library  established  by  him  at 
Philadd|>hia  in  1781,  which  is  generally  ccmsidered  as  the  earliest 
subscription  library,  but  the  invention  of  which  is  not  unequivocally 
claimed  for  Frankhn  in  his  Autobiography,  though  the  terms  which  he 
uses  are  consistent  with  that  supposition.  The  first  circulating  library 
in  Great  Britain  is  said  in  the '  Picture  of  London,*  to  have  hem.  b^gun 
by  Allan  Bamsay  at  Edinbuigh  in  1725,  the  year  in  which  he  pub- 
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Hiihad  tha  '  Gtontle  Shepherd.'  Th^  were  not  introduoed  to  London 
till  1740,  by  Batho,  a  bookseller  in  Uae  Strand,  and  in  1770,  aooording 
to  Timperley,  there  were  only  four  ciroulating  libraries  in  London  and 
its  neighbourhood  From  that  period  the  new  institution  must  have 
advanced  with  rapidity.  It  is  now  general  throughout  Europe, 
though  England  and  Gennany  are  perhaps  its  most  congenial  soils. 
It  has  had  the  effect  of  fosterLDg  the  production  of  a  peculiar  species 
of  literature— the  "  drculating  Ubrary  literature" — ^whlch  was  once  at 
all  events,  flimsy  and  ephemeral  to  a  proverb. 

Many  of  the  London  libraries  of  this  kind  were,  even  in  the  18th 
century,  of  considerable  dimensions ;  but  an  establishment  of  this  class 
baa  be«n  developed  by  Mr.  Charles  Edward  Mudie,  in  the  space  from 
1840  to  1860,  mto  quite  a  new  stage  of  influence  and  importaoce. 
Mr.  Mudie,  by  taking  hundreds  and  even  thousands  of  copies  of  nar- 
tioular  books,  is  enabled  to  supply  at  his,  not  their  risk,  the  demand  of 
country  circulating  libraries  which  are  in  communication  with  him,  and 
it  sometimea  happens  that  two  rival  establishments  in  a  country  town 
both  announoe  that  they  are  connected  with  Mudie.  Even  the  second 
laigest  library  in  London— that  of  the  London  Institution  in  Finsbury 
CirouB, — stakes  out  a  subscription  of  1002.  a-year  to  procure  from  Mudie 
the  temporary  loan  of  such  volumes  as  the  maniwement  does  not  think 
wortiiy  of  a  permanent  place  in  the  collection.  His  influence  was  even 
beginning  to  extend  abroad,  and  his  books  to  circulate  at  Paris,  by 
means  of  a  branch  establishment  there;  but  we  believe  that  this  has 
been  abandoned  in  consequence  of  the  difficulties  occasioned  by  the 
Custom  House  and  the  prohibition  of  some  books  in  his  catalogue. 
The  development  of  this  great  establishment  appears  to  have  been 
fatal  to  innumerable  book^dubs,  or  at  least  to  have  induced  them  to 
abandon  the  old  plan,  of  selecting  the  books  for  themselves  and  dis- 
posing of  them  after  use  among  their  own  members,  for  that  of 
procuring  them  from  Mudie,  and  of  course  returning  them  to  him 
wheo  th^  are  read.  One  effect  of  the  system  not  to  be  admired  is 
that  it  substitutes  the  decision  of  a  sin^e  purchaser  for  that  of 
thousands ;  but  as  that]  purchaser's  decision  is  a  costly  one,  and  made 
at  his  own  risk,  he  is  not  likely  to  favour  his  own  taste  in  many  cases 
in  opposition  to  that  of  the  public  The  great  mass  of  the  books,  as 
soon  as  they  begin  to  fall  out  of  circulation,  are  disposed  of  at  reduced 
prices,  and  it  is  on  the  terms  on  which  this  can  be  managed,  and  the 
adroitness  with  which  it  is  effected,  that  the  profit  and  loss  of  this 
vast  machinery  must  depend  The  announcements  of  the  augmenta- 
tions of  the  Ubrary  have  gradually  swelled  up  to  "  160,000  volumes 
a-year;"  but  this  of  course  affords  no  measure  of  what  is  the  real  augmen- 
tation, probably  little  more  than  1000  volumes  being  annually  added  to 
the  permanent  stock.  The  establishpient  is  almost  as  unparalleled  of 
its  kind  as  its  near  neighbour — ^the  &itish  Museum.  ^ 

Another  large  drouiating  library  in  London  is  of  a  diiferent  con- 
stitution ax^  superior  order — the  London  Library,  in  St.  James's 
Square,  established  by  a  society  of  literary  men,  who  by  the  payment 
of  an  entrance-fee  and  an  annual  subscription,  or  by  an  annual  sub- 
scription alone,  obtain  the  right  of  borrowing  books  from  a  library 
which  comprises,  among  other  volumes,  the  folios  of  the  'Acta  Sanc- 
torum.' The  London  Library  is,  in  fact,  a  proprietary  library  of  not  an 
unoBual  type,  except  that  the  circulation  of  its  volumes  is  made  the 
prominent  feature.  The  now  extinct  Surrey  Institution  and  Alders- 
gate  Street  Institution  also  circulated  their  books,  and  the  Russell 
Institution  is  constituted  on  the  same  plan. 

When  several  establidmients  of  this  kind  exist  in  a  capital,  there  is 

certainlv  less  inducement  to  allow  the  books  which  Mong  to  the 

national  library  to  ctroulate  beyond  its  waUs.    Mr.  Banifld,  both  when 

Keeper  of  the  Printed  Books  at  the  British  Museum,  and  when  Prin- 

dpai  Librarian  of  that  establishment^  has  often  enreased  his  opinion 

before  committees  of  the  House  of  Commons  and  elsewhere,  tnat  it 

would  be  advisable  to  form  supplementary  institutions  in  different 

parts  of  the  metropolis,  to  relieve  the  Mttseum  of  some  of  the  present 

presBure  on  its  resources.    Should  auxiliary  libraxiss  ever  be  formed, 

consisting,  of  course,  of  books  of  which  in  every  case  other  copies 

might  be  found  at  the  Museum,  the  plan  might  then,  perhaps,  be 

entertained  with  advantage  of  ditmlating  the  books  of  thm  libraries, 

as  bi  case  of  loss,  the  loss  would  not  be  so  serious.    But  with  regard 

to  a  great  national  library,  the  preservation  of  books  is  as  main  an 

object  as  their  collection.    Such  a  library  is  not  for  the  use  of  one 

generation  only, — ^in  Uct,  some  of  its  uses  are  oidy  developed  by  its 

raiiffinc  into  the  hands  of  successive  generations.    It  should  be  exposed 

to  no  other  risks  than  such  as  are  absolutely  ineritable.   The  testimony 

of  Molbech,  the  librarian  of  the  Royal  Library  at  Copenhagen,  where 

lending  is  permitted,  is  to  the  effect,  not  only  that  the  risk  is  greater, 

as  must  of  course  be  the  case  where  the  books  are  removed  from  super- 

viaioa  and  control,  but  that  in  practice  great  damage  is  found  to  ensue. 

It  would,  perhaps,  be  expedient  to  examine  the  subject  more  dosely 

before  a  final  determination  was  come  to  on  either  side;  for  while  the 

Bodleian  library  is  strictly  non-dreulating,  the  books  are  freely  lent 

out  to  the  members  of  the  University  from  the  University  library  of 

Cambridge,  and  yet  any  material  difference  in  the  condition  of  the  two 

libraiiea^  to  the  disadvantage  of  that  of  Cambridge,  is  certainly  not  a 

matter  of  public  notoriety.    Even  if  it  should  be  found  inadmissible  to 

adopt  the  freedom  of  borrowing  practised  in  foreign  libraries,  and  the 

nant  of  which  in  England  is  so  loudly  complied  of  by  foreign 

saholaniy  a  proponl  made  in  '  Fnaim^u  Magao^e'  for  June,  1860| 


Mr.  Spedding,  the  editor  of  Bacon,  might  be  taken  into  oonstderattoL 
Mr.  Spedding  proposes  that  if  a  scholar  in  London  be  desirous  of 
cosBulting  a  manuscript  or  rare  book  in  the  Bodleian,  not  OTi«*iBg  in 
the  Museum  collection,  he  shall  communicate  his  wiiii  to  the  Oxford 
authorities,  and  they,  if  they  entertain  his  application,  shall  trans- 
mit the  books  required,  not  to  his  or  to  any  private  address,  but  to  the 
authorities  of  the  British  Museum,  T;b:  shall  retain  the  bode  for  a 
certain  period  in  their  custody  and  send  it  to  the  "Rj^^^ntQ  Room,  under 
the  same  guardianship  and  supervision  as  their  own  books.  Of  course, 
under  similar  circumstances,  a  book  mig^t  be  sent  from  the  Museum 
to  the  Bodleian,  snd  there  mifht  be  a  certain  number  of  libraries  with 
which  the  communication  uiould  be  kept  up.  By  this  ingenious 
arrangement  some  of  the  advantages  proposed  by  the  lending  system 
would  certainly  be  afforded,  under  nfeguards  not  now  obtainable; 
but  there  would  still  remain  t^e  strong  objection,  that  a  reader  wishing 
to  examine  a  particular  book  known  to  be  in  a  particular  library,  mi^^t 
be  subjected  to  a  disappointment  which  he  now  is  in  no  haaud  ol 
This  objection  is  tersely  stated  in  a  passage  from  a  letter  by  Niebuhr, 
which  was  ouoted  by  the  commisaionerB  for  ««»wwW  into  the 
University  of  Oxford  *'It  is  lamentaUe,"  writes  NieLuhr  from 
the  University  of  Bonn, "  that  I  am  here  much  worse  off  for  books 
than  I  was  at  Rome,  where  I  was  sure  to  find  whi^ever  was  in  the 
library,  because  no  books  were  lent  out;  here  I  find  that  just  the 
book  which  I  most  want  is  alvrays  lent  out."  There  are  few  libraries 
from  which  books  are  lent  of  which  stories  are  not  current  rsspecting 
the  abuse  of  the  privilege,  of  volumes  kept  for  years  by  persons  too 
high  or  too  venerable  to  be  questioned.  The  rules  of  such  mstitutions 
are  often  laxlv  observed  by  those  from  whom  we  should  least  expect 
such  disregard  In  Walter  Scott's  correspondence  with  Soutiiey  there 
is  apassage  in  which  he  recommends  him  not  to  show  publidv  a  book 
which  he  had  sent  him,  because  it  bdongi  to  the  Advocatea  libraiy, 
and  it  is  forbidden  for  those  books  to  be  sent  out  of  Scotland. 

Our  theme  has;  hitherto  been  public  libraries,  but  the  observations 
which  have  been  hassrded  with  regard  to  purchasing,  amngement,  and 
cataloguing  will  be  applicable,  with  some  alterations,  to  private  libraries 
also.  In  many  countries  in  which  great  private  libraries  have  been 
once  prevalent,  and  difibsed  a  useful  li^t,  the  rising  of  a  great  pubho 
library  has  dimmed  their  lustre,  and  even  occasioned  their  extinction. 
Many  a  smile  has  been  excited  l^  the  maxim  of  tiie  enthusiastic 
euguieer,  that  riven  were  made  to  feed  navigable  canals,  but  it  may 
be  well  maintained  that  the  chief  use  of  private  libraries,  after  they 
have  run  their  course  for  a  generation,  is  to  feed  public  collections. 
Kothingcan  be  well  more  misplaced  than  the  regret  expressed  by  Evelyn 
and  others  at  the  non-continuance  of  libraries  as  heir-looms  in  certain 
families.  If,  indeed,  a  private  library  be  generously  opened  as  some 
have  been  to  the  wplici^n  of  every  scholar,  snd  be  made  subservient 
to  general  use,  nothing  better  can  be  wished  for  while  it  lasts,  but  a 
library  like  this,  though  nominally  private,  is  in  reality  a  public  one. 
So,  many  a  nobleman's  park  in  the  country,  which  is  open  to  his 
neighbours,  is  as  conducive  in  its  degree  to  the  public  ben^  as  one  of 
the  public  parks  of  London.  But  the  case  is  different  when,  as  with 
Beckford  at  Fonthill,  a  proprietor  surrounds  his  estate  with  a  high 
wall,  and  shuts  himself  up  in  selfish  magnificence,  snd  in  England  the 
instances  are  few  in  which  private  libraries  have  been  otber  than 
private.  But  even  if  liberality  in  this  respect  had  been  much  more 
freouent  and  conspicuous  thui  it  has  been,  it  is  surely  a  fiu*  more 
healthy  state  of  things  that  in  future  it  should  be  looked  to  as  a  staff, 
and  not  as  a  crutch;  that  progress  in  literature  should  be  released 
from  dependence  on  the  favours  of  the  greats  In  the  case  of  a  private 
library  which  is  given  or  bequeathed  to  publio  use,  the  collector  is  a 
public  benefactor  of  a  high  order;  in  the  case  of  one  whidi  is  broken 
up  at  its  collector's  death,  its  breaking-up  may  possibly  be  just  as 
useful  as  its  collection ;  in  the  case  of  one  kept  in  private  hands  for 
ffeneration  after  generation,  it  is  more  than  probable  that  an  injury  is 
done  to  the  public  by  withdrawing  from  pubUc  use  what  is  not  turned 
to  private  account.  Among  the  many  memorable  circumstances  con- 
nected with  the  sale  of  the  memorable  Valdarfer  Boccaccio  in  1812, 
perhaps  the  most  striking  is,  that  the  purchaser,  who  gave  the  highest 
price  for  it  ever  given  for  a  book,  had  at  the  time,  unknown  to  himself, 
another  copy  in  his  own  libraij,  which  had  descended  to  him  by 
inheritance.  The  only  instance  m  which  it  would  seem  desirable  that 
a  great  private  libraiy  should  rexmdn  in  a  family  is  in  the  case  of  a 
great  author.  It  seems  an  appropriate  tribute  to  his  memory  that 
Sir  Walter  Scott's  collection  should  be  kept  entire  at  Abbotsford,  but 
to  keep  the  library  of  an  ordinary  collector  together  in  respect  to  his 
memory,  is  not  at  all  justified  by  the  case  of  Scott  The  monument 
which  IS  erected  to  him  in  the  centre  of  Edinburgh  might  as  well  be 
quoted  as  a  justification  for  the  ostentatious  columnt  in  honour  of 
aristocratio  landlords,  which  it  is  now  the  practice  to  raise  frmn  the 
so-called  voluntary  subscriptions  of  their  tenants.  To  be  incorporated 
in  a  public  library,  or  rather  to  be  distributed  in  several,  is  the  proper 
''eutiianasia"  of  a  private  collection. 

Having  thus  examined  the  composition  of  a  library  of  the  very  firrt 
order,  and  the  rules  that  have  been  proposed  for  collecting  and 
managing  such  a  library,  with  a  view  of  making  it  of  the  utmost 
possible  public  benefit^  it  remains  to  take  a  seneral  survey  of  libraries, 
not  in  the  abetraot^  but  the  concrete,— of  the  history  and  statJstici  of 
sooh  eoUeotiooa  as  have  from  time  to  time  been  formed. 
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The  most  anoieiit  libnxy  of  which  we  have  any  authentic  aocoant  ia 
that  of  Osymandyas^  king  of  Egypt^  euppoaed  by  modem  Egr^tian 
■cholan  to  have  reigned  about  fourteen  centuries  before  Christ. 
Diodorua  Sioulus,  who  gives  a  minute  description  of  tiie  monument  of 
this  king,  mentions  that  there  was  in  it  a  room  containing  a  ''sacred 
library/'  and  bearing  an  inscription  translated  into  Qreek  by  Htvxvf 
'letrpuoy,  which  has  been  playfully  rendered  "the  Apothecaries'  Hall  of 
the  SouL"  Champollion  beheved  that  he  had  discovered  this  hall  in  the 
pahMO  near  Thebes,  from  which  the  ''Memnon's  Head"  now  in  the 
British  Museum  was  taken.  It  has  been  supposed  that  all  the  libraries 
of  ancient  Egypt  were  merely  collections  of  sacred  books ;  but  a  con- 
trary inference  may  be  drawn  from  the  circumstance  mentioned  by 
Eustathius,  the  commentator  on  Homer,  that  Homer  was  absurdly 
accused  by  some  andent  calumniator  of  having  stolen  his  *  Iliad '  and 
'  Odyss^ '  from  a  library  in  Egypt.  It  is  sin|^ilar  that  it  was  on  the 
soil  of  ^7pt  that  the  most  famous  Hbraiy  of  all  antiquity  afterwards 
arose.  The  first  public  library  in  Greece  was  foimed  at  Athens  by 
the  enlightened  tyrant  PisistFatus,  the  supposed  collector  of  the 
scattered  poems  of  Homer ;  but  according  to  the  not  very  probable 
statement  of  Aulus  Gellius,  it  was  taken  away  to  Persia  by  Xerzesiand 
only  subsequently  restored  to  Athens  by  Seleucus  Kicanor,  one  of  the 
Bucceaaors  to  the  Auatio  kingdoms  of  Alexander  the  Great.  Another 
of  Alexander's  successors — Ptolemy,  king  of  Egypt— established  in 
Alexandria  a  great  library,  which  continued  under  all  vidssitudes  the 
most  famous  Ubrary  in  Uie  world  for  about  900  years.  The  most 
extraordinary  statements  are  made  by  the  writers  of  antiquity  respect- 
ing the  number  of  volumes  it  contained.  Josephus  relates  that,  on  the 
question  being  put  by  Ptolemy,  the  founder,  to  Demetrius  Phalereus,  the 
famous  Athenian  exile,  who  had  the  superintendence  of  the  library,  what 
was  the  number  of  volumes,  Demetrius  replied  that  there  were  at  that 
time  200,000«  but  that  he  hoped  there  would  soon  be  500,000.  Aulus 
Gellius  speaks  of  the  number  of  volumes  at  a  subsequent  period  as 
700,000.  There  can  be  no  doubt  that,  in  this  instance  of  counting,  the 
^ books"  in  a  poem  are  taken  as  "volumes,"  and  that  the  'Iliad' 
would  therefore  be  reckoned  as  24,  in  which  case  it  might  be  near  the 
mark  to  assume  that  700,000  volumes  of  the  ancient  library  would 
contain  about  as  much  reading  as  60,000  of  a  modem  one.  Even  then 
the  number  is  remarkably  high  for  the  early  period  of  the  history  of 
literature  at  which  the  collection  was  made ;  and  to  account  for  it 
with  any  degree  of  probability,  it  is  neoessaiy  to  suppose  that  many 
copies  of  the  same  work  were  admitted,  as  was  subsequently  stated  to 
be  the  case  in  the  Mohammedan  libraries  of  £gypt,  and  as  was  pro- 
bably the  case  in  all  ancient  libraries.  This  supposition  is  strongly 
supported  bv  the  subsequent  labours  of  Aristarchus  and  the  Alexan- 
drian school  of  critics,  who  would  naturally  ground  their  improved 
readings  on  the  collection  of  many  copies  of  the  same  work.  Allowance 
must  also  be  made  for  that  beseUing  sin  in  the  enumeration  of 
libraries,  exaggeration ;  still  the  existence  of  exaggeration  shows  that 
there  was  something  not  too  obviously  scanty  and  limited  to  expend 
it  upon.  In  the  libraries  of  the  middle  ages  we  never  hear  of  tens 
of  thousands.  Sixteen  hundred  years  after  the  lilvary  of  the  kings 
of  Egypt  had  been  epoken  of  as  possibly  of  half  a  million  volumes, 
the  library  of  a  king  of  France  was  stijied  to  contain  910.  At  the 
time  that  Josephus  wrote,  the  library  formed  by  Demetrius  Phalereus 
and  his  successors  no  longer  existed.  In  l^e  wars  of  Julius  CsBsar 
in  Egypt,  in  some  desperate  struggles  with  the  mercenary  soldiers, 
the  buUding  in  which  it  was  kept  accidentally  caught  fire,  and  the 
whole  collection  was  consumed.  The  calamity  was  probably  deeply 
felt  by  the  most  literary  of  conquerors,  and  in  ms '  Conunentaries,'  and 
those  of  his  freedman  Hirtius,  there  is  no  allusion  whatever  to  the 
fact,  which  is  however  suffidentfy  established  by  the  testimony  of 
Seneca,  Plutarch,  Dion  Casuus,  Aulus  Gellius,  and  Ammianus  Marcd- 
linus.  Seneca,  who  refers  to  one  of  the  lost  books  of  Livy,  speaks  of 
400,000  volumes  as  having  perished.  It  seems,  however,  from  various 
indications,  that  the  library  had  increased  so  enormously  previous  to 
this  conflagration,  that  the  later  part  of  it  was  kept  in  a  separate 
building,  in  another  part  of  the  city,  and  thus  escaped.  Mark  Antony, 
in  his  subsequent  pasmon  for  Cleopatra,  endeavoured  to  rqMur  the 
loss  of  the  early  library  of  the  Ptolemies  by  presenting  to  her  the 
Ubrary  of  Pexgamus,  the  collection  next  in  cdebrity  to  theirs.  The 
kings  of  Pexgamus  had  entered  into  a  rivalry  with  the  kings  of 
Egypt  in  the  collection  of  books,  and  the  contest  had  been  carried  on 
so  warmly  that,  according  to  tradition,  the  Egyptians  forbade  the 
exporUtion  of  papyrus,  to  which  the  Peigamenians  responded  by  the 
invention  of  parchment,  called  from  them  Pexgamena — tne  name  from 
which  the  English  one  is  derived.  When  Mark  Antony  presented  the 
libraiy  to  Cleopatra  it  amounted,  according  to  Plutarch,  to  200,000 
volumes,  and,  being  added  to  the  preserved  collection,  formed  thence- 
forth the  new  library  of  Alexandria,  which  continued  the  first  in  the 
world.  The  Romans,  though  Egypt  was  their  provlnoe,  respecteditsinteg- 
rity ;  and  when  a  conflagration  destroyed  the  public  libraries  at  Rome^ 
the  emperor  Domitian  contented  himself  with  sending  copyists  to 
Alexandria  to  repair  the  loss.  Its  subsequent  history  is  involved  in 
much  obscurity,  and  indeed  many  of'  the  circumstances  which  have 
already  been  narrated  are  not  established  upon  the  most  solid  basis. 
There  seems  to  be  reason  to  believe  that  a  great  destruction  of  the 
library  took  pkuse  in  the  assault  of  the  Christians  on  the  temple  of 
Serapis,  on  the  triumph  of  Christianity  over  heathenism,  ajd.  889 ;  and 


I  the  collection  is  asserted  to  have  finally  perished  in  A.D.  6S8,  when  the 
Mohammedans,  under  Amru,  conquered  Egypt. 

The  story  told  by  Abulpharagius  and  doubted  by  Gibbon  is  weU 
known :  that  Amru  applied  to  his  master,  the  caliph  Omar,  for  a  ded- 
don  as  to  what  was  to  be  done  with  the  library,  and  recdved  the  reply, 
that  if  the  writLogs  of  the  Greeks  agreed  with  the  Koran  they  were  use- 
less, and  need  not  be  preserved ;  if  they  disagreed  they  were  pernicious, 
and  ought  to  be  destroyed ;  and  that  in  oonaequenoe  the  books  were 
devoted  to  the  heating  of  the  public  baths.  This  massacre  of  intellect, 
if  it  really  todc  place,  was  afterwards  parallded,  if  Arabic  historians 
tell  truth,  by  similar  massacres  of  Mohammedan  literature  on  the  part 
of  the  Christians.  At  the  capture  of  Tripoli,  in  Syria,  by  the  Crusaders 
under  tiie  Count  de  St.  Gilles,  in  the  12th  century,  a  priest  who  entered 
the  great  library  took  down  one  of  the  books  and  found  it  was  a  Koran, 
a  second  and  found  it  was  a  Koran,  a  third  and  fourth  with  still  the 
same  result,  on  which  he  exclaimed  that  the  place  was  full  of  nothing 
but  Korans,  and  fire  was  set  to  the  whole  collection,  of  whidi  but  a  few 
volumes  esnped.  He  had,  in  tact,  says  the  Arabic  historian,  entered 
the  room  of  the  Korans,  of  winch  there  were  50,000  copies  in  the 
Ubrary.  Without  of  course  accepting  the  statement  of  the  number  of 
Korans,  it  may  be  supposed  that  there  was  a  large  collection  of  them 
at  Tripoli,  and  that  the  library  was  burned  by  the  Franks  on  that 
acoounti  Similar  deeds  are  recorded  of  the  Christian  conquerors  of 
Granada,  and  of  Cardinal  Ximenes,  the  patron  of  the  Polyglott  Bible. 

The  history  of  the  libraries  of  ancient  Greece  ia  singularly  obscure, 
and  th^  seem  never  to  have  had  any  distinguished  prominence, — ^a 
fact  which  is  not  in  &vour  of  the  theory,  that  the  dvilisation  of  a 
people  may  be  estimated  from  its  public  libraries.  The  hbraiy  of  Pisis- 
tratus  has  already  been  mentioned,  its  abstraction  and  its  restoration 
by  Sdeucus.  Its  subsequent  stay  at  Athens  must  have  been  short,  for 
Sylla  is  recorded,  on  his  conquest  of  Athens,  to  have  carried  off  all  the 
'libraries  to  Italy,  where,  however,  he  does  not  appear  to  have  given 
them  to  the  Roman  public,  but  to  have  left  them  to  his  son,  who  kept 
them  in  his  villa  at  PuteolL  A  story  wiiidi  is  told  by  Plutarch  in  his 
life  of  Aldbiades,  affords  a  strong  indirect  testimony  to  the  general 
existence  of  collections  of  books  in  connection  with  the  schools  at 
Athens.  Aldbiades,  it  is  sdd,  was  upon  one  occasion  desirous  of 
referring,  when  in  a  school,  to  a  paasage  in  Homer,  and  was  told  by  the 
schoolmaster  that  he  had  no  copy  of  the  poet,  on  which,  for  his  sole 
rejoinder,  he  gave  him  a  box  on  the  ear. 

The  honour  of  founding  the  first  public  library  at  Rome  was  reserved 
for  Asinius  PoUio,  in  the  reign  of  Augustus,  though  Julius  Ceeaar  is 
sud  to  have  entertained  the  design,  perhaps  as  a  compensation  to 
learning  for  his  involuntary  destruction  of  the  Alexandrian,  and  to 
have  intended  to  nominate  Y  arro  as  the  librarian.  Previoudy  to  Pollio, 
LucuUus  is  recorded  to  have  been  singularly  liberal  in  opening  his 
library  to  the  use  of  the  learned ;  and  after  him  Augustus  added 
two  public  libraries  to  the  ornaments  of  the  capital,  the  Octavian 
and  the  Palatine.  Many  others  were  added  by  subsequent  emperors, 
who  seem  to  have  had  a  pleasure  in  attadung  their  names  to  new 
foundations,  the  most  conspicuous  and  cdebrated  of  which  was  the 
XTlpian,  so  cdled  from  one  of  the  names  of  Trajan.  These  libraries 
appear  to  have  had  a  great  effect  in  difiuaing  over  Roman  aodety  that 
Uterary  air  which  is  so  remarkable  a  feature  in  the  letters  of  Pliny,  and 
whidi  occadonally  reminds  the  reader  so  strongly  of  the  Paris  of  the 
18th  century.  By  some  alludons  in  Ovid's  *  Elegies,'  written  after  his 
banishment,  in  which  he  questions  if  his  new  productions  will  be 
allowed  to  take  thdr  place  bedde  the  old  in  the  public  libraries,  it 
appears  that  the  new  works  of  living  authors  f qund  a  place  there,  and 
this  was  probably  the  most  eiiectual  mode  of  publication.  A  few 
copies  in  the  public  libraries  would  probably — ^Uke  a  few  copies  in 
the  circulating  hbraries  of  our  own  time — diffuse  the  knowled^  of  a 
new  book  more  effectually  than  hundreds  in  private  handL  At 
the  same  time,  the  frequent  censures  of  Seneca  and  others  of  the 
"  bibliomania "  prevalent  in  his  time,  diow  that  magnificent  private 
libraries  were  then,  as  they  have  again  begun  to  be  in  the  last  four 
centuries,  a  faourite  means  of  expending  and  displaying  wealth. 

It  is  singular  that  of  the  mat  Roman  libraries  it  is  seldom  men- 
tioned of  how  many  volumes  they  consisted  or  were  supposed  to  oonsistk 
Julius  Cafntolinus,  in  his  '  Lives  of  the  Gordians,'  mentions  of  the 
emperor  Cfordian  the  Younger,  that  he  inherited  the  library  of  Serenus 
Sammonicus,  his  preceptor,  and  that  that  library  amounted  to  62,000 
volumes,  which  is  spoken  of,  as  it  well  may  be,  as  an  enormous  number. 
Another  glimpse  into  the  hbraries  of  the  period  is  given  by  the  cir- 
cumstance mentioned  of  the  emperor  Tadtus,  that  he  commanded  by  a 
particular  edict  that  the  works  of  his  ancestor,  Tacitus  the  historian, 
and  tiiose  of  various  other  historical  writers,  should  be  transcribed  in 
ten  copies  eveiy  year,  and  the  copies  distributed  among  the  pubUo 
libraries.  In  the  time  of  Constantine  the  Great,  the  number  of  these 
establishments  at  Rome  is  stated  to  have  been  nine-and-twenty. 

The  tradition  of  the  andent  libraries  was  continued  by  the  Byzan- 
tine emperors  through  the  long  and  dreary  deven  hundred  years  which 
elapsed  between  the  transference  of  the  empire  to  that  dty,  and  its 
capture  by  the  Turks.  Constantine  the  Great  founded  a  ubrary  at 
Constantinople,  for  the  formation  of  which  it  is  supposed  that  con- 
tributions were  levied  on  the  nine-and-twenty  in  the  heathen  temples 
at  Rome.  The  passage  is  well  known  in  the  writings  of  Julian  the 
Apostate :  [*  Some  are  fond  of  horses^  some,  of  birds,  and  others  of 
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wild  aalmalB ;  but  from  an  infant  my  mind  has  been  posseBsed  with  a 
vehement  fancy  for  acquiring  and  poBseesing  books."  Julian  is  recorded 
to  haye  founded  a  public  library  in  the  grove  of  Daphne,  which  was  the 
park  of  Antioch.  Zonaras  and  Constantine  Manasaes  relate  a  story  of  a 
library  foimded  by  the  emperor  Zeno,  to  which  were  attached  a  prin- 
cipal librarian,  bearing  the  title  of  the  "  (Ecumenical  Doctor,"  and  a 
body  of  twelve  assistant-librarians,  who  were  consulted  as  oracles  in 
affiurs  of  state;  and  they  narrate  that  when  the  emperor  Leo  the 
Isaurian,  the  great  iconoclast,  found  it  impracticable  to  conyert  them 
to  his  opinions  in  favour  of  the  destruction  of  images,  he  caused  com- 
bustibles to  be  secretly  laid  round  the  building  at  night,  and,  setting 
fire  to  the  pile,  destroyed  in  one  conflagration  the  library  and  the 
librarians.  The  truth  of  the  uarratiye  is  supported  by  Baronius 
and  some  other  Catholic  writers,  but  it  is  now  generally  considered 
more  than  questionable.  Photius,  the  patriarch,  the  oontemporary  of 
King  Alfred,  who  in  his '  Bibliotheca '  of  the  date  of  a  thousand  years 
ago,  so  curiously  anticipated  the  plan  and  utility  of  a  modem  Review, 
must  at  least  have  had  aooesa  t«  the  two  hundred  and  eighty  authors 
whom  he  analyses. 

The  Mohammedan  antagonists  of  the  declining  Byzantine  empire 
were  according  to  their  own  accounts,  on  more  than  an  equal  footing 
with  them  in  I'egazd  to  libraries.  The  statements  of  Arabic  historians 
on  this  subject  seem  in  fact  to  belong  to  the  'Arabian  Nights.' 
Quatrem^,  in  his  'R^cherches  sur  I'Egypte/  quotes  several  narrative's 
which  are  altogether  incredible  as  they  stand,  but  which  may  be 
taken  as  grounds  for  believing  the  existence  of  libraries  of  a  size  and 
extent  quite  different  from  the  contemporary  collections  of  Christen* 
dom.  Ibn  Aby  Tay,  according  to  M.  Quatremere,  affirms  that  the 
library  of  Cairo  contained  1,600,000  volumes,  and  was  the  largest  in  all 
the  Mohammedan  empire.  M.  Quatremere  also  tells  us,  on  the  second- 
hand authority  of  Ibn  Ferat,  that  Tahia  Ben-Aby-Tay,  which  seems  to 
be  only  another  form  of  the  name  of  the  same  pseudo-historian,  as- 
serted that  the  libnunr  of  Tripoli,  in  Syria,  contained  8,000,000  volumes 
on  theology  only.  The  statements,  to  say  nothing  of  their  intrinsic 
incredibili^,  contradict  each  other.  Makrizi,  a  better  authority,  speak- 
ing of  the  libraiy  of  the  Caliphs,  describes  it  as  filling  forty  chambers, 
and  as  containing  18,000  volumes  on  the  sciences,  and  2400  copies  of 
the  Koran. 

The  Arabs  in  Spain  were  the  most  literary  of  all  the  Arabs,  and  in 
their  history  we  find  mention   of  immense  libraries,  and  also   of 
bibliomania,  a  disorder  of  literature  which  indicates  a  general  flourish- 
ing condition  of  the  patient.    According  to  Al-Makkari's  '  History  of 
the  Mohammedan  Dynasties  in  Spain/  trsnalatod  by  Gta^yangoe,  the 
inhabitants  of  Cordova  were  renowned,  in  the  10th  century,  for  their 
passion  for  forming  libraries.    "  To  such  an  extent  did  this  rage  for 
collection  increase,  says  Ibnu-Said,  an  Arabian  author,  "that  any  man 
in  power,  or  holdhig  a  place  under  government,  considered  himself 
obliged  to  have  a  library  of  his  own,  and  would  spare  no  trouble  or 
expense  in  collecting  books,  merely  in  order  that  people  might  say — 
'  Such  a  one  has  a  vory  fine  libraryi  or  he  possesses  a  unique  copy  of 
Buch  a  book,  or  has  a  copy  of  such  a  work  in  the  handwriting  of  such  a 
one.' "    A  great  library  was  formed  at  Cordova  by  the  caliph  Al-hakem, 
who  caused  all  sorts  of  rare  and  curious  books  to  be  bought  by  his 
agents  in  Cairo,  Bagdad,  Damascus,  Alexandria,  and  other  great  cities 
of  the  East,  and  who  was  currently  reported  to  have  amassed  a  col- 
lection of  not  less  than  400,000  volumes.    The  historian  Ibnu-1-abbar, 
to  increase  the  marvel,  states  that,  "  to  {give  an  idea  of  Al-hakem's 
immense  erudition,  it  will  only  be  necessary  to  record  a  well-ascertained 
fact — though  strange  to  say  neither  lbnu-1-faradhi,  nor  Ibn-Bashkuwal 
have  mentioned  it  in  their  works^namely,  that  not  one  book  was  to  be 
found  in  Al-hakem's  libraiy,  whatever  might  be  its  contents,  which  the 
caliph  had  not  perused,  writing  in  the  fly-leaf  the  name,  surname,  and 
patronymic  of  the  author,  that  of  the  tribe  or  family  to  which  he 
belonged,  the  year  of  his  birth  and  death ;  after  which  followed  such 
intereatiAg  anecdotes  about  the  author  or  his  work,  as  through  his 
immense  reading  he  had  derived  from  other  writers."    Even  those  who 
have  had  no  experience  in  cataloguing  will  agree  that  to  do  this  for  a 
collection  of  40,000  volumes,  not  to  say  400,000,  would  require  no 
common  share  of  industry.    On  the  death  of  the  caliph,  in  ▲.D.  796, 
the  throne  of  Cordova  was  usurped  by  Al-mansur,  who  in  order  to 
conciliate  the  &vour  of  the  MohjunmedBOit  heologians,  ordered  all  the 
books  on  philosophy  and  simikr  subjects  to  be  destroyed,  and  they 
were  accoidingly  either  burned  in  the  public  squares  or  thrown  into 
the  wells  and  cisterns  of  the  palace.    FuaUy,  on  the  overthrow  of  the 
dynasty  of  the  Ommiades  by  rebel  princes,  Cordova  was  invaded  and 
sacked,  the  palace  of  the  caliphs  was  levelled  with  the  ground,  and  the 
books  of  the  splendid  collection  of  Al-hakem  taken  as  plunder,  and 
Bold  in  distant  countries  at  the  lowest  prices. 

While  the  number  of  books  among  the  Arabs  was  so  incredibly 
iaige,  among  the  Christian  nations  the  number  was  inconceivably  smalL 
The  instinct  of  ooUecting  and  that  of  preserving  libraries  seem  in  some 
cases  to  have  been  equally  deficient.  Charlemagne  was  persuaded  by 
his  English  librarian,  Alouin  of  York,  to  collect  a  library  equal  to  that 
which  Alouin  had  seen  in  England;  but  in  his  will,  the  monarch 
expressly  directed  that  it  should  be  sold,  and  the  proceeds  given  to 
the  poor.  The  monastic  libraries  are  usually  spoken  of  as  the  great 
literary  establishments  of  the  middle  ages,  but  the  collections  of  monks 
Sid  magnates  are  on  the  same  scale  of  distresaing  poverty.    The 
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monastic  library  of  Fulda,  which  Charlemagne  had  increased,  if  not 
founded,  in  a.d.  744,  was  celebrated  during  the  whole  middle  ages, 
and  in  the  year  1561  was  found  to  contain  794  manuscripts.  In  the 
12th  century,  the  monastery  of  Monte  Casino  contained  90  volumes. 
The  church  of  Ratisbon  possessed  in  1251,  a  library  of  500  volumes; 
the  library  of -the  Sorbonne,  in  Paris,  amounted  in  1292  to  1000. 
The  chronicler  QeotEmy  of  Beaulieu  relates  that  St.  Louis,  when  on  the 
Crusades,  heard  of  a  great  sultan  of  the  Saracens  who  made  careful 
search  for  books  of  ah  kinds,  and  who  had  them  transcribed  at  his 
own  expense,  and  placed  them  in  libraries  for  the  use  of  the  learned. 
St.  Louis  resolved,  therefore,  on  his  return  to  his  own  kingdom,  to 
have  copies  made  of  all  the  books  of  the  Holy  Scriptures  and  general 
edification  that  he  could  find  in  the  different  abbess,  and  he  collected 
at  the  Holy  Chapel,  still  existing  at  Paris,  numerous  works  of  St. 
Augustine,  St.  Ambrose,  St.  Jerome,  and  other  authors.  This  library, 
like  that  of  Charlemagne,  was  again  dispersed  at  the  king^s  death,  and 
distributed  among  three  religious  orders.  In  1878,  as  has  already  been 
mentioned,  the  library  of  &e  king  of  France  consisted  of  only  910 
volumes. 

The  revival  of  learning  which  preceded  the  invention  of  printing, 
had  already  b^gun  to  produce  an  alteration  in  this  state  of  things, 
when  that  invention  came  to  quicken  and  confirm  it.  The  middle 
ages  may  be  said  to  terminate  with  tiiis  discovery,  in  the  middle  of  the 
I5th  century. 

So  much  has  already  been  incidentally  said  of  the  continental 
libraries  of  modem  times,  that  to  enter  on  the  subject  in  full  would 
be  to  go  over  ground  that  has  been  abeady  trodden.  It  will  therefore 
be  sufficient  to  treat  of  it  here  with  comparative  brevity.  Italy 
was  the  first  country  to  be  conspicuous  in  this  point  of  view.  Italy 
is  still  rich  in  libraries  of  ^e  second  and  third  magnitude,  but  can 
boast  of  none  that  bdonss  to  the  first  It  has  been  already  men- 
tioned that  the  Vatican,  uiough  rich  in  manuscripts,  is  now  shown  to 
contain  not  more  than  100,000  printed  books.  There  is  a  larger 
library  in  Rome  itself,  the  Gasanata,  known  by  its  admirable  catsloguo, 
made  by  the  astronomer  and  bibliographer,  Audiffiredi,  and  said  to 
contain  120,000  volumes  of  printed  books  and  manuscripts.  The 
collection,  located  at  Naples  since  1804,  called  the  Biblioteca  Borbonica 
or  Bourbon  library,  and  reputed  to  contain  200,000  printed  volumes, 
is  probably  the  laxgest  library  in  Italy.  The  reputation  of  being  one 
of  the  best  belongs  to  the  Brera  library  at  Milan ;  a  collection  which, 
formed  from  the  library  of  l^e  suppressed  order  of  Jesuits  in  1772,  was 
augmented  by  that  of  Count  Firnuan,  the  Austrian  governor  of  Lom- 
baniy,  a  famous  collection,  in  the  publicdied  catalogue  of  which  one 
volume  is  occupied  with  the  English  books.  The  numbers  of  the  Brera 
were  at  one  time  greatly  overstated ;  tiiey  have,  upon  counting,  been 
reduced  to  about  100,000.  The  other  great  library  of  Milan,  the 
Ambroaian,  consisting  of  more  than  100,000  printed  books  and  15,000 
manuscripts,  is  that  which  attracted  the  attention  of  Europe  in  the  early 
part  of  the  19th  century,  by  the  discoveries  made  in  it  by  Angelo 
Mai,  the  librarian,  of  ancient  palimpsests.  The  library  was  founded  in 
the  17th  century  by  the  almost  canonised  Frederic  Borromeo,  the 
cousin  of  St.  Charles  of  the  same  family,  who  left  the  singular 
injunction,  that  the  manuscripts  should  not  be  published.  At  Bologna, 
the  institution  founded  by  Count  Marsigli,  tiie  martial  companion  of 
Prince  Eugene,  counts  among  its  150,000  volumes  a  collection  of 
Oriental  manuscripts,  brought  by  the  count  from  the  wars ;  and  among 
its  printed  books  a  collection,  scarcely  less  rare  in  Italy,  of  German 
poetry  and  literature,  introduced  by  its  librarian  the  great  linguist 
Mezzo£anti.  Venice  boasts  in  the  library  of  St.  Mark,  a  collection 
which  was  founded  by  Cardinal  Bessarion,  but  of  which  Roncelli  can 
only  state  by  conjecture  that  it  contains  100,000  volumes.  It  is  sub- 
ject to'  less  doubt  that  it  is  one  of  the  most  magnificently  lodged 
libraries  in  Europe,  having  been  removed  from  the  library  buildings  ia 
the  place  of  St.  Mark,  to  the  great  hall  in  the  Poge's  palace.  Florence 
is  remarkable  also  for  the  magnificent  building  designed  by  Michael 
Angelo,  in  which  is  enshrined  the  Laurentian  library,  a  collection  of 
manuscripts  so  named  from  one  of  its  founders,  Lorenzo  de'  Medici. 
The  great  collection  of  printed  books  at  Florence  is  called  the  Maglia- 
becchian,  from  its  founder,  Magliabecchi,  the  celebrated  "  book-glutton," 
who  was  librarian  to  the  Orand  Duke,  and  who  at  his  death  in  1714, 
left  his  library  to  the  public,  and  all  his  property  for  the  purpose  of 
enlarging  and  preserving  it.  His  friend  Manni,  in  1781,  added  his  own 
collection  from  respect  for  the  memory  of  Magliabecchi ;  and  in  1771, 
when  the  Qiand  Duke  Leopold  munificently  gave  up  his  own  library 
for  the  public  benefit,  the  printed  books  were  sent  to  the  Maglia- 
becchian,  and  the  manuscripts  to  the  Laurentian.  A  few  years  ago 
Molini,  tiie  librarian,  prepared  to  carry  out  in  full  the  idea  of  bringing 
together  in  one  collection  all  the  printed  books  in  Florence  belonging 
to  the  public,  and  in  another  aU  the  manuscripts  {  but  the  project, 
though  commenced,  seems  to  have  stopped  half  way.  One  of  the  most 
interesting  libraries  in  Italy  is  that  of  Ferrara,  which  though  not  of 
earlier  date  than  1747,  contains  90,000  volumes,  and  among  them  the 
autographs  of  part  of  the  *  Orlando  Furioso,'  of  part  of  the  '  Jerusalem 
Delivered/  and  of  Guarini's '  Pastor  Fido.'  Of  the  remaining  libraries 
of  Itsly,  that  of  Parma,  remarkable  for  containing  the  Hebrew  collection 
of  De  Rossi,  was  said  by  Roncelli,  in  1846,  to  amount  to  90,000 
volumes;  that  of  Piacenza,  to  more  than  40,000;  that  of  Lucca,  to 
more  than  50,000 ;  that  of  Turin,  to  120,000.    Generally  speaking  th» 
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librariei  of  Italy  appear  to  haTB  been  oolleoted  ai  mach  for  display  as  use* 
They  are  usually  confined  to  claasioal  and  modem  Latin  literature,  and 
to  that  of  Italy  and  France ;  and  even  within  those  limits  to  oertain 
alasses^—to  books  which  haye  been  always  eonsidered  UbxBry  books. 
To  this  of  oourae  there  are  exceptions ;  we  hay«  heard  of  an  loelandio 
library  at  Palermo;  but  they  are  rare.  In  his  exoellent  history  of 
Italian  literature,  Tirabosohi,  himself  the  librarian  of  Modena,  takes 
partiouhu:  notice  of  the  progress  of  libraries,  century  by  oentury.  An 
animated  desoription  of  the  Italian  Hbiaries  is  the  principal  feature  in 
Valery's '  Voyage  en  Italie.'  The  rules  of  admissioti  to  these  libraries 
are  less  liberal  than  those  which  prevail  in  Fnmoe  and  Qermaay,  and 
the  number  of  days  of  closing  is  unusually  large.  There  were  in  1851, 
according  to  Mellado's  Spanish  Encyclopsdia,  published  in  that  year, 
29  pubUc  libraries  in  Spain,  containing  altogether  about  627,200 
volumea — a  number  for  the  whole  country  less  than  is  accumulated  in 
some  single  collections  out  of  Spain.  The  three  most  interesting  were^ 
the  national  library  at  Midrid,  containing,  since  it  had  received  the 
contributions  of  the  conventual  libraries,  about  200,000  volumes ;  the 
library  of  the  Escurial,  containing  24,000  volumes  only  of  printed 
books  and  4000  of  manuscripts,  chiefly  Arabic ;  and  the  **  Columbian  " 
or  oithedral  library  of  Seville,  remarkable  for  possessing  some  works 
which  once  belonged  to  Columbus.  The  Ubraries  of  Portugal  have 
had  no  "  golden  age."  In  the  report  on  the  national  library  published 
in  1844,  a  list  which  is  given  of  the  foreign  purchases  of  seven  years 
ooaupies  little  more  th«i  four  pages.  The  fate  of  one  libra^  in 
Portugsd  has  been  unique.  In  1807,  when  the  royal  family  emigrated 
to  Brazil  from  the  invasion  of  the  French,  the  royal  Hbrary  sailed  in 
the  same  fleet,  and  now  forms  the  imperial  library  at  Rio  Janeiro.  It 
was  probably  at  the  time  of  its  arrival  in  Brazil  the  largest  library  in 
America. 

France  is  in  many  respects  ft  model  to  the  rest  of  Snrope  with 
regard  to  libraries.  It  contains  a  ooUeotion  of  the  first  magmtude  in 
the  capital ;  it  haa  several  others  of  onlv  less  importance  both  in  the 
capital  and  the  provinces,  and  scattered  over  its  surface  it  has  many 
collections  of  diflerent  degrees  of  interest  freely  accessible.  This 
description;  which  implies  high  praise,  is  not  applicable  in  all  its  parts 
to  any  other  country.  The  Roy^  Library  of  France  dates  its  origin 
back  to  the  15th  oentury,  before  the  invention  of  printing,  but  it  did 
not  begin  to  be  of  real  importance  till  the  reign  of  Louis  XIV.  He  is 
said  to  have  found  about  5000  volumes  in  it  at  the  commencement  of 
his  Iqng  reign,  and  to  have  left  70,000.  Under  Louis  XIV.  the  col* 
lection  was  not  freely  open  to  the  public :  the  Italian  minister  of  his 
minority,  Cardinal  Masaiin,  was  far  more  advanced  than  his  French 
master  in  this  respect.  The  first  library  of  40,000  vol\mies,  which 
Mazarin  collected  with  the  assistance  and  advice  of  his  librarian, 
Kaud^,  was  treated,  not  as  a  private,  but  a  public  library.  **  From  its 
door,"  says  Naud^,  in  a  dialogue  he  published, "  shall  resound  that  cry 
never  yet  heard  in  the  repubUo  of  letters — '  Come,  all  ye  who  desir^  to 
read,  and  freely  enter  in.' "  It  was  this  library  which  was  sold  by 
auction,  in  the  course  of  the  insurrection  against  Masarin,  by  order  •£ ^ 
the  Parliament  of  Paris,  who  directed  that  part  of  the  proceeds  should 
be  offered  aa  a  reward  to  whoever  should  capture  the  Cardinal  dead  or 
alive.     The  minister,  after  his  triumph  and  return  to  undisputed 

Sower,  collected  a  second  library,  whiim  he  left  to  the  public  at  his 
eath,  and  which  is  now  kept  in  the  same  building  with  the  library  of 
the  Institute  at  Paris.  It  was  probably  the  existence  of  this  public 
collection  which  led  to  the  oi>ening  of  the  royal  one,  which  took  place 
in  1737,  some  years  after  the  grandson  of  Louis,  seated  on  the  throne 
of  Spain,  had  already  opened  a  public  library  at  Madrid.  It  is  difficult 
to  trace  with  clearness  the  phases  of  publicity  of  the  royal  library 
which  has  often  apparently  been  less  pubUo  than  its  regulations  would 
imply.  The  judicious  liberality  of  the  minister  Colbert,  the  favour 
with  which  accessions  to  the  library  from  the  exertions  of  French 
ambassadors  in  foreign  countries  were  looked  upon,  and  a  number  of 
favourable  circumstances,  had  gradually  led,  at  the  period  of  the  Revo- 
lution, to  the  accumulation  of  a  collection  of  books  whidi,  though  it 
appears  it  was  surpassed  in  mere  numbers  by  that  of  Zalunki,  was  then 
the  most  valuable  in  Europe,  and  could  only  be  rivalled  in  that 
respect  by  the  imperial  collection  at  Vienna.  In  foreign  literature, 
however,  its  deficiencies  were  in  many  respects  remarkable — ^in  Qerman 
and  English  especially.  Great  care  had  been  bestowed,  and  justly,  in 
amassing  curious  manuscripts  from  the  furthest  parts  of  Asia,  and 
Fourmont  boasted  that, "  for  the  literature  of  China,  of  Tartary,  and  of 
^ndia,  the  king's  library  was  then  the  richest  libraiy  In  Europe; "  but 
it  had  no  set — and  it  is  doubtful  if  it  has  now — of  the  '  Qentleman's 
Magazine.'  The  histoiy  of  the  library  during  the  Revolution  is  pain- 
fully interesting.  Manv  of  the  librarians  were  involved  in  the  calamities 
of  that  dreadful  period.  Barthelemy,  the  author  of  *  Anaohanns,'  was 
sent  to  prison;  three  othera,  Carra,  Girey-Duprd,  and (d'Ormesson, 
suffered  by  the  guillotine ;  Champfort^  the  colleague  of  Carra,  on  being 
arrested  in  the  library,  endeavoured  to  commit  suicide,  and  though 
not  killed  on  the  spot,  died  finally  of  the  wounds  inflicted.  In  the 
lieight  of  aU  this,  the  institution  flourished,  and  the  numerous  acqui- 
sitiona  it  made  from  the  suppressed  convents,  raised  it  to  the  position 
it  still  occupies,  of  the  first  library  in  Europe.  Amid  the  storm 
that  raged  around,  one  poUtical  fanatic,  Henriot,  proposed  to  bum  the 
whole  collection,  and  some  courage  and  conduct  were  requiaita  to 
oi^iKSQ  and  avert  the  cxecutioi)  oi  thia  .and  similar  measures  on  a 


smaller  scale,  which  were  proposed  as  a  tribute  to  the  popular  aversion 
to  priestcraft  and  monarchy.  At  the  same  time  proposals  were  oooa- 
sionally  brought  forward  which  were  singularly  judidous.  In  1795, 
Villar,  deputy  of  La  Mayenne,  presented  to  the  Convention  a  report,  in 
which  he  pointed  out,  among  other  things,  as  indi^nsably  necessary, 
the  purchase  of  the  books  printed  from  year  to  year  in  France,  and  of 
those  printed  from  year  to  year  abroad,  and  laid  great  stress  on  the 
importanoe  of  seizing  opportunities  as  they  ocomred,  and  of  dis- 
regarding the  suggestions  of  a  false  economy,  which,  he  said,  in  such 
oases  does  but  multiply  diffioultieB  and  lead  to  vain  regrets.  The 
Napoleonic  period  waa  chiefly  distinguished,  in  regard  to  the  library, 
by  its  passion  for  enriching  it  by  foreign  conquest.  These  trophies 
had  more  or  less  completely  to  be  restored  when  foreign  conquerors 
wer«  in  thehr  turn  twice  masters  of  Paris.  After  the  Restoration  the 
library  quietiy  preserved  its  place  at  the  head  of  European  establish- 
ments, without  much  need  to  guard  against  rivalry,  and  tho  subject  of 
little  commentary  but  pnise.  Diuing  this  time  it  was  oustonury  to 
speak  of  Van  Praet,  the  librarian,  an  ''the  living  catalogue,"  and  it 
appeared  to  be  quite  unsuspected  that  there  was  need  of  any  other. 
After  1880,  complaints  began  to  arise  that  so  little  had  been  done  to 
reduce  to  <nder  the  ohaotic  mass  that  had  been  thrown  into  the  library 
in  the  i«volutionary  times,  and  the  more  orderly  aooumulation  since, 
that  it  was  impossible  to  know  what  books  were  present  in  the  Hbrary 
and  what  deficient,  and  an  agitation  gradually  arose  for  a  new  and 
complete  catalogue.  Dr.  Martin  Lister,  in  the  account  of  his  journey 
to  Paris,  in  161^8,  published  in  1699,  said,  with  much  simplicity, 
''  They  work  dally  and  hard  at  the  catalogue,  which  they  intend  to 
print.  ....  They  purpose  to  put  it  into  Uie  press  this  year,  and  to 
finiah  it  within  a  twelvemontlL"  They  began  to  print  in  1735,  and 
have  not  finished  in  the  162  yean  that  have  elapsed  since  the  visit  of 
Dr.  Lister.  Ten  folio  volumes  of  the  work,  perhaps  the  handsomest 
volumes  of  a  oatalogue  that  have  ever  been  pnnted,  did  but  oonunence 
the  labour,  and  all  intention  of  completing  tnat  edition  of  the  catalogue 
haa  now  been  abandoned  for  about  a  century.  In  1855  came  out  the 
flnt  iralume  of  a  new  cataloguis,  commencing  the  division  '  History  of 
Ftaaoe/  and  six  volumes  of  that  division  have  now  appeared,  and  one 
voluiQe  of 'Medicine.'  In  regurd  to  foreign  languages,  the  errors  in 
these  volumes  are  far  from  unfrequent,  and  oversights  of  various 
descriptions  may  be  pointed  outk  Still  the  existence  of  a  printed  cata- 
logue of  such  extent  on  so  interesting  a  subject  is  a  boon,  and  if  it 
proceeds  as  it  haa  begun,  all  Europe  will  hail  its  success.  In  1858  a 
commission,  which  was  appointed  by  the  French  government  to  inquire 
into  the  aflfairs  of  the  library,  sent  a  commisnoner  to  England  in  the 
person  of  M.  Prosper  M^rimde,  the  celebrated  novelist  and  archssologist, 
who  in  a  report  made  on  his  return,  eulogised  highly  various  of  the 
arrangements  introduood  at  the  British  Museum  during  Mr.  Paaiazi's 
administration,  which  he  recommended  for  adoption  in  fVance.  In  the 
report  of  M.  Rouland,  the  Minister  of  Public  Instruction,  to  the 
Emperor  of  the  French  in  1860,  the  report  of  the  oommissionera  is 
referred  to  as  the  recognised  basis  of  the  future  administration  of  tho 
library,  and  at  the  same  time  the  Emperor's  attention  is  called  to  tho 
necessity  of  increased  exertion  to  save  the  great  establishment  of 
France  from  the  danger  of  being  surpassed  by  its  foreign  rivals. 
The  library  may  now  be  estimated  to  comprise  about  880,000  volumes 
— ^the  number  given  in  a  former  part  of  this  article  (col.  206)  being 
baaed  on  an  erroneous  assumption  of  tiie  number  of  pamphlets,  fto.,  as 
735,000  instead  of  750,000.  M.  Rouland  proposes  the  measm*e  of 
incorporating,  in  the  vast  collection  of  Paris,  all  the  books  that  it  doea 
not  already  possess  which  are  to  be  found  in  the  other  public  libraries 
of  the  capitu— a  measure  which  he  supports  by  the  authority  of  Uie 
first  Napoleon.  That  he  confines  this  proposal  to  the  libraries  of 
Paris  oxUy,  and  excepts  the  departments,  shows,  however,  that  the 
minister  anticipates  opposition.  No  objection  of  any  plausibility  could 
be  opposed  to  the  plan  of  including  such  books  in  the  catalogue — a 
plan  which  has  alr«idy  been  carried  into  efibct  in  Bajot's  catalogue  of 
the  four  libraries  of  the  French  marine,  in  which  the  books  in  sil  the 
four  are  given  indiscriminately  in  one  order  of  arrangement,  with  an  » 
indication  of  the  collections  in  which  they  exist,  sometimes  in  one  only 
and  sometimes  in  all  the  four. 

In  addition  to  its  great  collection,  Paris  boaats  of  several  other 
libraries  of  large  extent  The  Mazarine  library  has  182,000  volumes, 
that  of  St  Qenevi^e  was  offioially  returned  in  1849  as  of  180,000 
printed  volumes  and  8500  manuscripts ;  that  of  the  Arsenal  is  said  to 
contain  more  than  202,000  printed  volumes,  and  6000  manuscripts. 
The  literary  of  the  Arsenal  ia  a  nracial  one,  and  said  to  be  the  richest 
in  Europe  in  works  of  fiction  and  amusement  There  are  also  a  City 
Ubrary  and  some  minor  collections. 

The  provincial  libraries  of  France  are  scattered  thickly  over  the 
country,  and  many  of  them  are  on  a  level  in  point  of  numben  and 
value  with  the  secondary  libraries  of  Paris.  That  of  Lyons  ia  said  to 
contain  about  120,000  volumes  of  printed  books;  that  of  Rouen  in 
1855,  was  of  110,000 ;  that  of  Bordeaux  in  the  same  year,  123,000 ;  of 
Besancon  80,000;  of  Strasburg  180,000.  Many  of  these  institutionB 
have  been  largely  augmented  of  IbA»  yeara,  and  thev  vary  in  com- 
position and  character.  The  strength  of  the  libraiy  of  Rouen  oonsists 
in  modem  literature,  and  of  the  arts  and  soienees ;  that  of  Strasburg 
is  remarkable  for  its  abundance  of  periodical  publications.  Many  of 
the  smaller  libraries  are  interesting  from  their  history  and  historical 
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9Bsoc{ations ;  nnd  they  often  ahow  signs  of  dillgenoe  and  sagAeity  in  the 
ikjice,  arrangement,  and  management  of  the  ooUectiona.  One  of 
the  points  of  contrast  whioh  produces  the  most  forcible  impression  on 
an  English  visitor  of  Boulogne  &om  Dover  or  Folkestone,  is  the  striking 
superiority  in  regard  to  opportunities  for  self*eulti?ation  and  improre- 
ment  enjoyed  by  the  residents  in  BVeneh  |ffovineial  towns. 

In  Qermaay,  the  land  of  nniversities,  the  number  of  eminent 
libraries  is,  as  might  be  eipeoted,  lai^.  Five  great  eollections  of 
special  interest  are  at  present  in  existence  there — ^the  Impttial  Library 
at  Vienna,  the  Royal  libraries  at  Munich,  Dresden,  and  Berlin,  and 
the  Univerfiity  Library  at  Gottingen.  The  library  of  Vienna,  founded, 
it  is  said  about  1440,  consisted  in  1660,  when  Lambeoiuswas  appointed 
librarian,  of  about  80,000  volumes,  and  a  Latin  inscription  to  that 
efibct  was  placed  over  the  door,  with  a  declaration,  that  the  collection 
yielded  to  no  Ubrary  on  earth  in  the  number  and  value  of  its  books 
and  in  the  varietv  of  languages  it  contained.  Augmented  by  the 
addition  of  the  collections  of  several  of  its  librsHaiis — ^Blotz,  Tengnagel, 
Lambeciua — as  they  successively  deceased,  it  also  acquired  at  his  death 
the  15,000  volumes  of  Prince  Eugene.  The  magnificent  building 
which  was  afterwards  erected  for  it  by  the  architect  Fischer  of  Erlaoh, 
continued  for  many  yean  the  finest  library-room  in  Europe.  Denis, 
who  published  in  1776  his  excellent  '  Introduction  to  Bibliography,' 
was  unhappily  tempted,  in  a  moment  of  weakness,  to  assert  that  the 
library  then  contained  about  800,000  volumes ;  and,  when  in  1796  he 
had  himself  become  chief  librarian,  he  repeated  the  assertion  with 
the  authority  which  his  position  gave  him.  Balbi,  in  his '  Essay  on  the 
Library  of  Vienna,'  published  sixty  years  afterwards,  demonstrated 
with  sufiScient  certainty,  that  even  in  1789  the  number  could  not  have 
been  more  than  196,000,  but  he  maintained  that  the  statement  of 
800,000  which  was  formerly  erroneous  had  now  in  the  lapse  of  years 
become  correct,  while  the  analysation  of  his  own  statement  showed, 
on  the  contrary,  that  the  proper  cypher  was  far  below  it.  There  can 
be  little  doubt  that  now,  in  1860,  that  number  has  at  length  been 
really  attained  and  passed,  but  the  exact  amount  of  what  the  library 
contains  is  still  uncertain.  Petsholdt,  in  1668,  stated  it  at  886,000. 
The  liberality  of  the  imperial  court  has  not  been  extended  largely  in 
the  estaUishment.  When  Mosel  published  his  history  of  the  library 
in  1836,  he  stated  that  the  number  of  visitors  to  the  reading-room 
having  inereosed  beyond  what  the  room  would  conveniently  hold,  the 
remedy  had  been  resorted  to  of  not  allowing  more  than  a  certain 
number  to  enter,  and  no  new  reading-room  appears  to  have  been 
erected  since.  The  space  for  the  placing  of  books  Is  so  limited,  that 
in  the  magnificent  architectural  uloon,  rows  of  volumes  are  said  in 
some  oases  to  stand  four  deep.  The  library  of  Vienna  is,  in  its  com- 
Ijosition,  a  fine  specimen  of  a  great  palatial  library,  mainly  formed  by 
the  gradual  accumulation  of  centuries. 

The  library  of  Munich,  originally  founded  in  the  period  between 
1550  and  1579,  was  for  more  than  two  hundred  years  a  collection  of  no 
note  t  the  number  of  volumes  in  1795  being  known  tu  be  not  more  than 
11,000.  In  1808  a  totally  new  era  for  the  library  begun,  bv  the  disso- 
lution of  many  of  the  great  monasteries  of  Bavaria,  the  libnuies  of 
which  were  transferred  to  the  royal  collection.  These  libraries,  being 
situated  for  the  most  part  in  or  near  the  country  where  the  earUest 
productions  of  printing  were  issued,  and  having  been  in  a  flourishing 
state  at  the  period,  were  remarkably  rich  in  early  specimens  of  the 
art ;  and  tbd  consequence  of  bringing  them  together  was  the  formation 
of  an  unequalled  collection  of  these  "cradle-books,"  or  "  incunabuLa," 
and  also  ox  a  great  assemblage  of  duplicates.  The  kings  of  Bavaria, 
taking  a  pride  in  the  immense  stores  of  learning  of  which  they  had 
become  masters,  added  liberally  by  purchase  to  the  collection,  which 
would  otherwise  have  been  singidarly  one-sided,  and  in  1843  a  new 
building  was  added  to  the  other  remarkable  edifices  of  Munich,  in  which 
the  ground-floor  was  occupied  by  the  archives  of  the  kingdom,  and  the 
firat-fioor  by  the  great  library.  One  feature  of  the  construction  does 
much  credit  to  the  architect,  Ghiertner,  and  demands  especial  notice. 
There  is  no  book  throughout  the  building  which  cannot  be  readily 
reached  by  the  hand,  without  the  necessity  of  using  steps  or  ladders,  a 
nooeasity  fraught  with  accident,  which,  as  imposed  in  many  libraries, 
has  caused  the  death  of  several  librarians,  and  ia  llkelv  to  cause  the 
death  of  more.  The  numbers  of  the  library  of  Munich  have  been  a 
question  for  yeaifi — ^the  reasons  have  been  already  given  for  which 
440,000  volumes  may  be  assumed  as  the  nearest  approximation.  The 
Ubraiy  at  Dresden,  oegun  in  1566  by  the  then  elector  of  Saxony,  first 
rose  into  importance  after  the  year  1760.  The  Counts  Biinau  and 
Briihl,  of  Dresden,  were  long  rival  book-collectors — Biinau  forming  an 
excellent  collection  on  the  Qerman  plan,  studiously  and  economically 
assembling  from  all  quarters  the  books  that  threw  most  light  on 
literature,  history,  and  soienoe ;  his  rival.  Count  Briihl,  the  frivolous 
£ivourite  of  Augustus  IIL,  elector  of  Saxony  and  king  of  Poland,  giving 
a  high  ydoe  for  choice  cojnes  and  rare  editions,  such  as  are  more  prized 
in  genenX  in  the  libraries  of  Italy  than  of  Germany.  Within  four 
years  the  death  of  these  magnates  placed  both  their  libraries  on  sale, 
and  both  were  bought  by  the  king,  who  thus  formed  a  library  at  once 
of  intrinsic  and  bibUograi^cal  value.  The  Biinau  collection  was  of  more 
than  42,000  volumes,  and  the  Brtthl  of  62,000 1  and  the  former  is  still 
well-known  to  scholan  by  its  excellent  though  imfinished  classified 
|«int«d  Ctttalogue,  made  by  the  librarian^  Francke.  The  library  at 
X>r««den|  which  is  located  in  the  mi^ificent  Japanese  palace,  continued  , 


for  some  time  to  receive  liberal  augmentations,  but  has  been  of  late  years 
inauificiently  supplied  with  funds.  A  volume  upon  it  was  publiished 
by  the  late  librarian,  Falkenstein,  of  a  kind  such  as  it  would  be 
desirable  to  have  for  every  library, — ^a  description  of  a  walk  through  the 
rooms,  with  a  brief  but  lucid  statement  of  what  are  the  treasures  in 
every  department.  The  number  of  volumes  is  now  stated  at  over 
800,000. 

The  royal  library  of  Berlin  U  the  modem  representative  of  the 
electoral  library,  founded  in  1660.  It  has  had  the  honour  of  receiving'' 
the  attention  of  Frederick  the  Qreat,  the  accoimt  of  whose  proceedings 
with  it  is  a  record  of  weak  caprice  which  may  tax  even  the  adjuration 
of  Mr.  Carlyle.  Its  augmentations  have  been  more  gradual  than  those 
of  Munich  and  Dresden,  and  its  progress  has  been  accelerated  instead 
of  diminished  during  late  years,  under  the  odmimstration  of  Dr.  Pertz. 
A  collection  of  Sanscrit  manuscripts,  a  collection  of  Aldines,  and  above 
all  a  collection  of  German  literature — ^the  Meusebach  library  of  36,000 
volumes,  have  much  increased  its  value.  The  number  of  volumes  ia 
now  stated  at  over  500,090. 

The  university  library  at  Gdttingen  is  remarkable  for  the  novelty  of 
the  grounds  upon  which  it  attahied  its  celebrity.  Founded  with  the 
university  itself,  in  1784,  it  already  contained  from  60,000  to  60,000 
volumes,  when  Heyne  went  to  Gottingen,  in  1768,  and  from  that  period 
it  began  to  manifest  the  effects  of  the  industry  and  learning  which  as 
its  librarian  he  began  to  devote  to  it.  With  a  liberal  but  not  profuse 
expenditure,  judiciously  directed,  he  produced,  in  the  course  of  a  few 
years,  a  library  in  which  every  kind  of  research,  literary  or  scientific, 
might  be  pursued  with  a  success  beyond  that  attainable  in  other 
libraries,  because  this  collection  had  been  brought  together  by  system 
and  most  other  collections  by  chance.  Whenever  the  university  of 
Gdttingen  was  mentioned,  the  library  was  sure  to  be  mentioned  with 
it.  It  was  tlvB  silent  and  permanent  Professor  which  drew  the  most 
students  to  Gottingen.  Its  arrangements  with  regard  to  cataloguing 
and  otherwise  were  cited  as  all  but  perfect,  and  a  diligence  was 
expended  upon  them  which  certainly  claimed  admiration,  even  if  in 
some  cases  carried  to  excess.  Of  late  years  its  fame  is  not  quite  so 
bright  as  formerly.  Statements  have  varied  as  to  Its  numbers :  an 
official  return  made  to  the  English  Foreign  Office  in  1S50  gives  the 
number  of  volumes  as  about  850,000,  counting  as  a  volume  whatever 
comes  as  such  from  the  hands  of  the  binder,  whether  containing-  a 
pamphlet  of  a  few  pages  or  fifty  such  pamphlets. 

There  is  also  an  important  library  at  Stuttgard,  belonging  to  the 
King  of  Wirtemberg,  and  stated  to  contain  in  1860  upwards  of  200,000 
volumes,  including  the  largest  collection  of  Bibles  in  the  world :  and 
an  interesthig  library  at  Wolfenbiittel,  formed  by  the  Dukes  of  Bruns- 
wick, one  of  whom,  m  the  latter  part  of  the  17th. century,  found  his 
chief  pleasure  in  writing  the  catalogue.  Every  part  of  Germany 
abounds  with  libraries,  of  interest  from  their  antiqmty  or  their 
curiosity,  of  all  of  which  some  mention  will  be  found  in  Dr.  Julius 
Peteholdt's  often  reprinted  '  Handbuch  der  Deutschen  Bibliotheken,' 
in  whioh  he  also  gives  lists  of  the  books  written  respecthig  them,  their 
catalogues,  ko.  The  libraries  of  Germaoy,  conipared  with  others  in 
the  principal  countries  of  Eiu^pe,  have  been  remarkable  for  their  com- 
prehensive character.  When  the  ItoUan  libraries  chiefly  consisted  of 
Italian  books,  the  Spanish  libraries  of  Italian  and  Spaniw,  the  French 
of  Italian,  Spanish,  and  French,  the  English  of  Italian,  Spanish, 
French,  and  English,  all  with  the  addition  of  the  classics,— the  German 
consisted  of  all  these  languages,  with  the  addition  of  German.  It  is  in 
German  libraries  also  that  are  most  frequently  to  be  found  ihe  leading 
volumes  of  the  secondary  languages  of  Europe,  but  they  are  not 
remarkably  rich  in  this  point  of  view.  There  is  no  hu'ge  collection  of 
Uussian,  apparently,  in  any  German  library,  with  the  exception  of  that 
of  Gfittingen,  in  which  one  was  commenced  but  not  adequately 
continued. 

The  other  countries  of  continental  Europe  must  be  passed  over  on 
the  present  occasion  with  very  brief  notice.  The  libraries  of  Belgium 
ore  mostly  of  recent  formation,  a  great  destruction  among  the  old 
collections  having  taken  place  at  the  time  of  the  French  Bevolution. 
Voisin,  the  historian  of  the  Belg^  libraries,  states  that  the  Jesuit 
libraries  alone  numbered  more  tlum  800,000  volumes  in  Belgiiun  at  the 
time  of  the  dissolution  of  the  order,  and  that  in  1840  the  whole 
number  of  books  in  the  public  libraries  was  less,  amoimting  altogether 
to  little  more  than  700,000.  A  royal  library  was  first  founded  at 
Brussels  in  1886,  hj  the  purchase  of  the  collection  of  60,000  volumes 
belonging  to  Van  Hulthem  of  Ghent,  .an  amateur  who  had  formed  an 
unequalled  collection  of  books  on  Belgium,  and  the  sale  of  whose 
library  presented  an  opportunity  which  the  government  wisely  deter- 
mined not  to  let  escape. 

In  Holland,  the  libnuy  at  the  Hague  is  larger  than  that  of  Amsterdam ; 
but  the  Dutch  collections  in  genei^  are  of  less  extent  and  importance 
than  might  have  been  expected.  Denmark  is  remarkable  among  the 
smaller  countries  of  Europe  for  the  spirit  and  sagacity  which  it  has  dis- 
played on  the  subiect  of  libraries.  The  royal  library  of  Copenhagen  far 
surpasses  every  other  collection  in  Scandinavia  in  numbers  and  interest. 
It  is  chiefly  formed,  like  the  Dresden  collection,  of  the  amalgamation  of 
two  private  libraries — ^those  of  Count  Thott,  an  eminent  collector,  and 
of  Suhm,  the  most  popular  historian  of  Denmark.  The  collection  of 
Thott  was  not  acquired  entire,  but  at  the  sale  of  his  Ubraiy  of  120,000 
volumes,  the  largest  private  collection  ever  formed  in  Denmark,  the 
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royal  library,  to  which  some  of  his  choicest  works  had  been  previously  I 
bequeathed,  bought  to  the  extent  of  61,547  volumes,  at  an  amazingly 
low  price.  This  was  about  1792 ;  and  nearly  at  the  same  time  an 
agreement  was  formed  with  Suhm,  who  was  old  and'  childless,  that 
after  his  death  his  collection  should  be  added  to  the  royal  collection, 
in  consideration  of  a  moderate  annuity,  which  by  his  death  feU  in  in 
two  years.  This  added  another  100,000  volumes  to  the  library,  and 
placed  it  in  that  high  position  which  it  has  since  maintained.  Accord- 
mg  to  the  '  Kordisk  Conversations-Lexikon,'  published  at  Copenhagen 
in  1858,  it  then  contained  about  450,000  volumes  of  printed  books  and 
20,000  of  manuscripts.  The  university  library  in  Copenhagen  con- 
tained at  the  same  time  about  200,000  volumes ;  and  there  was  a  third 
library  in  the  same  city,  founded  by  the  will  of  Oeneral  Classen  in 
1796,  and  much  used,  since  the  measure  had  been  adopted  of  confining 
it  to  one  subject  only,  that  of  natural  history.  Sweden  is  yeiy  inferior 
in  the  matter  of  libraries  to  Denmark :  the  principal  library  is  that  of 
the  university  of  Upsal,  which  is  said  in  the  *  Stockholm  Conversations- 
Lexikon 'for  1857  to  contain  130,000  volumes  of  printed  books  and 
about  7000  manuscripts.  The  royal  library  of  Stockholm  only  dates 
back  to  the  time  of  Charles  X.d0f  Sweden,  as  his  predecessor.  Queen 
Christina,  when  she  left  the  country  on  her  abdication,  took  Uie  then 
royal  library  with  her,  and  it  is  now  in  the  Vatican  at  Rome.  The 
Stockholm  library  amounted  in  1857  to  100,000  volumes  of  printed 
books  and  between  4000  and  5000  manuscripts,  and  is  now  (1860) 
about  to  be  removed  from  the  royal  palace,  where  it  has  outgrown  its 
apartments,  to  a  new  building  which  has  been  erected  for  it  from  the 
designs  of  a  German  architect. 

The  great  Polish  Ubrary  of  Zaluski  has  been  already  spoken  of  on 
more  than  one  occasion.  Its  collector  is  one  of  the  most  remarkable 
men  in  the  annals  of  libraries.  His  incessant  devotion  to  that  great 
object — ^the  collection  of  a  public  library,  which  he  opened  during  his 
lifetime,  and  in  which  he  himself  took  his  seat  in  the  reading-room  as 
one  of  the  readers — inspires  us  with  respect,  and  makes  us  regret  that, 
according  to  the  Polish  historian  Lelewel,  his  method  of  obtaining 
books  was  often  seriously  objectionable.  "Some  he  bought,"  says 
Lelewel, "  some  he  acquired  by  exchange,  some  he  extorted,  and  some 
he  obtained  surreptitiously."  The  result  of  his  long  and  patriotic 
labours  was,  that  his  great  Polish  librazy,  with  not  more  Ihan  five 
Russian  books  in  it,  was  carried  off  to  St.  Petersburg.  The  best  that 
can  be  said  in  extenuation  of  the  act  is,  that  in  Poland  itself  the  treat- 
ment of  libraries  was  anything  but  exemplary.  Lelewel  relates  that  in 
the  Jagellon  library  of  the  university  of  Cracow,  during  the  Austrian 
occupation,  about  1800,\the  sparrows  built  their  nests  in  the  piles  of 
volumes,  and  that  the  librarian  Przybylski  called  them  his  best  assistant 
librarians,  because  they  ate  the  insects.  The  principal  present  libraries 
on  the  Polish  soil  are,  that  of  Lemberg,  fotmded  by  Coimt  Ossolinslu, 
formerly  director  of  the  imperial  library  of  Vienna;  that  of  Posen, 
founded  by  Count  Raczynski  at  his  private  expense  for  public  use ; 
and  that  of  Cracow.  Among  Russian  libraries,  the  imperial  of  St. 
Petersburg  stands  of  course  pre-eminent,  and  now  enjoys  the  full  sim- 
shine  of  imperial  favour.  In  the  year  1852  the  Emperor  Nicoks 
bought  for  it  in  a  mass  the  "library  of  the  academician  Pogodin,  for 
which  the  sum  of  150,000  silver  rubles,  or  24,0002.,  was  given.  The 
library  having  outgrown  the  building,  a  large  extension  of  it  has  been 
ordered,  and  the  works  are  in  progress.  Of  the  other  libraries  at  St. 
Petersbuxg,  that  of  the  Academy  of  Sciences,  and  of  the  Rumiantsov 
Museum,  founded  by  Count  Rumiantsov,  are  the  most  important,  the 
former  containing  a  splendid  collection  of  Oriental  manuscripts,  partly 
acquired  by  the  successes  of  the  Russian  arms  in  Persia.  Though 
Moscow  possesses  two  libraries,  one  of  the  synod  and  another  of  the 
university,  the  deficiency  of  a  public  library  is  so  much  felt,  that  in 
1859  the  intention  of  founding  one  by  subscription  was  under  dis- 
cussion. The  libraries  of.  Kazan,  Kiev,  and  Kharkov  are  some  of  the 
most  important  of  the  provincial  libraries,  and  a  general  activity 
respecting  libraries  now  prevails  in  Russia,  of  which  in  a  few  years  it 
may  be  expected  to  see  the  fruits. 

England  has  been  a  coiwtry  whose  condition  with  regard  to  libraries 
was  decidedly  in  arrear  of  its  general  condition  with  regard  to  learning 
and  Uterature.  For  centuries  its  capital  was  without  a  public  libraiy ; 
many  of  its  towns  and  cities  of  a  size  and  importance  which  would  on 
the  Continent  ensure  their  possessing  such  an  institution,  are  still  with- 
out one.  While  in  some  localities  libraries  were  so  distressingly 
deficient,  in  others  they  were  uselessly  numerous.  With  no  collection 
of  books  beyond  subscription  libraries  of  moderate  extent  at  Newcastle 
or  Liverpool,  twenty  or  thirty  were  congregated  at  Oxford  and 
Cambridge,  where  however  they  were  never  "introduced  to  each 
other,"  and  drew  no  advantage  from  the  proximity.  One  great 
objection  existed  to  almost  all  Uie  Uluvries  of  England — their  inacces- 
sibility in  some  cases,  their  too  limited  accessibility  in  general  A 
movement  has  now  commenced  in  two  directions:  to  collect  in  one 
locality  a  great  monumental  library,  such  as  may  give  to  our  authors 
and  investigators  advantages  they  have  never  enjoyed,  but  which  for 
the  advancement  of  sound  literature  are  really  indispensable;  and  to 
scatter  all  over  the  country  collections  of  respectability  and  value,  so  as 
to  provide  for  residents  in  all  parts  reasonable  access  to  sources  of  soUd 
instniction.  It  is  a  great  thing  that  so  much  should  have  been  done 
in  England  without  these  appliances. 

A  separate  article  has  been  given  in  the  English  Cyclopaddia  to  the 


British  Museum.     Ko  other  oollection  in  the  metropolis  is  of  so 
much  importance  as  some  in  the  provinces.  The  Ubrary  of  the  London 
Institution  in  Finsbury  Circus  is  an  establishment  at  the  head  of  a 
class,  once  promising  to  become  more  numerous  than  it  ever  became 
— the  proprietaiy  libraries,  set  on  foot  by  a  union  of  shareholders, 
who,  in  addition  to  the  purchase  of  the  share,  contribute  an  annual 
subscription,  which  defrays  the  going-on  expenses  of  the  establish- 
ment.    An  enthusiasm  for  these  valuable  institutions  was  a  pleasing 
feature  at  the  commencement  of  the  century ;  the  Royal  Institution, 
the  London,  the  Russell,  and  the  Surrey  were  e«toblished  within  a  few 
years  of  each  other,  beginning  with  1808.    The  libraiy  of  the  London 
Institution  was  formed  with  admirable  taste  and  judgment  by  eoEtensive 
purchases  at  the  sales  of  the  Marquis  of  Lansdowne  and  others  in  1806 
and  subsequent  years.    As  Professor  Porson  was  the  librarian,  it  may 
be  supposed  that  (German  was  not  in  the  ascendant,  but  in  other 
modem  literatures — Fiench,  Spanish,  Italian — ^the  collection  is  much 
richer  than  ueuaL    By  a  libeial  regulation,  each  shareholder  or  pro- 
prietor  is  entiUed  to  give  admission  to  two  readers ;  and  the  noble 
library-room  of  the  London  Institution,  close  to  the  ^ty  of  London, 
but  looking  out  on  the  trees  and  turf  of  the  Circus,  has  been  the 
scebe  in  which  ^e  literary  tastes  and  feelings  of  many  a  young  fellow- 
citizen  of  Milton  have  been  imbibed  or  strengthened.    The  libraiy 
contains  60,000  volumes ;  but  less  money  is  annually  expended  on  the 
books  tiban  on  the  lectures,  which  are  one  of  the  principal  attractions 
in  this  as  in  most  similar  establishments.    In  the  Royal  Institution, 
founded  before  the  London,  in  1803,  science  has  alwavs  been  the 
most  prominent  feature ;  and  from  its  Laboratory  the  discoveries  of 
Davy  and  Faraday  have  emanated,  to  spread  through  Europe.    The 
library  is  reported  to  contain  about  26,000  volume^     The  Russell 
Institution  is  an  establishment  of  the  same  kind,  hut  of  less  import- 
ance.   Two  others  of  the  daas,  the  Surrey  and  the  Aldersgate  Street 
Institutions,  have,  after  some  years  of  prosperity,  sunk  and  disappeared, 
a  lamentable  proof  that  without  permanent  endowment  such  institu- 
tions are  liable  to  dissolution  as  well  as  decay.    Persons  have  been 
known  to  purchase  shares  in  an  association  of  this  kind  with  the 
express  purpose  of  proposing  to  break  up  the  institution  and  divide  the 
property,  reckless  of  the  detriment  they  might  inflict  on  the  literary 
prospects  of  coming  generations.    In  cases  where  the  original  spirit 
survived  in  the  body  of  the  membersi  such  proposals  have  beta  rejected 
with  the  indignation  they  deserve. 

Many  associations  of  this  kind  exist  in  the  suburbs  of  London,  at 
Islington  and  elsewhere ;  and  the  Mechanics'  Institutions,  which  were 
originally  founded  at  Glasgow,  but  introduced  to  London  in  1823,  may 
be  regarded  as  a  humbler  form  of  the  same  kind  of  establishment 
The  "  London  Library,"  in  St.  James's  Square,  has  a  somewhat  dif- 
ferent character.  The  London  Library  is,  in  fact,  a  proprietaiy  circu- 
lating library,  while  the  London  Institution  and  others  of  its  class  are 
proprietaiy  reading-rooms.  The  libraries  of  the  Clubs — another  series 
of  proprietary  libraries — are  in  appearance  some  of  the  most  splendid 
rooms  in  London,  and  are  in  some  cases  remarkable  for  the  intrinsic 
value  as  well  as  for  the  fine  condition  of  their  volumes.  The  libraiy 
of  the  Atheneeum  contains,  for  instance,  a  good  collection  of  English 
history. 

The  libraries  of  the  learned  sodeties,  and  of  the  inns  of  courts  are  in 
many  instances  of  considerable  importance,  and  in  some  not  exclusively 
of  a  professional  or  limited  character.  That  of  the  Royal  Society, 
lately  removed  to  Burlington  House,  stands  at  the  head,  with  50,000 
volumes.  The  Antiquarian,  the  Cieographical,  the  Royal  Asiatic,  and 
the  Linnasan  societies  have  collections  which  comprise  many  valuable 
works,  but  which,  in  some  cases,  are  almost  wholly  made  up  of 
donations  or  exchanges,  and  it  would  be  vain  under  those  circum- 
stances to  expect  completeness.  The  libraries  of  the  inns  of  court  are 
differently  situated,  and  more  than  one  of  them  has  lately  been  the 
object  of  liberal  expenditure.  The  library  of  Lincoln's  Inn,  is  the  oldest 
in  London,  its  foundation  dating  from  1497,  but  the  noble  edifice  in 
which  it  stands  was  only  erected  in  1845,  on  what  was  formerly  a 
portion  of  the  gardens.  It  has  been  made  the  repository  of  a  greatly 
extended  collection  of  books,  not  only  of  English,  but  of  American, 
colonial,  and  foreign  law,  amounting,  when  Mr.  Spilsbury  the  librarian 
published  an  account  of  it  in  1856,  to  27,000  printed  books  and  700 
manuscripts.  A  new  building  is  now  erecting  for  the  libraiy  of  the 
Middle  Temple,  rendered  necessary  by  the  recent  enhugement  of  the 
collection.  There  are  two  libraries  in  London  chiefly  intended  for  the 
clerical  profession,  but  of  a  more  public  character  tnan  most  of  those 
which  have  been  enumerated.  The  libraiy  of  Sion  College,  in  London 
Wall,  of  which  all  the  incumbents  of  benefices  in  the  city  of  London  are 
fellows,  was  foimded  as  far  back  as  1630,  when,  on  the  Rev.  John  White 
building  a  row  of  almshouses  on  the  usual  one-story  plan,  it  struck 
one  of  his  friends  that  the  space  above  them,  otherwise  thrown  away, 
would  afford  an  excellent  opportunity  for  biiilding  a  library,  without 
any  expense  for  ground,  and  the  notion  was  carried  out^  The  collection 
is  said  to  amount  to  40,000  volumes,  and  admission  can  be  granted  by 
any  Fellow  of  the  college  or  by  the  librarian.  The  Dissentera'  libraiy, 
in  Redcroes  Street^  founded  by  Dr.  Williams,  is  of  about  half  the 
number  of  volumes  and  of  still  more  easy  access. 

The  "  administrative"  libraries  of  London  are  not  prominent.  The 
libraries  of  the  Houses  of  Lords  and  Commons,  both  in  the  new  Houses 
of  Parliament,  but   entirely  distinct,  are  of  recent  formation;  the 
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fon&er  libraries  liaving  been  destroyed  it  the  ocmflagmfciaii  of  18S4. 
The  library  of  the  East  India  House  has  been  alresdy  spoken  of.  It  is 
the  most  important  ooUection  of  the  kind  in  London. 

Of  libraries  not  in  the  a^ital,  the  Bodleian  of  Ozf6rd  is  the  most 
eztensiye  and  the  most  interesting.  Long  the  first  collection 
in  England,  it  still  remains  the  second  and  is  likely  long  to  remain 
10.  Increased  interest  in  its  prosperity  has  been  mwifested  in 
the  present  century,  during  which  it  has  received  the  Taluable  presents 
of  the  Gtough,  the  Malone,  and  the  Douce  collections,  each  of  them 
more,  important  ibaxi  any  single  donation  in  the  18th  century,  and 
only  to  be  paralleled  by  the  benefactions  of  the  Lauds  and  Seldens 
of  the  17th.  Its  venerable  buildings,  so  appropriate  to  a  university 
library,  are  now  becoming  inadequate  to  the  reception  of  its  treasures, 
and  a  propoeal  has  been  recently  decided  on  which  will  at  once  provide 
the  'establishment  with  room  and  increase  its  magnificence.  The 
Radcliffe  Library  building,  in  almost  immediate  juxtaposition  to  the 
Bodleian  Library,  and  remarkable  for  the  beauty  of  its  interior  as  well 
as  exterior  structure,  is  to  be  added  as  a  reading-room  to  the  Bodleian, 
with  which  it  will  be  connected  by  a  passage,  and  the  Radcliffe  collec- 
tion is  to  be  removed  elsewhere.  This  will  be  singularly  in  accordance 
with  the  intentions  of  the  founder,  Dr.  Radcliffe,  the  great  phyddan, 
who  originally  intended  to  enlarge  the  Bodleian  Libraiy,  by  building 
another  room  connected  with  it ;  a  scheme  which  only  foiled  on  account 
of  some  conditions  insisted  on  by  Exeter  College.  The  Radcliffe  and  the 
Bodleian  Libraries  have  been  remarkable  among  libraries  in  dose  juxta- 
position for  having  come  to  an  agreement  which  would  have  been 
thought  likely  to  suggest  itself  to  almost  all  libraries  in  a  similar  pre- 
dicament. The  Rac^ffe  has  confined  itself  to  the  purchase  of  books 
in  a  particular  department — ^natural  histoiy — and  the  Bodleian  has 
avoided  making  purchases  in  that  department.  Had  a  similar  plan 
been  followed  with  regard  to  college  Ubraries,  and  Hebrew  or  Arabic 
manuscripts,  for  instance,  been  as  systematically  collected  at  one,  as 
Welsh  manuscripts  have  acoidentidly  been  at  another, — at  Jesus 
College — the  laige  assemblages  of  books  at  Oxford  might  have  con- 
stituted one  all-embracing  library.  The  Bodleian  library  consisted,  in 
1849,  of  220,000  volumes  as  returned  to  the  House  of  Commons,  and 
may  be  now  estimated  to  amount  to  250,000.  There  are  several 
nunor  libraries  belonging  to  the  University— -the  Radcliffe,  the  Ash- 
molean,  the  library  of  the  Taylor  Institution  for  modem  languages,  Ac 
The  coU^e  libraries  are,  however,  the  distinguishing  glory  of  Oxford. 
Within  a  short  walk  of  each  other,  in  a  city  of  not  more  than  80,000 
inhabitants  are  found  a  range  of  some  of  the  most  splendid  edifices 
ever  erected  for  the  reception  of  liteiature,  most  of  them  enclosed  with 
lawns  and  gardens,  some  venerable  for  antiquity,  some  radiant  with 
architectural  splendour.  Christ  Church  and  All  Souls  are  particularly 
magnificent,  Merton  is  venerable ;  but  almost  all  have  strildng  attrac- 
tions, and  each  of  many  would  be  a  gem  elsewhere.  The  same  may  be 
said  of  Cambridge,  where,  indeed,  the  arrangement  of  tbe  buildings  is 
superior  to  that  at  Oxford,  and  one  range  of  gardens  with  noble  trees 
joins  on  to  another,  leading  along  the  banks  of  the  Cam,  from  college 
to  college,  from  library  to  library.  By  perhaps  an  intentional  arrange- 
ment of  Sir  Christopher  Wren,  who  bmlt  the  noble  libraiy  at  Trinity 
College,  Cambridge — ^the  place  of  education  of  Bacon,  Newton,  and 
Byron,  of  Tennyson,  Thackeray,  and  Macaulay — ^the  windows  are  so 
high  that  the  view  of  this  unrivalled  scholastic  landscape  which  they 
command  is  not  allowed  to  distract  the  reader  from  study.  The 
library  so  lodged,  which  now  contains  about  60,000  volumes,  embraces 
the  autograph  of  Milton's  Comus,  the  Shakcspere  collection  of  Capel, 
and  the  Oierman  library  of  Archdeacon  Hare.  The  library  of  St.  John's 
is,  like  the  college,  a  rival  to  Trinity ;  Bonnet's  is  famous  for  its  Anglo- 
Saxon  manuscripts;  that  of  Magdalen  for  the  autograph  of  Pepya's 
Diary  and  the  Pepys  collection  of  ballads.  Other  libraries  have  other 
claims  to  attention,  while  the  University  Library,  placed  in  the  new 
and  splendid  room,  erected  by  Mr.  Cockerel,  which  is  only  a  portion 
of  the  intended  design,  forms  a  worthier  rival  than  is  supposed  to  the 
Bodleian.  The  collection  of  about  80,000  volumes,  brought  together 
by  Bishop  Moore  of  Norwich,  and  presented  to  the  University  by 
Qeorge  I.,  abounds  in  resources  not  yet  sufficiently  explored.  The 
library  is  spoken  of  in  the  University  Calendar  as  containing  over 
170,000  volumes.  The  Fitxwilliam  libraiy  also  belonging  to  the 
University,  and  placed  in  the  Fitzwilliam  Museum,  of  wludi  it  forms 
a  part,  is  rich  in  works  of  art. 

Manchester  was  long  distinguished  among  English  towns — as  it  is 
now  among  English  cities — ^by  its  possession  of  a  library  to  which 
access  was  as  free  as  to  any  of  the  libraries  of  the  continent,  It  was 
founded  in  1653  by  the  will  of  Humphrey  Chetham,  of  Manchester, 
whose  family  motto  was  not  of  a  very  Hbeial  oast,  "  Quod  tuum  tone," 
"  Keep  what  is  thine."  There  can  hardly  be  a  more  striking  contrast 
titan  that  between  the  low  narrow  and  crowded  rooms  in  the  building 
of  Chetham's  hospital,  where  this  collection,  chiefly  of  ancient  folios,  is 
now,  it  is  true,  accessible  to  the  student,  but  seldom  disturbed,  and 
the  fine  airy  lofty  rooms,  full  of  modem  books  in  splendid  bindings, 
which  house  the  "Free  Library"  of  Manchester,  founded  in  1850, 
within  an  easy  walk  of  it^  The  Manchester  library  was  the  first  esta- 
blished under  the  Free  Library  Act  of  1850,  which  gave  power  for 
lunited  local  rates  to  be  levied  for  the  establishment  of  a  free  and 
publio  library,  on  the  Consent  obtained  of  two-thirds  of  a  meeting  of 
the  rate-payers.     The  Americans  had.  already  anticipated  us  by  a 


similar  law,  but  the  English  Libraries  Act  may  be  considered  as  only 
an  extension  of  the  Museiuns  Act  of  1845.  The  early  history  of  the 
Manchester  library  is  set  forth  in  the  reports  of  Mr.  Edwiuxi  Edwards, 
its  first  librarian,  whose  exertions  are  understood  to  have  had  a  con- 
siderable share  in  promoting  and  obtaining  the  Act  of  Parliament. 
Free  libraries  have  since  been  proposed  and  adopted  in  many  locali- 
ties, and  rejected  in  others — one  has  been  rejected  in  London,  and  one 
has  been  founded  in  Oxford,  adding  to  that  city  of  libraries  ^ne 
collection  more.  At  Liverpool  a  great  example  of  munificence  has 
been  set  by  Mr.  Brown,  a  Liverpool  merchant^  trading  with  America. 
The  Free  Library,  founded'  in  1852,  having  grown  so  rapidly  as  to 
require  an  extension  of  room,  he  presented  the  town  with  a  new  and 
spacious  library  building  at  his  own  expense,  of  which  the  estimated 
cost  was  25,000/.  A  connection  has  been  proposed  to  be  established  in 
some  cases  between  old  establishments  and  the  new — such  as  the 
Chetham  and  the  Free— and  this  would  certainly  be  one  way  of 
revivifying  the  old  cathedral  libraries,  of  which  Mr.  Beriah  Botfield's 
volimie  on  that  subject  has  shown  that  they  poaseas  more  valuable 
collections  than  they  have  alwavs  had  credit  for. 

In  Scotland,  the  largest  collection  is  the  Advocates'  Library,  at 
Edinburgh,  belonging  to  the  Faculty  of  Advocates,  and  located  close  to 
the  Cour^  of  Law,  in  immediate  proximity  to,  and  imder  the  same 
roof  with,  the  library  of  the  Writers  to  the  Signet.  The  Advocates' 
Library  formerly  occupied  the  identical  room  now  occupied  by  that  of 
the  Writers,  and  some  passages  of  law  have,  it  is  understood,  taken 
place  between  the  two  branches  of  the  profession  respecting  their 
rights  to  light,  which  is  so  deficienti,  that  in  some  undergroulkd  rooms 
of  the  Advocates'  Library  candles  are  used  at  noon-day.  The  present 
Signet  library  is  a  palatial  room,  which  reminds  the  visitor  by  its 
appearance  of  the  libraries  of  the  London  duba  The  Advocates  and 
the  Signet  libraries  together — ^the  former  about  180,000  volumes,  and 
the  lifter  about  60,000 — amount  to  nearly  a  quarter  of  a  million 
volumes,  and  if  an  arrangement  had  been  come  to  similar  to  that 
between  the  Bodleian  and  Raddiflfe  libraries,  Edinburgh  might  have 
reaped  a  material  benefit.  The  Advocates'  library  contains  a  huge 
Spanish  collection,  formerly  belonging  to  the  Marquis  of  Astorga,  and 
acquired  in  amass  from  Mr.  Thorpe,  the  London  bookseller,  but  found, 
after  purchase,  to  be  much  leas  choice  than  was  expected.  It  has  also 
a  oolC9ction  of  works  relating  to  the  Scandinavian  nations,  bought 
like  a  similar  one  in  the  British  Museum  of  Professor  ThorkeUn,  and  a 
mass  of  100,000  foreign  dissertations  bought  at  the  recommendation 
of  Sir  William  Hamilton  for  80^  Though  both  the  Advocates  and  the 
Signet  library  are  rich  in  law,  yet  neither  is  by  any  means  exclusively 
a  professioiud  library,  and  neitner  is  pre-eminently  Soottish,  though  of 
course,  Scottish  publications  predominate  more  than  elsewhere.  The 
library  of  the  University  of  Edinburgh  occupies  the  finest  room  in 
Scotluid  and  one  of  the  finest  in  Qreat  Britain.  The  collection  has 
upwards  of  100,000  volumes,  but  is  said  to  be  very  deficient  in  some 
branches  of  learning.  The  leading  collections  in  provincial  Scotland  are 
those  of  the  universities  —  Glasgow,  St.  Andrews,  and  Aberdeen.  They 
were  long  an  object  of  odium  to  English  booksellers,  on  account  of 
the  privilege  that  had  been  somewhat  liberally  granted  to  them  of 
demanding  a  copv  of  every  book  published.  This  right  was  exercised 
in  very  imequal  degrees,  for  when  it  was  abolished  in  1885,  and  com- 
pensation granted  in  proportion  to  the  actual  loss  sustained,  Aberdeen 
was  ordered  to  receive  only  820^  a-year  from  the  Consolidated  Fund, 
while  Qlasgow  was  rewarded  for  its  diligence  with  707<.  Glasgow,  in 
addition  to  its  fine  university  library,  has  that  of  the  Hunterian 
Museum,  founded  by  Dr.  Hunter,  of  London. 

There  is  probably  no  more  singular  origin  of  a  library  on  record 
than  that  of  Trini^  College  library  in  Dublin.  The  English  army, 
which  had  defeated  some  Irish  insurgents  and  their  Spanish  allies 
at  the  battle  of  Kinsale,  on  Christmas  Eve,  1601,  resolved  to  "do 
some  worthy  act  that  mig^t  be  a  memorial  of  the  due  respect  they 
had  for  true  religion  and  learning."  For  this  purpose,  the  soldiers 
raised  among  themselves  1800Z.  to  furnish  a  library  for  the  University 
of  Dublin,  then  recently  founded.  Their  agents  coming  to  London 
for  that  purpose,  found  Sir  Thomas  Bodley  engaged  in  making  pur- 
chases for  his.  intended  library  at  Oxford,  and  confen^ed  with  him 
on  the  choice  of  books.  In  1656,  the  death  of  Archbishop  Ussher 
brought  his  valuable  library  into  the  market,  and  again  "the  soldiers 
and  officers  of  the  then  army  in  Ireland,  out  of  emulation  to  the  former 
noble  action  of  Queen  Elizabeth's  army,  were  incited  by  some  men  of 
public  spirit  to  the  like  performance,"  and  the  archbishop's  library 
was  bought  by  the  army  and  presented  to  Trinity  College,  with  the 
sanction  of  Oliver  CromwelL  The  most  important  addition  ever 
made  to  it  at  one  time,  was  that  of  the  Fagel  collection,  formed  by 
several  generations  of  the  Fagel  family  in  Holland,  and  amounting  to 
nearly  18,000  volumes,  which  were  acquired  for  10,000^.  Some 
valuable  books  were  bequeathed  by  a  Mr.  Quin,  but  under  such 
onerous  conditions  that  Mr.  Paniszi,  who  had  to  cross  llie  sea  for  the 
purpose  of  examining  an  Ariosto  of  the  collection  for  his  edition  of 
the  *  Orlando,'  complains  loudly  of  the  illiberal  restrictions  by  which 
the  donor  had  rendered  it  impossible  to  receive  his  benefits  with 
unmixed  feelings  of  gratitude.  The  Trinity  College  collection  was 
counted  in  1848,  taxd  found  then  to  contain  101,962  volumes  of 
printed  books,  and  1512  of  manuscripts.  Marsh's  library,  of  about 
5000  volumes,  founded  at  Dublin  in  1707,  by  Archbishop  Narcissus 
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Marsh,  who  died  in  1718,  ia  eaid  to  be  the  moit  easily  acoettible  of  | 
nay  in  Ireland,  but  the  applioant  for  adminion  is  required  to  produce 
a  voucher  of  hia  respectability.  An  Act  of  Parliament  was  passed  in 
1864  authorising  its  transfer  to  a  new  building  to  be  erected  in 
Dublin  as  a  National  Gallery  and  Museum.  The  libraries  of  the  Royal 
Hibernian  Academy,  the  Dublin  Society,  and  the  King's  Inns,  or 
Inns  of  Court,  are  the  most  prominent  remaining  coUeotions  of  the 
Iri^^  oapitaL  The  library  of  St  Patriok's  College,  Maynooth,  is  rising 
into  importanoe»  and  those  of  the  new  Queen's  Colleges  in  various 
parts  of  Ireland  will  in  some  cases  fonn  new  literary  centres  of 
extensive  districts. 

Of  the  libraries  of  America,  in  general,  Mr.  Rhees'  '  Manual  of 
Public  Libraries,'  amid  a  laige  quantity  of  uninteresting  particulars 
of  insignificant  institutions,  contains  some  striking  statistics.  There 
are  now,  it  appears,  twenty-five  libraries  in  the  United  States  which 
contain  each  more  than  20,000  volumes,  the  whole  number  in  the 
twenty*five  beiiig  979,902,  or  little  short  of  a  million.  The  State 
of  New  York  contains  six  of  these ;  the  State  of  Massachusetts 
five;  and  there  are  also  five  in  the  district  of  Columbia,  or  Wash- 
ington and  the  country  immediately  adjoining.  In  the  libraries 
of  the  United  States  the  proportion  of  foreign  books  is  in  general 
smalL  Of  all  the  libiwes  from  which  reports  have  been  received 
by  Mr.  Rhees,  the  one  that  has  the  largest  collection  in  French 
has  4000  volumes;  the  largest  collection  in  Gorman  6000;  and  the 
largest  in  Spanish,  which  is  in  California,  £96.  It  is  probable,  how- 
ever, from  this  statement,  that  Mr.  Rhees  has  received  no  report 
from  some  of  the  principal  librarief  of  the  great  cities.  The  history  of 
some  of  these  presents  many  jjoints  of  interast.  The  library  at  Harvard 
College,  at  Cambridge,  near  Boston,  which  was  for  more  than  two 
hundred  yeara  the  largest  and  most  valuable  in  the  United  States,  was 
founded  in  1688,  and  received  the  benefactiolks  of  some  of  the  early 
oontributora  to  the  Bodleian,  Sir  Kwielm  Digby  Included.  It  had 
increased  to  6000  volumes,  of  which  a  catalogue  had  been  publiahed, 
when  it  was  totally  destroyed  by  a  fire  in  1764.  The  legislature  of 
Massachusetts  was  then  in  session  at  Hfurvaid  Hall,  and  voted  imme- 
diately 2000/.  to  erect  a  new  building.  Subscriptions  soon  fiowed  in 
to  reinstate  the  library,  and  Thomas  HoUis,  of  London,  signalised  him- 
self by  his  liberality,  which  was  continued  by  members  of  his  £unily 
till  the  donations  amounted  to  6000^,  burrency  of  MasBachusetts. 
Among  the  English  donors  to  the  collection  occun  the  name  of 
Mr.  Thomas  Grenville,  who  gave  lOQL  in  1846.  The  only  fixed  income 
of  the  library  to  this  day,  is  what  is  called  the  Hollis  and  Shapleigh 
Fund,  amounting  to  about  450  dollars  a  year,  but  the  deficiency  is 
made  up  by  munificent  though  irregular  donations.  The  Ubraiy 
counted  in  1858,  when  Mr.  Guild's '  Librarian's  Manual '  was  published, 
75,000  volumes  in  the  main  library,  placed  in  a  building  called  Gore 
Hall  If  other  collections  were  included,  such  as  the  University 
Medical  Library  of  2000  volumes,  kept  some  miles  off  at  the  Medical 
College  in  Boston,  the  total  would  amount  to  116,000,  and  if  the 
society  libraries  of  the  students  were  added,  the  whole  would  be 
128,000.  The  libraries  of  Yale  College,  at  Newhaven  in  Connecticut, 
and  of  Brown  University,  at  Providence  in  Rhode  Island,  number 
respectiv9ly  85,000  and  28,000  volumes.  The  collection  of  the  Libraiy 
Company  at  Philadelphia,  is  especially  interesting  as  being  that  into 
which  uie  few  books  have  grown  which  were  originally  brought 
together  in  1731,  by  a  few  youths,  chiefly  artifloere,  at  the  suggestion 
of  Benjamin  Franklin.  It  occupies  in  1860  a  separate  building,  erected 
so  long  ago  as  1789,  and  of  which  Mr.  Guild  remarks,  "  the  style  of 
architecture  is  of  course  somewhat  antioue."  The  edifice  is  adorned, 
over  the  principal  door,  with  a  statue  of  Franklin,  executed  in  Italy  by 
Laszarini,  and  the  fint  specimen  of  sculpture,  of  life  siae,  ever  imported 
into  the  United  States.  It  contains  60,000  volumes,  and  with  it  is  kept 
under  the  same  roof  the  collection  of  Mr.  Logan,  Franklin's  early  patron, 
amounting  to  10,000  volumes  taom.  Washington,  as  the  official  capital 
of  the  United  States,  is  the  place  at  which  some  of  its  most  important 
libraries  are  assembled.  The  libraiy  of  Congress  has  been  twice 
destroyed  by  fire,  once  by  the  British  army  in  1814,  as  an  act  of  ven- 
geance for  the  destruetion  by  the  Americans  of  the  House  of  Assembly 
of  Upper  Canada;  and  the  second  time  by  accident  on  the  24th  of 
December,  1851.  Fortunately  on  the  former  occasion  only  8000 
volumes  perished,  in  the  latter  but  20,000  Volumes  were  saved  out  of 
55,000.  The  library  has  in  oonsequence  been  rebuilt  entirely  of  iron, 
— floor,  roof,  pillars,  staircases,  and  shelves.  The  collection  was  esti- 
mated in  1858  to  amount  to  68,000  volumes.  Of  the  State  libraries  of 
America,  that  of  New  York,  kept  at  Albany,  and  amounting  in 
1858  to  52,000  volumes,  is  the  most  extensive.  The  Astor  Library, 
akeady  mentioned,  was  opened  at  New  York  in  1854,  with  70,000 
volumes,  chiefly  collected  by  Dr.  CogsweU,  the  librarian,  in  three  visits 
to  Europe  in  preceding  yean ;  aud  in  1855,  Mr.  William  Astor,  the 
son  of  the  founder,  docUred  his  intention  of  building,  at  his  own 
expense,  another  gallery  by  the  side  of  the  former,  to  contain  an 
Miditional  100,000  volumes.  The  Boston  Atheneum,  a  proprietary 
library,  which  had  been  founded  in  1806,  on  the  plan,  it  was  said,  of 
the  London  Institution,  had,  in  1858,  attained  to  a  position  surpassing 
that  of  its  prototype,  if  the  number  of  books  be  correctly  stated  at 
70,000.  This  was  the  leading  libraiy  of  Boston  till  the  legislature  of 
Massachusetts  authorised  the  levying  of  rates  f  or  the  f onnation  of  an 
entirely  free  libraiy.    Mr.  Bates,  a  native  of  Boston,  but  oariying  on 


business  as  a  merchant  in  London,  wrote  in  1852  to  offer  a  donation  of 
50,000  doUara  towards  the  purchsse  of  books ;  and  in  1855,  as  soon  as  he 
received  information  that  the  building  was  actually  commenced,  he  sent  a 
donation  of  another  50,000  dollan  for  the  same  piU'poee.  Other  oiticens 
contributed  collections  of  books,  some  of  10,000  doUara,  Ac.  {  and  on 
the  1st  of  Januaiy*  1858,  the  new  building  was  opened  wiih  appropriate 
ceremonies,  and  Boston  found  itself  in  possession  of  a  public  library 
of  65,000  volumes.  An  American  banker  in  London,  Mr.  Geoige  Pea- 
body,  is  the  founder  of  two  institutions  in  the  United  States  oomprising 
publio  libraries.  '  The  Peabody  Institute '  of  Danvers,  and '  the  Peabody 
Institute '  of  Baltimore.  The  principal  defect  of  the  present  great 
movement  in  America,  is  the  want  of  concentration.  It  is  evident 
from  the  spirit  that  has  shown  itself  among  its  merchant  princes,  tliat 
it  will  soon  be  in  possession  of  several  libraries  of  the  third,  and  pro- 
bably of  some  of  the  second,  order;  but  there  is  as  yet  no  indication 
of  its  being  speedily  endowed  with  one  of  the  fint,  a  great  central 
collection.  Amid  the  difficulties  presented  by  the  rivalry  of  diSereat 
states,  the  most  feasible  plan  of  Meeting  this  great  object,  an  object 
more  important  to  the  scholanhip  and  intelleotual  progreas  of  the 
coimtry,  than  the  foundation  of  an  additional  twenty  thousand  common 
school  Ubraiies,  appeai-ed  to  be  that  advocated  by  Professor  Jewett,  of 
applying  to  the  formation  of  such  a  library  part  of  the  funds  of  the 
Smithsonian  Institute,  founded  by  Congress  at  Washington  from  the 
bequest  of  Mr.  Smithson,  an  Englishman.  The  scheme  was  sanctioned 
by  Congress,  but  its  actual  execution  seems  to  have  depended  on 
the  personal  influence  of  the  Professor,  and  it  was  at  onoe  abandoned 
when  by  the  proceedings  of  another  Professor  he  was  compelled  to 
resign.  The  Smithsonian  library,  now  a  collection  of  about  25,000 
volumes,  has  forfeited,  at  the  request  of  its  own  offioen,  the  right  of 
receiving  a  copy  of  all  books  published  in  America ;  and  is  for  the 
future  to  be  confined  almost  entirely  to  works  of  science.  In  America, 
as  in  Europe,  the  failure  or  success  of  projects  of  great  public  import- 
ance seems  to  be  often  viewed  with  indifference  by  the  great  body  of 
the  public,  and  to  depend  almost  entirely  on  the  presence  or  alw^ce 
of  particular  individuals  of  some  force  of  character. 

In  Upper  Canada  a  system  with  regard  to  pubdo  libraries  has  been 
introduced  analogous  to  that  prevaiUng  in  England  with  regard  to 
national  schools.  If  a  fund  be  raised  by  a  corporation  for  the  founda- 
tion of  a  library,  it  may  apply  to  the  council  of  public  instruction,  and 
select  books  from  a  list  sanctioned  by  the  council,  to  the  value  of  the 
money  raised.  The  council  in  return  sends  back  not  only  these  books, 
but  a  number  of  other  volumes  of  equal  money  value  selected  by  the 
council  itself.  This  system,  which  is  that  of  the  Rev.  Egerton  Ryerson, 
is  considered  by  many  Americans  superior  to  tiiat  which  prevails  in 
the  United  States.  Tbree  hundred  and  twenty-six  libraries  in  Upper 
Canada  have  been  founded  on  this  plan,  in  connection  with  schools  and 
otherwise.  The  largest  libraries  in  the  country  are  one  of  about  6000 
volumes  at  Hamilton,  and  one  of  7000  at  the  University  of  Toronto.  The 
Ubrary  of  the  Legislature,  at  ]>re8ent  at  Toronto,  is  a^  excellent  collec- 
tion, of  which  a  good  catalogue  has  been  published.  The  collections 
in  Lower  Canada  are  of  a  different  cast,  thh  most  important  being  those 
of  the  old  Jesuit  colleges.  The  laigest  library  in  the  British  Coloniea 
is  probably  the  Public  Library  of  the  Cape  of  Good  Hope,  at  Cape 
Town,  of  more  than  80,000  volumes. 

In  Australia,  the  new  Hbrery  at  Melbourne,  which  already  oontaina 
25,000  volumes,  is  conspicuous  also  for  the  number  of  its  readers,  which 
in  last  year  amounted  to  77,000,  more  than  half  the  number  of  those 
in  the  same  period  at  the  British  Museum.  These  facts  in  the  recent 
history  of  hbrariee  in  the  colonies  and  oflbpring  of  England,  aro 
remarkable  in  a  high  degree,  and  there  is  quite  enough  to  justi^  the 
inference  we  have  drawn  that  a  new  era  in  the  histoiy  of  libmnes  is 
approadiing. 

A  brief  notice  of  the  best  sources  of  information  on  the  subject 
will  conclude  this  srttde.  On  the  history  of  individual  libraries^ 
a  whole  library  has  been  written.  The  mere  titles  of  books  on  the 
subject,  with  references  to  notices  in  other  books,  fill  up  five  hundred 
and  forty  octavo  pages  in  Yogal's '  Literetur  offentlicher  Bibliotheken,' 
a  valuable  compilation,  which  is  intended  as  a  guide  to  all  the 
printed  information  in  existence  on  the  publio  and  corporation  libraries 
in  Europe,  and  also  on  the  private  libraries,  no  small  number^ 
which  have  subsequently  become  a  portion  of  publio  ones.  The 
volume  was  published  in  Leipzig  in  1840,  and  in  the  same  year  Dr. 
Petzholdt  commenced  the  issue  of  his  bibliogn^hical  periodical 
'  Anxeiger  fUr  Literatur  der  Bibliothekwissenschaft,'  which  in  addition 
to  the  titles,  oontaina  ^ort  critiral  notices  of  catalogues,  reports, 
and  other  books  relating  to  libraries.  It  is  compiled  ^with  Germaa 
diligence,  but  whetiier  from  the  deameas  of  English  books,  or  from 
some  other  cause,  is  not  quite  so  full  on  the  English  literature  of 
the  subject  as  mi^t  be  desirable.  Another  periodical,  the '  Serapeum ' 
of  Dr.  Naumann,  published  at  Leipzig  also  since  1840,  gives  articles  on 
libraries,  and  copies  of  their  regulations,  and  aUo  oontsins  what  is  oalled 
a  chronicle  of  libraries,  in  whiw  are  reoorded  the  deaths  and  promotiona 
in  the  little  "  bibliothecal "  world,  a  branch  of  information  which  is 
also  kept  in  view  by  Dr.  Petaholdt  Some  years  ago  there  was 
published  in  England  a  book  called  the  '  Encydopsddia  of  Literaxy  and 
Typographical  Anecdote,'  by  a  printer  of  the  name  of  Timperley,  and 
thou^  the  compiler  did  little  more  in  many  oases  than  bring  together 
in  order  of  date,  cuttings  from  the  newspapen  and  magaiinesi 
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to  bookiellen  aud  printers,  the  Tolume  Ib  one  that  oould  much  less 
easily  be  spared  than  many  of  higher  pretensions ;  and  keeps  a  place  on 
the  shelves  of  those  who  are  fond  of  anecdote  and  the  bye- ways  of 
information,  side  by  side  with  Hone's  *  Erery  Day  Book.'  A  volume  on 
libnuies  on  the  same  easy  plan  as  Timperley*s  on  printing,  would  be  a 
very  aooeptable  addition  to  our  literature.  The  only  separate  book  on 
the  subject  at  present,  is  Mr.  Edwards's  '  Memoirs  on  libraries ' 
2  vols.,  1859,  a  work  more  ambitious  but  less  useful,  and  less  attractive, 
and  in  which  it  is  remarkable  how  little  the  writer  gives  from  personal 
observatios,  and  how  much  from  printed  statements  of  mere  detail, 
even  in  oases  such  as  those  of  the  history  of  the  libraries  of 
London  and  Manchester,  in  which  both  sources  of  information  must 
have  been  open  to  him.  With  all  their  deficiencies,  however,  these 
volumes  are,  till  some  similar  work  shall  supersede  them,  an  indis- 
pensable companion  to  the  inquirer  into  the  history  and  statistics  of 
libraries. 

LIBRATIOK,  a  balanoiug  motion,  in  whioh  there  is  a  position  on 
one  side  and  the  other  of  which  a  body  vibrates ;  being  in  fact  the 
same  in  meaning  as  oscillation.  This  term  is  however  particularly 
applied  to  a  small  irregularity,  compounded  of  the  moon's  rotation 
round  her  axis  and  her  orbital  motion,  by  means  of  which  her  visible 
hemisphere  is  not  always  quite  the  same. 

The  mean  revolution  of  the  moon  round  her  axis  is  the  same  period 
of  time  as  her  mean  revolution  in  her  orbit.  If  both  motions  were 
equable  the  moon  would  always  present  the  same  face  to  a  spectator 
placed  at  the  centre  of  the  earth,  on  condition  that  the  plane  of  her 
equator  passed  through  the  centre  of  the  earth.  None  of  these  con- 
ditions being  exactly  fulfilled,  and  tho  variations  being  small  and 
periodic,  the  consequence  is  that  a  small  portion  of  the  moon's  surface 
in  the  eastern  aud  western  edges,  and  also  in  the  northern  and  southern, 
is  alternately  visible  and  invisible.  There  is  perhaps  no  Subject  in 
astronomy  so  difficult  to  explain  to  a  reader  who  is  not  familiar  with 
solid  geometry;  and  the  subject  is  not  of  sufficient  importance  to 
deserve  any  detail  of  illustration. 

LICENTIATE  IN  MEDICINK    [Phtsioxanb,  Colleob  of.] 

LICHENIC  ACID,  a  name  given  by  Ffaff  to  an  acid  extracted  by 
him  from  Iceland  moss,  but  which  has  since  been  proved  to  be  identical 
with  fumaric  acid.    [Fumabio  Aoio.] 

LICHENIN  (Ci,OjoH|o),  is  a  variety  of  starch  found  in  the  Lichen 
iilandieus,  or  Iceland  moss.  It  is  coloitrless  and  tasteless,  swelling  up 
into  a  jelly-like  mass  in  cold  water,  and  dissolving  in  hot.  Its  solution 
is  not  coloured  blue  by  iodine.  It  is  oonverted  into  sugar  by  diluted 
and  boiling  sulphuric  acid«  Hot  dilute  nitric  acid  converts  it  into 
oxalic  add. 

LICHENS,  Colouring  maUen  qf.  The  lichens  or  U^irvfotit,  as  they 
are  frequently  termed,  constitute  a  large  class  of  perennial  plants. 
They  are  common  in  nearly  all  countries,  growing  on  rocks,  stones, 
trunks  of  trees,  &o.,  and  in  appearanoe  are  very  insignificant.  They 
vary  considerably  in  colour  and  size,  but  generally  so  much  resemble 
the  bark  or  earth  to  which  they  are  attached,  and  over  which  they 
spread,  that  a  somewhat  olose  inspection  is  necessary  before  they  are 
observed.  Unimportant  as  they  appear  to  be,  however,  it  is  greaUy  to 
their  agency  that  we  owe  those  magnificent  lilac,  blue,  violet,  purple, 
and  many  intermediate  and  oompound  colours  with  which  wool  and 
silk  are  dyed. 

The  English  lioheos  are  not  muoh  used  for  the  manu&cture  of  dyes, 
though  were  a  system  for  their  collection  organised,  it  would  probably 
be  found  that  many  varieties  might  be  economically  employed. 
Foreign  lichens  to  the  extent  of  90,0001.  worth  are  annually  imported 
into  this  country  from  the  south  of  Europe  and  west  coast  of  America, 
but  chiefly  from  ^ihe  Oanaiy  Islands.  They  are  principally  collected 
from  rocks  in  the  neighbourhood  of  the  sea. 

Lichens  do  not  contain  in  their  natural  state  any  colouring  matter 
ready  formed,  but  imder  the  influ&ice  of  air,  water,  ammonia,  and  a 
moderate  temperature,  certain  acids  and  a  neutral  body  existing  in 
them  are  converted  into  a  deep  richly-coloured  substance  called  orcein. 
Orcein  is  the  dark  purple  or  red  matter  that  is  finally  produced  under 
the  above  circumstances,  bat  its  formation  is  sufficiently  gradual  to 
admit  of  the  process  being  arrested  at  any  desired  stage,  and  the  tint 
if  not  the  actual  colour  of  the  product  thus  varied  at  will.  On  these 
conditions,  and  on  the  dexterous  mixturo  of  the  products  with  each 
other  depends  the  shade  of  the  resulting  pigment,  and  not  on  the  use 
of  any  particular  variety  of  lichen.  A  skilful  manufacturer  will 
produce  a  given  colour  from  any  or  all  of  the  lichens,  his  only  anxiety 
being  to  use  that  variety  which  oontains  the  largest  per-centsge  of 
colorific  material. 

The  lichen  colours  are  sent  out  by  the  maker  either  in  the  dry  state, 
lump  or  powder,  am  a  strong  solution,  or  as  a  paste,  oonditions  severally 
best  suited  to  the  uses  to  which  they  are  applied.  The  details 
neoesssry  to  be  observed  in  the  production  of  these  various  forms  of 
the  colour  are  given  in  the  respective  articles  on  each.  See  Arohil; 
Gqdbeab  ;  Litmus. 

JitHmation  of  tke  valwe  of  Uekmt, — Lichens  vary  oonsiderably  in  the 
amount  of  colour-producing  substance  eontained  m  them.  The  fol- 
lowing process,  pn^>osed  by  Stenhouse,  is  veiy  ea^  of  application,  and 
gives  aoouiata  relative  resmts.  It  is  founded  on  the  reaction  of  chloride 
iif  lime  upon  the  colorific  agent,. a  fugitive  red  colour  being  thereby 
H^luced.    A  giTen  weight  ul  the  lichen  induced  to  powder  in  a  mortar. 


or  to  a  pulp  with  water,  is  digested  In  thin  milk  of  lime,  and  tho 
mixture  filtered ;  a  standard  solution  of  chloride  of  lime  is  now  added 
in  small  quantitiea  at  a  time,  fresh  portions  being  poured  in  as  soon  as 
the  red  colour  produced  by  the  previous  portion  Yam  disappeared,  the 
addition  being  discontinued  when  no  more  colour  is  produced.  The 
relative  value  of  several  samples  can  thus  be  very  quidUy  determined, 
or  the  strength  of  the  standard  solution  being  known,  the  absolute 
amount  of  colouring  matter  is  dearly  indicated. 

As  already  stated,  orcein  is  the  colouring  substance  ultimately 
resulting  from  the  treatment  of  lichens  for  the  preparation  of  arohil, 
&C,  Now  the  body  from  whioh  orcein  is  derived  is  a  colourless 
matter,  named  orcin*  Oroin  exists  ready  formed  in  some  of  the  lichens, 
but  its  chief  souroe  is  certain  acid  matters  cont«Uied  in  all  varieties  of 
the  plant.  Under  the  infiuenoe  of  alkalies  these  acids  are  converted 
into  oroin,  and  into  secondary  addiu  The  primary  lichen  acids  admit 
of  being  readily  extracted,  and  Stenhouse  has  proposed  that  the  opera- 
tion be  performed  upon  the  lichens  as  soon  as  gathered,  the  storage, 
freightage,  &c.,  of  a  great  quantity  of  useless  material  being  thereby 
obviated.  The  process  recommended  by  that  chemist  consists  in 
placing  the  lichens  in  wooden  bairels,  which  are  to  be  filled  up  with 
water  containing  a  quantity  of  slaked  lime,  allowing  the  whole  to  stand 
a  short  time,  then  <&awiDg  off  the  liquor  and  aituratingit  wi^  common 
hydrochloric  acid.  In  this  way  the  lichen  acids  are  dissolved  out  by 
the  lime,  but  are  re-preoipitated  by  the  hydrochloric  add,  and  after 
collecting  on  a  filter  may  be  drained,  dried,  and  packed  in  casks  for 
transit.  This  proposal,  however,  has  not  been  adopted,  or  if  adopted 
has  uot  been  persisted  in ;  perhaps  ^e  ready-formed  orcin  occurs  to  a 
laiger  exteut  in  the  lichens  than  has  been  supposed,  and  not  being 
precipitated  from  solution  by  hydrochloric  add,  would  be  lost  if  the 
whole  lichen  were  not  acted  upon. 

A  rough  assay  of  lichens  for  colourmg  matter  may  be  made  by  going 
through  the  above  process  on  the  small  scale,  a  known  weight  of  the 
lichen  being  taken,  and  the  precipitated  adds  being  dried  at  312**  Fuhr. 
and  weighed. 

A  list  of  the  lichens  used  in  the  production  of  pigments,  and  a 
woodcut  illustrating  their  general  appearance,  will  be  found  under 
LioHBSs,  in  Nat.  Hist,  Div, 

The  acid  and  other  bodies  derived  from  the  lichens  are  numerous, 
and  as  a  whole  have  formed  the  subject  of  elaborate  investigations  by 
Stenhouse  and  Schunck.  Their  relations  to  each  other,  however,  are 
at  present  not  very  well  ascertoiued )  and  although  Gerhardt  has  pro- 
posed formulae  csilculated  from  the  analyses  and  the  provisional  empi- 
rical formula)  given  by  the  chemists  who  have  examined  them,  he 
admits  that  those  formulae  still  require  verification,  aud  indicates  that 
fact  by  placing  a  note  of  interrogation  after  tho  formulae. 

The  following  is  a  list  of  the  lichen  derivatives : — 

1,  Chryeophanic  acid      .        ,        .        .  OjanjOo  (t) 
1.  Ufflloacid 03,I^,0,^(T) 

5.  Erythric  acid C.jHjeOj,  (!) 

4.  Erythrellic  ocid. 

«.  Picroerjthrin C,oH,oO,e(t) 

6.  Erytkro-mannito        ,        ,        ,        •  C,^UnOi4  4-Aq.(f) 

7.  Nitrc^rythro-mnnnitc  .        .        ,     .  Ci^Uig(N04)^0ia  (?) 

8.  LeesBorio  acid C3,Hi^0i^(?) 

9.  OrseUlc  acid Cien^Og  (t) 

10.  Pscuderythrin  .        •        .        ,        .  Ci,H,(C^HJa^ 

11.  Amarythria. 

12.  Telerythrin  .        •        .        •        .    •Ci|n,0,,(!) 
IS.  Parellio  acid C,  gH.O^  (?) 

14.  BoQeellinin    .....    .  CgoIIi^Oj^  (?) 

15.  Evemio  add       ....        .  Cj^lIuOi^  (?) 

16.  Gyrophoric  aciJ. 

17.  EvcrniiUoacM CigHioO^  (?) 

18.  Orcin         .        .        •        .        .        .  Cj^H.O^  +  a  Aq. 
10.  OroslB C|«U,NO»(?) 

50.  Laoooroein. 

51.  Chlororcein. 
S8.  Asoerytbrin. 

SS.  Erythroleie  acid  (ery  throlcia  ?) 

24.  Litmic  add  (asoUtmin  \\ 

S5.  Litmylic  acid  (erythrolitmin  T) 

SO.  BpanioUtmin. 

ST.  Beta4>rdn Ci.lIiaO^ 

1.  Chryiopkanie  aoid;  Vulpiwie  aeid, — ^This  add  is  contained  in' 
wolves'  lichen  {Evernia  vulpina)y  in  ydlow  moss  {Parmdia  pcaietina), 
as  well  as  in  the  di£forent  Tarieties  of  rhubarb.    [CfiRTsOFHANio 

AOXD.] 

2.  Uanic  acid  ;  Utdem  ;  Porietm.— This  body  is  obtained  on  treating 
the  Jupiter's-heard,  Tree-beard,  and  other  hair-like  membere  of  the 
Usnea  genus  of  lichens,  with  thin  milk  of  lime,  in  the  manner  ah-btidy 
deioribed.  The  predpitated  add  may  be  obtained  in  crystals  from 
solution  in  warm  (but  not  boiling)  sloohoL    Alkalies  convert  it  into 
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betft-orcin.  One  equivalent  of  hydrogen  in  usnic  acid  may  be  replaced 
by  one  of  a  metal,  and  ntnatei  formed. 

S.  Erythrie  add  and  ita  derivatives,  4,  6,  6,  and  7,  will  be  found 
deecribed  in  a  separate  article.  [Ertthrio  Acm.]  It  exists  in  lai^ge 
quantity  in  many  lichens,  and  is  therefore  of  more  importance  th^ 
Bome  other  of  the  lichen  acdds. 

8.  Lecanoric  Aeid  ;  Leeanorin* — ^This  acid  may  be  extracted  from  the 
Moccdla  tinetoria  and  Zecan<fra  tartarea,  in  the  same  way  as  described 
for  usnic  acid,  or  by  direct  treatment  of  the  lichen  with  ether  and 
evaporation  of  the  ethereid  liquid.  It  crystallises  in  star-like  groups  of 
needles.  By  long  boiling  with  alkalies,  or  with  lime,  lecanoric  acid  is 
converted  into  carbonic  acid  and  orcin ;  but  if  ebullition  be  continued 
for  a  short  time  only,  the  acid  assimilates  two  equivalents  of  water,  and 
a  new  acid  is  formed,  to  which  the  name  onelUc  or  oneUecie  acid  (9) 
has  been  given.  Leeanoratea  and  oneUaiet  have  a  constitution  similar 
to  the  usnates.  The  orseUate  of  ethyl  is  formed  when  lecanoric  acid 
is  boiled  for  some  time  in  alcohol ;  it  crystallises  in  plates  or  needles, 
and  when  first  discovered  was  called  ptaidaythrin  (10).  Amarythrin 
(11 )  is  a  non-ciTstalline  substance  resulting  from  the  action  of  air  upon 
orseUate  of  ethyL  When  exposed  for  many  months  to  the  air,  it  is 
changed  into  a  granular  body,  (12)  iderythrin. 

Alpha-ondlic  acid^  and  heta-^frtdlic  acid,  were  obtained  by  Stenhouse 
from  the  JRoceeUa  tiT^toria  ;  but  their  composition  and  properties  are 
so  similar,  that  Gerhardt  thinks  them  identical,  and  notices  them  as 
ecanoric  acid. 

13.  PareUie  acid,  PardUn,  is  described  by  Schimk  as  being  met  with 
in  the  preparation  of  lecanoric  add.  It  is  slightly  soluble  in  water,  and 
very  soluble  in  alcohol  or  ether.  By  slow  evaporation  it  is  obtained  in 
colourless,  brilliant,  and  heavy  needles.  Boiling  alcohol  does  not  act 
upon  it,  as  upon  lecanoric  or  erythrie  acids,  and  on  this  fact  depends 
its  isolation  and  purification.     It  forms  parellata  with  bases. 

14.  Boceellinin  is  also  contained  in -the /2occeUa  tinetoria.  It  very 
much  resembles  parellic  acid,  but  appears  to  be  insoluble  in  water. 

15.  Evemic  aad  is  obtained  in  tiie  usual  manner  from  Bverina 
pranattri,  or  Saeket  Uchen,  It  may  be  crystallised  from  alcohol,  and 
forms  evemaUs  with  bases.  Gyrophorie  aeid  (16),  from  the  Oyrophora 
pu$tulata,'WM  first  described  by  Stenhouse, but,  according  to  Gerhazxlt, 
is  either  evemic  or  lecanoric  acid. 

17.  Everninie  add,  Evemetic  add,  is  a  product  of  the  action  of 
alkalies  on  evemic  add,  ordn  being  at  the  same  time  formed,  possibly 
according  to  the  following  equation : — 


Ca*Hi,Oi^     +     2H0     =;     2C0,     +     Cj,H,,0,     +     Cj^H.O* 

ETcmio  add.        Water.       Carbonic 

add. 


Ereminic  add. 


■v- 
Ordn. 


When  depodted  from  alcohol  it  forms  silky  crystals.    It  is  isomeric 
with  veratric  add.    It  forms  eveminates, 

18.  Ordn  and  its  derivatives,  Mnvrcin  and  bromorcim,  will  be  found 
described  in  a  separate  artide.    [Orcik.] 

19.  Orcdn  is  the  coloiuing  matter  that  results  from  the  aotion  of  air 
and  ammonia  upon  the  prindples  contained  in  lichens.  Its  immediate 
source  is  ordn,  under  which  name  it  will  be  found  more  fully  described 
[OsaN],  together  with  its  derivatives  leucaredn  (20)  and  chlororcem 
(21). 

22.  Azoerythrin  and  erytkrdde  add  (23)  are  substances  associated 
with  and  very  analogous  to,  if  not  identical  with,  orcin. 

24.  Litmic  add.— The  matter  known  in  commerce  as  litmu$  difiera 
only  from  orchil  and  cudbear  in  being  fomied  with  the  additional  aid 
of  carbonate  of  potash.  According  to  Kime,  litmus  oontains  litmic 
acid,  at  first  called  azolitmin,  soluble  in  water,  slightly  soluble  in. 
alcohol,  insoluble  in  ether;  litmyUc  add  (26),  (erythrclitmin,)  very 
soluble  in  water,  and  but  slightly  soluble  in  alcohol  or  ether;  and 
tpanMliimin  (26),  an  indefinite,  non-azotised  body. 

27.  -Bcto-oron.— Usnic  add  differs  from  all  the  acids  of  other  lichens 
in  not  fumishing  ordinary  orcin  when  treated  with  alkalies,  but  a 
homologue  of  that  substance  called  hda-ordn,  Beta-orcin  is,  however, 
best  prepared  by  submitting  usnic  acid  to  dry  distillation,  treating  the 
distillate  with  water,  and  evaporating  to  crystalUsation.  It  may  be 
purified  by  treatment  with  anunal  charcoal  and  recrystalUsation  from 
weak  alcohoL 

Beta-orcin  occurs  in  large  lustrous  crystals  of  slightly  sweet  taste. 
It  is  less  soluble  in  cold  water  than  orcm  is,  butu  very  soluble  in 
boiling  water,  in  alcohol,  or  in  ether.  When  heated  it  sublimes. 
With  ammonia  it  gives  a  dark  red  colour,  and  with  chloride  of  lime  a 
blood-red. 

LICHENSTEARIC  ACID  (C„H„0.),  a  peculiar  oily  add  contained 
m  Icdand  moss.  It  forms  small  colourless  crystals,  inodorous,  and 
possessing  a  bitter  rancid  taste,  insoluble  in  water,  but  freely  soluble 
in  alcohol  and  ether.  It  is  a  very  feeble  add,  forming  with  the  alkalies 
salts  which  resemble  soap  in  their  character. 

LICKS,  as  they  are  called  in  North  America,  are  small  tracts  of 
land  with  a  sandy  soil,  on  which  salt  crystalHses  in  the  form  of  an 
efflorescence,  and  which  are  resorted  to  by  all  animals  that  feed  on 
grass,  for  the  purpose  of  licking  up  the  salL  They  are  of  great  im- 
portance in  Bradl,  where  they  are  called  Carrdrot.  The  hertis  of 
cattle  are  there  very  laige,  and  sometimes  amount  to  nearly  60,000 
head.    These  cattle  grow  lean  and  are  reduced  to  bad  condition  if 


^hey  cannot  from  time  to  time  get  salt,  which  they  lidL  with  great 
eagerness.  When  a  cattle  estate  £u  no  natural  licks,  the  proprietor  is 
put  to  considerable  expense  to  provide  the  necessary  quantity  of  salt 
for  his  cattle.  Hence  the  value  of  a  large  estate  is  greatly  enhanced 
by  the  poesesdon  of  one  or  more  licks,  though  in  general  Uiey  hardly 
occupy  a  space  twenty  paoeK  long  and  wide.  Wild  a«ima.l«  aa  deer, 
buffaloes,  wild  hogs,  &c.,  also  resort  to  them. 

LICTOR,  a  public  officer  who  attended  on  the  prindpal  Roman 
magistrates.  This  office  is  said  to  have  been  derived  by  Romulus  from 
the  Etruscans.  ('  Liv.,'  L  8.)  The  kings,  and  afterwards  the  consuls, 
were  attended  by  twelve  lictors,  the  dictator  by  twenty-four,  and  the 
master  of  the  horse  by  six.  The  lictors  went  before  the  maglBtrates 
one  by  one  in  a  line ;  he  who  went  first  was  called  primu»  Uctor,  and 
the  one  who  immediately  preceded  the  magistrate  |>rcu»iiiia  Uctor, 

The  lictors  were  originally  chosen  from  the  pldm  ('  Xiv./  iL  55) ;  but 
in  the  time  of  Tacitus  they  appear  generally  to  have  been  freedmen 
('  Ann.,'  xiiL  27),  probably  of  the  magistrate  on  whom  they  attended. 

The  duty  of  the  lictor  was  to  see  that  proper  respect  was  paid  to  the 
magistrates,  and  to  inflict  punishment  on  those  who  were  condemned ; 
and  probably  to  assist  in  some  oases  in  the  execution  of  a  decree  or 
judgment  in  a  civil  suit. 

The  lictors  carried  on  their  shoulders  rods  bound  in  the  form  of  a 
bundle,  with  an  axe  in  the  middle. 

The  etymology  of  the  name  is  doubtf  uL  '  Qellius '  (xii.  8)  derives 
it  from  the  verb  ligare,  because  the  lictor  had  to  hind  the  hands  and 
feet  of  criminals  before  they  were  punished. 

LIEN,  at  common  law,  in  respect  of  personal  chattels,  is  the  right 
in  one  man  legally  possessed  of  the  chattels  of  another,  to  retain  the 
same  until  certain  present  claims  of  the  holder  against  the  owner  are 
satisfied.  Liens  are  general  or  spedfic ;  they  are  implied  by  law,  or 
authorised  by  custom  or  usage ;  or  they  are  created  by  express  contract 
between  the  parties.  Their  existence  is  conditional  on  possesdon,  not 
wrongfully  obtained,  and  uninterruptedly  continued.  And  their  pur- 
pose is,  in  the  way  of  a  natural  remedy,  to  enforce  simple  rights,  such 
as  accrue  chiefly  in  commerce,  and  such  as  in  point  of  principle  are  too 
plain  and  obvious  to  admit  of  dispute. 

For  instance,  upon  a  sale,  for  ready  money,  of  a  spedfic  chattel,  the 
right  of  property  in  the  article  and  the  right  of  possesdon  immediatdy 
pass  by  the  law  of  this  country  to  the  purchaser ;  but  until  the  vendor 
actually  or  constructively  parts  with  poesesdon  of  the  thing  sold,  he 
has  a  right  to  retain  it  for  the  price  agreed  to  be  paid,  and  that  right  is 
called  his  lien.  This  is  one  instance  of  a  lien  implied  by  law.  The  varie- 
ties of  this  kind  of  lien  are  numerous.  As  a  general  rule,  every  mechanic 
may  retain  a  chattel  for  the  price  of  his  labour  in  improving  it  at  the 
request  of  the  owner.  A  dyer,  a  fuller,  a  packer,  a  taUor,  who  employs 
his  labour  on  goods  sent  tu  him  for  the  purpose,  are  fatodliar  instances 
of  a  very  extendve  class.  A  common  carrier  may  retain  the  merchan- 
dise till  the  carriage  is  paid ;  and  an  innkeeper  the  goods  of  his  guest 
for  the  amount  of  his  bill ;  and  in  both  instances  this  is  deemed  a  fair 
privilege  of  those  persons  at  common  law  who  are  obliged  by  the  same 
law  to  recdve  the  goods  or  guests  respectively,  whenever  it  is  not 
unreasonable  that  they  should  do  so.  But  in  respect  of  ships  chartered 
for  a  particular  voyage,  if  it  should  be  said  they  do  not  oome  within 
the  definition  of  carriers  at  common  law,  there  is  still  a  lien,  for  the 
freight,  on  the  goods  carried,  in  virtue  of  the  improved  value  assumed 
to  have  been  conferred  thereon  by  their  conveyance  to  a  different  market. 
As  between  attorney  and  client,  the  former  has  a  lien  on  all  papers  in 
his  possesdon  for  the  amount  of  his  bill ;  as  between  prindpid  and 
factor,  there  is  a  lien  in  the  latter  upon  aU  goods  in  his  possesion 
belonging  to  the  former,  and  even  on  the  price  of  them  when  sold  and 
delivered,  for  his  oommisdon  and  any  advances  which  he  is  under  to 
the  prindpal. 

LiAi,  where  not  implied  by  law,  may  exist  by  custom.  But  custom 
in  this,  as  in  all  other  cases,  to  ife  legal  must  be  reasonable,  and  not 
repugnant  to  the  main  purpose  of  the  ;parties  in  the  transaction  which 
it  is  to  affect  There  is  no  lien,  by  law,  for  the  agistment  of  cattle ; 
but  to  set  up  a  lien  by  custom  in  the  case  of  milch  cows  would 
obviously  defeat  the  purpose  of  both  parties,  as  the  owner  must  have 
possesdon  of  them  in  order  to  milk  them  from  time  to  time.  The 
training  of  a  race-horse  offars  a  similar  illustration,  since  it  is  assumed 
that  the  owner  means  to  enter  him  for  different  races,  and  must  obtain 
possesdon  in  order  to  put  him  on  the  course. 

As,  however,  it  is  quite  competent  for  the  parties  to  create  a  lien  by 
their  own  agreement,  if  they.are  foolish  enough  to  enter  into  a  contract 
which  it  is  dther  difficult  or  inconvenient,  or  even  imposdble  to  perform, 
the  contract  is  good,  notwithstanding,  and  the  sufferer  must  take  the 
consequences. 

A  general  lien  is  a  ri^^t  to  retain  the  particular  goods  until  all  the 
holder's  ddms  accrued  against  the  owner  in  the  same  oouzae  of  bud- 
ness  are  satisfied.  Sucu  a  lien  is  implied  by  law  in  favour  of  a 
&ctor  for  his  general  balance  of  oommisdon  and  advances  due  from 
the  same  prindpaL  Usually,  however,  a  lien  of  this  nature  is  not 
favoured  by  the  law ;  and  even  where  it  exists  by  custom,  as  in  the 
case  of  a  carrier  for  his  general  aoootmt  against  the  same  condgnee, 
the  consignor  may  stop  the  particular  goods  in  trwndtn,  and  obtain 
possesdon  on  payment  of  the  carrier's  charge  in  respect  of  them  only. 
A  spedfic  lien,  aa  the  latter  illustration  may  suggest,  is  a  right  to 
retain  particular  goods  for  claims^  in  respeot  ox  soca  gooda  only ;  it  is 
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more  fayoured,  because  leas  prejudicial  to  the  interests  and  course  of 
commerce. 

Lien,  as  known  to  the  common  law,  is  conditional  on  possession 
of  the  goods  being  in  the  same  huids  as  the  right  of  lien.  It 
ceases  to  exist  the  moment  that  possession  is  paited  with.  And 
though  possession  may  have  been  lost  unawares,  the  lien  cannot  be 
revived  by  getting  possession  again.  Possession  must  be  actual  ; 
but  the  loss  of  it  may  be  constructive.  If  goods  in  the  hands  of  a 
wharfinger  be  transferred  to  another  name  in  the  wharfinger's  books, 
though  not  removed  from  their  plaoe  in  the  warehouse,  &e  previous 
holder  thereby  loses  his  lien.  Or  if  he  who  hss  the  lien  procures 
them  to  be  taken  in  execution  at  his  own  suit,  or  ships  them  for  his 
principal  on  his  account  and  risk,  the  lien  is  gone  past  recovery. 

The  possession  must  have  been  fair  and  le^  in  its  commencement 
for  any  lien  ever  to  attach.  For  if  fraud  or  a  trick  be  used  to  obtain 
possession,  or  otherwise  it  commences  wrongfully,  the  object  being  to 
gain  a  lien,  that  object  is  thereby  e£fectually  frustrated. 

The  foundation  of  lien  must  be  a  present  existing  claim ;  and  if 
the  person  who  has  such  a  claim,  nevertheless  sgrees  to  give  credit, 
either  with  or  without  a  bill  of  exchange  for  the  amount,  he  waives 
his  lien  and  can  never  again  resort  to  itw  Moreover,  there  may  be 
a  custom  to  give  such  curedit,  as  in  the  case  of  the  Thames*  ship- 
wri(;hts,  so  that  in  the  absence  of  express  contract  to  the  contrary, 
no  lien  arises.  The  person  may  even  waive  his  lien  by  omitting  ul 
mention  .of  it  at  the  same  time  that  he  asserts  an  inconsistent  ckiim 
to  the  goods,  in  presence  of  the  sheriff;  and  in  many  other  ways,  a 
waiver  of  this  right  may  take  place. 

With  regard  to  real  property,  there  is  this  remarkable  difference, 
that  notwithstanding  the  contract  of  sale,  and  the  execution  of  the  con- 
veyance by  the  vendor,  he  retains  in  equity  what  is  called  the  ven- 
dor's lien  on  the  estate  for  the  purchase  money,  or  any  part  thereof 
that  still  remains  unpaid.  And,  on  the  other  hand,  if  a  good  title  to 
the  estate  sold  is  not  made  by  the  vendor,  the  purchaser  has  in  equity 
a  lien  on  the  estate  for  the  money  paid  by  him  aa  deposit  or  piui  of 
the  price. 

Lien,  which  is  not  disturbed  by  the  party,  is  not  aSbctad  by  the 
statute  of  limitations.  For  the  lapse  of  time,  by  force  of  the  statute, 
merely  bars  the  remedy  by  action ;  but  this  natural  remedy  which  the 
creditor  retains  in  his  own  hand  remains  intact,  and  the  debt  continu- 
ing, there  is  no  reason  in  the  lapse  of  time  why  he  should  not  continue 
to  retain  the  security. 

LIEN,  MARITIME,  differs  from  the  foregomg  in  two  particulars. 
Its  existence  is  altogether  irrespective  and  independent  of  possession 
of  the  chattel  which  is  the  subject  of  it.  Its  enforcement  is  not 
possible  otherwise  than  by  legal  process.  As  may  be  supposed  from 
the  name,  it  applies  to  ships,  freight,  and  cai^,  and  is  a  charge  created 
sometimes  by  implication  of  the  law  maritime,  sometimes  by  the 
express  contxact  of  the  parties  themselves. 

The  occasion  of  its  existence  is  very  various.  Seamen  have  always 
had  a  lien  on  the  vessel  for  t>heir  wages,  without  express  stipulation  to 
that  effect  in  the  shipping  articles.  Masters,  after  being  long  excluded 
from  this  advantage  by  the  common  law  of  England,  have  been  placed 
on  the  same  footing  in  this  respect  with  the  common  sailor  by  the 
recent  statute,  the  17  &  18  Vict.  c.  104.  The  collision  of  one  vessel 
with  another  becomes  inmiediately  the  occasion  of  lien  on  the  offending 
ship  for  the  injury  sustained  by  the  other.  In  like  manner,  salvage, 
towage,  and  pilotage,  severally  originate  by  intendment  of  the  law  a 
lien  on  the  benefitted  vessel  for  the  value  of  the  labour  bestowed  on  it. 

All  these  are  instances  of  maritime  lien  by  implication  of  the  law 
maritime.  There  is  another  for  which  in  view  of  the  law  of  most 
foreign  nations  any  express  contract  is  rendered  imnecessary  by  a 
similar  implication  of  the  law  maritime  of  those  several  countries ;  but 
in  the  view  of  our  maritime  law,  consequent  on  the  restraint  and  re- 
pression exerted  on  it  by  the  municipal  law  through  the  common  law 
courts  of  England,  bo^mry,  as  it  is  called,  has  no  valid  existence 
except  when  it  is  created  by  the  written  contract  of  the  parties,  no 
matter  in  what  quarter  of  the  world  or  what  country  the  claim  may 
have  accrued  in.  Bottomry  is  nothing  more  than  a  maritime  lien  on 
the  hull  and  tackling  of  the  ship,  usually  created  for  money  borrowed, 
or  for  necessaries  supplied,  or  repairs  done  to  the  vessel,  in  order  to 
enable  her  to  complete  the  voyage. 

This  kind  of  lien  is  indefeasible  by  any  change  of  ovmership  not 
effected  by  sale  and  tnmsfer  under  a  decree  of  a  court  of  competent 
jurisdiction ;  in  all  other  cases  of  transfer  the  charge  travels  with  the 
vessel  into  new  hands,  and  no  ignorance  of  the  piurchaser  on  occasion 
of  the  sale  is  a  defence  to  proceedings  for  its  recovery.  It  necessarily 
supposes,  however,  the  existence  of  the  vessel  If  the  ship  is  lost  it 
perishes  with  her ;  and  some  liens  at  lesst,  bottomry  for  instance,  are 
Huch  that  they  involve  no  personal  daim  against  the  owners,  and  no 
debt  therefore  survives  the  loss  of  the  vessel.  Hence  it  is  that  maritime 
risk  is  a  necessary  ingredient  of  a  valid  bottomry  bond.  It  is  enforce- 
able against  the  ship  only  on  condition  of  the  vessel  surviving  the 
voyage  named  in  the  instrument. 

Although  this  chai^ge  is  indefeasible  except  by  the  destruction  of  the 
property  on  which  it  is  laid,  yet  the  maritime  law  in  the  equitable 
spirit  requisite  to  the  administration  of  law  in  human  aifiurs  exacts 
diligence  on  the  part  of  the  claimant  in  the  enforcement  of  his  rights. 
The  Court  of  Admiralty  is  the  only  tribunal  with  a  jurisdiction  capable 
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of  enforcing  this  claim.  In  the  other  courts  of  this  country,  suits  are 
between  i)erBons  who,  when  property  is  concerned,  assert  Ajiu  ad  rim. 
The  object  of  admiralty  proceedings  is  a  jus  in  re  ;  the  subject  of  the 
proceedings  is  the  ret  itself— the  ship :  and  the  first  step  in  those 
proceedings  is  the  arrest  of  the  vessel,  to  place  her  corporeally  in  the 
possession  of  the  court.  The  adjudication  which  closes  the  proceedings 
is  not  personal,  but  otthe  thing,  adjudging  it  to  be  discharged  of  the 
alleged  claim  or  condemning  it  to  be  sold  for  the  behoof  of  the 
claimant. 

It  cannot  but  happen  sometimes  that  a  plurality  of  such  charges  in 
different  hands  exist  upon  the  same  ship.  This  occasions  the  necessity 
for  considering  the  priority  of  equities,  which  are  not  always,  or  even 
usually,  in  the  order  of  the  priority  of  charge.  For  instance,  if  a 
British  vessel  before  departing  on  her  homewud  voyage  is  obliged  to 
have  recourse  to  bottomry,  say  in  India,  and  afterwards  putting  in  to 
St.  Helena  in  a  disabled  state  is  obliged  again  to  borrow  on  bottomry, 
•  and  at  a  subsequent  period  of  tiie  same  voyage  is  driven  into  anoUier 
port  in  a  condition  to  require  repairs  for  which  the  master  executes  a 
third  bottomry  bond,  the  court,  when  the  subject  of  the  liens  is  not 
equivalent  in  value  to  the  simi  of  the  bonds,  ranks  these  claims  in  the 
order  of  their  equity,  the  last  effected  to  be  paid  first,  and  the  firat  last, 
on  this  presumption,  that  the  later  charge  preserved  the  subject  of  the 
prior  Uens,  which,  although  postponed  in  the  order  of  payment,  are 
really  in  a  preferable  condition  than  if  the  vessel  had  been  entirely 
lost.  Commerce  is  also  favoured  by  such  a  rule.  The  ship  is  saved, 
and  the  merchandise  on  board  is  carried  to  its  destination ;  whereas 
both  must  have  perished  for  want  of  a  lender  imder  any  other  rule. 
Cases  of  a  much  more  complicated' character  do  occur,  and  the  rule  is 
not  so  plain,  nor  the  consideration  requisite  to  assign  them  to  the 
proper  rule  so  easy.  There  is  this  peculmr  to  wages,  that  the  lien  for 
them  ranks  first  for  payment.  On  so  difficult  a  question,  however,  we 
must  refer  the  reader  to  some  such  work  as  '  Abbott  on  Shipping/  by 
Serjeant  Shoe,  for  a  full  consideration  of  it  in  application  to  actual 

LIEUTENANT  is  an  officer  who  discharges  the  duties  of  a  superior, 
in  his  name  and  during  his  absence ;  and  who  acts  inmiediately  in  sub- 
ordination to  him  when  he  is  present. 

Thus,  in  military  affiurs,  the  lieutenant-general  and  the  lieutenant- 
colonel  are  respectively  the  subordinate  grades  to  the  general  and 
colonel,  tiiough  in  process  of  time  the  lieutenant-colonel  has  come  to 
be  the  officer  actually  in  command  of  a  regiment,  the  colonelcy  being  a 
sinecure  appointment.  The  lieutenant  of  a  company  is  also  imme- 
diately subordinate  to  the  captain,  in  whose  absence  he  has  the  same 
powers.  In  the  British  service  the  lieutenants  of  the  three  regiments 
of  foot-guards  have  the  rank  of  captain;  in  the  royal  regiment  of 
artillery,  and  the  corps  of  royal  engineers,  there  being  no  ensigns,  the 
subaltern  officers  were  formerly  distinguished  as  first  and  second 
lieutenants,  but  are  now  all  styled  lieutenant,  the  juniors  having  the 
pay  of  second  lieutenant.  The  rank  of  second  lieutenant  is  still  con- 
tinued in  the  royal  marines.  But  in  fusileer  regiments  which  formerly 
had  this  rank,  it  has  been  changed  to  that  of  ensign.  , 

In  Ward's '  Animadversions  of  War '  (1639),  it  is  said, "  A  lieutenant 
is  an  officer  of  high  credit  and  reputation,  and  he  ought  in  all  respects 
to  bee  well  indoctrinated  and  qualified  in  the  arts  military,  and  not 
inferior  in  knowledge  to  any  officer  of  higher  authority ;  for  an  \m- 
skilful  captains  may  better  demeane  himselfe  with  an  experienced 
lieutenant  than  an  unskilful  lieutenant  can  fadge  with  a  skilful 
captaine." 

A  lieutenant  in  the  royal  navy  takes  rank  as  a  captain  in  the  army, 
and  the  number  appointed  to  ships  of  war  varies  with  the  rate  of  the 
ship.  A  ship  of  the  first  rate  has, eight  lieutenants,  besides  supernu- 
meraries; those  of  the  second,  third,  &c.,  rates,  have  respectively  one  less 
than  the  number  appointed  to  the  preceding  rate ;  so  that  a  sixth-rate 
vessel  has  three:  sloops  and  bomb-vessds  ^ve  only  two.  The 
monthly  pay  of  a  first-lieutenant  of  seven  years'  standing,  in  ships  of 
the  first  three  rates,  and  that  of  lieutenants  commanding  gun-brigs, 
schooners,  and  cutters,  is  lit.  per  day.  The  monthly  pay  of  other 
lieutenants,  for  ships  of  all  rates,  is  10s.  per  day. 

LIEUTENANT-GENERAL.    [General.] 

LIEUTENANT,  LORD  and  DEPUTY.    [Lobd  Lieutenant.1 

LIFE,  MEAN  DURATION  OF.  ThU  is  commonly  called  the 
expeetoHan  of  life,  which,  properly  speaking,  it  is  not.  Of  a  tiiousand 
lives  of  equal  goodness,  any  one  may  expect  to  live  as  long  as  he  has  an 
even  chance  of  living,  that  is,  till  500  are  extinct.  This  period  haa 
been  denominated  ihe  probable  life. 

The  mean  duration  of  life,  or  the  number  of  years  which,  one  person 
with  another,  are  enjoyed  by  individuals  of  a  given  age,  is  found  from 
the  tables  of  mortality,  which  give,  out  of  a  certain  number  bom,  the 
number  who  are  left  at  every  successive  birthday.  If  the  absolute 
average  law  of  human  life  were  given,  and  i£  ^xdx  represented  the 
chance  of  an  individual  aged  n  living  precisely  x  momenta  of  time 

thenj'^xdx,  taken  from  x^O  to  «»  the  longest  possible  term  of 

life,  would  correctly  represent  the  average  duration  of  life  in  persons 
aged  n  years.  The  tables,  however,  are  so  imperfect  that  it  is  not 
worth  while  to  attempt  the  accurate  application  of  tiie  preceding 
formula,  or  to  use  more  than  the  roughest  of  the  processes  which  will 
be  described  in  Quadratures,  Method  or.    The  tbojiretical  imper- 
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iecUoo  of  tbia  process  consists 
the  iadividuals  wlio  dia  in  an 
tluougbaut  tliat  ;au-;  ao  tLat, 
tbeir  yaai  of  death.  The  inenn 
folloiv* :  Let  a  b«  the  number  living 
t  tlio  end  of 


■  being  necasiaiy  to  auppow  ttut 
J  year  die  at  uniforoi  iDtervaJa 
witli  another,  they  enjoy  half  of 
Lion  of  life  ia  then  con«truclad  aa 
at  the  acB  in  quBstioa,  of  whom 
jeari.    Theua-idii 


in  the  fint  year,  enjoying  ainoug  them  l(a~b)  years  of  life,  while  b 
(who  aurv|v«)  enjoy  the  whole  yaar.  Conaequently  ths  a  peraoDi 
enjoy,  ia  the  flrat  year  u£  the  calculation,  6  +  i  (a— i).  or  i  (a  +  6)  yaaf»  [ 
and aimilarly  jC  nuiy  te  proTed  that  tbey  enjoy  i(6  +  <),((B+(J),4o., 
in  the  second,  third,  te.,  years.  If  the«e  be  put  together,  the  roault  U 
i  a  +  i  +  e  1- d .)- ,  Ac,  wblcn,  divided  by  a,  ^vea  for  ttiB  wtmga  qiuntitjr 
of  years  enjojod  by  each  individu»l, 

1  .6  +  c  +  J  +  io.. 


or  the  rule  ii,  add  together  the  numbers  left  at  every  age  sbovo 
^at  given,  divide  by  the  number  alive  at  the  given  age,  and  odd  half 

If  it  be  judged  advisable  to  make  the  preceding  result  a  little  uiore 
maUiematically  correct,  diminieh  the  preceding  result  by  the  12  o-th 
part  of  o— i.    [MoitTAi.iTr,  Law  OF;  De  Moivbb'b  HYPOTHEals.] 

LIFE  A8SUKANC1';,  or  1N8UKANCB.    [Revebsioss.] 

LIFE-BOAT.  A  lifeboat  is  a  boat  oonatruoted  with  great  strength 
to  TesiA  violent  ahocka,  aod  at  the  some  time  possessing  sufBcient 
buoyancy  to  enable  it  to  Soat  though  loaded  with  men  and  tilled  nith 
water.  Such  boats  are  maintained  at  most  of  the  ports  of  this 
kingdom,  always  rrady  to  put  to  eea  when  vessels  are  seen  in  danger  of 
shipwreck,  and  provided  with  means  for  being  conveyed  Ui  the  shore 
and  launched  aa  rapidly  as  passible. 

As  early  as  the  year  1765,  a  patent  was  granted  to  Mr.  Lukin  for  a 
life-boat  with  projecting  gunwales  and  hoUuw  cases  or  double  sides 
under  them,  as  well  as  air-tight  lockers  or  enclosures  under  the 
tbwarle  :  these  contrivances  increased  the  buoyancy  of  the  boat,  and 
the  air-tlgbt  coses  under  the  giinHolee,  by  their  weight  when  raised 
above  the  surface  of  the  sea,  and  their  resistjmce  when  dapre«ed 
beneath,  greatly  prevented  rolling.  Mr.  Lukin's  boat  was  strong  Hid 
buoyant,  but  it  was  liable  to  be  dwsbled  by  having  tlie  sidea  Htaved  in. 
A  better  was  Mr,  Greachead's,  invented  in  1789.  Tbia  boat  had  five 
thwarta,  or  ecata  for  rowers,  doubled- banked,  to  be  numned  wit^  ten 
oars.  It  was  cased  and  lined  with  cork,  which  gave  it  aucb  buoyancy 
that  it  would  float  and  be  serviceable  though  bo  damaged  by  hard 
knocks  as  to  be  almost  in  pieces ;  and  this  is  an  accident  which  the 
BottnesB  and  elasticity  of  the  cork  ia  well  oalcuhitcd  to  prevent  Great- 
head's  boat,  by  the  year  IBOt,  when  the  Suciety  of  Arts  voted  the 
inventor  their  gold  medal  and  CO  guineas,  hod  saved  nearly  300  lives 

Fig.  1.— Shter  Flu. 


from  vessels  wreokad  near  the  mouth  of  the  TynMiioutli  bsvao.  In  the 

year  1807  Mr,  Wilson  produced  a  life-boat,  for  which  he  received  the 
gold  medal  of  the  Society  of  Arts,  althoui^  iq  fiMt  its  principle  did 
uot  differ  much  from  that  at  Lukio's. 

During  the  nest  forty  years,  numerous  other  life-boats  were  intro- 
duced or  propijeed  for  introduotjon  ;  but  sU  of  them  wars  wanting  in 
some  or  utber  of  tbe  requisite  qualitiss.  In  ISGO  ttu  Duke  of  Kor- 
thumberlaod,  as  a  means  of  lessoning  ths  terrible  loss  by  shipwraik  on 
the  eastern  coast,  offered  a  pri»  for  the  best  model  of  •  lUe-fxwt.^  Ho 
fewer  than  £80  plans  and  ntodsls  were  sent  in,  which  ware  aU  patiently 
exuniaed  by  a  oonunitt«e  appointed  by  bis  Oraee  for  tW  purpose. 
About  fiO  of  the  models  were  afterwards  sent  to  ths  Orskt  GUlibition 
in  18S1.  Tbe  examiners  drew  up  a  list  of  ijl  the  good  qualities  of  » 
life-bost,  and  ootsd  down  the  rank  of  eanh  of  the  2S0  plans  in  reference 
to  each  qu^ty;  and  lion  a  summuT  of  these  partial  results,  g»«e  an 
aggregate  result  tor  eaeb  boM,  which  determined  the  amount  of  its 
claim  to  the  place  of  honour.  Tested  in  this  way,  the  price  was 
awarded  1a  Mr.  Beeobing,  of  Yarmouth,  as  ths  oonitrucU»  of  the  life- 
boat wbich  combined  the  largest  number  of  good  qualities.  It  offonla 
a  ourious  comment  on  this  mode  of  arriving  at  a  judgment  by  priEea 
and  coiqpstitive  euminationa,  that  the  examinera  did  not  really  adopt 
any  one  of  the  380  plans,  although  the  prize  was  awarded  to  Mr, 
Beeohing.  Mr.  Peaks,  the  mastw  ^pwrigbt  at  Poitemouthj  who  was 
one  of  ^e  committee,  designed  »  boat  which  oamprised  many  of  the 
features  of  the  competitive  boats,  snd  added  others  euggested  by  his 
eiperiuioe ;  and  this  boat,  gmdu^y  improved  in  later  ye-irs,  is  tbe  one 
which  now  conatituteo  the  reeogniaed  English  model ;  it  is  adopted,  to 
the  exclusion  of  all  othsrs,  by  that  highly  useful  body,  the  "Ufe-Boat 
Institution  ; "  many  boats  on  the  sune  oonslmotion  have  been  sent  to 
Itusiiia,  rrusais,  Spain,  Portugal,  wd  the  colonies. 

We  copy  from  the  '  Companion  to  tho  British  Almanac,'  for  18B0,  a 
brief  desciiption  of  Peake's  lifeboat  in  the  latest  stage  of  its  develop- 
ment. Tbe  boata  are  of  two  sisas.  One  is  about  32  feet  long,  S  faet 
wide,  i  feet  deep,  weighs  4Q  cwt.,  costs  1G6^,  and  is  worked  by  lOoais; 
Uio  other  is  about  28  feet  long,  7  feet  wide,  3  feet  deep,  weighs  26  owt., 
costs  Viet,,  snd  is  worked  by  6  oan.  Although  there  ie  only  one  rudder, 
the  boat  is  nearly  alike  st  both  ends;  air-cases  and  chambers  are  pro- 
vided in  vanous  ports  of  the  interior ;  while  ingenious  arrangemsnta 
are  made  for  getting  rid  of  any  water  which  may  have  entered  tlie 
boat.  It  is  generally  allowed  that  the  boat  possesses  in  a  high  dagrae 
these  eight  qualities-  -grtat  lateral  stability;  speed  against  s  heavy 
saaj  facility  for  Uunching I  esse  in  taking Uie  shore i  immediate  self- 
diaaharge  of  any  water  entering  it;  facility  of  self -righting  if  upset; 
grcst  strength  of  construction ;  and  st«wage-room  for  ■  number  of 
psBSengers.  Some  features  of  the  constniotion  may  be  understood 
from  tie  atmsiad  cuts.  Iq  fin.  1,  reproseiiting  b  vertical  longitudinal 
seotioB  of  Ui«  boat,  dq  V9  the  end  air-Qosaii  1,  g,  3, 4, 6,  are  tratu- 
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nrse  dlrlidons;  the  dotted  lines  show  the  position  and  dimensions  of 
the  air-chambers  wtthin-board,  ood  the  tubes  through  which  any 
shipped  ivater  is  got  rid  of.  In  Jk;.  2,  representing  a  deck-plan  of  the 
boat.  A  i>,  are  the  deck  ;  B  d,  the  relieving  tubes  (0  iuchea  in  diameter) ; 
0  c.  the  side  air-casea ;  D  n,  the  end  air-chambers.  In  jFj.  3,  which  is 
&  midship  transverse  section,  a  a,  are  sections  of  the  aide  air-cases; 
JB,  the  relieving  tubes,  bored  through  solid  massive  chocks  of  wood; 
OC,  afe  spiioea  beneath  the  deck,  filled  near  the  midshi])  portion  «ith 
solid  ehoch*  of  light  wood ;  while  D  is  a  station  of  a  small  channel, 
having  a  pump  in  it,  hy  which  any  icakage-waUir  can  bo  pumped  out 
by  one  of  the  crew  whilst  aflciat.  lu  /j/  i,  the  oitericr  form  of 
tmnsvprsf  sectiona,  ,-it  different  distancca  from  st*m  to  stern,  is  diown. 
The  mode  of  managing  these  boats  will  be  b^st  de^ribed  in  connec- 
tion with  the  National  Life  Boat  AssociiiUun— originally  caUed,  when 


established  in  \S2i,  the  Bc^  National  InatitulJon  (or  tlie  PreeeTra- 
tio<i  of  Life  from  Shipnre^.  The  objects  sgught  to  be  attained  bj 
this  body  were— to  grant  funds  for  making  life-boats,  boat-houias,  and 
life-buoys;  to  assiat  in  training  boatmen  and  coast-guardsmen  to  «d 
ehipe  in  distruSB ;  to  interohange  the  fullest  information,  with  oorponto 
bodies  and  local  committees,  conceiving  life-saving  appliances  1  and  to 
reward  by  money,  medals,  and  votes  of  thanks, those  who  might  render 
aid  to  ships  in  distress,  or  to  persons  escapit^  froni  such  ships. 
IJuring  a  coiuee  of  31  years,  from  1824  to  IBSl  inolu«vs,  this  useful 
society  was  iuatnunental  in  saving  the  lives  of  B322  parson*  from  ehip- 
wieck— not  that  the  work  was  «U  done  by  this  Institutbn ;  but  that 
it  took  its  share  in  a  series  of  well-pknnad  eSbrta  having  this  m  tlie 
result.  In  1854  came  into  operation  an  AotTslstliig  to  moxbant  ship* 
and  merchant  seamen  (I7  Jk  IS  Viet,  gap,  104 ;  "An  Act  toamandand 
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coosoUdite  the  Acta  relating  to  Mercbant  Shipping'^;  hj  wbicli  tba 
BupervmnQ  and  control  of  bucU  ships  vt»  Testea  in  the  Board  o[ 
Trade.  Ila  proviaiona,  among  other  important  mattatB,  related  to  life- 
boats. AiiotheTbraieToIeilt»adetj,th8  "Shipwrecked Fiihermen'i  and 
tUrinais'  Rojal  BeneToleot 'Society  "  tntDBEerred  wtmB  life-bosta,  eight 
boat-hoiusB,  ftnd  flve  Ufe-bnt  sarriagei,  to  the  Life-Boat  Inatitutiou ; 
the  two  aoinetiea  took  up  more  clearly  defined  lines  of  action  tbaji 
before ;  and  both  fjava  up  certain  objects  which  the  new  Act  enabled 
the  Board  of  Tnde  to  atkun  more  e&bctuallj.  Since  that  jear,  tha 
Life-Boat  InjrtitiitiDn  baa  greatly  ezteaded  the  aerisa  of  hfe-boat  Btationa. 
In  NoTember,  ]S[>0,  tbere  were  88  life'boats  belon|ing  (o  the  Insti- 
tution, besides  about  70  othera  belonging  to  varioua  hsj-buur  oom- 
miaaioneiB,  dock  tnuteea,  Trinitj  boUBes,  ballast  boarda,  Gabaries' 
gommiBaianeis,  local  oomniitteM^  uid  aaaociated  boatmoi.  The  Jbsti- 
tution  fumiBbea  ever;  poavble  aid  to  tha  orewa  of  tlie  life-boats,  to 
whomsoeTer  belonging.  In  each  au«  theis  ia  a  boat-houte  in  which  to 
ihslMr  tjie  boat  from  the  weather ;  and  in  man;  instances  a  oaniage 
en  which  to  launch  iC  The  crews  are  resolute  and  steady  men,  kept 
to  their  work  bf  a  well-nonaiderBd  Mrangemeat  between  theia  and  t£e 
Inatitutiun. 

A  useful  httle  manual  has  been  published  by  the  loatitutioa; 
giving  instructions  haw  to  manage  the  life-boats.  This  manual  has 
recently  been  translated  into  French  by  Admiral  Paris,  for  the  use  cf 
French  boatmen. 

AlthougbappUcable'to  ordinary  atnps' boats  rather  than  to  life-boats, 
we  may  brirfy  apeak  of  the  apparatus  for  quickly  lowering  boats. 
Many  Ures  bays  been  lost  through  the  imperfect  way  in  which  boats 
are  hung  from  the  dsTiti  over  the  ship's  sides ;  insomuoh  thst  during 
wreck  or  burning,  either  the  boat  oocupies  too  long  a  time  in  being 
liberated,  or  it  is  capaiaed  during  iU  descent.  Hr.  Iacoh,  Hr. 
Bertfaon,  and  many  othor  inventors,  hare  turned  their  attention  in  this 
. direction,  with  a  view  to  devise  a  remedy.  Captain  Kynaston'a 
ditaigaging  kooia  are  oonneoted  with  a  somewhat  intricate  but  retj 
ingenious  apparatus  by  which  boata  can  be  lowered  quickly  and  uifely, 
by  perwMis  in  the  ahip  (not  in  the  boat).  Mesars.  Wood  and  Hogen' 
apjsratus  mora  recently  introduced,  ia  in  a  aimilar  way  worked  by 
the  eeamen  on  shipboard.  But  the  most  original  and  effective  appa- 
ratus is  tJiat  invented  by  Mr.  Clifford,  in  which  the  boat  is  lowered  by 
one  peraon  taltd  in  the  boat  itttif,  ereo  although  there  be  the  weight 
of  a  doHD  other  persons  in  the  boat.  There  are  ropes,  blocks,  pulleys, 
Tollen,  .hooka,  and  other  apparatus  so  cleverly  arranged,  that  the 
manager  of  the  boat  can  Srat  lower  it  to  the  water's  level,  and  then 
disengage  it  altogether  from  the  ship. 

Brides  life-boatB  constructed  for  the  «apeci«l  pnrpcM,  then  have 
been  several  inventions  for  converting  ordmaij  ships'  boats  into  life- 
boata  upon  a  sudden  emergency,  which  may  be  applied  by  the  crew  of 
a  ahip  in  distress.  The  Rev.  Mr.  Bremmer  proposed  that  empty  oasks 
should  be  strongly  fixed  in  shipe'  boabi  upon  a  plan  described  by  hini, 
which  on  trial  was  found  to  answer  perfectly.  The  ailver  medal  of  the 
Society  of  Arts  was  voted  to  Mr.  Bray  for  an  inventioa  by  which  aii^ 
tight  boxes  should  be  Bied  under  the  thwarts  of  ahipif  boats  to  render 
them  buoyant ;  but  these  oould  not  be  ^^Ued  tortmnpomwoiidy,  like 
tome  of  Mr.  Bremmer'a  plans. 

LIFE-BUOY.  Any  thing  being  lighter  than  water,  used  aa  a 
means  of  peFSonal  safety  on  account  of  its  buoyancy,  may  be  considered 
a  life-buoy,  A  variety  of  substances  have  been  tried  in  various  com- 
binations for  the  purpose  of  aaaiating  to  save  life,  but  seamen  differ  as 
to  tha  qoaifioations  or  advantages  posaeseed  by  certain  forma  of  life- 
buoy. Many  ingenioua  contrivances  have  been  invented  and  attached 
to  Uie  taffirail  of  a  ship,  from  which,  in  case  of  sudden  accident,  such 
aa  the  falling  of  a  man  overboard,  a  buoyant  aubstaoce  oould  be 
inataatly  detiiahed  for  the  relief  of  the  unfortunate  psTsou.  Some  of 
these  bave  even  the  means  of  igniting  a  blue  light  for  the  guidance  of 
the  man  ia  the  water,  by  the  mere  aot  ol  letting  go,  The  life-buoys 
referred  to  are  generally  formed  of  two  small  <aeks  connected  by  a 
strong  beam,  having  a  vertical  staff  thereto  attaehed,  Occaaiuna  have 
happened  In  which  a  miserable  man  has  been  supposed  to  have  reoobed 
the  buoy  which  bad  been  cost  adrift  for  his  aafe^,  but  which  a  heavy 
gale  or  dark  night  had  deprived  the  crew  of  ail  poasiUe  means  of 
recovering.  It  is,  however,  a  point  of  cooscience  among  seamen,  never 
to  leave  a  buoy  adrift  on  the  ooean  it  recoverable,  for  fear  of  abandoning 
the  untortuDsita  occupant  to  the  wont  of  all  deatha,  namely  that  at 


Many  kinds  of  life-buoys  have  been  made  of  India-rubber,  and 
adapted  for  ready  inflation  by  the  wearer  within  the  period  of  a  few 
seconds.  One  sort  is  in  the  form  oE  a  waistcoat.  But  the  buoy  which 
seems  to  have  most  eucceaafuUy  woo  its  way  among  seamen  of  late 
years  ia  that  represented  in  the  annexed  eut. 

It  ia  composed  of  slices  of  cork,  ao  nioely  arranged  aa  to  form  a 
buoyant  sons  of  about  S3  inches  eiteeme  diameter,  and  6  inohes  in 
width,  with  a  Ihickneas  of  about  i  luohee,  and  containing  about 
IS  pounds  o(  cork,  compactly  oovered  with  painted  canvas  and 
funuahed  with  looped  life-lines,  aa  in  the  drawing. 

Taking  the  cubio  oontants  of  tha  booyaa  '86  of  a  cube  foot,  and  sea- 
water  at  61  pounds  the  cubio  foot,  while  the  eork  m  the  buoy  would 
weigh  13  poundB,and  thus  Iwijigat  least  10  pounds  as  extra  buoyancy, 
una  of  these  life-buoys  would  support  about  six  ordinary  human  beings, 
A  man  of  10  Gtmt,  in  aea-ivater  ia  commonly  reckoned  to  weigh 


of  olothes,  &c.,  say,  altogether,  to  the  amount  of  10  pounda  each  man, 
this  buoy  would  support  four  men  witii  certainty. 

It  is  greatly  to  bedeeired  that  human  life^oa^  should  be  better  pro- 
teatcd  by  the  means  of  safety  in  case  of  aocident  afloat.  The  prejudice 
■gainst  life-buoys  is  greatly  diminishing  in  the  merchant  service ;  and 
tbe  eitraordinary  exertions  made  by  the  National  Life-boat  Institution, 
and  tbe  budcbbs  of  their  precautionary  mnsurea  in  providing  for  those 
in  their  employ  upon  the  coast,  has  tended  to  show  that  it  ia  no  im- 
the  courage  of  a  brave  man  that  he  seeks  t 


is  life. 


)  protect 


LIFTING,  on  Eaater  Monday  and  Tuesday.  A  custom  which  for- 
merly prevailed  among  all  ranks  throughout  the  kingdom,  and  may  be 
yet  '^partially  practised  in  some  of  our  distant  counties.  In  Pennant's 
time  it  was  not  uncommon  in  North  Wales  Strange  aa  it  may  seem, 
thia  custom  is  intended  to  represent,  or  rather  to  commemorate,  our 
Saviour's  resurrection.  Tbe  lifting  of  King  Edward  I,  in  bis  bed,  on 
the  momuig  of  Easter  Sunday,  by  a  party  of  the  ladies  of  the  bed- 
chamber and  maids  of  hotiour,  together  with  the  fee  paid  to  them  upon 
the  oooKslon,  ooouis  upon  the  aooompts  of  the  oomptroller  of  llie 
household  of  the  eighteenth  year  of  tiiat  king,  pressrvad  in  a  record 
in  the  Tower  of  London,  oommuntortad  by  Elamuel  Lyaons  to  the 
Society  of  Antiquaries,  in  180B. 

LIOAN,    [pLOTsaH.] 

LIOATUB£,  In  modam  moaie,  a  binding.  Indicated  bv  a  cnrred 

line, ~ .     If  two  notes  on  the  same  degree  ore  thus  joined, 

only  the  first  ia  to  be  struck,  but  the  second  ia  to  oodtinue  ita  full 


In  music  in  the  old  ahsraoter.  that  is  to  say  conoisting  of  longa  and 
breves,  the  notes  in  Ugalara  were  joined,  that  is,  were  written  or 

printed  side  by  aide.    £r.  .- 


And  sometimea  the  two  charaoten 


But  the  ancient  ligati 


ohsolete,  Btid  any  further 


LIQHT.    The  bws  whic^  govern  the  phenomena  ot  li^t,  when 

Sropagatcd  through  a  vacuum  or  a  uniform  undTstalliaed  medium, 
mn,  with  the  exception  ot  the  laws  of  reflection,  the  only  branch  of 
optics  with  whioh  the  anoients  had  a  scientific  aoqusiutsace.  The 
discovery  of  single  and  double  retraction,  ot  chromatic  dispersion, 
polarisation,  and  of  mutual  interference  as  exhibited  in  the  various 
eiperiments  of  difirsctiua,  have  fonned  both  to  the  practical  and 
scientific  men  of  modem  times  the  sources  of  exploration  in  the 
grandest  phenomena  of  the  physical  world,  aa  well  aa  in  tboae  which 
belong  to  the  most  deUcote  aaals. 

The  first  branch  of  this  subjeot  has  been  called  photometry,  and  ia 
confined  to  light  emanating  from  whatever  sources,  but  unmodified  in 
ita  progress  through  s^arae  by  any  external  infldences,  though  atrictly 
speaking  photometry  relates  to  tbe  comparison,  as  to  intensity,  of  two 
streams  of  light  under  all  circumstoncea.     [Photometbb.] 

In  our  oofpiisance  of  the  form  of  objeola  by  the  selise  of  feeling,  the 
band  or  otiier  part  of  the  body  is  brought  into  contact  with  the  objeet 
of  our  pn«ption,  and  by  some  ancient  philnsophers  it  wsa  suppuwd 
that  in  like  manner  raya  of  »i(/kt  were  emitttd  from  tha  eye  in  stiught 
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lines,  and  by  their  impulse  on  distant  bodies  caused  our  perception  of 
their  form  and  colour.  But  on  examining  the  structure  of  the  eye 
[£y£]  we  find  that  to  whatever  luminous  object  we  direct  the  optic 
axis,  on  image  of  the  object  is  depicted  on  the  retina  in  connection 
with  a  system  of  nerves,  in  the  same  manner  that  similar  pictures  are 
formed  by  mechanical  contrivances,  such  as  lenses  upon  screens,  &c. ; 
hence  it  is  obvious  that  vision  is  caused  by  light  proceeding  from  the 
observed  object.  Now  since  bodies  are  perceptible  in  all  positions^  it 
follows  that  light  emanates  from  luminous  bodies  in  all  directions ; 
and  as  to  opaque  bodies,  the  light  which  &lls  on  the  irregularities  of 
their  surfaces  is  in  a  great  measure  afterwards  scattered  in  all  directions, 
by  which  they  become  visible  to  any  number  of  observers. 

Suppose  that  a  luminous  point  is  enveloped  by  a  spherical  surface  of 
a  certain  radius,  but  having  that  point  placed  at  its  centre,  the  sur&ce 
will  be  obviously  illuminated  all  over  uniformly  with  a  brightness  or 
intensity  depending  on  the  msgnitude  of  the  radius.  We  can  ascertain 
the  connection  between  this  brightness  and  the  radius,  by  supposing 
the  light  from  the  same  source  diffused  over  another  and  concentric 
spherical  sur&ce  of  a  greater  or  less  radius ;  it  will  evidently  be  more 
or  less  intensely  difPuised  in  the  exaot  proportion  in  whicn  the  one 
surface  is  less  or  greater  than  the  other.  Now  spherical  surfaces  are 
proportional  to  the  squares  of  the  radii,  therefore  the  intensity  of  light 
proceeding  in  vacuo  from  any  luminous  origin  must  be  in  the  inverse 
proportion  of  the  square  of  Uie  distance  from  that  poiut.  We  have 
employed  the  term  proceeding  as  applicable  to  light,  because  that  by 
two  independent  astronomical  phenomena,  namely,  the  aberration  of 
light,  and  by  the  retardation  of  the  eclipses  of  Jupiter's  satellites,  we 
are  alike  taught  that  light,  whether  of  the  stm,  planets,  satellites,  or 
fixed  stars,  is  not  propagated  instantaneously  throughout  space,  but 
travels  with  a  velocity  in  round  numbers  of  192,000  miles  per  second. 
Within  the  last  few  years  M.  Fiseau  has  succeeded,  by  a  most  ingenious 
contrivance,  not  only  in  rendering  sensible  the  time  which  light  takes 
to  travel  the  distance  of  a  few  miles,  but  even  in  measuring  its  velocity 
by  direct  experiment.    ('  Comptes  Rendus,'  torn.  29,  p.  90.) 

A  ray  of  light  has  its  origin  at  a  luminous  point,  whence  it  diverges 
in  an  infinitely  small  solid  or  conoidal  angle,  and  is  the  geometrical 
element  of  the  total  spherical  emanation  of  that  point.  These  rays 
proceed  in  straight  lines  in  vacuo  or  a  uniform  medium,  for  no  opaque 
body  can  screen  the  luminous  point  from  view,  except  when  placed  in 
the  straight  line  joining  the  eye  of  the  obeerver  with  the  origin  of  the 
li^t,  or,  which  is  the  same,  we  cannot  see  through  bent  tubes ;  but 
the  modifications  suffered  by  light  at  the  surfaces  of  bodies,  and  in  the 
interior  o£  media,  cause  generally  a  deflection,  sometimes  sudden,  at 
others  gradual,  in  the  direction  of  the  ray. 

If  the  intensity  of  light  emanating  from  a  luminous  point,  that  is, 
the  illumination  of  a  unit  of  spherical  surface  having  a  unit  radius,  be 
represented  by  «,  and  a  small  plane,  of  which  the  area  is  a,  be  exposed 
{b  the  same  light  at  a  distance  r  from  the  origin,  and  situated  perpen- 
dicular to  the  luminous  ray,  the  quantity  of  light  which  it  receives  will 

be  represented  by  -_  ;  but  if  the  plane,  instead  of  being  perpendicular, 

be  inclined  to  the  direction  of  the  ray  at  an  angle  a,  the  total  illumi- 
nation of  the  plane  will  then  only  be^sinoyforasinais  the  area  of 

the  plane  projected  in  a  direction  perpendicular  to  the  ray,  and  this 
projection  at  the  same  distance  would  evidently  receive  the  whole  of 
the  light  which  fell  on  the  inclined  plane :  we  shall  give  a  few  examples 
of  these  formxile. 


Suppose  that  a,  a'  represent  two  lights  of  the  respective  intensities 
/ .  i',  and  that  p  b,  p  b'  are  planes  which  bisect  the  angles  a  r  a',  c  p  a', 
re.-=pectivcly ;  the  angle  b  P  b'  is  obviously  then  a  right  angle,  and  the 
plane  pb  as  well  as  p  b'  will  be  equally  illuminated  at  the  point  p  by 


the  two  %hts,  provided  -^  =~^ — ,  that  is,  provided  —  be  the  con- 

A  p*    a'p  •  A> 


stant    (-5-)^;  tlim  by  EucUd,  book  vi,  i?  is  equal  to  the 


same  con* 


ab' 


stant,  by  which  the  point  b  may  be  found,  and  >—    being  still  the 

A  B 

same,  b'  is  similarly  known ;  hence  if  on  B  B'  as  diameter  a  circle  be 
describe^l,  each  point,  such  as  p,  will  have  the  property  that  planes 
directed  through  it  to  either  extremity  of  the  diameter  will  be  equally 
illuminated  by  the  two  lights ;  but  tbie  diffierent  portions  of  the  curve 
itaeii  do  not  possess  this  property,  whidi  may  be  too  readily  supposed 
from  the  inaoconte  statement  of  this  question  in  optical  treatises. 

Let  it  now  be  proposed  to  find  the  nature  of  a  carve,  every  element 
of  which  shall  receive  equal  illuminations  from  two  given  U^ts.  Let 
r^  1^  be  the  ndii  vectorea  to  any  point  dzawn  from  the  two  poles  or 


lights,  and  0,  6*  the  angles  which  r,  r'  make  with  the  axis  or  line  joining 
the  lights  internally ;  then  i  representing  an  arc  of  the  curve,  the  sines 
of  the  angles  at  wnich  r,  r'  are  inclined  to  an  element  of  the  cun'e 


are  r 


de 


d$ 
condition 


and— r'  — ;  and  representing  the  intensities  as  before,  the 

d  s 


t' 


r^   '    da 


of  equal  illumination   gives  the 
whence  — =  — -i-  .  —  =  — -^ 


equation  --j  . 


rdS 
dB 


an  0 


.       by  trigonometry. 
dB  %        r  %'       smv 

Integrating  we  find  %  cobB  +  H  cob  tf'soonst  which  (together  with  the 

common  trigonometrical  equations)  gives  the  polar  equation  of  the 

curve  sought.    We  should  obtain  a  negative  sign,  instead  of  a  positive, 

if  we  supposed  the  curve  equally  illuminated  on  opposite  sides. 

Having  now  considered  the  laws  of  the  emanation  of  light  from 

points,  we  are  nei^t  to  consider  its  emanation  from  luminous  surfaces, 

particularly  when  the  direction  of  the  light  is  oblique  to  that  of  the 

surface.    To  this  end  suppose  ab,  bo  to  be  two  planes  of  equal 

luminosity  relative  to  a  unit  of  either,  and  regarding  only  that  portion 

of  the  light  which  emanates  in  the  directions  a  d,  b  d,  c  d,  perpendicular 


.,-D 


C_^ 


D 
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to  A  B  produce  a  B  to  meet  c  D  in  the  point  a,  and  suppose  the  extent 
of  B  o  to  be  taken  such  that  Ba=B  a,  then  b  o  will  seem  to  the  eye 
(receiving  the  rays  in  the  directions  a  d,  b  d,  c  d)  to  be  of  the  same 
extent  as  its  projection  B  a,  or  as  that  of  b  a  ;  but  as  its  luminous 
surfooe  is  greater,  it  would  appear  brighter  than  ba  in  the  ratio  of. 
B  c  to  B  A  or  B  a,  if  the  intensity  of  the  oblique  emanation  from  c  b 
were  equal  to  that  of  the  direct  emanation  from  ba.  Now  we  know 
by  experience  that  it  has  only  the  same  brightness  as  its  projection, 
for  if  we  take  a  bar  of  heated  iron  into  a  dark  room,  it  appears  nu 
brighter  when  viewed  obliquely  than  direct,  the  only  obsezvable  dif- 
ference being  in  apparent  size,  which  is  that  of  the  projection  of  the 
bar  on  the  line  of  vision :  hence  it  follows  that  the  emanation  from,  a 
unit  of  the  oblique  surface  is  less  than  that  of  the  direct,  in  the  ratio 
of  B  a  to  B  c,  or,  which  is  the  same,  as  the  sine  of  the  angle  of  emaua- 
tion  B  c  D  is  to  unity.  After  emanation  it  follows  the  same  law  as 
direct  light,  of  diminishing  in  intensity  inversely  as  the  square  of  the 
distance.  This  law  has  been  the  subject  of  much  contention,  but  we 
may  remai^  that  something  similar  occurs  in  the  action  of  electro- 
dynamic  currents,  which,  though  they  follow  the  law  of  the  inverse 
square  at  different  distances  in  a  given  direction,  yet  in  different 
directions  the  intensity  varies  in  a  trigonometrical  function  of  the 
directions  of  the  currents  acting  and  acted  upon,  and  the  line  of 
junction.  The  law  above  mentioned  we  should  not  be  warranted  in 
applying  to  luminous  gases,  as,  for  instance,  the  flame  of  a  candle, 
since  the  light  of  the  different  parts  freely  then  permeates  the 


Let  ABC  represent  a  small  luminous  plane,  situated  obliquely  with 

respect  to  a  point  p  and  a  b'  <f,  its  projection  taken  perpendicular  to 

PA,  and  finally  a  6(r,  a  similar  plane  to  the  latter  taken  at  a  distance 

p  a= unity,  the  quantity  of  lii^t  emitted  by  a  b  c  to  the  point  p  is  the 

same  as  if  it  proceeded  from  ab'(/,  and  is  therefore  represented  by 

.  AreaAB'c'     .  Areaa6r     .     .        /    i  \      t  .    ., 

t.    ; =  t, =1.    Area  {aocu  where  %  represents  the 

PA-  Pa" 

intensity  of  the  given  luminous  plane ;  hence  if  we  have  any  luminous 

surfiice,  we  may,  by  dividing  it  into  very  small  elements,  transfer  each 

element  to  another  situated  at  a  unit  of  distance  from  the  illuminated 

point;  in  other  words,  wc  may  substitute  for  this  surface  that  portion 

of  a  spherical  surface  with  radius  unity  which  would  be  cut  out  by  a 

conical  sur&ce  having  p  for  vertex  and  exactly  enveloping  the  luminous 

surface.    The  calculation  of  the  iUiunination  of  any  sm^  plane  by  a 

luminous  surface  of  any  figure  is  thus  reduced  to  that  arising  from  a 

portion  of  a  spherical  surface  having  that  plane  placed  at  its  centre. 

Example.  A  distant  luminous  sphere  subtends  a  given  angle  2  «  at 
the  eye  of  an  observer :  to  find  its  total  illuminatian  of  a  small  plane 
area  a  placed  at  the  qre  and  inclined  at  a  given  angle  /)  to  the  right 
line  joining  the  eye  and  the  centre  of  the  luminous  sphere. 

Let  B  p  B  represent  the  small  plane ;  with  centre  P  and  radios  unity 
describe  a  cireular  arc  c  a  c,  of  which  the  measure  is  2  a,  and  which  by 
rotating  round  its  axis  p  a  generates  a  spherical  surface  of  equal  illu- 
iiiinating  power  with  the  given  sphere.     Let  the  ang^e  B  p  a=/!L 

Take  a  radios  P  q  fanning  an  aogie  A  pq=  9,  and  which,  by  revolving 
round p  A,  traces  the  circle  D Q D.  The  |^ne  B  pb  is  taken  perpendi- 
cular to  the  plane  of  the  diagram.    Let «  be  the  inoUnatioa  ol  p  q  to 


^^s^sm^^^n/m^ 
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the  given  plane.    The  spherical  element  at  Q  id  Bin  0.  8  tf  8^,  where  ^ 
is  the  inclination  of  Uie  plane  ^  P  Q  to  that  of  the  diagram,  and  its 


lluminating  power  is  therefore  tain  coon  9,  808^,  therefore  the  total 
illumination  is  expressed  by  i^JJ^  sin  w  sin  9,  the  limits  of  ^  being  0 

and  2  v  (where  ir  is  the  semicircumference  to  a  unit  radius),  and  of  9 
being  0  and  a.   When  the  intensity  is  uniformi  we  get  the  illumination 

1= A  ifJmsL  o»  sin  0.    Draw  r  s  perpendicular  to  the  plane  B  B ;  then 

9^ 

in  the  spherical  triangle  Q a s  we  have  Q a* 9,  L  qa£=£^,  aXs=  ~_^ 

and  Qie=  J— « ;  hence  by  trigonometry 

sin  o»  =  sin  /9  cos  9  +  cos  /3  sin  6  cos  ^* 
Hence  y  sin  w  sin  0=  2«-  sin  jS  sin  9  cos  9 and  now  inte- 

grating  relative  to  9,  we  have  i= At.  ir  sin  iS  sin'  a,  as  the  illumination 

required.    In  this  investigation  the  whole  of  the  light  is  supposed  to 

fall  on  the  same  side  of  the  plane. 

If  a  small  hole  be  formed  in  the  window-shutters  of  a  darkened 

chamber,  the  rays  of  light  passing  from  opposite  parts  of  any  luminous 

object  outside  cross  eush  other  in  entering  the  orifice,  since  they 

necessarily  proceed  in    straight  lines,  and  therefore  form  on    the 

opposite  wall  of  the  chamber  a  perfectly  inverted  image  of  the  external 

object,  and  if  the  latter  be  in  motion,  the  image  will  also  move  in  tho 

contrary  direction.    If  m  be  the  magnitude  of  the  object,  and  x  its 

distance  from  the  hole,  and  a  the  width  of  the  chamber,  then  the  light 

being  supposed  to  enter  directly,  the  magnitude  of  the  image,  by  the 

a* 
known  laws  of  similar  figures,  will  be  m .  ^    But  the  total  quantity 

of  light  which  enters  the  hole  (supposed  to  be  of  given  size)  from  the 

object  varies  as  -^,  that  is,  as  the  magnitude  of  the  image,  a  being 

supposed  constant,  and  therefore  the  brightness  of  the  image  is  con- 
stant for  iJl  distances  of  the  object.  The  eye  is  such  a  chamber,  and 
therefore  a  Itmiinous  object  should  appear  of  equal  brightness  at  all 
distances,  but  the  absorption  of  light  by  the  atmosphere  causes  the 
greater  dimness  of  distant  atmospheric  objects. 

If  we  suppose  the  quantity  of  light  absorbed  by  a  transparent 
medium  to  be  a  proportional  part  of  we  incident  light,  then  denoting 
by  i  the  intensity  of  light  which  corresponds  to  a  space  x  traversed  (or 
rather,  to  include  the  case  of  divergence,  the  rtiltio  of  the  intensity  to 
what  it  would  have  been  independenUy  of   absorption),  we  shall 

have  -^  sx  ^h  i,h  being  a  oonstant  dependent  on  the  particular 

nature  of  the  medium,  and  by  integration  we  find  t=i.r'*'  where  I  is 
the  initial  intensity  previously  to  Uie  light  entering  the  medium,  and 
c  the  base  of  Napierian  logarithms;  therefore  the  intensity  will 
«1immi«li  in  a  geometrical  progresaion  for  equal  spaces  successively 
traversed* 

From  these  prindples  we  are  enabled  to  calculate  the  laws  which 
the  direct  rays  of  Ught  obey,  from  their  emanation  to  their  incidence. 
If  the  body  on  which  the  latter  takes  place  be  unpolished  and  opaque, 
a  portion  of  the  light  enters  into  it  for  a  small  depth,  and  is  there 
partially  i^Morbed;  Uie  comj^ementaiy  portion  is  scattered  in  all 
dirc«tiouB ;  the  surface  therefore  becomes  itself,  to  that  extent,  a  source 
of  liffht,  but  the  composition  of  the  differently  coloured  rays  [Disper- 
aioNj  maybe  widely  different  from  that  of  the  incident  light:  for 
instance,  if  the  incident  light  were  an  equal  mixture  of  red  and  blue 
rays,  and  if  the  surface  favoured  the  absorption  of  the  latter  more  than 
of  the  former,  the  scattered  or  complementary  light,  then  containing 
more  of  red  than  blue  rays,  would  proportionally  tinge  with  red  the 
apparent  colour  of  the  surf^.  Solar  hght  is  a  compoimd  of  various 
homogeneous  coloured  rays;  and  by  their  uneqiud  absorption  or 
transmission  bodies  acquire  these  apparent  colours ;  but  the  perception 
of  form  arises  from  the  variations  of  light  and  shade,  and  the  modiilcar 


tions  of  light  on  the  borders,  ridges,  and  angles  of  the  surfaces ;  and 
the  paint.er,  when  he  produces  a  relief  on  a  plane  surface,  imitates 
ilioee  modiucntions  in  the  colours  which  he  applies.  Hence  the 
perception  of  fonn  is  lost  when  this  incident  light  is  excluded,  as  in  a 
heated  rquare  bar  of  iron  in  a  dark  room,  which  when  turned  round 
itd  axis  seems  always  to  be  a  flat  surface,  growing  wide  and  narrow 
alternately  as  its  edges  or  faces  are  turned  to  the  eye ;  and  even  when 
incident  light  is  admitted,  a  greatness  of  distance  from  the  eye  renders 
those  modifications  inappreciable  unless  under  the  most  fiivoumble 
circumstances;  and  thus  the  heavenly  bodies,  instead  of  appearing  as 
round  solids,  are  projected  upon  a  spherical  surface,  having  the  eye 
for  the  centre.  When  the  body  exposed  to  incident  light  has  even  a 
slight  polish,  the  scattered  light  will  then  be  most  copious  in  the 
directions  in  which  the  regular  reieetiont  take  place.  Such  portions  of 
the  surface  as  are  situated,  relatively  to  the  eye,  properly  for  regular 
reflections  of  the  incident  light,  have  therefore  a  much  greater 
apparent  brightness  than  the  parts  adjacent,  and  thus  assist  in  pro- 
ducing the  ideas  of  the  position  and  form  of  the  parts. 

When  the  polish  of  the  sui-face  is  such  that  the  irregularly  scattered 
rays  bear  but  a  small  proportion  to  the  itjgularly  reflected  light,  we 
become  then  principally  sensible  of  the  effects  of  the  latter  in  pro- 
ducing images  of  all  the  bodies  of  which  the  incident  light  is  reflected 
to  the  eye :  we  are  thus  led  to  consider  the  laws  of  regular  reflection. 

Let  AB  represent  a  surface  of  mercuiy  at  rest,  and  therefore  perfectly 
horizontal ;  E  T  the  axis  or  line  of  collunation  of  a  telescope,  by  which 
we  perceive  i  the  image  by  reflection  of  the  star  s,  and  let  the  angle 
A  c«  of  its  apparent  depression  below  the  horizon  be  measured.  Then, 
turning  the  telescope  in  the  vertical  plane  z  C£  until  its  line  of  colli- 
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mation  takes  a  position  T*  s,  in  which  the  star  itself  becomes  visible, 
and  measuring  its  apparent  zenith  distance  t'  B  s'  or  a  c  z,  this  angle  is 
found  invariably  to  be  the  complement  of  the  former  angle  a  cs.  Now, 
z  0  T  being  the  complement  of  a  o  i  or  t  o  b,  it  follows  that  the  angles 
z  C 8,  Z  OT  are  equal. 

This  experiment  demonstrates  that  the  reflected  ray  o  T  is  in  the 
same  plane  z  o  s  as  the  incident  ray  c  b  and  the  normal  o  z,  and  that 
the  angle  formed  by  the  reflected  ray  o  T  and  the  perpendicular  to  the 
surface — that  is,  t  o  z,  or  the  angle  of  refection — ^Is  equal  to  s  o  z,  the 
angle  \qf  incidence.  Such  are  the  laws  which  govern  the  reflection  of 
light. 

Let  us  suppose  that  light  consists  of  a  succession  of  particles  emitted 
from  the  luminous  body  at  intervals  sufficiently  diort  to  produce  vision, 
which  hypothesis  is  generally  known  as  that  of  emimon  ;  then  the  pre- 
ceding law  would  result  from  the  supposition  that  the  luminous  mole- 
cules, on  approaching  and  entering  the  reflecting  medium,  are  subject 
to  forces  proceeding  from  this  medium,  and  of  which  the  resultant  is 
normal  to  the  surface.  For  conceive  the  velocity  of  the  luminous 
particle  as  it  enters  the  medium — or  rather,  as  soon  as  it  comes  within 
the  influence  of  its  forces,  to  be  decomposed  into  one  parallel  and  one 
normal  to  it.  The  force  of  the  medium  can  exercise  no  influence  on 
the  former,  and  it  is  therefore  the  same  at  the  exit  of  the  ray  from  the 
influence  of  the  medium  as  at  its  entrance.  Again,  the  effect  of  the 
normal  force  on  the  square  of  the  normal  velocity  in  a  space  small 
enough  to  consider  the  force  uniform,  is  the  product  of  twice  this 
force  and  the  small  interval  of  space,  and  it  is  therefore  the  same  in 
increasing  this  quantity  for  the  returning  as  in  diminiBhing  it  for  the 
incident  ray ;  and  therefore  the  normal  velocities  of  the  incident  and 
reflected  rays  are  equal,  as  well  as  the  parallel ;  from  whence  it  neces- 
sarily follows  that  the  angles  of  incidence  and  reflection  are  equal  It 
admits  of  easy  geometric  demonstration  that  the  path  of  the  ray 
between  any  fixed  points  in  the  incident  and  reflected  parts  is  a  mini- 
mum (neglecting  the  insensible  curvilinear  part),  in  reference  to  any 
other  supposed  positions  of  these  rays,  when  the  reflecting  surface  is 
plane,  or  any  curved  surface  which  is  tangent  externally  at  the  point  of 
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ineid«nce  to  a  spheroid  having  the  filed  points  for  foci,  and  the  length 
of  the  ray  between  them  as  axis  major;  lor  those  touching  the  spheroid 
internally  it  is  a  maximum. 

If  we  suppose  that  light  is  propagated  by  undulations  in  a  rare 
elastic  medium  from  the  luminous  point  as  an  origin,  the  velocity  of 
the  waves,  after  refiection,  is  the  same  as  before  incidence,  since  the 
medium  18  the  same ;  and  hence,  as  in  sound,  the  angle  ox  reflection 
would  BtiU  be  the  same  as  that  of  Incidence.  [KcRo.]  Thus  both  the 
hypotheses  of  emission  and  of  undulations  satisfactorily  account  for 
this  fundamental  law. 

If  the  reflected  ray  of  light  were  transformed  to  an  incident, 
reciprocally  the  path  of  the  incident  would  become  that  of  the 
reflected.  The  same  is  true  for  any  number  of  reflections  at  difierent 
surfaces. 

The  deviation  of  a  ray  of  light,  after  it  has  undergone  any  alteration 
in  its  course  by  the  action  of  media,  is  the  inclination  of  the  primitive 
and  final  directions  of  the  ray  taken  in  the  sense  in  which  they  are 
moving.  This  deviation  by  one  reflection  on  any  surface  is  the  supple- 
ment of  double  the  angle  of  incidence,  or  is  the  double  of  the  inclination 
of  either  ray  to  the  medium. 

A  plafw.  of  ruction  contains  a  successive  incident  and  reflected  ray, 
ftnd  is  necessarily  perpendicular  to  the  corresponding  reflecting  surface. 

When  there  are  successive  refiections,  the  inclination  of  the  plane  of 
the  first  to  that  of  the  last  reflection  is  the  deviation  in  plane,  the  last 
ray  being  then  in  a  dlfierent  plane  from  the  fii'st,  the  first  kind  of 
deviation,  or  that  of  direction,  is  the  angle  between  the  first  ray  pro- 
duced beyond  the  incident  point  (which  is  the  course  the  ray  would 
have  pursued  if  unreflected),  and  a  parallel  to  the  last  ray  drawn  from 
the  same  incident  i>oint. 

When  light  is  reflected  by  two  parallel  planes  there  will  be  neither 
deviation  in  plane  nor  in  direction ;  more  generally  there  will  be  no 
deviation  in  plane  when  the  first  incident  ray  is  in  a  plane  perpendicular 
to  the  intersection  of  the  two  reflecting  planes. 

In  the  latter  case,  where  both  reflections  take  place  in  the  same 
plane,  let  us  consider  the  amount  of  the  deviation  in  direction. 

Let  ▲  B  0  D  represent  the  course  of  the  ray  reflected  at  B  and  o  by 
the  reflecting  planes  bb,  eo.  Let  Ba  be  the  first  ray  produced,  and 
B  d  the  parallel  to  the  final  ray ;  then  the  angle  a  B  <2  is  the  deviation. 
When  the  other  two  rays  are  at  opposite  sides  oi  the  intermediate  ray 
B  0  {fig.  1),  then  the  deviation  of  c  d  from  a  b  is  the  difference  of  the 


reflecting  surface,  it  will  after  reflectioii  diverge  accurately  from  a  point 
similarly  situated  at  the  opposite  side  of  the  mirror.  Let  s  be  the 
luminous  point,  de  the  mirror,  draw  sa.  perpendicular  to  the  mirror, 


two  deviations  at  B  and  o,  or  twice  the  angle  fl of— twice  the  angle 
c  B  X,  that  is,  2  Z  E,  or  double  the  inclination  of  the  mirrors.  But  when 
▲  B,  0  D,  are  at  the  same  side  of  b  o  {fig,  2),  the  total  deviation  is  the  turn 
of  the  deviations  at  B  and  o,  or  twice  the  angle  E  B  o + ttrice  the  angle 
SOB,  which  is  the  same  as  860°-2/E.  This  is  a  re-entrant  angle 
when  E  is  acute,  and  therefore  we  may  then  substitute  for  it  the  corre- 
sponding natural  angle  2  Z  B.  Hence  the  deviation  is  double  the 
inclination  of  the  mirrors  when  acute,  and  double  its  supplement  when 
obtuse.  This  property  is  turned  to  excellent  use  in  Hadley's  se:ttant. 
In  general,  when  there  are  any  number  of  reflecUotts  in  one  plane,  the 
totdJ  deviation  is  the  sum  of  the  deviations  at  each  reflection,  giving 
negative  signs  to  those  where  the  rays  are  tumed  in  a  contrary  way  to 
the  first  reflection;  this  sum  is  independent  of  the  first  angle  of 
incidence  when  the  number  of  planes  is  even. 

With  the  exception  of  this  case,  the  rav  will  deviate  not  only  in 
direction  but  in  plane.  The  following  results  toay  easily  be  proved  to 
be  true  of  the  course  of  a  ray  reflected  any  number  of  times  at  any 
number  of  mirrors  which  are  parallel  to  the  same  line : — ^The  inclina- 
tion of  the  ray  to  the  above  line  will  be  constant  throughout  its  course, 
and  the  projections  of  the  rays  on  a  plane  perpendicular  to  the  mirrors 
will  obey  the  law  of  reflection  of  rays  coinciding  with  those  projections. 

When  U^t  diverging  frotn  any  luminous  point  falls  on  a  plane 


and  produce  it  until  ac^ab*;  let  bb  be  an  inoident  rayi  join  sB,  and 
produoe  it  to  n,  then  it  is  evident  thatZBBA^  ZfBA=  Zobe.  Now 
BO,  being  in  the  normal  plane  sab,  and  making,  with  the  normal  df,  an 
angle  obf  equal  to  the  angle  bbf  of  incidence,  must  therefore  be  the 
reflected  ray.  The  position  of  a  being  independent  of  that  of  B,  the 
point  of  incidenoe,it  follows  that  every  other  reflected  ray  he  will 
diverge  from  the  same  point.  Thus  the  reflected  light  will  appear  to 
an  eye  c  as  if  proceeding  from  a  point  i  behind  the  mirror  similarly 
situated  with  8. 

,  Hence  if  any  body  PQ  be  placed  before  a  mirror  de,  the  light  which 
emanates  from  p  will  appear  after  reflection  to  proceed  from  the 
similarly  situated  point  p  behind  the  mirror,  and  thus  an  imoffe  pq 
exactly  similar  to  the  body  pq  will  be  seen  by  looking  at  the  mirror; 
the  common  looking-dass  is  a  familiar  example. 

If  we  seek  generaUy  the  nature  of  a  surface  by  which  light  don- 
verging  to  or  diverging  from  one  given  point  may  after  reflection 
divei^  from  or  converge  to  another,  it  will  be  simplest  to  seek  first 
the  plane  curve  possessing  the  same  property,  tiien  the  surface 
generated  by  the  revolution  of  this  curve  round  an  axis  passing  through 
the  two  given  points  will  evidently  be  of  the  nature  required. 

Let  f,  r'  be  the  radii  vectores  drawn  from  a  point  of  the  curVe  to 
the  given  points,  one  will  correspond  to  an  incident,  the  other  to  a 
reflected  ray ;  and  let  i  be  an  arc  of  the  cUrve  measured  from  a  fixed 

point  to  that  of  incidence,  then  +  -^  is  the  sine  of  the  angle  of  ind- 

de  u 

dence,  using  the  upper  or  lowifT  sine  aocording  as  r  inareaaes  or 

diminishes  with  « ;  hence  we  must  have  —.  +  —  ==0,  whence  r+r's 

ds—ds 

const.  Taking  the  upper  aign  we  haVe  an  ellipse,  or  with  the  lower  an 
hyperbola,  of  which  the  two  fixed  points  are  the  foci :  hence  the 
prolate  spheroid  and  hyperboloid  are  the  surfaces  sought.  But  if  the 
incident  light  fall  in  parallel  fays,  and  is  reflected  to  one  point,  take 
the  axis  of  a;  through  this  point  in  the  direction  of  the  rays,  the  skie  of 

dx  dr*       dx 

incidence  is  then  i  -r\  whence  'jri'S  **   0,  f'i;**:  const., 

which  IB  the  equation  to  a  parabola  having  the  given  point  for  focus; 
therefore  the  paraboloid  of  revolution  is  the  required  surface. 

But  when  light  diverging  from  a  point  falls  on  a  surfaoe,  after  reflec- 
tion it  generally  does  not  again  converge  to  a  point,  or  diverge  from 
one  accurately,  nor  does  even  an  infiniteisimal  pencil  in  general  after 
reflection  pass  through  a  focal  point,  but  only  through  two  infinitesimal 
focal  lines,  lying  in  two  rectangular  planes  passing  through  the  pencil. 
These  lines  lie  respectively  on  two  sneets  or  a  surface,  which  may  be 
called  the  caustic  surface,  which  is  touched  in  each  sheet  by  every  ray 
of  the  system.  The  consideration  of  caustic  surfaces  is,  however, 
ordinarily  restricted  to  the  case  of  a  system  of  rays  Symmetrical  about 
an  axis,  in  which  case  one  sheet  merges  in  a  line  along  the  axis,  and 
the  other,  to  which  the  term  caustic  is  ordinarily  I'estricted  [CAtTsnc], 
becotnes  a  surface  of  revolution,  generated  by  the  revolution  of  the 
curve  of  ultimate  intersection  of  the  rays  which  lie  in  any  plane  passing 
through  the  axis.  The  equations  and  properties  of  caustics  are, 
however,  rather  objects  of  analytical  exercise  than  of  any  practical  use. 

[OPTICS.] 

In  the  case  of  reflection,  the  light  is  returned  to  the  medium  in 
which  it  moved  previous  to  incidence  \  but  Wheti  a  ray  of  light  is 
incident  on  a  transparent  medium  of  greater  density  than  that  o^  the 
medium  in  which  it  originally  moved,  a  portion  of  it  id  reflected^  but 
another  portion  enters  the  medium,  and  then  proceeds  gmierAlly  in  one 
straight  course  in  the  plane  of  incidence,  but  not  in  the  original 
direction,  having  a  deviation  in  cmirte,  though  not  m  pUtHe,  and  some^ 
times,  as  in  certain  crjrstallised  tUedia,  it  splits  into  two  rays,  on«  in 
the  plane  of  incidence  as  before,  the  other  in  a  nhmd  deteiinined  b^ 
the  nature  of.  the  crystal,  wiiUa  in  o^er  crystaUised  media  it  sj^ts 


US  LIOHT. 

iiild  two  ny.  of  wliinli  neitlur  liw  in  th«  pluw  of  inddmoa.  The 
stino  plmnoiueDa  tuka  pliuse  wbau  light  pau«  from  a  deiue  to  a  nu«r 
msdiiiiD,  except  that  in  thii  eaaa  the  whule  uf  the  light  nuif  under  u 
GerUiii  incideiioa  be  totaUy  reS  sated. 

Thi»  alteration  of  tlia  path  of  light  paiaing  from  one  madium  to 
luiitliui'.  which  ii  familmrly  ub«rved  in  the  apparantly  bant  form  of 
a  itniigUt  stick  partially  iitimaraed  ia  waUir  in  am  oblique  direation,  ia 
cullail  refmotioa.  Aa  double  refractioD  i>  of  oomparativalv  rare  ooaur- 
naoe  amoDE  Uie  insCanoea  of  refraction  which  ordinari^  fall  uodar 
uur  ootice,  we  Hhall  first  attena  to  tha  lawa  of  aingle  refraction. 

Let  ar  a  raprcaeat  a  tuktr  be^m  in  yocuo  Uid  ineidviit  at  o  on  a 
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tniuparent  medium  (aa  water) ,  to  the  aurface  of  which  T>  c  B  it  normal. 
When  the  medium  ia  fluiii,  pljce  a  graduated  circle  D  S  E  in  the  plnoe 
al  iacidenco  with  its  centre  at  c ;  a  portion  of  tlie  light  will  ba  reflected 
in  the  direotion  QL,  and  another  entering  the  medium  will  be  refmcted 
in  the  direction  CB.  If  uninSuenced  b j  the  medium,  ita  directiou 
wuuld  have  been  ce.  The  angle  R  o  E  ia  the  angle  of  refraction,  s  a  » 
CFECS  of  incidence,  and  tea  of  deviation.  The  area  df,  dl,  are 
equal  by  the  law  of  reflection,  and  it  we  compare  the  area  p  F,  s  H, 
their  sinei  will  be  found  in  a  aonatant  ratio,  depending  on  the  nature 
of  the  medium,  but  independent  of  the  angle  of  incidence.  Thus  if  i 
be  the  angle  of  locidence,  and  n  that  of  reCmction,  the  two  are  con- 
neoted  by  the  aimple  relation  on  1  =  /i  oin  K.  The  conatant  ii  peculiar 
to  the  medium  ia  called  ite  index  of  rtfraction.  When  the  medium  ii 
Bolid,  we  can  eaaily  compare  the  tongenta  of  the  angles,  and  thence 
their  ainea.      The  above  law  will  be  found  rigorously  eiAct, 

Thia  law  may  be  accounted  for  on  the  theory  of  eniiaaion.  Let  v 
be  the  velocity  of  the  ray  before  incidence,  which  ia  deuumposnUa 
inte  a  horizontal  velocity,  T  ain  I,  and  a  normal  one,  v  coa  L  The 
former  will  not  be  affected  by  the  medium  ;  the  equore  of  the  Utter 
will  be  incmaedat  tha  cooflnca  of  the  medium  by  a  quantity  a',  which 
ia  the  aum  of  the  products  of  twice  the  force  into  the  elemt 
normal  throughout  that  inappreciable  apace  in  which  the  force*  of  the 
medium  do  not  deatroy  each  other,  in  conaequenco  of  projumity  to  the 
urtace.  Therefore  the  normal  velocity  of  the  refracted  ray  ii 
V  i  V  coe'  l  +  n'j  and  ita  actual  velocity  V  {V  +  «' j  i  ao  that  the 
horiaontal  velocity  in  the  medium  it  V(v*  +  n')  aln  n,  which  being 
equated  with  v  sin  i,  iti  value  before  incidence  givea  ain  I^fi  tin  h 

How  are  we  to  account  for  the  reflected  ray  c  l!  Why  la  not  thi 
whole  incident  light  refracted  !  Even  when  the  incident  light  ia  per 
pendiculor  to  the  refracting  aurface,  a  portion  of  the  tight  la  reSected 
and  whan  the  ny  hat  hut  a  very  amall  inclination  to  the  aurface,  i 
portion  will  yet  be  iotromittod.  Hence  we  may  conuder  generally 
that  the  incident  light  conaiitt  of  portiona  which  are  difTerently  dli- 
poaed  to  bembjecttotherepulaveondactracUreforceaot  themedi 
or,  in  Newton't  language,  ore  In  ^(i  of  ta$)  njtexiim  or  • — 


or  the  reflexion  it  more  eopieua. 

If  r,  i'  be  any  portiona  of  the  incident  and  refracted  rayt  maaaured 
to   Eied   pointa   In   Uiair   dlrectiout,  and  TiV  the   correapontling 

velooitiea,  and  we  make 

■in  "  =  — jy  andaincovaini=v'B(nB,thBrefora^(vr +  t'>0=0; 
and  vr-f  v't'^  mitiimum,  which  reault  it  agreeable  to  the  dynamical 
principle  of  laaat  action. 

On  the  Dndul«toi7  theory  each  portion  of  an  incident 
arrives  at  the  reflecting  and  refracting  Kurlaes,  ia  conceived  to  be  the 
oantre  of  a  diaturbance  which  apread*  out  in  eaoh  madium  with  the 
velocin  of  propagation  apfropriate  to  tjiat  medium.  Thua,  tatting 
■aide  Uie  imadent  wavea,  the  diaturbanee  in  the  two  media  ia  conceived 
of  oa  th«  aggn^ate  of  the  diiturbancea  due  to  thaae  varioua  elemental 
or  aacondary  wavea,  a  mode  of  Doncepdon  the  lagitimaey  of  whic 
rasta  diraotjy  on  tha  general  dynamieal  principle  of  the  auperpoaitii 
of  imall  motiona.  ^  thia  way  the  lawa  o(  reSeetion  and  refractii 
are  aimply  deduoed  [DvDUUtoaT  Thiobt  or  LlaHT],  and  with 
nipeot  to  refiwtioQ,  it  it  thown  that  tlie  raUo  at  tha  tine  of  iaatdaDo* 


LIGHT.  t» 

B  aine  of  refraetioti  ia  that  ol  tha  velocity  of  lif^t  in  the  fint 
medium  to  ita  velocity  in   the   aecond.     Hence,  avoiding  to  thia 
theory,  light  muat  travel  more  awifUy  in  vacuo  than  in  a  refracting 
medium  in  the  ratio  of  >i  to  1,  wbUe,  according  to  the  theoir  of 
uiasion,  it  mii3t  travel  more  elowly  in  the  inverts  ratio.    Thia  jeada 
<  a  crudol  experiment  fur  deciding  between  the  two  theoriaa,  which 
decisively  a^inat  the  theoir  of  emiaion.    [Uhddlatokt  Thkobt.] 
The  fact  that  the  differently  ooloured  raya  have  different  refraotive 
indicea  ha«  been  thought  by  acme  to  offer  a  great  difficulty  to  the 
undulatory   theoiy,  inaamuch  at  the  velocity   of    propagation  within 
refracting  media  muat  depend  on  the  periodic  time  of  the  diaturbanoo, 
which  it  oontrary  to  the  lawa   of  elaatic  fluids.     The  droumatanoea 
ore,  however,  different,  aa  the  fluid  in  thia  case  envelops  the  material 
partiolea  of  the  medium,  inatead  of  oonatituting  one  uninterruptsd 
moat.     Beaides,  the  fact  of  diapeiaion  hoa  been  accounted  for  on  thia 
theory,  and  even  ita  law  (in  tlw  caae  of  tubatancet  of  low  ditperaive 
power)  deduced,  by  adopting  certun  dynamical  hypotheaea  not  im- 
probable in  themtelvea. 

If  H  be  tha  index  of  refraction  when  lig^t  pataea  from  vacuum  to  a 
medium  (a),  and  /i'  when  it  paaees  from  vacuum  to  a  medium  (a'), 

tlian  —  is  the  index  whan  the  ny  ia  trantmittad  directly  from  Ilia 
former  to  the  latter. 

For  if  we  look  at  a  Itar  through  a  medium  bounded  by  parallel 
planet,  aa  a  plate  of  glaaa,  ita  potition*  will  not  be  affeo(«d,  and 
therefore  the  emergent  light  ia  parallel  to  the  incident;  but 
tince  the  second  angle  of  incidence  is  equal  to  the  flnt  angle  of 
refraction  by  the  paralleliem  of  the  planes,  and  the  tecond  angle 
o(  refraction  it  equal  to  the  firat  of  incidence  by  the  paraUelism 
of  the  rayt,  therefore  the  index  of  refraction  out  of  a  medium 
into  vacuum  i*  the  reciprocal  of  that  from  vacuum  into  the  medium. 
Again,  if  we  place  in  optica!  contact  two  plates  of  different  refracting 
media  A,  a',  as  for  example  a  horizontal  plate  of  gloat  covered  with 
water,  the  emergent  light  it  still  parallel  to  the  incident.  Now 
the  tecond  angle  of  inciilcucu  or  first  of  refraction  it  given  by  the 


equation  am  1 


-.  tin  ti  and  the  eecond  angle  of  refraction  of  third 


oflncidence,  by  the  equation  sin  I  =  ft' 


;  whence  aln  l"  =  —  ti 


a'. 


Hence,  gennallj,  it  the  emergent  ray  ba  nippoaed  to  become  inoident, 
the  latter  will  take  tha  plaoe  of  the  emergent. 

This  fact  abowB  that  the  valooity  of  tight  which  travenea  aeveral 
media  ia  tha  aama  aa  if  trantmitted  diredJy  from  vacuum  to  the 
laat  medium,  whioh  ia  oonaonant  to  both  the  theoriea  of  light.  Is 
the  wave  thaory.the  velooily  of  the  wavea  in  a  meilium  ia  independent 
of  the  mode  of  their  propagation,  and  in  that  of  amiaidiMi  the  incre- 
ment of  the  square  of  the  velocity  generated  at  one  stirfMe  of  a 
medium  is  destroyed  by  like  forces  on  ita  emei^ienee  at  the  aeoond,  ao 
that  the  only  increment  it  finally  receivea  it  that  generated  by  the 
aurface  of  the  laat  medium  it  anten,  and  which  it  would  receive  It  it 
entered  this  medium  directly  from  vacuum. 

The  index  of  refraction  is  greater  than  unity  from  ■  rarer  to  a 
denser  medium,  and  leaa  than  unity  from  a  denaar  te  a  rarer.  Heooa 
in  the  latter  oaae  there  ia  a  limit  to  the  angle  of  incidence,  beyond 
which  it  is  impoatibla  for  the  ray  to  emerge  into  the  rarer  medium,'  for 


1    , 


~  ain  I,  it  followi  that  b  it  a  right  angle  ' 


or  the  emergent  ray  is  then  parallel  ti>  the  surface  ;  hut  if  sin  t  >  n, 
then  tin  It  >  1,  which  is  impoadble.  Observation  shows  that  the  light 
is  then  UtAlly  reflected. 

Let  ua  now  trace  the  progress  of  a  ray  passing  through  a  medium 
terminated  by  planea  inclmed  at  a  given  angle  a,  as  in  the  case  of  light 
refracted  by  a  glass  prism.  Let  >i,  li  be  the  indicea  of  refraction  into 
tha  medium  through  ita  flrat  bounding  plane,  and  out  of  it  through  the 
seoond,  and  let  I,  B,  be  the  first  angles  of  incidence  and  refraction,  i*, 
b',  the  second,  and  D  the  total  deviation,  and  suppose  the  plane  of 
incidenoa  to  be  perpendicular  te  both  planes,  so  that  there  may  be  no 
deviation  In  plane* ;  the  following  equations  fully  describe  the  progreoa 
of  tte  ray  :  sin  i  =  /ialn  b;  sin  l'=fi' ain  h'j  a  =  H  +  f ;  D-B  +l— o: 
thus  I  being  given,  the  ftrtt  equation  detennloet  X,  the  third  .i',  the 
second  b',  the  fourth  d. 

When  tiie  deviation  is  a  minimum  we  have  -^  •=  —1,  and  generally 
dt    dn 

~wr~^'  ""^  ^^  differentiating  the  other  equations  we  baya 


n-il«  =  -r  then  (n'-l)  cot' i=0.'-l)o. 


d(l-.^,)co..E=(l-^)eot.i'. 


When   the  ray  after   the  tecond  refraction  i 


fn 
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medium  as  before  the  first  incidence,  we  find  the  minimum  deviation 
wheni=B'andB=l';  the  internal  part  of  the  ray  is  then  equally 

a  D  +  o 

inclined   to   both   planes.      We   have    then   n  =  g-,  is-^-^M  = 

f-— — ^  ,  which  afibixlfi  a  simple  method  of  determining  the  index 

am  4  a     ' 

of  refraction  of  media  capable  of  being  formed  into  prisms. 

When  light  emanating  from  one  point  is  refrausted  accurately  to 

another,  if  r,  r*  represent  the  incident  and  refracted  rays,  and  «  an  ore 

of  the  curve  by  the  revolution  of  which  the  refracting  surface  is 

generatedi  ~t-,  -t-  ore  the  sines  of  the  angles  of  incidence  and  re- 

dr        dr* 
fraction  (abstracting  from  their  algebraical  signs),  therefore  ^±  M57 

=:  0  and  V  ±  /ir'= const :  this  equation  belongs  generally  to  a  curve  of 
the  fourth  order,  but  if  r  be  infinite,  or  the  incident  light  pu^el  to 
the  axis,  it  gives  a  conic  section,  and  if  the  arbitrary  constant  vanishes 
the  equation  r=/tr'  represents  a  circle.  If  one  surface  be  given,  it  iu 
easy  to  find  a  second  by  which  homogeneous  light  may  be  refracted 
accurately  to  a  given  point. 

AVhen  light  is  incident  on  the  generality  of  crystallised  bodies,  the 
ray  is  refracted  in  two  directions,  one  of  which  in  uniaxal  crystals  obeys 
the  ordinary  law  of  refraction,  but  neither  in  biaxal  crystsUs.  On  the 
theory  of  emission  the  forces  cannot  here  be  simply  normal  to  the 
faces  of  the  crystals,  but  have  a  connection  with  the  directions  of  the 
axes  of  crystallisation,  while  on  that  of  undulation  the  inertia  of  the 
ether  within  such  bodies,  or  else  its  eListicity,  is  different  in  different 
dii-ections,  and  the  form  of  the  wave-surface  ceases  to  be  spherical. 
The  further  consideration  of  that  subject  will  be  resumed  in  the 
article  Polakisation  of  Light. 

The  formation  of  foci  and  images  by  reflection  and  refraction  follows 
from  the  simple  laws  here  discussed,  for  an  account  of  which  the 
reader  may  refer  to  Optics  ;  the  description  of  the  instruments  con- 
structed to  take  advantage  of  the  properties  of  light  being  given  in 
Leks  ;  M1CRO8COPB ;  Miuror  ;  Optics,  Practical  ;  Telescope. 

The  laws  of  the  reflection  and  refraction  of  light  admit,  as  we  have 
seen,  of  being  satisfactorily  explained  according  to  either  of  the  two 
theories  respecting  which  the  scientific  world  was  once  divided.  But 
while  the  undulatory  theory  explains  the  interference  of  light,  and 
traces  into  their  most  minute  details  the  curious  and  complicated 
phenomena  of  difiraction,  no  satisfactory  account  has  ever  been  given 
of  these  phenomena  on  the  theory  of  emission.  The  remarkable 
phenomena  of  polarisation  again,  so  difficult  to  conceive  on  the  theory 
of  emission,  fall  simply  and  naturally  into  their  places  on  the  theory  of 
imdulations,  when  once  the  doctrine  of  transversal  vibrations  is  ad- 
mitted. And  even  to  go  no  farther  than  the  laws  of  reflection  and  re- 
fraction, which  entail  the  necessity  of  making  opposite  suppositions,  on 
the  two  theories,  respecting  the  velocity  of  light  within  refracting 
media,  the  crucial  experiment  of  M.  Foucault's  already  alluded  to 
('  Annales  de  Chimie/  §  8,  tom.  41,  p.  129)  is  decisively  in  favour  of 
the  theory  of  undulations. 

It  must  be  confessed  that  there  is  one  phenomenon,  perfectly  simple 
according  to  the  theory  of  emission,  which  presents  a  serious  diffi- 
culty on  the  theory  of  undulations,  namely,  the  astronomical  phe- 
nomenon of  aberration,  according  to  which  a  star  appears  displaced 
from  its  true  position,  in  a  direction  towards  the  point  towards  which 
the  earth  is  moving,  by  a  small  angle  measured  by  tlie  ratio  of  the 
velocity  of  the  earth  to  the  velocity  of  light,  multiplied  by  the 
sine  of  the  angle  between  two  lines,  drawn,  one  in  the  direction  of 
the  earth's  motion,  the  other  from  the  earth  to  the  star.  The  com- 
mon explanation  of  this  phenomenon  involves  the  tacit  assumption 
that  the  rectilinear  propagation  of  light  is  not  aflfected  by  the  motion 
of  the  earth.  We  might  have  expected  beforehand  that,  just  as 
a  ship  in  moving  through  the  water  would  disturb  in  its  neighbour- 
hood the  course  of  little  ripples  with  which  the  surface  might  be 
covered,  so  the  earth  in  moving  round  the  sim  would  push  the  ether 
out  of  its  way,  and  thus  disturb  the  course  of  progress  of  the  little 
tremors  of  which  light  consists.  To  get  rid  of  this  difficulty,  many 
adopt  Dr.  Young^s  supposition,  that  the  earth  allows  the  ether  to  pass 
freely  through  lit  as  the  wind  does  through  a  grove  of  trees.  The 
rectilinear  propagation  of  light,  and  consequentiy  the  phenomenon  of 
aberration,  is  however  explicable  without  making  this  rather  startling 
supposition,  by  supposing  the  motion  of  the  ether  consequent  upon 
the  motion  of  the  eeoth  to  be  of  a  particular  kind.  See  several  articles 
in  the  '  Philosophical  Magazine,*  Srd  series,  vols.  27  to  82. 

The  production  of  eoloirs  by  ordinary  refraction  is  considered  in  the 
articles  Dispersion  and  Rainbow  ;  for  that  produced  by  light  passing 
near  the  edges  of  bodies,  and  by  interference,  the  reader  may  consult 
Diffraction  and  Interference.  For  the  colours  of  plates,  see 
Undulatobt  Theory. 
LIGHT,  ABSORPTION  OP.  [Absorption  op  Light.] 
LIGHT-BALLS,  for  military  purposes,  are  hollow  cases,  either 
spherical  or  in  the  form  of  cylinden,  terminated  at  each  extremity  by  a 
hemisphere :  they  are  filled  wfth  a  combustible  compostion,  and  being 
•thrown,  by  night,  in  a  burning  state  from  mortars,  or  in  some  cases 
from  the  hand,  they  serve  to  discover  the  working-parties  or  troops  of 
the  enemy. 


The  spherical  cases  are  made  of  canvas  or  cartridge-paper,  cut  into 
eight  equal  gores  of  a  proper  form  and  the  edges  sewn  together,  a  hole 
being  left  for  the  introduction  of  the  composition  and  the  application 
of  a  f lue.  The  oblong  cases  consist,  f requentiy,  of  two  hollow  hemi- 
spheres of  iron,  which  are  connected  with  each  other  by  four  slender 
ban  of  iron  attached  to  their  bases,  in  positions  parallel  to  the  axis  of 
the  case,  and  the  whole  is  then  covered  with  canvas :  the  entire  length 
is  about  14  calibre  of  the  piece  of  ordnance  from  which  the  ball  is  to 
be  projected, — a  mortar  of  one  of  the  four  different  kinds,  the  catibre 
varying  from  4}  inches  to  10  inches. 

The  composition  consists  of  pulverised  saltpetre  (6^  lbs.),  pulverised 
rosin  (IJ  lbs.),  ground  sulphur  (24  lbs.),  and  linseed  oil  (4  lb.).  The 
dry  materials,  after  having  been  passed  through  a  sieve,  are  mixed  with 
the  oil  while  the  latter  is  in  a  boiling  state;  and  sometimes  a  small 
quantity  of  mealed  gunpowder  is  added.  The  oblong  balls  are  filled  by 
passing  the  composition  through  a  fuse-hole  in  one  of  the  hemispheres 
and  are  afterwards  strengthened  by  cord  wound  about  them.  The  fire 
is  communicated  to  eitiier  kind  of  ball,  at  the  time  of  being  projected, 
by  means  of  a  piece  of  quick-match  in  the  fuse. 

Previously  to  besieging  a  fortified  place,  the  works  and  the  ground 
about  them  are  reconnoitred,  usually  by  night ;  the  firat  trenches  are 
also  traced  and  formed  during  the  houra  of  darkness,  and  therefore  the 
defenden,  at  the  commencement  of  the  siege,  prepare  some  mortars 
charged  with  light-balls :  these  balls  being  thrown  beyond  the  glacis, 
enable  them  to  discover  the  operations  of  the  enemy,  and  direct  a  fire  of 
shot  against  them.  The  assault  of  a  breach  is  also  frequentiy  made  by 
night;  and  in  this  case  light-balls  ai*e  thrown  by  the  defenden  into  tlie 
ditches  of  the  place  for  the  same  purpose.  These  may  be  made  by 
merely  filling  grenades  with  the  composition  above  mentioned,  and 
they  may  be  thrown  by  hand. 

Major-General  Sir  J.  T.  Jones  states  ('Journal 'of  Sieges')  that  the 
defenden  of  the  towns  which  were  besieged  by  the  British  army  in 
Spain  threw  light-balls  in  order  to  diBa)ver  the  operations  of  the 
attack ;  and  that  two  or  three  men  of  the  engineere'  brigade  were  kept 
in  reacUness  to  run  up  and  extinguish  them  as  they  fell.  That  officer 
adds  that  the  men  generally  succeeded,  in  a  few  seconds,  in  smothering 
them  with  filled  sand-bags,  or  by  shovelling  earth  over  them.  Some 
casualties  are  stated  to  have  occurred  among  the  men  so  employed, 
but  the  fire  of  the  enemy  being  directed  against  them  was  tiiereby 
diverted  from  the  working-party  often  employed  at  only  a  few  yards* 
distance  from  the  ball.  On  account  of  the  great  utility  of  such  balls 
for  illuminating  the  ground  occupied  by  the  enemy,  Sir  J.  T.  Jones 
recommended  that  grenades  or  other  missiles  should  be  connected 
with  them  by  pieces  of  chain,  in  order  that,  through  the  risk  of 
the  explosion,  men  might  be  deterred  from  attempting  to  extinguish 
the  light. 

It  may  be  added  here  that  spherical  cases  of  pasteboard  or  canvas 
filled  with  a  composition  which  while  burning  emits  a  great  quantity 
of  smoke,  are  frequently  discharged  from  mortan  in  order  to  conceal 
a  movement  of  troops  from  the  view  of  the  enemy :  they  are  also 
occasionally  thrown  from  the  hand  either  to  suffocate  the  men 
employed  m  the  galleries  of  military  mines  or  to  compel  them  to  quit 
their  work :  these  are  called  smoke-balls.  The  composition  consists  of 
mealed  powder  (5  lb.),  pulverised  saltpetre  (1  lb.),  pulverised  seacoal 
(14  lb.),  pitch  (2  lb.),  and  tallow  (4  lb.):  the  pitch  and  tallow  are 
melted  together,  and  the  dry  materials,  after  being  sifted,  are  mixed 
with  the  liquid. 
LIGHT,  BAROMETRIC.    [Barometer.] 

LIGHT,  CHEMICAL  ACTION  OF.  [Chemical  Affinity;  Light, 
Photooraphy.] 

LIGHT-KQuATION.  In  consequence  of  the  time  employed  by 
light  to  traverse  the  solar  system,  phenomena  are  not  seen  at  the 
exact  moment  of  their  happening.  The  first  step  in  astronomical  pre- 
diction is  the  finding  the  absolute  moment  of  time  at  which  a  pheno- 
menon occius ;  the  next  is  to  apply  a  correction  which  gives  the  time 
at  which  it  is  seen  at  the  place  for  which  the  prediction  is  made.  This 
correction  or  equation  is  called  the  light-equation.  This  term  is  how- 
ever principally  applied  to  the  correction  which  is  necessary  in  the 
case  of  edipses  of  Jupiter's  satellites. 
LIGHTHOUSES  and  DUES.  [Trinity  House.] 
LIGHTNING.  The  general  circumstances  attendimt  on  a  thunder- 
storm are  familiar  to  most  persons.  It  will  however  be  useful  to  state 
some  of  the  most  prominent,  with  a  view  to  their  explanation  when 
regarded  as  electrical  phenomena,  ^ 

At  first  we  see  light  clouds  forming  with  jagged  edges,  the  relative 
motions  of  which  are  frequentiy  opposite  and  variable.  The  atmos- 
phere at  the  surface  of  the  earth  enjoys  a  stillness  and  calm, 
accompanied  with  some  elevation  of  temperature,  as  well  as  considerable 
barometric  and  hygrometrio  changes,  which  produce  on  the  animal 
system  the  sensations  of  closeness,  funtness,  and  oppression,  and  appear 
even  to  the  brute  creation  indicative  of  some  awful  and  impending^ 
changes.  Some  of  these  light  clouds  appear  stationary,  as  if  the  forces 
which  produced  contraiT' motions  in  the  othen  made  an  equilibrium  in 
these.  A  low  murmuring  and  continued  sound  of  distant  thunder 
is  soon  heurd,  after  Which  the  lower  region  of  the  air  is  refreshed 
with  cooler  but  light  breeses  of  uncertain  direction.  The  calm  is 
resumed,  but  tiie  thunder-douds  are  nearer,  apparently  larger,  and 
much  blacker,  and  their  influence  on  the  nervous  system  is  felt  by  au 
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indeecribable  Mnsation  of  voMU&a&n.  Tifghtnfag  iUahet  are  now  per- 
oeiTod  at  ihort  intenrala ;  their  oonne  !■  sometimea  zigsag,  when  it  ia 
caUed  forked  lightning  ;  the  abemtiona  in  ita  oonrae  ahow  that  it  ia 
near  terreatrial  objecta,  and  ia  therefore  juatly  regarded  aa  dangerona. 
In  a  few  aeconda  after  the  diaohaige,  heavy  ahowera  of  rain  or  hail 
deaoend,  and  the  atmoaphere  ia  again  cooled*  The  blaokneaa  now  be- 
oomea  uniyersal ;  the  thunder,  whioh  ^before  roared  oontinuoualy  and 
at  a  aenaible  interyal  after  the  diaohaige  of  the  lightning,  ia  now  heard 
in  a  loud  and  audden  clap  almost  at  the  same  instant  that  the  lightning 
ia  seen  descending  towa^xls  the  earth  with  immenae  velooity,  and  re- 
sembling a  globe  of  flame. 

Theae  phenomena  are  the  most  oommon  ooneomitanta  of  thunder- 
atorma,  particularly  in  aummertime.  But  atorma  are  alao  produced 
by  rapid  ohangea  m  the  atmospheric  currents,  for  instance  when  the 
equinoctial  galea  usually  set  in ;  or,  aa  met  with  in  violent  and  destruc- 
tive (ndes,  aa  in  crossing  the  Atlantic  with  both  a  revolving  and  pro* 
greaaive  movement,  and  becoming  mixed  with  varioua  strata  of  the  air 
through  the  regions  which  they  traverse,  accompanied  in  several  places 
by  deatructive  tiitmder-atorma. 

The  colour  of  the  lightning  la  generally  a  variable  yellow,  but  it 
may  alao  be  red,  blue,  or  violet,  depending  much  on  the  denaity  and 
composition  of  the  atrata  of  air  tkrough  whioh  the  diadharge  takes 
place. 

In  1752,  Franklin  in  America,  and  Dalibard  in  France,  commenced, 
independently  of  each  other,  a  aeries  of  experiments  tending  to  identify 
lightning  wiui  the  discharge  of  ordinaiy'  electricity.  [Eliotbioitt, 
Atmobfhebio.I  Their  identity  might  well  be  suspected  from  the 
number  c^  analogies  knoim  to  codst  between  them.  For  example,  the 
Bgzag  path  of  the  electric  apark  from  the  prime  conductor  of  an 
electrical  macAiine  to  a  conductor  held  within  striking  distance  of  it 
resemUea  on  a  small  acale  the  course  of  forked  lightning ;  both  are 
drawn  off  by  pointed  bodies  in  preference  to  others,  and  li^tning  also 
prefers,  eaient  panbui,  the  best  electrical  conductors :  both  can  fuse 
metals  and  inflame  combustibles,  destroy  si^t  and  animal  life,  magne- 
tiae  ateel  and  reverse  the  polea  of  a  magnet. 

Franklin,  in  June,  1752,  perceiving  a  thunder-cloud  approachinff, 
aent  up  a  aUk  kite  attached  to  a  dry  hempen  cord.  The  looae  threads 
of  the  oordatood  erect)  and  upon  pdntinghia  finger  to  the  cord,  he  drew 
sparks.  When  in  consequence  of  a  Uttle  rain  the  hempen  cord  became 
a  better  conductor,  the  supply  of  Electricity  from  the  doud  became 
more  copiouB,and  l^  the  smartness  of  the  uiock  ensuing,  the  danger 
of  prolonging  the  experiment  was  sufficienthr  indicated. 

A  similar  result  had  already  been  obtained  in  fVance  a  month  earlier, 
by  Messrs.  Dalibard  and  Delor,  acting  however  in  obedience  to  the 
inatructiona  aent  to  Europe  by  Franklin,  in  1749.  Atmospheric 
electricity  became  a  &vourite  study  nowtiiat  the  identity  between 
lightning  and  ordinaiy  electricity  was  established.  It  received  a  check 
however  in  consequence  of  an  accident  to  Prof esaor  Richmann,  of  St. 
Peterabuig^  who  having  attached  a  aimple  species  of  electrometer  to 
his  apparatus  for  measuring  the  electric  intensily  of  a  thunder-doud, 
proceeded,  inmiediately  liter  a  loud  clap,  to  read  off  the  indication  of 
his  instrument,  when  a  globe  of  electric  fire  was  discharged  through 
hia  body,  and  he  fell  instantly  dead.  Thia  was  on  the  6th  August, 
1768. 

Some  of  the  causes  which  produce  atmospheric  electricity  are  stated 
under  E^fOTBiciTT,  Atmobfbebio.  It  will  there  be  seen  that  the 
atmosphere  is  nearly  alwaya  in  a  different  electrical  condition  to  the 
earth,  the  one  being  usually  chuged  with  positive  electricity  and  the 
surface  of  iiie  earth  with  negative.  It  was  ahown  alao  that  the  electrical 
intensity  increaaea  with  ihe  height,  that  in  stormy  weather,  in  rain, 
hail,  or  anew,  the  electrierty  of  the  air  is  much  more  intense  than  at 
other  times,  and  ia  liable  to  sudden  changes  from  4- to  —  and  from  -* 
to + .  Now  the  effect  of  heat,  evaporation,  and  other  causea,  is  to  exalt 
the  electri<»l  condition  of  die  air,  while  a  surface  of  doud  acts  strongly 
by  induction  upon  another  opposed  surface  of  cloud,  or  upon  uie 
opposed  surface  of  tibe  earth  beneath,  and  the  two  oppoaed  surfacea 
mutually  reinforce  each  other.  The  cloud  and  the  earth  may  thus 
be  regarded  as  tiie  terminal  planes  of  a  highly  charged  systen^  of 
dielectric  air,  the  tension  of  which  goes  on  increasmg  untQ  any  further 
increase  causes  it  to  break  down,  when  the  opposite  dectridties  rush 
together  with  violence,  producing  what  is  called  a  ditntptive  ditcharge, 
or  in  other  words  a  flash  of  lightning,  accompanied  by  thunder. 
During  a  thunder-atorm  the  air  between  these  two  terminal  planea  may 
be  charged  and  diacharged  a  numbw  of  times  until  equilibrium  is 
attained,  or  until  the  thnnder-douds  are  borne  away  by  the  wind  to 
another  looJity. 

There  are  various  kinds  of  lightning,  presenting  different  phenomena, 
and  recognised  under  different  names.  In  the  first  place  there  are 
those  narrow  wdl-d^Bned  ribbona  or  lines  of  light,  moving  in  a  aigzag 
course,  of  a  daiszling  white  colour,  but  sometimes  of  a  violet  or  purple 
hue ;  these  f orm.probably,  the  only  kind  of  lightning  that  strikes  ter- 
reatLal  objects.  It  proceeds  from  a  suigle  point,  and  frequently  divides 
into  two  or  more  distinct  streams.  It  is  this  bifurcation,  or  trifurca- 
tion,tliat  has  obtained  for  it  the  name  ci  forked  lufhtiUng,  When  form- 
ing a  long  rippling  line  of  lig^t,  sailora  call  it  cncUn  lightning.  Some 
admirable  iUuatrationa  of  thia,  the  first  kind  of  lightning,  are  given 
under  Bbx^ltb  Fiqubbs.  When  the  lightning  appeara  to  be  auread 
over  an  eztenaive  surface,  and  varies  in  colour,  being  often  tea,  but 
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sometimes  blue  and  violet,  often  confined  to  the  edges  of  clouds,  but 
when  apparenti^r  issuing  from  the  interior,  the  clouds  are  said  to  weng 
we  have  the  variety  known  aa  theet  lightning.  Lightning  of  this  fed 
when  unaccompanied  by  thunder  is  Imown  aa  eummer  lightning,  and  ia 
the  reflection  m  the  upper  regiona  of  the  atmoaphere  of  common 
lightning,  having  its  origin  in  a  storm,  the  direct  view  of  which  is 
obstructed  by  the  rotundity  of  the  earth.  A  third  kind  of  lightning  is  the 
globular,  which  appears  like  a  luminous  ball  or  globe  of  fire ;  it  moves 
through  the  air  at  a  comparatively  dow  rate,  while  lightnings  of  the 
first  and  aecond  daas  exist  but  for  a  moment.  Lightning  of  ti^  Vin<l 
sometimes  obtains  the  name  of  Jire-halU :  it  rolla  along,  the  aurfiuse 
with  a  hissing  noise,  and  often  terminates  in  a  disruptive  discharge. 
This  kind  probably  arises  from  a  kind  of  glow  or  brush  dischaige  in 
certain  pomts  of  an  exdted  system  of  air,  preparatory  to  the  more 
general  and  rapid  union  of  the  dectrical  f orcea.  A  milder  form  of  thia 
variety  of  lightning  is  known  aa  St.  Elmo't  or  St,  Selmo*B  fire  to  the 
French  and  Spaniards,  the  Jtra  of  St,  Peter  and  St,  Nicholas  to  the 
Italians,  while  the  Portuguese  call  it  Oorpot  Santos,  whidi  our  English 
saUors  seem  to  have  corrupted  into  ComauuUs.  It  appears  as  tufts 
of  light  upon  the  points  of  snips'  masta,  the  tipa  of  apeara,  bayoneta ;  on 
the  upenstocka  of  Alpine  travellers,  on  the  tips  of  the  fingers  when  the 
outspread  hand  is  nosed,  and  on  any  other  pointed  bodiea,  during  a 
peculiarly  exdted  state  of  the  atmosphere,  when  the  partides  of  air 
near  the  bodies  in  question  discliarge  tnemselves  upon  the  partidea  im- 
mediatdy  above  them,  the  dectrical  condition  of  which  ia  leaa  intenae, 
the  effect  bdnga  luminoua  brush  of  light,  accompanied  by  a  alight 
roaring  noise.  This  hrmh  discharge  is,  in  the  language  of  that  excellent 
eleetridan  Sir  W.  Snow  Harris,  "  an  intermitting  series  of  dectrical 
sparks  between  metal  and  air,  but  in  such  rapid  suocesnon  as  to  con- 
vey the  idea  of  a  continuous  stream."  In  some  cases  the  appearance  of 
the  irui/i  ia  dianged  into  that  of  a  star,  as  when  proceeding  from  negative 
or  resinouB  electridty,  when  the  diacharge  is  towards  the  pointed  con- 
ductor, and  not  from  it  aa  in  the  case  of  the  brush  dischaige.  A  kind 
of  hnish  dischaige  usually  precedes  the  discharge  of  a  Leaden  jar, 
or  of  a  thundercloud  upon  a  ship  or  building,  Twn^v^'ng  out,  as  it 
were,  the  line  of  least  resistance  for  the  prindpal  dischaige.  [Bbbath 
FionBES.1 

When  lightning  strikes  the  earth  the  resulting  effects  are  of  the  most 
varied  character. .  It  is  a  popular  remark  that  the  lightning-stroke  is 
succeeded  by  a  suffocatu^  odour,  which  has  been  compared  to  that 
of  burning  sulphur.  Scientific  chemists  have  compared  it  to  the  odour 
of  phosphorus,  or  to  that  of  nitrous  add;  but  it  is  more  than  probable 
that  this  odour  is  due  to  the  presence  of  Ozonb,  whidi  is  probably 
generated  by  the  action  of  lightning  on  the  oxygen  of  the  air.  The 
paaaage  of  lightning  through  the  air  cauaea  a  combination  of  ita  ooq- 
stituent  oxygen  and  nitrogen  in  the  proportions  to  form  nitric  add  (NO.). 
It  waa  ahown  by  Cavendish  that  by  passing  artificial  dectrical  dis- 
diaigea  through  a  confined  portion  of  air  thia  add  waa  formed.  Ldebig 
haa  also  diown  that  in  seventeen  specimens  of  rain-water,  collected 
during  or  immediately  after  thunder-storms,  all  contained  nitric  add  in 
great^  or  less  quantities  in  combination  with  lime  or  with  ammonia, 
while  out  of  dxty  specimens  collected  during  ordinary  rains,  these  sub- 
stances were  not  found  in  fifty-eight  of  them.  The  formation  of 
ammonia  (NHJ  during  thunder-storms  shows  that  lightning  decom- 
I  OSes  a  portion  of  water.  The  presence  of  ammoniaoal  aalta  in  storm 
rains  is  of  great  importance  to  vegetation,  while  the  nitric  add  of 
the  storm  is  probably  one  of  the  sources  of  the  natural  nitrea  of  the 
earth. 

The  fudon  of  metals  is  one  of  the  commonest  effects  of  lighto<«g. 
There  are  instances  of  an  iron  chain  bdng  traversed  by  the  lightning, 
the  effect  of  which  was  to  soften  the  lii^  so  that  th^  united  by  their 
own  weight,  and  the  chain  was  converted  into  a  rod  of  iron.  SVanklin 
relates  the  case  of  a  church  struck  by  li^tning»  which  passed  along  aa 
iron  wire  20  feet  long,  and  about  the  thickness  of  a  knitting-needle,  and 
disdpated  it  in  smoke,leaving  a  black  trail  behind.  There  are  oases  also 
of  the  discharge  passing  down  bell-wires,  destroying  them  entirely,  ud 
leaving  the  oxides  resulting  from  the  combustion  impressed  upon  the 
walls  of  the  room  in  broad  bands.  A  year  or  two  ago,  a  house  at  Paris 
waa  atruok ;  the  lightning  broke  aeveral  panee  of  (^ass  in  a  shop  fronts 
and  burnt  away  the  gilt  letters  of  the  word  Cafi,  In  aU  casea  of  this 
kind  the  conductor  ia  not  of  auffident  capadty  to  transmit  the  diacharge, 
so  that  the  lightning  bdi^  delayed  m  its  progress,  its  artonlshing 
heating;  power  becomes  developed,  and  the  result  is  the  fusion  and 
oxidation  of  the  metaL  Aocording  to  Harris,  a  copper  rod  three- 
quarters  of  an  inch  in  diameter,  or  an  equal  quantily  of  copper  undar 
any  other  form,  ia  auffident  to  withstand  the  neating  effect  of  any  dis- 
chaige of  lightning  of  which  the  effects  have  ever  been  reooided.  The 
wonderful  heating  effects  of  lightning  are  manifested  in  tiie  formation 
of  vitrijications  and  Ughtmng  tJba,  also  known  s^fidgwriim,  [FuLOUBira, 
in  Nat.  Hist.  Drv.]  Theae  are  long,  irregular,  cylindrical  bodies  of 
sand,  or  other  siliceous  material,  fused  into  a  Idnd  of  g^ass  or  eoamd, 
and  appear  to  have  been  formed  hj  the  lightning  striking  and  pene- 
trating the  rock,  and  fusing  the  loose  materials  t<^gether.  The  outer 
surface  of  the  tube  ia  often  rough  and  uneven,  and  deeply  furrowed, 
while  the  interior  may  be  formed  of  whitiah  or  lim^  vitirified 
matter  covered  with  a  amooth  glaae,  and  hard  enou^  to  scratch  s^ass. 
When  lightning  strikes  solid  imperfect  conductors,  it  tears  them  to 
pieces,  and  soatten  thdr  fragmeDts  to  great  distanoes^  just  as  if  a 
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powerful  dxplofliYe  force  had  bfBen  suddenly  generated  within  thezn. 
Thus  churches  unprovided  with  lig^tning-oonduotorB  have  had  their 
steeples  and  towers  destroyed,  and  heavv  stones  projected  in  all 
directions,  to  a  distance  of  several  hundred  yards,  while  timber  and 
growing  trees  are  torn  into  shreds,  as  if  from  the  operation  of  some 
powerful  intOTual  force,  which  Arago  is  disposed  to  attribute  to  hi^- 
pressure  steam,  generated  by  the  intense  heat  of  the  discharge  actmg 
on  the  sap  of  tiie  wood.  The  masts  of  ships  have  in  like  manner  been 
reduced  to  fragments  in  a  moment.  Thus,  the  log  of  the  Bodney, 
struck  by  lightning  in  December,  18S8,  records  the  foUowing  effects : — 
The  top-gallant  and  royal-mast,  58  feet  long,  weighing  nearly  8  cwt., 
entirely  disappeared  from  the  ship,  with  the  exception  of  the  end  of  the 
royal-mast  The  sea  was  covered  with  chips  and  splinters,  and  "  the 
water  alongside  looked  as  if  it  had  received  all  the  refuse  of  a  car- 
penter's shop."  Out  of  twenty-six  immense  iron  hoops,  which  were 
clasped  or  driven  round  the  mainmast,  thirteen  were  broken  asunder, 
and  came  rattling  down  on  the  deck  with  a  horrid  dang ;  the  ravages  of 
the  discharge  could  be  traced  through  58  feet.  The  lightning  had 
entered  the  vexy  heart  of  the  mast,  which  it  charred,  and  at  the  point 
where  the  lightning  escaped  was  a  hole  many  inches  deep.  Cases  of 
this  kind  are  very  numerous,  and  are  all  marked  by  somewhat  similar 
effects,  where  the  lightning  has  to  encounter  a  mixed  system  of  good 
and  bad  conducton,  such  as  the  wood  and  metal  work  of  a  ship,  or  the 
stone  and  metal  work  of  a  church-steeple.  The  lightning  will  pick 
out  these  masses  of  metsl  as  so  many  points  in  the  Ime  of  least  resist- 
anoe,  and  in  order  to  get  at  them,  will  rend  and  disperse  badly  con- 
ducting materials ;  in  short,  by  its  behaviour,  it  so  clearly  pointed  out 
the  reioiedy  to  be  adopted,  namely,  that  of  furnishing  a  sufficiently 
capacious  line  of  conduction  from  the  highest  points  of  the  ship  or 
building  to  the  earth,  that  we  can  only  wonder  at  the  blindness  of 
architects  and  engineers  in  not  adopting  the  remedy;  but  most  of  all 
are  we  surprised  at  the  opposition  which  survived  until  quite  reoentiy 
at  the  proposition  to  supply  every  ship  in  her  Majestr^s  Navy  with  the 
fixed  system  of  conductors  whioi  will  be  more  particularly  noticed  in 
the  next  article. 

A  vety  common  result  of  an  orolosive  discharge  of  lightning,  espe- 
cially in  a  ship  not  furnished  with  proper  conductors,  is  to  disturb, 
weaken,  or  destaroy  the  magnetism  of  the  compass-needle,  or  to  reverse 
its  poles,  to  render  masses  of  iron  and  steel  strongly  magnetic,  even 
to  the  steel  parts  of  mathematical  instruments  and  the  springs  of 
watches  and  chronometers.  Cases  of  this  kind  are  constantly  occur- 
ring, and  we  need  hardly  point  out  the  danger  to  a  ship  out  at  sea,  with 
an  impaired  compass  and  chronometer.    [Looal  Attbjlction.] 

The  action  of  lightning  is  eveiy  year  fatal  to  man  and  beast,  as  well 
as  destructive  to  property.  H.  Boudin,  in  an  elaborate  work  on  the 
subject,  bM  shown  that  from  the  year  1885  to  1852,  as  many  as  1808 
persons  had  been  killed  by  li^tning  in  France,  which  gives  an  average 
of  six  persons  evety  monui,  and  thL  statement  does  not  include  those 
struck  by  lightning,  but  not  killed.  Out  of  an  annual  number  of  108, 
the  laigest  number  of  deaths  is  in  June,  in  which  there  are  22,  and  in 
August  19 ;  no  deaths  from  this  cause  occur  during  November  and  the 
three  following  months.  The  number  of  persons  killed  every  year  by 
lightning  is  stated  on  an  average  to  be,  22  for  England,  21*88  for  the 
United  States,  and  9'64  for  Sweden.  The  mortality  from  lightning 
among  the  lower  animals  appears  to  be  more  extensive  than  among 
human  beings,  probably  from  their  being  congregated  together  in 
larger  numbers.  Thus  we  read  of  2000  sheep  hSng  killed  by  a  single 
flash  of  lightning.  This  occurred  in  Ethiopia,  and  is  given  on  tiie 
authority  of  M.  D'Abbadie.  At  Saoco,  in  the  kingdom  of  Naples,  in 
August,  1858,  the  lightning  killed  120  sheep,  out  of  a  flock  of  140. 
Neither  the  shepherd  nor  the  shepherd-boy  was  hurt,  but  a  kid  which 
the  latter  held  in  his  arms  was  killed.  Oases  of  this  kind  are  not 
uncommon,  in  which  the  shepherd  and  the  huntsman  have  been  spared^ 
while  the  dieep,  the  dogs,  and  the  horses  have  been  struck. 

Accidents  from  lightning  are  more  frequent  on  elevated  places  than 
in  the  plains,  and  in  a  village  or  the  open  country  than  in  the  crowded 
dty.  Some  of  the  most  disastrous  aoddents  from  lightning  have  pro- 
ceeded from  the  explosions  of  magannes  of  gunpowder.  Lajqge  portions 
of  cities  have  been  destroyed  from  this  cause,  such  as  Brescia,  in  1769 ; 
Malaga,  in  1780;  Luxembourg;  in  1807;  Navarin,  in  1829;  Gaucin, 
in  Spain,  in  1848  :  and  many  other  places  down  to  our  own  time.  The 
damage  to  shipping  we  have  already  referred  to.    But  we  may  just 

S'  ince  at  a  parliiunentaiy  paper,  belonging  to  the  session  of  the  House  of 
mmons  for  1854,  consisting  of  a  list  of  280  ships  of  the  Royal  Navy, 
damaged  by  lightning  between  the  years  1790  and  1840.  These  cases 
include  106  ships  of  the  line,  70  frigates,  80  sloops  and  brigs,  2  schooners, 
7  cutters,  5  sheer  hulks,  5  ships  in  ordinary,  5  steamers,  2  of  which 
were  of  iron,  so  that  eveir  variety  of  vessel  haa  been  attadced  by 
lightning.  In  these  cases  tibere  were  damaged  or  destroyed  185  lower 
meats,  of  which  185  bdonged  to  line-of-battie  frigates;  not  less  than 
100  were  completdy  ruined ;  180  topmasts  were  ruined  or  damaged, 
150  top-gallant  masts  destroyed,  induding  of  course  large  quantities 
of  rigging,  sails,  and  other  stores.  In  about  one-eighth  of  these  cases 
the  ships  were  set  on  fire  by  the  lightning,  dther  in  the  masts  or  in 
the  sails,  or.  rigging,  and  in*  some  oases  the  ships  were  severdy  damaged 
iu  the  hull  Of  course  the  men  on  board  did  not  always  escape. 
Njearly  100  seamen  were  killed,  and  upwards  of  250  dangeroudy  hurt. 
Frotection  from  lightning  has  occupied  the  attention  of  persons  in 


all  ages,  and  has  led  to  many  superstitious  practices.  The  andents 
believed  that  lij^tning  never  struck  deeper  into  the  earth  than  five 
feet,  so  that  caverns  were  favourite  places  of  resort  during  thunder 
storms.  A  grotto  containing  a  reservoir  of  water  lias  also  been  a 
favourite  place  of  retreat  The  Bomans  fanded  that  sed's  ddn  was 
a  preservative  against  lightning,  and  tents  were  constructed  of  this 
m^Wii^l  as  a  retreat  for  persons  during  a  storm.  In  the  C^vennes,  the 
shepherds  to  this  day  wear  the  skins  of  snakes  in  their  hats  as  a  pre- 
servative against  lightning.  The  ringing  of  church-bells  during  a  storm 
is  a  custom  still  practised  in  Roman  Catholic  countries,  under  the  idea 
of  dispersing  the  storm :  indeed,  this  is  one  of  the  functions  assigned 
to  the  bell  in  its  baptism.  The  kindling  of  large  fires  in  the  open  air, 
and  the  firing  of  cannon,  may  also  be  reckoned  among  the  puny  efforts 
which  ignorance  sometimes  directs  against  one  of  the  grandest  powers 
of  nature.  It  has  been  supposed  that  certain  trees  are  never  struck  by 
lightning,  and  the  question  is  even  debated  at  the  present  day,  as  to 
y!hBt  trees  are  most  liable  to  be  struck.  It  is  also  a  favourite  opinion 
that  persons  in  bed  have  nothing  to  fear  from  Ughtning,  and  this  is  to 
a  great  extent  true,  although  there  are  cases  of  persons  having  been 
kiBed  by  lightning  while  in  bed.  Glass  being  a  non-conductor,  it  was 
ignorantly  supposed  that  it  would  rrad  lightning,  and  it  was  oustomaiy 
to  place  a  thick  bdl  of  glass  on  the  projecting  points  of  buildings, 
ships,  and  lighthouses.  The  spire  of  Christ  Church,  Doncaster,  thus 
furnished,  waa  destrcr^ed  by  lightning  in  November,  1886.  Chambeia 
constructed  wholly  of  glass  have  been  made  for  the  use  of  timid  per- 
sons during  a  thunder  storm;  a  usdess  precaution,  since  there  are 
cases  of  glass  windows  being  struck  by  lightniog  and  the  glass  reduced 
to  powder. 

When  lightning  strikes  persons  it  particularly  attacks  any  metal 
which  they  may  be  wearing  at  the  tune.  In  July,  1858,  a  peasant 
woman  near  Auxonne  in  fVance,  returning  with  her  husband  from  the 
fields,  was  struck  dead  by  lightning;  her  hair  was  singed,  and  part  of  a 
silver  oomb  mdted;  the  husband  escaped  with  only  a  aligbt  shock. 
There  are  many  such  oases,  where  the  mcdet,  the  wire  of  a  bonnet, 
the  watch,  &o.,  have  been  struck,  and  even  fused  without  loss  of  life. 
Men  and  animals  in  a  line,  as  soldiers  in  a  regiment  or  horses  in  a 
stable,  are  liable  to  danger  at  or  near  the  extremities  of  the  line  rather 
than  in  the  centre.  There  are  cases  on  record  of  the  first  and  last 
horse,  or  the  first  and  last  children  dtting  on  a  bench,  having  been 
killed,  while  the  intermediate  individuals  escaped.  It  is  difficult  to 
account  for  cases  Uke  these,  but  probably  there  are  variations  in  the 
state  of  the  skin  as  to  moisture  or  dryness,  artides  worn  about  the 
person,  the  kind  of  dress,  &a,  all  vexy  difficult  to  trace,  but  which 
may  have  some  efieot  in  determining  the  course  of  the  discharge. 
Franklin  advises  timid  persons,  occupying  houses  which  are  unprotected 
by  lightning  conductors,  to  avoid  the  neighbourhood  of  chimneys 
during  a  storm,  because  the  soot  is  a  conductor  of  deotridty.  Also  to 
keep  as  far  awav  as  posnble  from  metals,  mirrors,  and  gilded  artides. 
The  best  place  is  in  the  middle  of  the  room,  provided  thero  is  no  lamp 
hanging  from  the  ceiling.  A  person  is  less  exposed  by  avoiding  con- 
tact with  the  waUs  and  uie  floor,  and  hence  the  safest  of  all  expedients 
is  to  go  into  a  hammed^  suspended  by  silken  cords  in  the  centre  of  a 
large  room.  If  this  cannot  be  done,  it  is  advisable  to  place  between 
the  person  and  the  floor  some  badly  conducting  substance,  such  as  a 
mattress.  In  short,  the  position  of  safety  is  that  in  which  the  body 
cannot  assist  as  a  conductor  to  the  passage  of  the  li^tmngi 

What  is  called  the  return  iinJce,  is  when  the  electhd^  of  a  cloud 
strikes  the  earth,  and  then  boimds  iip  again  to  another  doud.  There 
are  many  other  minute  phenomena  connected  with  lightning  which 
are  deserving  the  notice  of  the  student  The  subject  is  treated  with 
great  minuteness  in  Arago's  notice '  Sur  le  Tonnerre/  published  in  the 
'  Annuaire  du  Bureau  dea  Longitudes,'  Paris,  1887.  Sir  W.  Snow 
Harris  has  also  a  work  '  On  the  nature  of  Thunderatorms/  1848.  De 
la  Rive's  large  work  on  Electridty  also  treats  on  the  subject ;  but 
perhaps  the  most  accessible  book  specially  devoted  to  the  phenomena 
of  thunderstorms,  is  by  C.  Tomliiuon,  entitied  '  The  Thunderstorm ; 
an  account  of  the  properties  of  Lightning,  and  of  Atmospheric  Elec- 
tridty in  various  parts  of  the  Woxla,'  pul^ished  in  1859. 

For  some  notice  of  the  accompaniment  of  lightning,  see  Thuitobr. 

LIGHTNING  CONDUCTOR,  is  a  bar  of  metd,  or  system  of  ban 
of  metal,  attached  in  a  particiUar  manner  to  a  building  or  a  ship, 
and  extending  from  bdow  the  levd  of  the  ground,  or  from  the  ships 
metallic  sheathing,  to  a  point  or  points  several  feet  above  the  highest 
parts  of  the  roof,  or  of  the  steeple,  if  the  building  have  one,  or  the 
ship's  masts,  in  order  to  secure  the  edifice  from  the  effects  of  lightning : 
the  upper  extromity  of  the  rod  or  bar  should  terminate  in  a  point 

F^m  the  time  when  the  identitv  of  lightning  and  dectricity  waa 
established,  a  great  ded  of  misapprehendon  has  existed,  and  continued 
even  to  our  own  day,  as  to  the  proper  function  of  a  lightning  conductor. 
We  have  seen  it  stated  by  persons  calling  themsdves  ardiitects  and 
engineers,  as  wisU  as  by  persons  holding  high  officid  rank,  that  lightning 
conductors  do  mora  hann  than  good ;  that  they  invite  the  lightning  to 
the  building  or  ship ;  that  they  aro  a  needless  expense,  and  so  on :  and 
hence  we  see  new  churches  built  every  year  without  lightning  con- 
ductors, and  every  year  we  read  of  steeples  being  knocked  down,  and 
churches  damaged,  or  set  on  firo  by  lightning ;  merchant^ships  are  alao 
sent  to  sea  without  conductors^  and  are  sometimes  lost  or  diuibled  as  a 
consequence  of  the  neglect 
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^  The  amount  of  misapprehension  on  this  subject  would  form  a  long 
histon^  if  properly  brought  together.  Soon  aftor  the  first  employment 
of  lightning  conductors  in  Europe,  an  opinion  prevailed  that  when 
their  extremities  were  pointed  they  created  a  danger  which  did  not 
exist  before^  and  that  they  attracted  l^htnings  which  would,  without 
the  rods,  have  dischaxged  themsdves  at  a  distance ;  and  in  order  to 
diminiiOi  the  risk,  it  was  proposed  to  crown  the  summits  of  the  rods 
with  knobs  or  baUs  of  metaL  This  notion  was  entertained  by  the 
Abb^  NoUet,  in  France;  but  in  the  Royal  Society  of  London  the 
question  concerning  the  relative  efficacies  of  pointed  and  knobbed 
conductors  was  sgitated  with  great  vehemence,  chiefly  through  the 
obstina^  of  Mr.  Wilson,  one  of  the  Fellows,  who,  in  1778,  made  him- 
■elf  the  head  of  a  party  in  support  of  the  latter  kind  of  conductors,  in 
opposition  to  the  president.  [Pbinole,  Johk,  in  Bioo.  Div.]  It  is 
remarkable  that  both  Qeor^  III.  of  England  and  Frederick  of  Prussia 
placed  themselves  on  tiie  side  of  tiie  opponents  of  Franklin ;  the  first 
king  giving  the  preference  to  balls  over  points;  and  the  other,  while 
he  consented  to  have  conductors  raised  on  his  barracks  and  powder- 
magazines,  prohibited  the  erection  of  l^em  on  lus  palace  of  Sans  Soud. 
It  is  now  admitted  that  the  prejudice  against  pomted  lightning  con- 
ductors was  entirely  without  foundation  :  Uiose  conductors  have  been 
found  not  only  to  protect  buildings  when  stru^L,  but  also  to  diminish 
the  number  of  shocks  which  in  a  given  time  they  have  experienced. 
An  experiment  which  was  made  by  Beccaria,  in  1758,  might  have 
shown  the  superiority  of  pointed  conductors  over  those  with  balls ;  for 
that  distinguished  electrician  set  up  on  the  roof  of  the  church  of  San 
Giovanni,  at  Turin,  a  metallic-rod  bent  near  the  top  and  terminating 
in  a  point :  the  upper  part  was  capable  of  being  turned  roimd  by 
means  of  a  silk  line,  so  that  the  point  could  be  mrected  upwards  or 
downwards  at  pleasure,  and  the  lower  part  of  the  rod  terminated  upon 
substances  which  were  imperfect  conductors  of  electricity.  On  diract- 
ing  the  point  towards  the  sl^  when  a  thunder-cloud  passed  over  the 
church,  electrical  sparks  issued  in  abundance  from  the  foot  of  the  rod ; 
but  when  the  point  of  the  rod  was  reversed  so  that  the  bend  was 
upwards,  few  or  none  were  obtained.  The  conducting-rod^  set  up  by 
Professor  Richmann,  at  St.  Petersbuig,  may  be  said  to  have'  been  the 
cause  of  his  death  (in  1758) ;  but  the  house  would  most  probably  have 
been  struck  if  there  had  been  no  conductor.  The  immediate  cause  of 
the  melancholy  accident  was  that  the  rod  led  into  the  apartment,  and 
the  unfortunate  professor  was  standing  too  near  its  lower  extremity. 
('  PhiL  Trans.,'  voL  xlviil) 

There  has  also  been  much  dissuasion  concerning  the  distance  to 
which  the  protecting  influenoe  of  the  rod  extends;  the  radiut  of  pro- 
tecUon,  as  it  is  called  :  the  French  electricians  have  even  gone  so  far  as 
to  define  it,  According  to  them,  this  influence  is  limited  by  the 
cireunif erence  of  a  circle  described  about  the  rod  with  a  radius  equal 
to  double  its  height  above  the  top  of  the  building.  It  vriU  be  seen 
presently  tiiat  there  is  no  ground  for  this  assumption. 

The  conditions  under  which  a  lightning  conductor  protects  a  building 
not  being  understood,  fiiults  of  construction  have  frequently  occurred, 
and  buildings  and  ships  armed  with  inefficient  conductors  have  more 
than  once  been  struck.  Thus  in  1777  the  magazine  at  Purfleet  was 
struck  by  lightning :  the  shock  took  ^ace  on  an  iron  cramp  which 
tmited  two  stones  of  the  cornice,  at  the  distance  of  24  feet  from  the 
lightning  conductor,  measured  horixontally ;  and  the  upper  extremity 
of  the  rod  was  11  feet  above  the  top  of  the  roof  on  which  it  was 
erected.  Again,  in  1781,  the  workhouse  at  Heddngham  in  Norfolk, 
thou^  provided  with  eight  rods,  was  struck  by  lightning  at  a  spot 
which  was  distant  55  feet  measured  horisontally  from  the  nearest  rod, 
while  the  p<nnted  summit  of  the  latter  was  22  feet  above  the  level  of 
the  part  struck ;  and  many  other  instances  might  be  cited.  So,  also, 
the  most  elevated  objects  are  not  always  those  which  are  struck  by 
lightning;  for  in  1829,  the  sails  of  a  mill  at  Toothill,  in  Essex,  being 
at  rest,  the  electric  fluid  left  untouched  the  arm  which  was  in  a 
vertical  position,  and  fdl  on  a  knob  of  iron  at  the  middle  of  one  of 
those  which  was  inclined  to  the  horizon  in  an  angle  of  45^;  and  it  has 
frequently  hiqppened  that  buildings  containing  in  their  walls  conducting 
substances  have  been  struck  much  below  &eir  summits  by  a  lateral 
action  of  the  fluid ;  ban  or  plates  of  metal  in  the  side  wiuls  having 
served  to  assist  its  progress  to  the  earth  better  than  the  materials  on 
the  root    This  happened  to  the  cathedral  tA  Lausanne  in  1788. 

Now  what  is  the  action  of  a  lightning  conductor  ?  We  have  seen  in 
the  previous  article  that  the  general  conditions  of  a  thunder-stonn 
consist  in  the  charging  and  discharmng  of  a  stratum  of  air  situated 
between  a  mass  of  douds  and  the  earth  beneath,  which  are  in  opposite 
electncal  states.  Now,  it  will  be  evident  that  any  artificial  elevation 
on  the  earth's  sur&oe,such  as  a  church  on  land  or  a  ship  at  sea,is,wtth 
respect  to  a  thunder-storm,  a  mere  point  in  the  lower  terminating 
plane  of  Hne  great  electrical  disturbance.  The  electrical  forces  cannot 
be  supposed  to  operate  exdustvely  between  such  an  elevation  and  a 
chaiged  doud.  The  building  or  the  ship  is  a  mass  of  matter  aod- 
dentaUj  placed  in  a  posttion  favourable  for  the  union  of  the  two 
opposite  electridties  in  a  ff^^o.  direction.  Electrical  discharge  always 
tal^  place  on  those  bodies  which  tend  to  assist  its  progress.  If  a 
church  or  a  dnp  hsppen  to  form  part  of  the  line  of  least  resistaiioe,  the 
lightning  will  pass  down  that  line,  and  if  any  damage  is  done,  it  is 
because  the  structure  is  mads  up  of  good  and  bad  conductors ;  and  the 
remedy  Is,  to  conneet  all  the  good  c^uctora  into  one  uniform  system 


of  conduction,  so  that  the  lightning,  wherever  it  may  happen  to  strike, 
may  find  an  eas^  passage  to  the  earth  or  the  sea. 

Hence,  then,  it  is  not  in  general  sufficient  to  erect  a  rod  above  the 
highest  point  of  the  building  and  lead  it  in  a  vertical  line  down  to  the 
ground ;  but  it  is  necessaiy  in  an  extensive  building  to  connect  dl  thd 
masses  of  metal,  roof-coverings,  water-pipes,  clamps,  ftc,  into  one 
consistent  conducting  system ;  and,  more  than  this,  if  several  points  of 
the  building  project  mto  the  air,  each  point  should  have  its  appropriate 
lightning-rod.  Thus,  in  a  three-masted  ship,  it  is  not  sufficient  to 
furnish  the  main-mast  with  a  conductor ;  for  oases  are  on  record  of 
the  lightning  striking  and  damaging  one  of  the  other  masts,  which  was 
unprotected,  and  taking  no  notice  of  the  ))rotected  main-mast.  We 
must,  therefore,  dismiss  from  our  minds  lUl  notions  of  the  radius  of 
protection.  A  lightning  conductor  only  protects  the  part  to  which  it 
IS  applied,  and  those  parts  with  which  it  is  in  metallic  connection ;  and 
even  this  protection  will  fail  unless  the  rod  be  of  sufficient  capadty  to 
carry  the  neaviest  dischaxge  of  lightning  that  ever  occurs.  The  metal 
must,  moreover,  be  a  good  conductor  even  among  metals ;  it  must  be 
uninterrupted  by  anv  breaks  or  solutions  of  continuity,  and  terminate 
in  the  earth  where  the  soil  ia  sufficiently  dunp  to  serve  as  a  conductor ; 
for  if  the  ground  be  very  dry  it  may  serve  as  an  insidator,  and  render 
the  conductor  comparatively  useless.  We  must  also  get  rid  of  the 
notion  that  the  conductor  aUracts  Uie  lightning  to  the  building  or  the 
ship.  It  is  a  line  of  least  resistance ;  the  lightning  passes  down  it 
because  it  can  do  so  more  easily  by  that  route  than  by  any  other ;  the 
conductor  is,  in  fact,  passive,  and  has  no  more  voice  in  the  matter  than 
the  rain-shoot  in  discharging  the  water  that  poun  down  it.  The  more 
perfect,  then,  the  conductor,  the  greater  u  the  protection ;  and  this 
perfection  consists  in  sufficient  capacity,  good  conducting  power,  and 
proper  distribution  over  all  the  parts  of  the  building.  Hence  diains, 
and  in  general  wire  ropes,  should  be  avoided,  as  the  form  interferes 
with  the  conducting  power ;  and  there  are  instances  of  diains  and  wire 
ropes  being  knocked  to  pieces  by  the  lightning,  and  the  fragments 
falling  on  the  deck  in  red-hot  rain,  and  setting  the  ship  on  fire. 

The  practical  mind  of  Franklin  first  suggMted  the  idea  of  providing 
buildings  with  a  continued  line  of  conduction  for  transmitting 
the  electricity  to  the  earth.  The  first  lighfemng  conductor  in 
Enghmd  was  erected  in  1762  by  Dr.  Watson,  at  PayneshilL 
In  Roman  Catholic  countries  there  was  some  difficulty  in  Intro* 
dudng  the  "  heretical  conducton,"  as  they  were  odled,  until 
the  mob  was  assured  that  the  gilt  points  placed  at  the  top  to 
prevent  corrosion  had  been  blessed  by  tne  pope.  The  first 
conductor  for  ships  was  in  the  form  of  chains,  consisting  of 
long  links  of  copper  rod  about  a  quarter  of  an  inch  in  diameter, 
united  by  small  eyes,  turned  in  each  extremity;  the  chain 
was  tied  to  a  rope,  and  Sio  attached  to  the  mast-head,  whence 
it  proceeded  over  the  side  of  the  ship  into  the  sea.  Such  a 
conductor  would  doubtless  contribute  somewhat  to  the  pre- 
servation of  a  ship,  supposing  it  were  in  its  place  during  a 
thunder-storm,  and  that  tne  lightning  struck  the  mast  to  which 
it  was  applied.  The  first  condition  was  almost  as  difficult  as 
the  second,  for  the  wisdom  of  the  Admiraltv  had  led  to  the 
pacldng-up  of  each  conductor  in  a  box,  to  be  taken  out  and 
used  as  occasion  required.  As  might  be  expected,  there  are 
cases  where  a  storm  has  overtaken  uid  damaged  a  diip  before 
the  conductor  could  be  unpacked;  and  there  are  other  cases  in 
which  the  lightning  has  struck  and  shivered  the  fore-mast,  to 
which  no  conductor  was  applied,  while  it  avoided  the  protected 
main-mast;  and  there  is  a  third  set  of  cases  in  which  the  man 
sent  up  with  a  wire  rope  or  chain  conductor  has  hwa  knocked 
down  py  the  lightning  in  the  act  of  applying  it. 

In  the  year  1821,  Sir  W.  Snow  Harris  submitted  to  the 
Loids  of  the  Admiralty  a  plan  for  protecting  ships  from  the 
ravages  of  lightning.  It  conristed  in  the  application  of  capacious 
conducton,  so  permanently  fixed  as  to  render  l^em  an  integral  part  of  the 
vessel,  and  independentof  the  crew  under  aJl  circumstances.  According 
to  tlds  plan,  the  masts  are  converted  into  lightning  conducton  bv  incor- 
porating with  them  a  double  set  of  copper  plates,  so  as  to  produce  an 
elastic  metallic  line  along  their  sur&oe,  capable  of  resisting  any  strain 
which  the  span  themselves  could  support,  and  connecting  these  plates 
with  bands  of  copper  leading  through  the  side  under  the  deck-beams, 
and  with  the  laige  bolts  leading  through  the  keels  and  keelKm,  and 
induding  by  other  connections  all  the  prindpal  metallic  mnsenn 
employed  in  the  construction  of  the  hulL  The  accompanying  fifure 
shows  the  line  of  conduction  on  the  masts,  from  the  vane-B^d&  to 
the  stem ;  and  these  conducton  are  connected  with  the  hull  and  with 
the  sea  in  the  following  manner :  Under  the  step  is  placed  a  double 
copper  conductor,  immediatdy  over  the  heads  of  a  number  of  the  long 
bolts  which  pass  through  the  keelson  and  the  keel,  so  that  when  the 
step  of  the  xnast  ia  in  its  place  there  is  a  direct  metallic  communication 
between  the  copper  bands  on  the  step  and  the  copper  outside  the  ship. 
Thus  there  is  an  extensive  capadous  conducting-Une  from  the  vane- 
spindle  to  the  sea;  and  in  order  to  maintain  a  more  complete  con- 
nection between  the  diflerent  masts  at  the  junction  of  the  caps,  a  stout 
copper  hinge  or  tumbler  la  employed ;  it  is  fixed  on  the  cap,  and  falls 
ag^hist  the  conductor  without  neing  able  to  turn  far  back,  so  that  it 
has  just  motion  enou^  to  follow  tiie  yielding  or  change  of  the  spar. 
In  the  figure,  ▲  represents  the  copper  plate  fixed  on  the  cap,  k  M  an 
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copper  (liMtlutig  M  newlj  u  pa«ib1e  in  tlie  p1«iie  ol  tiie  mtar-Une. 
The  condueton  on  ill  the  muU,  in  EMaiog  through  tbs  diip,  ere  con- 
neotad  with  nmilar  frumene  budi,  led  to  the  tide  m  nearly  u 
poaible  in  the  plane  ot  the  low  wKter-line.  The  bandi  of  copper 
employed  for  these  condueton  are  i  feet  in  length,  lad  vary  from 
1|  to  S  inches  in  widtli,  md  from  ^th  tn  ^th  of  an  inoh  in  thickness. 
Holes  ire  drilled  in  them  6  inohea  apu^  by  which  they  ore  secured  to 
the  nissbi  by  short  copper  nuls.  The  [lUtfe  are  Btted  into  shallow 
groovea  in  the  nuat,  and  are  inserted  in  a  double  serin,  placed  so  aa  to 
allow  the  joiots  of  ereiy  two  platee  to  fell  upon  the  centre  of  another 
plate  inimediatelr  above  or  bdow  it.  niis  plan,  which  is  not  in  fmy 
tray  protected  by  a  patent,  is  very  minutely  deaeiibed  in  the 
"  LubuQtiont "  for  the  applicaUon  of  Harris's  conductor,  printed  b; 
order  ot  the  Lords  Conuoinionen  of  the  Admiral^.  After  many  yean 
of  oppotitioti,  Ute  plan  was  at  length  introduced  into  H.  H.  Navy,  and 
ita  inventor  wa*  rewarded  with  one  of  the  annual  pendoo*  granted  to 
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I  adaue,  a  parUanwntary  grant  of  lOOOI.,  and 
loiif^thood ;  a  reward  by  no  means  eioewiTe,  coming  aa  it  did  in  tli« 
rear  of  sucoeas,  H.ll.  ahipa  hiiing  been  itruok  bj  lightmng  in  aU  parte 
ot  the  worid  without  auetaioing  any  danu^ ;  and  in  aoma  oaaea  the 
ehip  hu  been  «a  eeierely  etnicX,  tlutt  ahe  actually  "  i«eiad  under  the 
force  of  the  diecharge'  (aa  the  log  ot  one  at  these  ships  Iiaa  it),  and, 
iuetead  of  the  wreck  and  devastatioD  which  wcndd  oertajnly  have 
followed  the  abeence  ot  condueton,  and  probably  the  presence  U 
inefBcieiit  onee,  no  eort  of  damage  occurred. 

The  apphcstion  of  lightning  condueton  to  buildings  ia  guided  by 
the  same  principlee  u  to  ships.    All  the  metal  work  of  the  building 
should  be  to  connected  as  to  render  the  whole  a  good  conductor,  or  lo 
throw  it  into  that  passive  or  non-reaistant  condition,  with  napect  to 
the  electrical  discharge,  that,  when  strack  at  any  given  point,  its  light- 
ning oonducton  would  be  so  capacious  that  the  electricily  would  have 
unlunit«d  space  for  eipannon  on'tlie  inrface  of  the.earth 
in  all  directions,  to  which,  aa  we  have  eeen,  the  ehaige  ia 
determined.    ProbaUy  the  moet  extcmdve  ayttCDi  ot  con- 
dueton ever  erected  are  tbcae  at  the  new  p^aoe  at  Weat- 
minster,  on  a  plan  furnished  by  Sir  W.  Snow  Hariie,  and 
deaoribed  in  the  '  Estimates,  Ac,  Civil  Service,  for  the 
year  ending  Haroh  SI,  18£6,  ordered  by  the  House  of 
Commons  to  be  printed.' 

Harrii^s  Maiducton  for  buildings  consist  either  of  wide 
L — J.  -J __  ^  (jopp<u>  pipee  from  1  to  2  inches  in 


of  short  intermediate  peoea  fumiahad  with  ecrewi. 
There  is  a  notion  among  architects  that  the  rod  sliould  be 
insulate,  and,  aocordlngly,  they  attach  it  to  th&  building 
by  means  ot  rings  of  glass,  forgetting,  probably,  that 
mien  these  bscome  wet  by  the  storm  they  no  longer 
insulate.  This  ia  quite  unneceassry  :  the  conductor  may 
be  supported  against  the  wall  by  means  of  coupllng- 
pieoea  or  clampa ;  the  upper  extremity  should  project 
ireely  into  the  air,  end  ehould  be  pointed  somewhat  like 
a  bayonet,  which  pointed  end  may  be  about  18  inches, 
j  inch  diameter,  and  be  screwed  nito  a  solid  plug  fixed 
into  the  tubing.*  In  caaaa  where  metaUic  vane-spindlea 
or  other  metallic  points  exist,  the  rod  may  commence  at 
once  from  them.  The  lower  extremity  of  the  rod  hsa 
three  divergent  bnncbee,  which  shoidd  pass  under  the 
surface  of  the  ground,  and  it  possible  be  connected  with 
a  spring  of  wster,  a  dr^,  or  some  other  conducting  ' 
chiiinel.  Should  the  length  ot  the  conductor  be  con- 
■iderable,  ita  diameter  should  be  increased.  In  extensive 
langee  o(  buildings  the  most  prominent  parte  should  be 
furnished  with  cc^uctors,  and  be  connected  by  horixontsl 
lines  running  along  the  ridgea  of  the  roofs,  Ac.    In  the 


work  ot  the  roof  and  spires,  while  from  the  east  end  or  gable  c,  and  the 
tiansept  gables  d  t,  there  are  three  condueton  which  unite  in  the  centia 
of  the  roof,  from  which  the;  deacend  down  one  of  the  vaUoya  to  the 
gulten.  There  is  the  same  arnngement  for  the  smaller  gablea  fgh, 
where  the  conductors  are  connected  with  the  rain-wster  pipea. 

LIQHTS^  AKCIENT,  are  known  to  the  Uw  as  the  foundation  of  a 
right  far  which  a  man  may  pmcribe  over  the  premiaee  of  another  to 
the  unobatructed  passage  (j  light  in  the  same  degree  to  which  it  haa 
theretofore  been  enjoyed  by  him  or  those  whom  ne  haa  succeeded  in 
occupation.    The  light  of  day  is  tl 


s  the  property  of  none,  and  ci 


It  la  iirlnted  inOit'l 


■  de  CUmlt,'  1*  larle,  tc 
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gnnted  or  aoqoired  in  property  hj  any.  On  the  other  hand,  as  he 
who  aoquirea  the  fee  simple  of  Uuakd  has  a  right  extending  ab  imfaru 
ad  tuperot,  from  the  earth's  centre  to  the  heights  of  heayen,  he  may 
prima  fade  build  as  high  as  he  will,  and  dig  as  low  as  he  chooses  at 
the  Tery  Terge  of  his  <k>mains.  The  user  of  the  surface  of  his  land 
therefore  cannot  lawfully  be  in  any  other  without  his  consent.  But 
if  such  a  user  exist,  and  is  of  long  standing,  it  is  for  the  interest  of 
society  that  individuals  who  have  gradually  formed  their  habits  and 
arrangements,  and  may  have  incurred  expense,  and  founded  contracts 
with  others  in  accordance  with  Uiis  privilege  of  user,  should  not  after- 
wards be  capriciously  disturbed  therein. 

It  is  obvious,  that  a  neighbour's  window  eodsting  in  a  wall  built  to 
the  verge  of  the  adjoining  domain,  presupposes  an  access  of  light  to  it 
over  the  other's  land,  which  he  may  refuse  his  consent  to,  and  obstruct 
by  buildings  on  his  own  solL  If  he  do  not  expressly  dissent,  and  if  he 
do  not  expressly  grant  the  liser  for  a  limited  time,  and  stiU  the  user 
goes  on,  which  is  the  more  common  case,  the  question  is  whether  ever 
there  shall  be  a  time  when  such  user  cannot  be  obstructed.  To  say 
that  that  which  began  in  no  li^t  shall  by  mere  length  of  time  become 
a  well  established  right  recognisable  in  law,  is  too  plainly  untenable  in 
point  of  reasoning  to  be  asserted.  Yet  the  convenience  of  society 
required  provision  to  be  made  for  such  a  result.  The  judges  then,  at 
common  law,  perceiving  this  necessity  existing  not  without  moral 
rectitude  to  justify  it,  surmounted  the  difficiutybva  fiction;  they 
instructed  the  jury  that  from  length  of  uninterrupted  user  tiiey  might 
presume  it  to  have  originated  in  an  unqualified  grant  of  the  proprietor 
and  find  their  verdict  in  his  favour  who  claimed  the  continued  access 
of  light. 

The  length  of  time  necessary  to  justify  such  a  presumption,  through 
uniformity  of  decision,  until  it  had  become  a  received  rule,  came  to 
be  twenty  years.  The  neighbour's  window  after  so  long  a  time  becomes 
an  ancient  light.  Precision  was  afterwards  given  to  the  practice  of 
the  courts  under  this  rule  by  sn.  Act  of  Parliament,  the  2  ft  8  Wm.  4, 
c.  71,  sea  8  et  sea.,  enacting  that  after  20  years'  uninterrupted  enjoy- 
ment, the  user  becomes  an  indefeasible  ngfat,  and  nothmg  shaJl  be 
deemed  an  inteiruption  to  defeat  such  acquisition  of  right,  unless  it 
has  been  submitted  to  or  acquiesced  in  after  notice  at  the  act,  and  of 
the  person  authorising  it,  has  rsaohed  the  person  who  dsims  the  right. 

The  right  to  the  froe  enjoyment  of  light  belongs  in  the  Roman  law 
to  the  dMS  of  Servitutes  (essements),  among  which  were  the  Servihu 
aiUui  non  toUmdi,  ne  Umimbui  ofidaUar,  ne  jpratpeclM  offitiatwr  ('  Dig.' 
8,  tit.  2,  s.  11,  12,  15-17).  The  general  rule  is  thus  expreawd  by 
Ulpian  :  "He  who  shall  attempt  to  obstruct  his  neighbour's  lights,  or 
to  do  anything  else  to  damage  thmn,  must  know  that  he  ought  to 
maintain  the  form  and  condition  of  the  ancient  edifices.  If  you  and 
your  neighbour  cannot  agree  about  the  height  to  which  buildings  may 
be  raised  which  jrou  have  begun  to  erect,  you  wiU  have  the  privilege 
of  having  an  arbiter." 

The  stopping  of  a  prospect  is  not  a  nuisance  by  the  law  of  England, 
but  by  the  B(»ian  law  there  waa  a  remedy  even  in  that  case,  ne  fT09' 
ptctwi  f^flfffifwr, 

LIGHTS,  ARTIFICIAL.  Host  kinds  of  artifidal  light,  for  domestic 
and  mannfaotaring  purposes,  are  produced  by  the  combustion  of  coal, 
solid  tallow,  liquid  oil,  or  some  smrt  of  spirits  One  special  kind,  due 
to  the  action  of  an  electric  cuirent  on  charcoal,  is  described  under 
Eleotbxo  Light;  anotiier,  produced  by  the  action  of  oxyhvdrogen  ns 
on  lime,  is  treated  under  DBTTXHOin)  Light  ;  a  third,  of  whidi  uie 
peculiarities  are  due  rather  to  the  apparatus  than  to  the  combustible 
substances,  noticed  under  Lamp,  Savitt  ;  while  gas-lights  are  fully 
treated  in  the  articles  Gas,  Hahufaotubb  or ;  and  GAB-LioHnvo. 

CantUeM, — ^These,  in  the  difierent  varieties  of  dip  tallow,  moulded 
tallow,  wax,  palm  oil,  composite,  stearine,  ftc,  are  described  in  their 
nature  and  production  under  Caiislb  BfAVUFAorVRE.  We  may  here 
simply  notice  the  Seko  lamp,  patented  a  few  years  ago,  for  burning 
Bolid  tallow  or  some  other  kmd  of  fat  The  tallow  is  brought  to  the 
form  of  a  lo^g  cylinder  like  a  candle  without  a  wick,  uid  is  placed 
in  the  vertical  stcon  of  the  lamp ;  there  is  a  spiral  spring  beneath  it, 
which  presses  it  up  dose  to  a  conical  cap  or  cover  at  the  top.  A  fixed 
tube  paases  .up  through  the  centre  of  the  cylinder  of  tidlow,  from 
top  to  bottom ;  and  in  this  tube  is  placed  a  cotton  wick  dipped  in  wax, 
the  hei^t  of  which  above  the  top  of  the  tallow  can  be  rwulated  by  a 
rack,  pinion,  and  nut  The  taUow  or  fat  is  made  into  ahoUow  ^linder 
in  order  to  leave  room  for  the  central  tube  containing  the  wiok.  When 
the  lamp  is  to  be  extinguished,  the  wick  is  drawn  down  bdow  the  top 
of  the  tube,  and  again  raised  before  the  tallow  becomes  cold. 

One  of  the  projects  of  this  dass  consists  in  pladng  any  kind  of 
wax  or  tallow  or  ^  in  a  receptacle,  having  either  hot  water  or  hot 
metal  beneath  it^  so  as  to  keep  it  in  a  melted  state,  fitted  to  be  used 
in  the  same  manner  as  oil ;  but  anv  method  of  keeping  the  water  or 
the  metal  hot  would  seem  likely  to  oe  a  far  greater  inconvenience  than 
sny  supposed  good  arising  from  the  use  of  a  solid  food  for  Uie  lamp. 
In  another  contrivance,  however,  where  the  substance  employed  is 
either  lard  or  tallow,  there  is  a  piece  of  metal  whidi  descends  from  the 
flame  into  the  vessel  containing  the  lard ;  and  this  metal,  becoming 
heated  b^  the  flame,  communicates  this  heat  to  the  lard,  and  thus 
keeps  it  m  a  melted  state.  The  inconvenience  of  such  anaugementa 
ttises  from  the  circumstance  that  the  hot  water  or  a  heated  piece  of 
metal  must  be  put  into  the  lamp  before  lighting  it,  in  oider  to  melt 


the  tallow.  When  this  preliminary  step  is  tsken,  the  tallow  is  kept  in 
a  melted  state  by  various  means.  One  ingenious  mode  consists  in 
having  an  air-tube  within  the  wick,  to  carry  air  up  to  the  flame,  and 
two  projections  from  this  tube  penetrating  into  the  flame  itself ;  so 
that  the  metal  of  which  the  tube  is  made,  becoming  heated  at  the 
upper  end,  speedily  communicates  heat  to  the  contents  of  the  lamp 
below. 

JBude  LigkL^AM  something  intermediate  between  gas-light  and  oQ- 
light,  we  may  notice  the  Bude  light,  devised  and  named  by  Mr.  Golds- 
worthy  Gumey.  Ori^^nally  the  Ught  was  obtained  from  an  oil-lamp, 
Uie  flame  from  which  was  acted  on  by  a  current  of  oxygen  gas :  sub* 
sequently  oil-gas  was  substituted  for  tiie  liquid  oil ;  but  afterwards  the 
gas  which  is  made  far  lighting  the  streets  of  towns  was  employed  to 
produce  the  flame,  the  briUianoy  being  increased  by  a  current  of  atmo- 
spherical air  ingeniously  introduced.  The  apparatus  being  suspended 
from  the  ceiling,  the  gas,  either  as  it  comes  from  the  street  or  purified 
by  chemical  processes,  passes  up  a  number  of  short  tubes  into  con* 
centric  annnlar  rcceivers,  the  upper  surfaces  of  which  are  pierced  on 
the  whole  of  their  circunxference  with  small  holes.  On  iuuing  from 
the  perforations  the  gas  is  ignited,  and  thus  there  are  formed  as 
many  cylinders  of  flame  as  there  are  rings ;  while  between  and  around 
the  several  cylinders  the  atmospheric  air  rises  from  below  to  support 
the  combustion.  A  hollow  frustum  of  a  cone,  of  glass,  open  at 
both  extremities  and  having  its  larger  end  downwaids,  surrounds 
the  tubes  above  mentioned ;  its  lower  part  resting  on  the  base  of  the 
framework  within  which  they  are  suapended,  end  its  upper  part 
approaching  very  near  the  bottom  of  the  name,  so  that  the  atmospheric 
an>  in  rising  is  confined  between  the  upper  or  smaller  end  of  the  cone 
and  the  flame.  The  distances  between  the  cone  and  the  rings,  and 
between  the  rings  themselves,  are  Mgnlat.ed  by  experiment  so  that  the 
quantity  of  air  may  suffice  to  hting  the  temperature  of  the  gas  to 
exactly  the  degree  necessary  for  causing  a  separation  of  the  charcoal 
from  the  flame,  as  nearly  as  possible  at  the  moment  that  the  latter 
issues  from  the  perforations.  The  flame  from  eaohinterior  ring  serves 
to  augment  the  heat  of  that  which  is  on  the  exterior  of  it,  bv  which 
means  an  increased  intensity  of  light  in  each  is  produced ;  and  almost 
the  whole  of.  the  light  that  emanates  from  the  interior  rings  psases 
throu^  the  flame  on  its  exterior,  into  the  apartment.  A  cylindrical 
glass  chimney  i^^ts  at  its  lower  extremity  on  the  margin  of  a  circular 
aperture  in  the  middle  of  a  ciroular  diu  of  iron,  from  18  inches  to 
2  foet  in  diameter,  the  under  surface  of  which  serves  as  a  reflector : 
this  disk,  and  with  it  the  chimnev,  is  capable  of  being  raised  or  lowered, 
by  means  of  adjusting  screws,  till  it  conceals  the  upper  extremities  of 
the  flame;  and  thua  the  latter  presents  the  appearsnce  of  a  brilliant 
aone  of  white  light,  which  is  from  8  inches  to  6  inches  high,  according 
to  the  pressure  of  the  gas.  An  apparatus  of  this  kind  supersedes  the 
employment  of  many  sepsrate  lamps;  and,  being  placed  at  a  consider- 
able height  from  the  floor,  it  is  possible  to  apply  above  the  glass 
chimney  a  pipe  which,  while  it  convejrs  the  impure  products  of 
combustion  uirough  the  ceiUng,  may  serve  to  ventilate  the  building  or 
ajpartment.  Tlds  is  foimd  to  be  a  cheap  mode  of  producing  a  bright 
lig^t;  but  as  a  similar  effect  may  be  produced  bj  other  means,  the 
distinctive  name  of  Bude  li|^t  is  not  now  much  employed. 

Oil  lampi, — ^The  genersl  character  of  oil  lampa  ia  described  under 
Aboard  Lamp.    We  shall  advert  here  to  a  few  special  matters. 

One  of  the  difficulties  which  have  lessegned  the  usefulness  of  common 
oil-lamps  is  the  tenden<7  of  the  oil  to  thicken  in  odd  weather;  while 
snother  lies  in  the  imperfection  of  the  means  for  keeping  the  wick  well 
moistened  with  oil  up  to  the  veige  of  the  flame.  Both  cl  these  matters 
have  engaged  attention  within  the  last  few  years.  The  mechanical 
or  (Parcel  lamp,  so  generaUy  used  by  the  opulent  femilies  in  Paris, 
has  an  apparatus  by  which  the  <»1  is  raised  through  tubes  by  clock- 
work, so  as  continuiJly  to  overflow  at  the  bottom  of  the  buminff  wick ; 
thus  keeping  it  thoroughfy  soaked,  while  the  excess  of  the  ou  drops 
back  into  the  cistern  below.  Less  mechanical  and  more  effective  is  the 
Moderator  lamp,  a  later  invention  than  the  GaroeL  The  Meteor  lamp, 
having  some  of  the  properties  of  the  Carcel,  ia  intended  to  bum  rape* 
oil  The  internal  arrangements  of  Uiis  Ismp  are  curious  and  com- 
plicated. The  lower  part  of  the  pedestsl  consists  of  a  reservoir  for 
containing  the  cdl ;  and  in  this  reservoir  is  a  kind  of  piston  or  plunger, 
worked  up  and  down  by  a  nut  and  screw  from  the  outside ;  the 
rising  of  this  piston  occasions  the  pressure  or  tic^tening  of  a  coiled 
spring,  end  this  pressure  causes  the  oil  to  be  forced  up  a  central  tube 
towa^  the  flame. 

One  of  the  modes  adopted  for  maintaimng  the  oil  in  a  liquid  statei 
is  by  the  use  of  a  lamp  constructed  by  Mr.  Parker,  in  which  the  oil  is 
used  in  a  hot  stata  At  a  small  distance  around  ^e  tube  which  oon« 
tains  the  wide  is  another  tube ;  and  the  space  between  the  two  tubes, 
of  capacity  sufficient  to  hold  a  pint,  constitutes  the  reservoir  for  the 
oH  The  oil  is  thus  so  near  the  flame,  that  it  speediJty  becomes  warm, 
by  which  its  fadlity  of  burning  is  much  increased.  A  elide  valve  is 
OT>ened  to  allow  the  oil  to  descend  from  the  reservoir  to  the  wick. 
The  intensity  of  the  flame  is  modified  by  raising  or  lowering  a  bell- 
moused  c^asB  chimney  by  means  of  raokworiL  mechanism.  In  a  series 
of  experiments  on  the  illuminatiog  powers  of  diffiorent  kinds  of  lamps 
and  candles.  Dr.  Uro  found  that  the  hot-oil  lamp,  with  a  given  ouantity 
of  oil,  gave  a  Inig^ter  light  than  any  other  form  of  lamp ;  or,  toe  light 
being  equal  in  intensity,  the  hot^iil  lamp  was  the  most  eoonomioaL 
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stream  of  atmospherio  nir,  or  of  cotnlnott  gas,  throtmli  a  reaervoir 
charged  with  benzene ;  the  benzole  vaporiaes  rapidly,  ana  in  so  doing 
oombineB  with  the  air  or  gas.  The  reason  for  tfaiia  arrangement  is, 
that  bensole  and  similar  hjdro-carbons  contain  too  much  carbon  if 
bmned  in  the  ordinary  way  in  lamps ;  and  that  an  extra  dose 
of  hydrogen  ia  required  to  ensure  poiect  combustion.  HoUida/s 
Naphtha  lamp  ia  another  apparatus  for  using  a  cheap  hydro-carbon 
very  rich  in  the  laat-nuned  element;  the  naphthalic  vapour,  as  it 
issues  from  the  jet^  is  made  to  mix  rapidly  with  atmospheric  air 
before  combustion.  Kanv  analogous  arrangements  have  been  planned 
by  Donovan,  Lowe,  Beale,  and  others,  and  have  been  made  more 
or  less  applicable  to  alcohol,  oil  of  turpentine,  and  wood  spirit,  as 
well  as  to  benzole  and  naphUia.  Mechanically  considered,  Holliday's 
arrangement  ia  ingenious.  The  admission  of  air  to  mix  with  the 
hot  vapour  is  regulated  by  making  the  burner  revolve  on  the  top  of 
the  wick  tube ;  there  are  perforations  in  both ;  when  the  holes  are 
coincident,  the  current  is  at  its  maximum ;  but  it  gradually  diminishes 
as  the  burner  is  turned  round.  We  may  mention  also  parafine  and 
pHroUttm  among  the  liquids  now  used  as  food  for  lamps;  paraffine 
being  deemed  in  many  respects  superior  to  camphine. 

Of  the  late  M.  Soy  w^s  ipirit  lamp,  intended  to  give  heat  rather  than 
light,  a  brief  notice  will  be  found  under  Cookdvo  Appabatub. 

A  few  words  may  be  added  conoeming  two  important  matters  con- 
nected with  lamps ;  namely,  the  comparative  illuminating  powers  of 
different  kinds,  and  the  means  of  carrying  off  the  products  of  com- 
bustion. 

Pectet,  Br.  Ure,  and  Dr.  Vyie  have  all  instituted  experiments 
bearing  on  the  former  of  these  two  questions.  Pectet  experimented 
on  candles  only.  He  determined  what  would  be  the  value  of  different 
kinds  df  candle,  sufficient  to  produce  a  given  intensity  of  light,  as 
detennined  by  Caroel's  lamp  as  a  standard.  They  rank  in  the 
following  order,  the  first  being  the  cheapest : — tallow  candles,  six  to 
the  pound;  ditto,  of  eight  to  the  pound;  pressed  tsllow;  stearine; 
spermaceti;  wax.  This  relation  was  as  to  price  only.  The  relative 
todghtt  of  material  consumed  followed  a  difforent  order  of  arrangement, 
the  spermaceti  being  the  least,  and  the  pressed  tallow  the  greatest. 
In  Dr.  Ure's  list  the  relative  quantities  of  light  for  a  given  price,  or 
the  relative  chesqmess  of  a  given  quantity  of  light,  among  several  kinds 
of  lamps  and  candles,  are  placed  in  the  following  coder : — ^Hot-oU  lamp, 
with  southern  whale-oil;  Garoel  lamp,  with  sperm-oil;  hot<ttl  lamp, 
with  sperm  oil;  hot-oil  lampj  with  common  oUve-oil;  hot^il  lamp, 
with  cocoanui-oil ;  fVench  lamp,  with  ^)enn-oil;  mould  tallow 
candles ;  Palmer's  spread-wick  candles ;  stearic  add  candles ;  oocoanut 
stearine ;  spermaoeti  candles ;  wax  candles :  the  first  being,  in  point  of 
economy,  the  cheapest,  and  the  last  the  dearest  Dr.  Fjrfe's  experi- 
ments were  of  a  more  extensive  character,  embracing  a  laiger  number 
of  sources  of  illumination.  Assuming  a  given  intensity  of  gas-light  as 
a  standard,  he  experimented  on  ten  varieties  of  candles,  and  found 
their  relative  cheapness,  in  producing  the  given  degree  of  li^t,  tQ  rank 
as  follows : — ^tallow  with  smgle  wick,  cocoa,  composite,  ptlm,  tallow 
with  double  wicks,  wax,  diaphane,  margarine,  spermaceti,  and  com- 
position. In  another  table,  comparing  gas,  oil,  and  candles  togeUier, 
he  assumed  an  Aigand  gas-flame  as  a  standard  of ''intensity  and  price, 
and  gives  the  following  arrangement  in  respect  to  the  ratios  of  mative 
cheapness,  the  intensity  of  light  being  unif6rm  :^- 

Argand  gas-flame 1*00 

Solar  lamp S'OO 

Naphtha  ....••••  2*00 

Solar  oil  in  Argand  lamp      •        •        •        •    •  8*98 

Vrhale-oU 5*00 

SpemuoU 8*00 

Tallow-oandle  (two  wicks)        •        •       •        •  13*70 

Ooooaeandle 18*10 

Tallow  oandle  (one  wick)          .        •        •        •  18*90 

Ck>mpoiito •        •    .  14*60 

Palm 18*00 

Wax Sd*90 

Diaphane         •••••••  37*10 

ICargarine    •••••.••  38*40 

Spermaoeti       .•••••.  39.20 

Oompoeition 39*20 

According  to  this  table,  composition  candles  are  nearly  thirty  times 
as  costiy  as  gas  for  an  equal  intensity  of  light. 

Dr.  ]«araday  has  intrcMiuced  an  important  arrangement  for  cairying 
off  the  products  of  combustion  in  gas  and  oil  lamps.  This  arose  out 
of  a  complaint,  on  the  part  of  the  members  of  the  Athenssum  Club, 
that  the  air  of  their  library  was  vitiated  and  the  binding  of  the  books 
injured  by  the  lamps  then  used.  Dr.  Faraday  investigated  the  subject, 
and  shortly  afterwards  communicated  to  tiie  Institute  of  Civil 
Engineers  the  mode  which  he  proposed  to  adopt  for  remedying  the 
evil.  In  a  paper  communicated  to  this  body  he  adduced  striking  proof 
of  the  magnitude  of  the  product  resulting  from  combustion.  "  A  pint  of 
oil,  when  burned,  produces  a  pint  and  a  quarter  of  water,  and  a  pound 
of  gas  more  tluui  two  and  a  half  pounds  of  water;  the  increase  of 
weight  being  due  to  the  absorption  of  oxygen  from  the  atmosphere, 
one  part  of  hydrogen  taking  eight  parts  (by  weight)  of  oxygen  to  form 
wator.  A  Ix>ndon  Aigand  gas-lamp,  in  a  closed  ^op-window,  will 
produce  in  four  hours  two  pints  and  a  half  of  water;  a  pound  ol  oil 


Argand*8  principle  of  the  mode  of  admitting  air  to  act  on  the  wick 
has  been  the  one  most  generally  followed  since  his  time ;  and  many  of 
the  subseouent  inventions  have  had  relation  merely  to  some  modifica- 
cation  of  tnis  srrangement.  The  Soiar  lamp,  one  of  the  modem  kinds, 
has  a  provision  for  sending  up  air  through  the  interior  of  the  wick,  as 
in  the  Aigand ;  but  the  action  of  the  air  on  the  exterior  of  the  '^^ck 
is  made  more  decided.  The  wick  passes  through  a  hole  in  the  centre 
of  a  cap  or  cone ;  and  the  air  is  admitted  so  as  to  act  on  the  flame  dose 
to  this  hole,  and  in  a  horisontal  direction,  while  the  flame  is  yet  small ; 
so  that  the  exposure  of  the  gaseous  products  to  the  air  is  much  more 
intimate  than  in  the  ordinary  lamps,  and  the  combustion  more  com- 
plete. Nibb's  oxydite  eondeiuing  lamp  has  a  flat  wick,  with  a  condensing 
cap  fixed  to  the  upper  part  of  the  g^ass-holder,  circular  at  the  base,  but 
tapering  upwards  to  an  oblong  slot  or  opening,  to  allow  the  flame  to 
emerge  from  the  flat  wick.  .^her*s  preaure  lamp  has  the  oil  placed 
in  a  flexible  bag,  with  a  wick  holder,  a  moveable  disk,  and  a  coiled 
spring.  Clark's  pretmre  lamp  has  a  strainer  or  percolator  on  the  lower 
port  of  the  supply  pipe,  to  prevent  impurities  from  passing  into  the 
lamp.  Bright's  doMt^mek  lamp  has  hollow  cylindrical  wicks  made  in 
a  stiffened  state  ready  for  use ;  the  wicks  are  of  two  diffsrent  heights, 
so  that  one  or  both  parts  may  be  used,  according  as  a  weak  or  a 
strong  light  is  needed.  Among  numerous  modem  arrangements 
of  oil-lamps,  some  are  especially  intended  for  the  use  of  colza  or 
rapeeeedoiL 

SpirU-Lamps, — In  chemical  experiments  the  spirit-lamp  has  long 
been  a  valuable  piec«  of  apparatus ;  but  the  use  of  spirit  instead  of  oil, 
as  a  food  for  lamps  intended  for  domestic  purposes,  is  a  modem  inno- 
vation, and  has  led  to  much  mechanical  ingenuity  in  the  construction 
of  the  apparatus. 

The  term  spirit  is  rather  a  vague  one,  since  there  are  many  kinds 
of  spirit  which  are  inflammable  enough  to  be  used  for  this  purpose; 
but  the  kind  here  alluded  to  is  more  generally  the  tpirit  of  ttarpeniine, 
or  the  liquid  distilled  from  conunon  turpoitine  by  being  separated 
from  the  resin  which  is  a  component  ingredient  in  the  last-named  sub- 
stance. When  brought  to  its  purest  state,  this  spirit  is  called  by  the 
French  chemists  camphine;  and  hence  the  name  for  some  of  the 
modem  spirit-lamps.  Turpentine  being  a  very  abundant  produce  of 
the  American  forests,  camphine  has  long  been  in  use  in  tiie  United 
States  for  lighting  shops  and  public  buildings ;  and  it  seems  to  have 
been  from  that  countiy  that  the  practice  was  borrowed  and  introduced 
into  England.  When  the  import  duty  on  turpentine  was  lowered 
some  years  ago,  the  price  became  reduced  suffidentiy  to  direct  the 
attention  of  lamp  makers  to  the  practicabili^  of  using  camphine  as  a 
substitute  for  oil  Many  different  forms  of  lamp  have  resulted  from 
these  inouiries;  and  different  processes  have  also  been  .adopted  for 
freeing  the  turpentine  from  a  small  quantity  of  oxygen  which  it 
contains.  Yoimg's  Fata  lamp  is  one  of  those  varieties.  The 
principles  of  its  construction  are — ^that,  on  account  of  the  inflam- 
mability of  this  liquid,  provision  shall  be  made  for  keeping  cool  the 
reservour  where  it  is  deposited;  that  no  tube  or  metal  conductor  of 
any  description  is  allowed  to  pass  into  or  through  the  liquid  from  the 
burning  part  of  the  lamp;  tiiat  a  non-conductor  of  heat  is  placed 
between  the  burner  and  the  liquid ;  that  the  cotton  wick  hangs  down 
from  the  burner  into  the  spirit,  so  as  to  supply  spirit  to  the  name  by 
eapillaiy  attraction,  without  the  intervention  of  any  metallic  or  con- 
ducting substance;  and  that  the  admission  of  air  to  the  interior  of  the 
wick  is  managed  without  the  necessity  of  passing  an  air-tube  through 
the  liqvdd.  All  these  features  and  a  few  otners  are  rendered  necessary 
in  the  camphine  or  spirit  lamps,  on  account  of  the  extreme  inflam- 
mability of  the  liquid ;  an  inflammabilily  such  that  the  arrangements 
for  an  oil-lamp  would  not  be  available  for  a  camphine-lamp  without 
much  danger.  Whether  the  camphine-lamps  receive  the  name  of 
Vetia,  or  Qcm,  or  Vidoria,  or  Paragon,  or  Imperial,  or  any  other  of 
the  manjr  which  have  been  applied  to  them,  they  all  present  in  common 
a  reservoir,  generally  of  glass,  placed  between  the  supporting  pillar  and 
the  burner ;  the  spirit  is  contained  in  this  reservoir,  and  a  cotton 
widL  dips  down  into  it.  The  chief  poiiits  in  which  the  several 
varieties  of  the  lamp  differ  are  in  the  arrangements  for  admitting  air 
to  the  flame. 

The  increased  demand  for  camphine  has  raised  the  price;  and  it 
becomes  a  variable  commercial  question  whether  camphme  or  oil  be 
the  most  profitable.  In  a  scientific  sense,  spirit  has  a  great  advantage 
over  oiL  All  lamp-oils  contain  some  oxygen,  which  neutralises  a  part 
of  the  hydrogen  and  carbon,  and  also  some  oxide  or  other  substance 
which  damps  the  brilliancy  of  the  flame ;  whereas  rectifled  camphine, 
being  composed  almost  whoUy  of  hydr(»en  and  carbon, .  contains 
nothing  but  what  is  susceptible  of  combustum.  Whether  the  lamp  be 
so  ounstmcted  as  to  admit  of  this  pwf  ect  combustion,  and  also  so  as  to 
avoid  danger,  are  questions  for  the  oonsideration  of  the  manufacturer  i 
but  in  a  chemical  point  of  view,  camphine  seems  better  fitted  for 
combustion  than  oiL 

It  is  not  alone  from  turpentine  that  the  spirit  may  be  procured ;  for 
W  and  naphtha  also,  if  subjected  to  careful  distillation  and  recti- 
fication, wiU  yield  a  spirit  or  camphine  differing  but  Uttle  from  that 
yielded  by  turpentine.  Mansfield's  BensoU  lamp  is  founded  on  an 
ingenious  mode  of  cembining  air  with  spirit  vapour.  Bensole  is  a 
compound  of  hydrogen  and  carbon,  procured  from  coal-tar.  The 
mode  of  employment  adopted  by  Mr.  Mansfield  consists  of 
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•Ik)  produces  nearly  tliree  pounds  of  carbonic  add,  and  a  pound  of  gas 
two  and  a  half  pounds  of  carbonic  add.  For  every  cubic  foot  of  gas 
burned,  rather  more  than  a  cubic  foot  of  carbonic  add  is  produced." 
As  the  water  produced  deadens  the  effect  of  the  flame,  and  as  the 
carbonic  add  is  yeiy  deleterious  to  the  lungs*  Dr.  Faraday  contrived  a 
mode  of  carrying  both  off  without  allowing  them  to  mix  with  the  air 
of  the  room.  Air  is  admitted  to  feed  the  flame,  nearly  in  the  usual 
way ;  but  when  the  products  of  combustion  have  arrived  at  the  top  of 
the  glass  chimnev,  their  progress  is  arrested  bv  a  covering  of  talc,  and 
they  are  compdled  to  pass  down  between  the  chimney  and  another 
hunger  glass  chimney  concentric  with  it.  The  open  space  between  the 
two  chimneys  communicates  with  a  pipe  whidi  is  conducted  in  any 
convenient  way  into  the  open  air;  the  carbonic  add,  aqueous  vapour, 
smoke,  and  otner  emanations  from  the  flame  have  no  means  of  escape 
except  throu^  this  tube,  and  they  are  thus  wholly  cut  off  from  con- 
tact with  the  air  of  the  room.  The  mode  of  carrying  out  the 
arrangement  may  be  varied  in  its  details;  but  the  general  result  is  said 
to  be  that  the  light  is  brighter,  the  space  around  the  liunp  cooler,  and 
the  air  of  the  room  less  vitiated  than  when  common  open  burners  are 
used. 

Many  other  ingenious  amngements  have  since  been  adopted  by 
different  inventors;  dther  to  lessen  the  production  of  smoke,  or  to 
curyoffthe  products  of  combustion  without  allowing  them  to  mix 
with  the  air  ox  Uie  room. 

LIGHTS  AT  SEA.  So  much  attention  has  been  already  given  to 
this  subject  under  the  heading  Colubionb  at  Ska.  in  this  work,  that 
little  remains  to  be  noticed  hore.  The  suggestions  therein  made  have 
been  weU  recdved  by  officers  of  the  navy  and  merchant  services,  and 
the  question  is  by  no  means  dormant  with  the  authorities;  a  perfect 
system  of  lighting  our  coasts  seems  to  be  not  distant^ 

LIGHTS,  FLOATING.    [Tbimitt  House.] 

LIGHTS,  NORTHERN.    [Polab  Liohts.] 

LIGNIN.  From  the  Latin  lignum,  wood.  The  structure  of  wood 
is  determined  by  the  supeipodtion  of  a  number  of  little  cells  or  vessels, 
more  varied  in  shape  but  somewhat  resembling  those  of  the  honeycomb. 
Tlte  m^erial  composing  this  structure  is  ceUulose  [Cells  ;  Tissues, 
VsaETABLB,  in  Nat.  Hist.  Div.],  but  the  chief  substance  which  fills 
up  the  cell,  which  incrusts  and  even  penetrates  the  walls,  and  which 
gives  firmness  and  hardness  to  the  whole,  is  Ugnin.  The  harder  and 
tougher  a  piece  of  wood,  the  more  lignin  does  it  contain. 

The  purification  of  lignin,  so  as  to  obtain  it  in  a  state  suffldentiy 
free  from  other  matter  to  admit  of  a  determination  of  its  oompodtion 
being  made,  is  exceedingly  difficult.  Like  cellulose,  it  is  insoluble  in 
water,  alcohol,  ether,  or  dilute  acids,  and  may  therefore  be  freed  from 
many  other  matters  by  succesdvdy  treating  it  with  these  agents.  Its 
chief  ohancteristio  is,  however,  a  greater  solubility  in  alkaline  liquids 
than  is  possessed  by  cellulose. 

Lignin  contains  a  greater  per  centage  of  hydrogen  than  is  necessary 
to  form  water  with  its  oxygen,  whereas  cellulose  contains  these  two 
dements  in  exactly  the  requiried  proportions,  cellulose  being  represented 
by  the  formula  C^H^O^  whilst  lignin  has  been  described  as  CmH^O^ 
Submitted  to  destructive  distillation  ligmn  yidds  acetic  add,  hence  the 
source  of  that  add,  when  wood  is  strongly  heated  in  iron  cylinders,  as 
described  in  treating  of  pyroUffneout  acid  [Aobtio  Aom].  That  it  is 
the  lignin  which  chiefly  furnishes  the  add  is  proved  by  the  fact  that 
the  hardest  varieties  of  wood — those  containing  most  incrusting  matter, 
or  lignin—yidd  the  laigest  amount  of  add,  when  equal  weights  of  the 
wood  are  operated  upon. 

Lignin  is  slowly  acted  upon  by  chlorine,  and  is  dissolved  by  an 
aqueous  solution  of  that  gas.  Sulphuric  add  abstracts  water  from  it, 
and  sets  free  carbon.  Iodine  does  not  colour  it  It  is  tastdess  and 
odourless,  and  is  insoluble  in  water  and  alcohoL 

Lignin  is  identicd  with  the  substance  noticed  by  Payen  as  MatUre 
incruttante. 

In  its  isolated  condition  lignin.  has  no  practical  value,  but  the  appli- 
cation of  it  as  liffnwutfifre  in  the  manu^ture  of  linen,  cotton,  hemp, 
&c.,  fta,  is  obviously  of  the  highest  importance. 

See  also  LiONSf ,  in  Nat.  J^t.  Drv. 

LIGNONE,  a  volatile  liquid  obtained  from  crude  wood  spirit  It  is 
probably  a  mixture  of  several  substances,  as  analyses  of  this  body  made 
by  different  chemists  exhibit  great  discrepancies. 

LIGUSTRIN,  a  bitter  solid  substance,  of  unknown  oompodtion, 
found  in  the  JAgmtrwai  mdgcare. 

LILACIN  {Sipringin),  a  orstalline  substance  found  in  the  buds  and 
bark  of  the  common  lilac.  It  possesses  a  nauseous  bitter-sweet  taste, 
is  soluble  in  8  to  10  parts  of  water,  or  the  same  amount  of  alcohol,  but 
insoluble  in  ether.  Dissolved  in  concentrated  sulphuric  add,  the 
solution  first  assumes  a  greenish-yellow  tint,  passing  gradually  to  a 
violet-blue,  which  becomes  amethyst>red  when  diluted  with  water. 
Lilacin  does  not  contain  nitrogen,  but  its  exact  oompodtion  is 
unknown. 

LIMB.  (Astronomy.)  The  edge  of  a  planet  is  called  its  limb ;  also 
the  edge  of  any  drde  which  forms  part  of  an  astronomical  instrument 

Llliul.  In  building  operations  Ume,  the  dehydrised  oxide  of  caldum, 
ia  its  various  modifications  is  used  for  the  purpose  of  fonning  tiie 
material  by  means  of  which  the  small  materials  used  in  masonry  or 
brickwork,  are  bound  or  cemented  together;  and  the  predse  word 
Ume  ii  used  in  contradiBtinction  to  planter  (or  the  sulphates  of  lime). 


or  of  cemeiit  (or  the  highly  silicated  carbonates  of  lime  and  dumina), 
to  designate  the  materials  obtained  from  the  calcination  of  <^rbf>natfwi 
of  lime  of  comparativdy  pure  and  dmple  oompodtion.  The  various 
descriptions  of  limes,  technically  conddered,  are  those  which  are  known 
by  the  names  of  the  rich,  the  poor,  the  moderatdy  hydraulic,  the 
hydraulic,  and  the  eminentiy  hydraulic  limes ;  uid  the  application  of 
these  names  depends  exdudvdy  upon  the  manner  in  which  the  re- 
spective limes  pass  through  the  stages  of  daking,  or  of  setting;  Veiy 
little  attention  is  pdd  in  practical  building  opexutions  to  the  median- 
ioal  structure  of  the  stones  from  which  the  various  limes  are  obtained, 
and  the  qualities  of  the  caustic  limes  themsdves  constitute  the  only 
recognised  elements  of  the  dasdfication. 

The  materials  obtained  from  the  oddnation  of  limestoQes  contain- 
ing less  than  6  percent  of  the  silicate  of  lime,  and  otherwise  composed 
of  the  pure  carbonate,  are  those  called  the  rUk  Um€»,  on  account  of  tha 
remarkable  increase  of  volume  they  assume  when  water  is  added  to  them 
(or  when  they  are  daked),  for  the  purpose  of  being  reduced  to  the  state 
of  the  plastic  material,  to  be  subsequentiy  mixed  with  sand,  for  the  for- 
mation of  mortar.  They  increase,  in  fact,  as  much  as  84  or  i\  of  their 
original  volume  when  measured  in  the  lump,  and  about  }  of  their 
original  weight ;  they  absorb  in  so  doing  about  1{  times  their  bulk  of 
water.  Naturally  contractors  prefer  limes  of  tiiis  description ;  for,  to  use 
one  of  their  own  phrases,  "  they  carry  more  sand ;"  but  such  pure  rich 
limes  never  $et  (or  harden  bv  czystalusation),  when  in  laige  bodies,  or 
lai^e  masses  of  work,  and  they  are  very  soluble  in  frequentiy  renewed 
water.  It  follows,  therefore,  that  pure  rich  limes  snould  never  be 
used  for  external  walling,  or  for  works  likely  to  be  exposed  to  the 
action  of  running  or  of  tidal  water.  In  sea  water  another  sounse 
of  danger  arises  from  the  tendency  of  the  lime  to  pass  into  the  state  of 
the  sulphate  of  that  base.  Some  curious  illustrations  of  the  length  of 
time  during  which  laxige  bodies  of  sUked  rich  lime  will  zemain  in  a 
plastic  state  are  to  be  found  recorded  in  YicaVs '  Rechetches  sur  Im 
Chaux." 

When  the  limestones  operated  upon  contain  from  1  to  80  per  cent 
of  impurities,  such  as  the  oxides  ol  iron,  manganese,  m^piMMJ^  and 
sand  m  the  form  of  insoluble  silica,  they  yield  limes  which  do  not 
increase  in  bulk  when  slaked  (in  any  notable  manner) ;  and  are  there- 
fore known  as  the  poor  Uma,  The  hydraulic  limes,  to  be  noticed 
hereafter,  are  also  poor,  in  so  &r  as  their  expandon  is  concenied ;  but 
they  differ  from  the  class  usually  known  by  that  name  in  this  respect, 
namely,  that  the  poor  limes,  containing  impurities  such  as  an 
above-named,  do  not  set  imder  water  within  any  reasonable  time,  if 
at  all ;  whereas,  the  hydraulic  limes  possess  that  faculty  in  variable 
degrees. 

The  hydraulic  Ume»  are  those  which  are  obtained  from  the^  calcina- 
tion of  limestones  containing  proportions  of  the  silicate  of  dumina,  in 
combination  with  the  pure  oxide  of  caldum.  varying  within  the  limits 
of  from  6  to  80  per  cent  of  the  silicata  of  alumina  in  the  whole  mass ; 
and  it  appears  that  it  is  upon  the  greater  or  less  rapidity  of  formation, 
and  of  the  stability  of  the  hydrated  dlicate  of  lime  and  dumina 
thus  formed  by  the  addition  of  water  to  the  caustic  lime,  that  this 
class  of  mateiials  owes  the  power  of  setting  under  water,  and  of 
redsting  the  solvent  action  of  the  latter,  from  which  circumstance'  its 
name  is  derived.  When  the  proportion  of  the  silicate  of  dumina 
ranges  between  the  limits  of  from  6  to  8  or  12  per  oent,  the  lime 
becomes  simply  moderctUly  kydrauUe;  when  the  proportion  ranges 
between  12  and  20  per  oent,  the  lime  is  kydrawUe;  and  when  it 
ranges  between  20  and  80  per  oent»  the  lime  becomes  eminenUy 
hydrauUe  ;  and  at  last  closely  approaches  the  character  of  the  cements. 
According  also  to  the  proportion  of  the  silicate  of  dumina  present  in 
the  limestone  is  the  lime  obtained  from  it  mora  or  less  rich,  for  the 
moderately  hydraulic  limes  swdl  nearly  as  much  as  the  rich  limes  in 
slaking,  and  with  nearly  equd  rapidity  and  evolution  of  heat;  whereas 
the  hydraulic  limes  only  increase  from  If  to  24  of  their  original 
volume,  they  dake  dowly,  and  give  out  comparatively  littie  heat  In 
contradiBtinction  to  the  rich  limes,  however,  they  set  rapidly  in  the 
open  air,  and  permanently  under  water ;  for  which  reasons  they  done 
diould  be  used  for  exposed  or  submerged  walls.  Artifidd  hydraulic 
limes  are  made  by  the  addition  of  day,  containing  soluble  siUcate  of 
alumina,  to  the  puro  carbonate  of  lime,  and  by  calcining  those  mate- 
rials together;  or  it  is  made  by  the  addition  of  pounded  and  rather 
under-burnt  brick  or  tile-dust  to  the  mortar  of  rich  limes.  The  arti- 
fidd hydraulic  limes  obtdned  by  the  simultaneous  cdcination  of  the 
lime  and  clay  aro,  it  may  be  observed,  much  mora  fitted  to  resist  the 
solvent  action  of  running  waters,  than  those  in  which  no  pyrogenous 
combination  takes  place  between  those  elements. 

The  common  chdk  lime  of  the  neighbourhood  of  London  may  be 
coxiddered  to  represent  the  type  of  the  rith  timet ;  some  of  the  impuro 
oolitic  stones  yield  the  deddedly  poor  Umet;  and  the  blue  lias  lime 
may  be  taken  to  represent  the  type  of  the  hydraulic  lima ;  the  so- 
called  gray  ttane  Ume  of  London  is  dmply  a  moderately  hydraulic 
lime;  whilst  striotiy  npeaking,  the  Portland  cement  ought  to  be  con- 
ddered an  eminently  hydrauUe  caHfieial  Um/c  [Portlaio)  Csmknt]. 
The  gny  stone  lime  is  obtdned  from  the  basement  beds  of  the  chalk ; 
and  Uie  Hue  Hat  Ume  from  the  formation  of  that  name.  The  Romans 
seem  to  have  used  pounded  brick  dust  for  the  purpose  of  makiag 
artificial  hydraulic  limes,  whenever  they  could  not  obtain  puszuolanos, 
or  dmilar  volcanic  silicates  of  dumina;  and  the  modem  engineers 
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hav0  largely  employed  the  latter  ehes  of  materialfl,  such  a«  the  Italian 
pussuolanoe,  or  the  trass  of-  WeBtphalia,  in  their  marine  works.  Of 
Ute  years,  howerer,  the  use  of  the  Roman  and  of  the  Portland  cements 
has  almost  entirely  superseded  that  of  the  mechanical  mixtures  of 
lime  and  the  silicate  of  alumina. 

The  proportions  of  sand  it  may  he  desirable  to  mix  with  a  lime  for 
the  purpose  of  making  mortars,  must  vaiy  with  the  richness  of  the 
limes ;  and  it  may  briefly  be  said,  that  it  ought  to  be  equal  to  the 
amount  of^  expansion  of  the  lime  itself  in  slakmg ;  that  is  to  say,  that 
a  lime  expaqmng  to  8  or  4  times  its  original  volume  may  be  mixed 
with  three  or  four  times  its  said  volume  of  sand,  and  so  on.  In 
practice,  these  proportions  of  sand  may  often  be  exceeded  without 
inconvenience ;  and  it  would  appear  that  the  chemical  nature  of  the 
■and  haa  a  marked  influence  upon  the  character  of  the  resulting 
mortar;  lor  in  proportion  as  the  sand  partidpates  of  the  character  of 
the  soluble  silicate  of  alumina,  or  in  proportion,  in  fact,  as  it  con- 
tributes to  the  formation  of  a  double  silicate  of  lime  and  alumina, 
will  the  compound  between  it  and  the  lime  acquire  the  property  of 
hardening  under  water. 

It  may  be  added,  that  when  the  rich,  or  the  poor  limes,  are  im- 
mersed in  water,  in  vessels  open  at  the  top,  as  is  done  in  trials  upon 
the  quality  of  this  class  of  materials,  they  never  set.  The  hydraulic 
limes  set  after  6  or  8  days'  immersion,  and  at  the  end  of  about  6 
months  they  become  as  hsad  as  the  softer  kinds  of  chalk ;  and  the 
eminently  hydraulic  limes  set  within  8  or  4  days  after  their  immersion, 
beoomipg  within  6  months  as  hard  as  ordinary  limestones.  The  pure 
Ume  itself  is  soluble,  to  the  very  last  grain,  in  water,  in  proportions 
varying  with  the  temperature  of  the  latter.  Dr.  Dalton  considered 
that  at  moderate  temperatures  (about  60*),  water  could  take  up  >^  of 
its  own  weight  of  lime ;  and  at  212*  Fal^.,  it  is  able  to  take  up  about 
jt^  of  that  weight.  The  colouring  material  used  in  building  operations 
under  the  name  of  lime-white,  is  merely  water  containing  an  excess  of 
lime,  to  which  a  little  sise  should  be  added,  in  order  to  counteract  the 
tendency  of  the  lime  to  detach  itself  from  the  surfaces  to  which  it  has 
been  applied  when  the  water  has  evaporated.  The  rich  lime  is  used 
in  some  trade  operations,  as  in  tanning ;  and  also  to  a  great  extent  as  a 
disinfectant  in  the  form  of  lime-white  upon  walls,  and  as  a  soluble 
hydrate  in  the  case  of  waters  containing  impurities  in  suspension.  In 
forming  operations  it  is  also  largely  employed,  as  a  dressing  or  even  as 
a  manure ;  and  latterly,  the  lime-lig^t  may  be  considered  to  indicate  a 
further  remarkable  application  of  this  important  material  This  li|^t 
is  obtained  by  igniting  the  united  jets  of  oxygen  and  hvdrogen  gas 
upon  a  piece  of  caustic  lime,  which  thus  becomes  heatea  to  a  most 
intensely  luminous  degree.  The  practical  applications  of  lime  in 
building  operations  will  be  further  referred  to  under  Mobtab  ;  Pt.aw. 
TBEDfo;  Slaxiho. 

LIME,  Medical  Propertki  o/. —Though  lime  exists  in  almost  all 
plants,  yet  it  is  more  particularly  the  characteristic  element  of  animal 
structures,  into  which  it  is  introduced  with  the  food,  as  well  as 
often  by  the  water  drank,  especially  when  hard.  It  is  present  in 
small  quantity  in  sea-water  (Delabeche).  A  deficiency  of  lime  in  the 
body  causes  a  softness  of  the  bones  to  result ;  while  an  excess  of  it 
occasions  preternatural  induration  of  the  bones,  morbid  growths  from 
them,  or  exostoses,  ossificationB  of  the  cartilages,  of  the  heart  and 
arteries,  as  well  as  depositions  of  calcareous  concretions  in  various 
glands  and  cavities,  such  as  the  urinary  bladder.  [Calculus.]  The 
action  of  lime  on  tiie  human  system  varies  considerably  accoiding  to 
the  state  in  which  it  is  when  introduced  into  or  applied  to  it  Thus 
quick-liibe  is  violentiy  escharotic,  causing  inflammation  and  often  de- 
composition of  the  part  which  it  touches,  and  is  never  employed  save 
when  the  actual,  destruction  of  the  part  is  intended.  In  a  state  of 
great  dilution,  such  as  that  of  lime-water,  or  when  rendered  mild  by 
combination  with  carbonic  acid  or  phosphoric  add,  it  scarcely  produces 
any  immediate  or  direct  action  beyond  what  results  from  its  com- 
bining with  the  acids  of  the  stomach,  and,  if  in  considerable  quantity, 
absorbing  the  mucous  and  other  secretions.  It  likewise  checks  the 
secretions  of  remote  mucous  membranes  with  which  it  is  not  brought 
into  contact,  such  as  those  of  the  bronchia.  After  its  absorption  into 
the  system,  it  augments  the  secretion  of  the  kidneys,  and  at  the  jsame 
time  hinders  the  excessive  formation  of  uric  acid. 

Lime-water  has  an  effect  beyond  what  results  from  its  combining 
with  any  excess  of  add,  of  a  kmd  to  create  diarrhosa,  for  it  acts  as  an 
astringent  and  tonic.  Hence  it  removes  a  tendency  to  tiie  disease,  as 
well  as  cures  it,  when  debility  is  the  cause.  Its  action  is  often  pro- 
moted by  combination  with  aromatics,  as  in  the  aromatic  confection, 
and  occasionally  with  opium.  Carbonate  of  lime  in  the  form  of  pre- 
pared chalk  acts  in  a  similar  way,  but  is  accompanied  with  a  diseng^tge- 
ment  of  carbonic  add,  which  is  sometimes  benefidal,  at  other  times 
distressing  to  the  patient  [Antacids;  ABTBiiroiNT&]  Lime-water 
is  often  the  most  effectual  means  of  reconciling  the  stomach  to  a  milk- 
diet,  and  is  also  of  great  service  in  removing  the  tendency  to  the 
generation  of  worms.  [AnTHUicnvTics.]  Lime-water  with  olive  oil 
is  a  useful  application  to  bunu^  called  cairon  oil,  or  LkUmaUum  colds 
of  the  Pharmacopoeia. 

Chloride  of  lime  appears  to  exercise  a  specific  power  over  the 
lymphatic  vessels  and  glands,  increasing  their  activi^,  so  that  under 
its  influence  various  swellings  and  indurations  have  first  softened  and 
then  disappeared.     This  is  the  more  remarkable  as  bnmdiooels^  or  J 


enlargement  of  the  thyroid  gland,  seems  to  be  caused  chiefly  by  drink- 
ing water  abounding  m  calcareous  salts.  Chloride  of  lime  has  been 
strongly  reconmienaed  in  scrofula.  It  is  generaQy  given  in  the  form 
of  solution,  but  in  a  dry  state,  with  extract  of  oonium,  it  is  even  more 
useful. 

The  great  tendency  of  chloride  of  lime  to  absorb  humidity  from  the 
air  renders  it  of  much  utility  in  preserving  steel  and  surgical  instru- 
ments from  rust.  Hence  the  presence  of  a  portion  of  it  in  chests  sent 
to  sea  protects  the  fine  edge  from  erosion.  For  the  use  of  the  chloride 
(hypocmorite)  of  lime  as  a  disinfecting  agent,  see  Aktiseftics,  Chlo- 
Rune,  and  Disinfectants. 

Phosphate  of  lime  has  been  recommended  in  rickets  and  other 
diseases  of  the  bones  in  which  this  earth  is  defident.  Its  utility  is 
increased  by  using  at  the  same  time  phosphate  of  iron,  or,  if  *  that 
cannot  be  obtained,  the  sesquioxide  or  rust  of  iron.  This  salt  and 
many  other  salts  of  lime  exist  in  different  mineral  waters,  and  some  of 
their  efifocts  are  due  to  this  itmiregnation.    pCiNBBAX.  Waters.] 

Lime-water,  if  at  hand,  affords  an  efficient  antidote  to  poiaomng 
with  some  of  the  mineral  acids,  such  as  sulphuric  or  hydrodiloric,  also 
oxalic  add.  Some  of  the  lime  or  plaster  torn  from  the  walls  of  the 
room,  diffused  tlut)ugh  water,  wiU  answer  this  end. 

LIME.    [CALCixnc ;  Oxygen  and  Oodcmm,] 

LIME.    [ManubsJ 

LIME  KILNS.  The  description  of  ovens  in  which  limestones  are 
subjected  to  the  process  of  calcination  are  known  by  the  name  of  lime 
kilns.  These  structures  are  usually  built  of  bridcworiL  lined  with  fire- 
bricks, and  in  shape  are  either  rectangular  straight  prisms,  portions  of 
flinders,  cylinders  surmounted  by  truncated  cones,  reversed  straig^t- 
sided  cones,  or  cones  produced  by  the  revolution  of  an  dlipeoid.  The 
first  three  forms  are  used  for  what  are  called  tntermiUent  Xmm,  whether 
of  wood  or  coal ;  the  next  two  forms  are  used  for  what  are  ealled  rtmning 
kUn$,tad  are  those  in  which  coal  is  burnt;  whilst  the  last  of  all  is  most 
generally  used  when  peat  is  the  fuel  employed.  In  the  intermittent 
kilns  the  main  body  of  the  fuel  is  applied  below  the  duage,  uid  after 
it  has  been  consumed  the  fire  is  let  out  and  the  kihi  cooled ;  in  the 
running  kilns  the  fuel  is  intermixed  with  the  charge,  toad  the  caldned 
lime,  foiling  to  the  bottom,  is  gradually  wiUidrawn  as  it  is  burnt,  so 
that  the  operation  is,  technically  speaking,  continuous.  Local  con- 
siderations of  the  oost  of  construction,  of  ftiel,  and  of  the  nature  of 
the  demand,  must  regulate  the  choice  of  the  particular  description  of 
kihi. 

It  is  calculated  that  the  degree  of  heat  required  in  a  lime  kiln  is 
about  from  16  to  80  of  Wedgewood's  pyrometer,  and  that  in  inter- 
mittent kilns  this  heat  must  be  maintained  for  between  8  or  4  days. 
It  is  supposed  that  about  60  cubic  feet  of  oak,  117  feet  of  fir,  about 
the  same  quantil?^  of  peat,  and  9  cubic  feet  of  coal  are  required  to 
calcine  86  cubic  feet  of  limestone,  in  intermittent  kilns;  and  that  7 
cubic  feet  of  coal  are  able  to  caldne  that  quantity  of  lime-atone  in 
running  kilns.  The  lime-stones  lose,  on  the  average,  45  per  cent,  of 
their  weight  by  the  evaporation  of  the  water,  and  the  expulsion  of  the 
carbonic  add  gas ;  but  they  hardly  dimTnish  in  volume  more  than 
from  1  to  2  per  cent  A  great  deal  of  the  loss  of  weight  by  caldnation 
is  permanent ;  for  even  after  the  lime  has  been  hydnited  thoroughly, 
it  remains  about  from  15  to  17  per  cent  less  in  weight  than  it  had 
previously  been,  when  in  the  form  of  the  stone. 

LIMB  LIGHT.    [Obuuhonb'b  Light.] 

LIME-TREE :  Economical  Uses.  The  wood  of  the  European  Lime, 
which  is  of  a  yeUowish-white  colour,  is  dose-grained,  soft,  light, 
smooth,  and  not  liable  to  be  attacked  by  insects.  It  is  used  for  the 
soimding-boards  of  pianofortes;  for  many  articles  of  cabinet-work  and 
domestic  utensils ;  for  small  boxes  to  contain  perfumery  and  drugs ; 
and  for  some  of  the  better  kinds  of  children's  toys.  Curriers,  glovers, 
and  shoemakers  find  lime  to  be  the  beet  wood  for  their  cutting4>oBTds. 
The  colour,  grain,  softness,  and  surface  texture  have  given  lime-wood  a 
high  favour  among  carvers;  many  of  the  fine  carvings  at  Windsor 
Oastie,  Chatsworth,  and  Trinity  College  Libniy  at  Cambridge,  are  in 
this  wood.  Hollar,  the  wood-engraver,  is  said  to  have  used  lime-tree 
forhisblodcs. 

The  chareoal  obtained  from  the  lime  ranks  next  to  that  from  hasel 
for  gunpowder.  Baskets  and  cradles  are  sometimes  made  from  the 
twigs.  The  bark  is  twisted  into  rope,  twine,  and  matting,  in  some 
countries.  The  Bussian  peasants  often  make  the  soles  of  shoes  with 
the  outer  bark,  while  the  bark  of  the  young  shoots  is  woven  into  a 
material  for  the  uppers.  Thev  also  manage  to  make  baskets  and  boxes 
with  strips  of  the  inner  bark;  and  employ  the  outer  baric  of  the 
older  trees  as  a  substitute  for  tiles  and  slates  for  their  huts.  In 
various  countries  the  fibres  of  the  inner  bark  are  so  prepared  as  to 
be  used  as  a  substitute  for  hemp  and  flax  in  making  fishing-nets, 
cloth,  Sui,  The  matting,  so  much  used  by  upholsteren  and  gardenersi 
comprises,  among  other  kinds,  that  which  is  made  in  Sweden  and 
BuBsia  from  lime-bark;  the  pieces  are  steeped  in  water  till  the  layen 
separate  fredy;  and  these  layers,  when  separated  into  ribands  or 
strips,and  dried,  are  woven  or  interlaoedinto  matting.  The  leaves  of  the 
lime-tree  are  used  as  cattie-f  ood  in  some  parts  of  Europe.  The  sap 
will  yield  sugar,  but  not  to  a  profitable  extent  A  sort  of  ooooa  has 
been  prepared  from  the  fruit  The  honey  procured  by  bees  from  the 
flowen  of  the  lime-tree  is  said  to  exod  all  others  in  ddicaoy.  It  is 
an  important  article  of  oommeroe  in  Lithuania.  Galida.  Transvlvanis. 
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the  Uknine,  MoIdaviA,  and  the  neighbouriiig  parte  of  Eurcpe ;  and  the 
choice  liqueur  roiogiUo  iB  mainly  prepared  from  it. 

LIMIT :  LIMITS,  THEORT  OF.  The  woid  limit  impliee  a  fixed 
magnitude  to  which  another  and  a  Tariable  magnitude  may  be  made  as 
nearly  equal  aa  we  please,  it  being  impoeaible  however  that  the  variable 
magmtude  can  abaolutely  attain,  or  be  equal  to,  the  fixed  magnitude. 
In  thia  atriot  aenae  of  the  word  there  are  two  conditions  which  must 
be  fulfilled  before  ▲  can  be  called  the  limit  of  p :  first,  p  must  never 
become  equal  to  ▲;  secondly,  p  must  be  capable  of  being  made  aa 
nearly  equal  to  ▲  as  we  please. 

The  method  of  limits  ia  in  reality  nothing  more  than  one  way  of 
evading  the  use  of  the  word  infinite  in  an  absolute  sense  [IirranrB]  : 
which  may  be  shown  as  follows.  If  we  take  two  common  algebraual 
expresrions,  such  as  x  and  xx,  or  se^,  there  con  be  no  objection  to 
saying  that  when  x=s7, 2*349,  because  7  ia  a  definite  number,  and  the 
operation  7  x  7  ia  perfectly  intelligible.  And  we  may,  if  we  please, 
say  that  when  x  approaches  7,  ae^  approaches  49,  so  that  if  x  may  be 
made  aa  near  aa  we  please  to  7,  a^  can  be  made  as  near  as  you  please  to 
49.  Or,  7  being  the  limit  of  x,  49  is  the  limit  of  sfi.  The  preceding  is 
superfluous,  because  it  ia  more  aimide  to  say  at  once  that  aH  it  49  when 
a;  M  7.  But  suppose  that  x,  instead  of  being  taken  at  pleasure,  must  be 
determined  by  means  of  y;  and  let  the  investigation  of  the  relation 
between  x  and  y  lead  to 

then,  BO  long  as  y  has  ai^  finite  value,d;mu8t  be  more  t]}an  7;  nor  can 
the  assertion  x=  7  be  made  without  the  implication  that  y  ia  infinite. 
In  this  case  then  we  can  only  say  that  x  can  be  made  as  near  aa  you 
please  to  7,  if  we  mi^  take  y  as  great  as  we  please ;  in  which  case  o^ 
can  be  made  as  near  as  you  please  to  49.  In  the  language  of  the  article 
infinite,  we  say  (for  abbreviation,  as  explained  in  Infinitb)  that  a;  is  7 
and  afl  is  49,  when  y  is  infinite :  in  the  language  of  the  present  article, 
we  say  that  x  hat  the  limU^7,  and  a^  the  liznit  49,  when  y  increaaes 
vUkoui  Umii.  We  shall  now  translate  the  various  illustrations  given 
in  the  article  just  dted,  from  the  language  of  infinites  into  that  of 
limits. 

When  s  is  infinite,  ▲  is  equal  to  B.  If  Abe  a  fixed  magnitude,  read 
— ^If  X  increase  without  limit,  ▲  is  the  limit  of  B :  if  b  be  a  fixed  magni- 
tude,  read — ^If  z  increase  without  limit,  B  ia  the  limit  of  a  :  if  both  ▲ 
and  B  be  variables,  read — When  a  increases  without  limit,  ▲  and  B 
approach  to  the  same  limit. 

A  finite  quantity  x,  divided  by  an  infinite  quantity,  is'  nothing.  For 
this  read — When  the  denominator  of  a  fraction  increases  without  limit, 
the  numerator  remaining  the  same,  the  fraction  diminishee  without 
limit. 

Every  drde  is  a  regular  polygon  of  an  infinite  number  of  sides.  For 
this  read — If  the  number  of  sides  of  a  regular  polygon  inscribed  in  a 
circle  be  increased  without  limit,  the  polygon  approadies  without  limit 
to  the  drde :  or,  the  cirde  is  the  limit  of  all  the  regular  polygona 
which  can  be  inscribed  in  it. 

When  X  is  infinite,  ▲  and  B  are  both  infinite,  but  a  is  infinitely 
greater  than  B.  For  this  read — ^When  x  increasea  without  limit,  a  and 
B  both  increase  without  limit,  but  the  ratio  of  a  to  B  also  increases 
without  limit,  or  the  ratio  of  B  to  a  dimimshea  without  limit. 

When  x=a,giM  infinite.  For  this  read — ^When  x  approaches  with- 
out limit  to  o,  s  increases  without  limit. 

Two  infinitely  great  quantitiea  may  have  a  finite  ratio.  For  this 
read — ^When  two  quantities  increase  without  limit,  their  ratio  does  not 
neceesazily  increaae  without  limit,  but  may  have  a  fixiite  limit. 

Two  infinitely  small  quantities  may  have  a  finite  ratio :  or — ^when 
two  quantitiea  diminiah  without  limit,  their  ratio  does  not  neoessarily 
<!imi^»1i  without  limit,  but  may  have  a  finite  limit. 

When  A  iB  infinitely  small,  b  is  infinitely  great.  For  this  read — 
When  A  diminishes  without  limit>  b  increases  without  limit. 

An  infinitdy  small  arc  of  a  curve  is  equal  to  its  chord.  >  Fortius 
read — ^When  tiie  arc  of  a  curve  diminishes  without  limit,  the  ratio  of 

arc 
the  arc  to  the  chord,  or  the  firaction  --^— -v,  approaches  the  limit  unity. 

Of  two  infinitely  small  quantities,  one  may  be  infinitely  smaller  than 
the  other.  For  this  read — ^When  two  quantitiea  diminish  without 
limit,  it  IE  also  possible  that  their  ratio  ma^  diminish  without  limit. 

Hitherto  we  have  been  dealing  with  condderations  which  may  appear 
purdy  verbd,  but  which  are  nevertheless  connected  with  the  trans- 
Ltion  of  two  veiy  different  modes  of  conception  each  into  the  other. 
But  were  they  dedared  to  be  merely  verbal,  they  would  not  be  unim- 
portant^ It  ia  of  great  consequence  that  the  fundamental  notions  of 
mathematica  ahould  be  expressed  in  those  terms  which  have  always 
repreaented  the  rude  and  unzigorous  form  in  which  they  are  expressed 
in  common  life :  and  also,  when  the  form  juat  alluded  to  has  given 
birth  to  several  different  modes  of  expreodon,  it  ia  necessary  to  point 
out  the  connection  of  theae  with  eadi  other,  and  to  lasaimilate  their 
defined  meanings.  But,  so  far  as  demonstration  is  ooncenied,  we  have 
made  no  step  by  using  one  form  of  words  instead  of  another,  or  even 
by  substituting  the  notion  of  a  limit  unattainable  for  that  of  the  same 
magnitude  atUined  by  the  suppodtion  of  abedute  infinity.  The 
theorem  bj  which  rigorous  results  are  obtained  is  the  following :    If 
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two  variable  magnitudea,  a  and  b,  be  dwi^  equd,  and  if  they  have 
limita,  namely,  p  the  limit  of  a,  and  Q  of  B ;  then  p  and  q  must  be 
equd.  This  proportion  may  seem  almost  self-evident;  it  is  not 
however  a  perfect  axiom,  and  the  method  of  exhauationa  [Qbombtbt] 
was  employed  by  Ardumedes  to  prove  it,  or  rather,  to  prove  the  pro- 
podtion  that  if  two  variable  magnitudes  be  dways  in  a  giv«n  ratio, 
their  limita  are  in  that  ratio.  The  latter  form  of  the  propodtion  ia 
requisite  in  Geometry  [Pbopobtiom]  ;  the  former  ia  sufficient  in 
Algebra ;  and  the  proof  ia  as  follows :  Supposing  a  and  b  for  instance 
to  be  varying  lines,  dways  equd,  let  their  UmUs,  if  poedble,  be  the 
unequd  lines  kl  and  mh. 


K- 
M- 


-N 


Since  a  and  B  are  equal,  and  dnoe  the  first  can  be  made  as  near  aa 
we  please  to  K  L,  and  the  second  to  x  N,  it  follows  that  the  latter  pair 
are  as  nearly  equd  as  we  please.  But  thia  is  not  true,  since  the  limits 
are  fixed  and  invariable  magnitudes,  differing  (if  they  differ  at  all)  by 
a  fixed  and  invariable  quantity.  Consequentiy  the  limite  cannot  be 
other  than  equal  The  proof  of  the  propodtion  of  Archimedes  is  given 
in  Geombtbt. 

This  proposition,  being  once  understood,  is  more  fruitful  in  applica- 
tions than  almost  any  other.  We  shall  give  one  instance  from  geometry 
and  one  from  algebra. 

Circles  are  to  one  another  as  the  squares  on  their  diameters.  For 
this  propodtion  is  evidentiy  true  of  tiie  regular  polygons  inscribed  in 
the  two  drolee  with  the  same  number  of  ddes ;  and  the  polygona  may 
be  made  aa  nearly  equal  aa  we  please  to  the  circleai  The  limita  of  the 
polygons  then  (or  the  cirdes  themselves)  are  in  that  ratio  which  the 
polygons  always  preserve. 

As  an  instance  from  algebra,  apply  the  Binomial  Tbsobex  to  the 
devdopment  of 

1^ 

(1 +!«;)•=  A, 


which  gives,  by  an  ea^  transformation. 


!+«+ 


2 


afi  + 


l-»  l-2» 


a:»  + 


(A), 


a  series  which  (by  the  method  in  Cokveboekt)  is  dways  convergent 
when  nx  is  less  than  unity.  Apply  the  same  method  to  the  develop 
mentof 

(1+jm?)-=b; 
which  gives  in  the  same  manner 


l+yx+y  -g-  «'+y  ~2 8~  ^"^ 


(B). 


Now  B  is  evidentiy  a'  ;  and  if  when  n  dimimshes  without  limit,  b 
and  A  approach  the  limits  P  and  Q,  then  b  and  a  '  (equd  quantities) 
will  approach  the  limita  q  and  p  ',  which  are  therefore  equal  But  the 
Umit  of  A,  when  n  diminishes  without  limit,  is 


l+»+ 


2 


■'■278  + 


=P. 


That  of  b,  on  the  same  supposition,  is 
l+xy+  "Y"  +   278 


=0. 


Hence  the  second  of  these  series  is  the  yth  power  of  the  first;  a 
theorem  which  thedgebrdcd  student  wiU  recognise  as  one  of  the  most 
important  in  that  science. 

The  method  of  HmitM  generally  meana  the  Bifferentid  Cdculus 
exhibited  upon  the  prindples  explained  in  the  artide  Diffxbbntial 
Coefficient.  It  ia  admitted,  by  a  lai^ge  majority  of  those  who  are 
capable  of  forming  a  judgment,  that  tiie  method  by  which  this  theory 
should  be  establidied  is  either  the  method  of  limits,  or  that  of  La- 
grange [Functions,  Theort  of],  or  a  mixture  of  the  two.  The 
number  of  those  who  contend  for  the  second  has  very  much  diminished 
of  late  years;  and  the  controversy  (if  such  a  thmg  can  be  said  to 
exist)  lies  between  the  first  and  third.  The  reader  will  find  in  the 
eighth  number  of  the  Treatise  on  the  subject,  published  by  the 
ScKnety  for  the  Diffudon  of  Useful  Knowledge,  some  additiond  reasons 
for  conddering  the  use  of  assumed  expandons  aa  fidladoua.  See  alao 
Sbribb. 

It  haa  been  customary  in  dementary  mathematicd  works  to  en- 
deavour to  postpone  the  theory  of  limits  as  late  as  posdble.  Such  an 
attempt  can  never  be  very  auccessf ul ;  a  dear  understanding  of  the 
notion  of  a  limit  may  eaaily  be,  and  often  ia,  deferred  sine  dU,  but  the 
necesdty  for  such  an  understanding  enters  with  the  Sixth  book  of 
Euclid.  We  diall  even  undertake  to  diow  [Pbopobtioh]  that  tha 
fifth  book  cannot  be  properly  understood  without  it. 

Wherever  we  have  occadon  to  apeak  of  a  suppodtion  as  true,  &>w- 
ever  tmall  a  quantity  may  bt,  we  are  really  involving  the  notion  of  a 
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limit.  We  caanoi,  lor  exunple,  eren  define  uniform  veloeity  withont 
ii.  If  f  be  the  number  of  feet  described  by  a  point  in  the  number  of 
leoondB  t,  there  is  uniform  Telocity  when  i-^i  is  the  name  for  all 
Tftlues  of  t,  howeffer  tmaU,  begm  to  reckon  t  at  what  part  of  the  motion 
we  may.  Thia  is  saying  that,  begin  where  we  may,  the  limit  of  # 4-t  ia 
always  the  same. 

One  of  the  beat  studies  in  the  theoty  of  limits  is  the  first  section  of 
Newton's  Prindpia.  In  the  artide  Pbixb  aitd  Ultimate  Ratios  we 
fli^ll  present  one  or  two  of  the  leading  propositions. 
LIMITATION^  STATUTE  OF.  [Statute  of  LuoTATioirs.] 
LIMMA  (ktltAfjMf  a  remainder),  in  ancient  Greek  muaio^  is  that 
which  remains  of  the  greater  tone  when  the  apotome  is  taken  from  it. 
[Afotoms.]  The  greater  tone,  as,  for  instance,  c,  d,  is  divisible  into 
nine  commas;  of  these,  five  constitute  the  apotome,  four  the  limma: 

5        4        9  243 

or,  7  +  7  s  g.    The  r^tio  of  the  limma  Ib  qcq*  and  for  all  practical 

purposes  it  may  be  considered  as  the  minor  semitone  of  the  modem 
sode. 

LIMONIN  (C„H,sO.,  f)  is  a  bitter  ciystalline  substance  found  in 
the  seeds  of  lemons  and  oranges.  It  dissolves  in  sulphuric  acid  with  a 
red  colour,  but  the  addition  of  water  reprecipitates  it. 

LINE.  The  definition  of  a  line,  as  given  by  Euclid,  will  be  dis- 
eussed,  with  other  matters  relating  to  it,  in  the  article  Soud,  Surface, 
Line,  Point  (Definitions  of). 

LINE.  The  French  used  to  divide  their  inch  into  twelve  lines,  and 
the  line  into  twelve  points,  which  measures  are  out  of  date,  since  in  all 
scientific  investigations  the  metrical  system  is  adopted.  Sometimes, 
but  rarely,  the  Ime  has  been  divided  into  ten  points,  thus  giving  1440 
points  to  the  foot:  the  French  metrological  writers,  particularly  the 
older  ones,  frequently  give  the  measures  of  other  countries  in 
1440ths  of  their  own  io^  Some  English  writers  have  divided  the 
inch  into  lines.  The.  French  line  is  '0888  of  an  Finglhih  inch,  and  is 
also  two  millimetres  and  a  quarter. 

LINEAL  DESCENT.    [Dbsosnt.] 

LINEAR  (Algebra).  As  all  equations  connected  with  straight  lines 
are  of  the  first  degree,  the  continental  writers  frequently  call  equations 
of  the  first  deme  linear  equations. 

LINEAR  DIMENSIONS.     [Solid,  Superficial,  aed   Lieeab 

LINEN  litANUFACTURK  Linen  (French,  Timte  delAn;  Spanish, 
Tda  de  Lino;  German,  Linnen;  Dutch,  Lyntoaat;  Italian,  Tela; 
Russian,  Polotno)  is  a  general  name  for  doth  woven  with  the  fibres  of 
the  fiax  plant  (^lAwum  tuiUUiuimum),  a  manufacture  of  so  ancient  a 
date  that  its  origin  is  unknown.  Linen  cloths  were  made  at  a  very 
early  period  in  Egypt;  as  we  see  from  the  cloth  wrappings  of  the 
munmiies,  which  are  all  of  this  substance.  It  Kppeats  aXao  tiiat  linen 
was,  in  the  time  of  Herodotus,  an  article  of  export  from  Egypt. 
(iL  105.)  In  the  present  day,  linen  as  a  generic  term  includes  woven 
fabrics  of  hemp  as  well  as  fiax,  except  &e  special  kinds  known  as 
canvas,  sail-doth,  and  a  few  others. 

England  has  manufactured  linen  from  an  early  but  unknown  date. 
The  growth  of  the  manufacture  in  Ireland  ia  ascribed  to  the  legislative 
obstruction  raised  in  the  reign  of  William  III.  to  the  prosecution  in 
that  part  of  the  kingdom  of  the  woollen  manufiacture,  whidi  it  was 
alleged  interfered  prejudicially  with  the  clothiers  of  England;  the 
linen  weaven  being  at  the  same  time  encouraged  by  premiums  of 
various  kinds  distributed  by  pubHe  boards  authorised  bv  parliament, 
and  by  bounties  paid  on  the  exportation  of  linen  to  foreign  countries. 
It  is  known  that  linen  was  woven  in  Ireland  as  early  as  the  11th 
century ;  that  Louis  Crommelin,  driven  from  France  by  the  revocation 
of  the  edict  of  Nantes;  established  the  manufacture  on  an  improved 
basis ;  that  in  1711  the  Duke  of  Ormonde,  lord-Ueutenant>  ordered 
that  funeral  hat-bands  and  scarfii  should  be  made  of  linen,  as  a  means 
of  encouraging  the  trade ;  that  a  little  maohinexy  began  to  be  applied 
to  the  manufacture  in  1725 ;  and  that  Dr.  James  Ferguson,  of  Belfast^ 
greatly  improved  the  processes  by  a  method  of  bleachmg  adopted  soon 
after  ike  middle  of  the  century.  Messrs.  MulhoUand,  of  Bel&st,  began 
to  spin  flax  by  madiineiy  in  1^20.  In  1828  the  Linen  Board  was 
dissolved;  and  in  1841  a  society  was  founded  for  encouraging  the 
growth  of  fiax  in  Ireland.  We  have  no  cert^  means  for  ascertaining 
the  growth  of  the  linen  manufacture  in  that  country.  The  only  facts 
by  which  we  can  approximate  to  its  amount  are  afforded  by  custom- 
house records,  which  do  not  reach  back  to  an  early  date,  and  are 
wanting  for  the  years  subsequent  to  1825,  when  the  intercourse  between 
Great  Britain  and  Ireland  was  put  upon  the  footing  of  a  coasting  trade. 
The  average  quantity  of  linen  texported  annually  m>m  Ireland,  prind- 

.  pally  to  England,  in  the  three  years  ending  March,  1790,  was  34,191,754 
yards ;  in  me  three  years  ending  March,  1800,  the  yearly  average  was 
36,112,369  yards;  and  the  avenge  annual  exports  in  the  last  three 
years  of  each  of  the  next  two  deoennaxy  periods  was  40,751,889  yards, 
and  48,265,711  yards,  respecUvely.  In  1820,  the  quantily  was  42,665,928 
yards;  and  in  1825,  it  amounted  to  52,560,926  yards.  An  estimate 
made  by  the  Irish  railway  commissioners  in  1835,  put  down  the 
quantity  at  70,209,572  yards  of  linen,  the  value  of  which  was  3,730,854^ 
Since  the  last-named  ilate,  the  means  of  forming  an  estimate  have  been 
▼enr  doubtfuL 

^    The  linen  manufactore  was  introduced  into  Scotland  early  in  the 


last  century;  and  in  1727  a  board  of  trustees  was  appointed  for  its 
superintendence  and  encouragement.  Notwithstanding  this  and  tho 
further  stimulus  afforded  by  premiums  and  bounties,  the  progress  of 
the  manu^ture  in  that  part  of  the  kingdom  was  for  a  long  time  com- 
paratively unimportant.  At  Dundee,  the  great  seat  of  the  Scotch 
linen  trade,  the  whole  quantity  of  fiax  imported  in  1745  was  only 
74  tons.  In  less  than  half  a  century  after  that  time  the  annual  impor- 
tation  of  flax  was  2500  tons,  and  there  were  exported  8,000,000  yards 
of  linen  beyond  the  quantity  used  at  home.  At  this  rate  the  manu- 
facture continued  nearly  stationary  \mtil  after  the  peace  in  1815,  when 
a  new  impulse  was  given  to  it.  Improved  fiscal  arrangements  after- 
wards greatly  incroised  the  production  in  Sootlandi  especially  at 
Dundee. 

In  the  srticle  Flax,  an  account  is  given  of  the  diief  pnxMBses  to 
which  the  fibre  is  subjected  in  preparing  it  for  the  spinners*    A  very 
few  additional  details  will  suffice  here,  to  show  how  many  attempts 
have  recentlv  been  made  to  supply  our  linen-manufacturers  by  home 
growth.    AU  agree  that  some  improved  mode  of  retting  is  necessary  to 
render  flax-cultiu*e  profitable  in  these  islands.    Russian,  Prussian,  and 
Belgian  flax  keep  down  the  price  of  English  and  Irish  to  a  pcnnt  which 
renders  the  profit  often  doubtful.    To  lessen  the  expenses,  and  im- 
prove the  quahty  in  various  ways,  several  new  modes  of  retting  have 
come  under  public  notice  withm  the  last  few  yeam.    The  <iei0>retting 
and  iMUer-retting  are  described  in  the  article  above  dted.  The  medumical 
retting  has  been  conducted  in  varioua  ways  by  Lee,  Hill,  Bundy, 
DonlauQ,  Davy,  and  others.    It  is  a  quick  and  economical  process,  and 
seems  to  be  applicable  when  the  crop  is  of  too  poor  a  character  to  pay 
for  the  expense  of  steeping;  or  in  districts  where  steeping  is  effected 
with  difficulty ;  or  in  cases  where  coarse  yams  only  are  required.    The 
«(eam-retting  and  the  ^-teater-retting  are  intended  to  effect  the  sepa- 
ration of  the  fibre  without  producing  the  fermentation  which  results 
from  ordinajy  retting,  with  its  offensive  odour  and  its  waste  of  substance. 
Schenk*8  hot- water  process  was  patented  in  1846,  and  a  rettery  was 
established  in  Mayo  to  test  its  value.    Watts,  Buchanan,  and  other 
inventors,  have  varied  in  manv  ways  the  application  of  heat  to  the 
process.    The  chemicalrTei^mg  is  founded  on  the  same  considerations 
as  those  by  steam  and  hot-water  :  namely,  that  the  dry  or  mechanical 
process  is  npt  suited  to  the  production  of  fine  yam,  owing  to  the  large 
portion  of  the  substance  of  the  plant  which  remains  attached  to  ^e 
fibre.    The  ordinary  retting  is  in  efiRect  chemical,  seeing  that  it  is  fer- 
mentation which  sets  free  the  fibre  from  the  other  parts  of  the  plant ; 
the  hot-water  and  steam  processes  are  also  chemical,  for  they  dissolve 
the  non-fibrous  portions  even  though  they  do  not  ferment  them;  but 
the  chemical  processes  here  adverted  to  are  those  in  which  alkalies  or 
other  agenta  are  added  to  the  water,  to  increase  the  separating  effect. 
The  systems  of  Lilljikreuse,  Palinquist,  Gay  Lussac,  BerthoUet,  Claussen, 
and  many  others,  are  chemical  in  this  sense.    At  one  time,  Claussen's 
method  attracted  so  much  attention  that  3000  acres  were  laid  down  in 
flax  in  Ireland,  for  conducting  the  process  on  a  large  scale.    Some 
observers  have  thought,  on  comparing  thd  results  of  the  dry  and  wet 
processes,  that  the  best  plan  would  probablv  be  to  combine  both — ^to 
separate  the  fibre  from  the  boon  roughly  by  a  machine ;  to  use  the 
boon  as  fodder  or  manure ;  and  to  sell  the  filn«  to  flax  preparers,  who 
would  apply  a  wet  process  for  finishing  it.    Not  only  nave  inventors 
brought  forward  all  these  various  projects,  but  numerous  suggestions 
have  in  other  ways  been  made  to  encourage  the  home  growth  of  flaX. 
The  British  government  has  not  recently  offered  any  direct  bounty  or 
encouragement  for  the  growth  of  flax ;  but  the  New  Zealand  govern- 
ment, in  1856,  offered  4000^  in  various  sums  as  prizes  to  persons  who 
would  produce  New  Zealand  flax  good  enough  and  cheap  enough  to 
encourage  the  colonists  to  attend  to  this  branch  of  industry.    As  to 
joint  stock  companies,  many  have  been  suggested  in  reference  to  flax 
growing  and  manufacture.    One  was  proposed  in  1859,  to  work  out 
Cator^s  plan ;  the  objects  of  which  were  to  encourage  the  growth  of 
flax  at  home,  to  buy  the  plants,  to  establish  rettories,  to  ret  the  flax  to 
a  certaii\  stage,  and  sell  it  to  the  spinners — thereby  relieving  the 
grower,  as  an  agriculturist,  from  all  the  mechanical  and  chemical  diflEl- 
culties  of  retting.     Notwithstanding  all  these  efforts,  however,  the 
home  growth  of  flax  makes  slow  progress.    Ireland  had  50,000  acres 
under  flax  in  1812;  this  rose  to  110,000  in  1826;  a  gradual  decline 
brought  it  down  to  58,000  in  1847 ;  it  rose  again  to  170,000  in  1853 ; 
since  which  year  it  has  fluctuated  greatly.    Taking  the  whole  of  the 
United  Kingdom,  we  did  not  in  1858  grow  one-fourth  of  the  flax 
required  by  our  spinners.    The  Irish  produce  seems  to  be  about  6  owU 
of  clean  flbre  to  the  acre. 

Until  recently  little  machinery  was  used  in  the  production  of  linen 
doth.  After  the  separation  of  the  ligneous  fibre  of  the  plant,  the 
distaff  and  common  spinning-wheel  were  employed  for  the  pr^Muation 
of  the  thread  or  yam;  and  the  hand-loom  generally,  in  its  simplest 
form,  was  used  for  weaving  the  doth.  Within  the  present  oentury 
the  first  attempts  were  made  at  Leeds  to  adapt  the  inventions  of 
Hargreaves  and  Arkwright  to  the  spinning  of  flax.  Mill-spun  yam  is 
now  universally  employed  by  the  linen-weavers  of  this  kingdom  for  the 
production  of  the  very  finest  lawn,  as  well  as  of  the  coarsest  linen;  and 
of  late  years  the  use  of  the  power-loom  has  been  adopted  for  weaving 
all  but  the  very  finest  and  most  costly  fabrics.  These  improvements 
have  rendered  ^mb  country  independent  of  all  others  for  the  supply  of 
linen  yam  of  eveiy  quality,  and  diminished  in  a  most  important  degfm 


W  LINEN  MANUFACTUEB. 

Mm  MWt  ol  liasa  hbiici ;  >o  ibaS,  BiiUsli  yimt  and  clottu  are 
prafitkb);  exported  to  countrieg  with  whioh  the  manuDicture™  uf 
Otmi  Bntain  tod  Ireland  wsra  fonnerly  unable  to  compata,  and 
^■iiut  whidi  they  wer«  protegted  in  Uie  home  markut  b;  high  duties 
on  tnparlaitjoii. 

Of  tlw  flax-^uaiung  nulla  them  ia  one  at  Leeda,  helonging  to  Meatrt. 
H.^h.ll  which  runka  among  the  largeat  factorica  in  the  world.  One 
partioular  room  ia,  wa  balieve,  tha  Urgeat  in  eiistonoo  devoted  to 
mami&rturing  purpoaes ;  it  covers  two  acrefl  of  srouud,  the  root 
ia  Bupported  by  fifty  pi]l»i»,  and  lighted  by  oity-Bii  large  oonical  «kj- 

TlM  flai  rea^M  the  apiimiDg-inilla  in  amoU  bundle*  at  a  few  pounds 


LINEN  MANUFACTDRE.  tat 

each.  The  fibres  are  flraticufciai  out  at  the  enda,  by  ■  machine  whioh 
Bubjocts  them  to  a  sort  of  combing  action.  They  are  then  hntat  iota 
tbrw  piecea  each,  the  midiUo  section  being  the  be«  in  quality.  Thar 
are  neit  hectled,  or  separoled,  straightened,  and  cleaoed;  this  uaed 
tormerly  to  be  done  wiUi  the  heckle,  a  sort  of  large  comb  with  iron 
teeth ;  but  it  is  now  effected  by  ■  rotating  machine,  on  the  pariphary 
of  which  the  flax  is  fixed,  and  drawn  against  or  between  a  iariaaiu 
sharp  t*eth.  The  fibres  pasa  through  six  heckling  ""^limm  In  auocea- 
sion,  each  having  finer  t«ath  than  the  one  which  preceded  it;.  Tha 
heckled  Has  is  then  sorted  into  portions,  according  to  finen«s  and  oth  v 
desired  qualities.  The  neit  prooeaa,  that  ot^vmng,  oonneoti  the 
abort  Gbrea  of  Bai  into  one  continuous  aliTer  or  riband  ncarlr  in  tha 


Ilf .  I.  — Flsx  DrawlBf. 


MOM  my  aa  the  carding  proeeaB  daaoribed  in  Corton  Uuiufaotcbe  ; 
the  flax  is  doubled  and  carded  over  and  over  again,  until  it  preaents 
the  4>peannce  of  a  amooth  and  gloasy  band,  about  an  inch  in  width. 
When  flax  haa  been  ao  fat  prepared,  all  the  good  )>artion  receives  the 
name  of  Um  j  while  the  iiregular,  abort,  and  defective  fibres  become 
liw.    The  tow  ii,  hovreTar,  tOMaptible  of  being  drawn,  doubled,  carded. 


n*.  I. — Tew  CinUnC' 


hemp.  The  becUed  sliven  of  flax  are  next  rmtd,  or  oonTerted  from 
a  flat  riband  to  a  aoft  small  cylindrical  cord.  The  Riming  Is  tho 
next  process;  this  is  done  on  the  bobbin  sud  fly  principle,  and  the 
flax  requires  ta  be  wet  while  under  the  process,  thereby  diSeiiiiX  from 
cotton,  wool,  and  silL  The  flu  uwd  formerly  to  he  wetted  with  cold 
water ;  but  it  ii  now  found  that  finer  yam  can  be  pioduoed  when 


.^a 


Tha  qnin  jmh  I»  »pplio»ble  mthsr  for  making  tlirad  or  for  VMnng 
Into  liiMn  KOodi-  The  qu»lity  of  fiai  jMn  is  deDotad  bynumbeti 
dcacrlbing  u>e  numbare  of  Ua»  («  meMu™  of  BDO  jards)  oonlained  m 
•uh  pound  weiKht  Thua  s  pound  of  No.  80  jtia  toeuur™  60  leu  or 
lg/KK)7udi;  No.  S  hM  only  1500  yardB  to  the  pound ;  while  Ho,  200 
bu  M  DXioh  u  90,000  yards.  Flai  yam  iji  seldom  spun  of  gie»ter 
fineo^  *'""  No.  200,  wbicb  la  fitted  for  making  ounbria  of  good 
quality.  The  ImproTaroenta  effected  in  the  manufaoture  haye  grwtly 
inereand  the  arerage  flneoeM  and  lowered  the  price. 

More  ftai  la  spun  in  Leeda  thim  in  any  Other  town  ;  but  t^s  weaving 
ii  cairiad  on  eleewhere.  In  and  around  Banuiley  are  woymi  linen.duck, 
oheok,  drabbet^  tick,  huckaback,  diaper,  drill,  towelling,  and  other  kioda 
of  flax  gooda.  Dundee  ia  faioouj  tor  aiildotli,  dowlaa.aheeting,  and 
other  atrong  toitile  goode ;  and  Aberdeen  ia  taking  up  a  poution  *" 'l- 

aama  dspartmenb.    Dunfennli -"  "*-  "-■-■' ' — """'*' 

■ucIl  11  ■hlHJnga,  damaaka,  i 
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eantraf(>rgoodUnaD,aiMlforthefln(Tkindaof  tntileg?>ada.  Of  thMa, 
du(^  a  made  in  widthi  from  three  to  five  quartara  of  a  yard ;  drill  la 
a  twilled  lioon,  white  or  coloured,  moeOy  uied  for  aummar  trowaan ; 
aheetin^B  are  known  in  the  tmde  by  the  nunea  of  Iiiah,  Banla,  Imitk* 
tion  Ruuia,  Lancoahire,  Torkaliire,  Onion  Iriah,  aod  DoioD  Latiraahira, 
(the  union  doth  hsving  ■  mixture  of  cotton  with  the  fiax) ;  aama  of  tfao 
aheetinga  are  mostly  or  partly  <^  hemp  j  damaak  ia  ncilioed  undar 
DaJusic ;  diaper  ia  a  flgurad  &brio  of  lower  quality ;  hnakabai^  ia  ■ 
durable  and  economical  kind  of  towelling.  The  beat  Cambria  is 
impOTted  from  Ftanoa.  BQeaift  U  a  aort  of  fine  holland,  uaed  fOT 
window  blinda.  It  may  be  atatod  here  that  many  ot  the  iboTe-namml 
falnica  are  made  either  of  flax  or  of  hemp,  aooor^ag  to  the  pricea  at 
which  they  are  to  be  aold.  The  broad  and  weU.raade  fabric  for  sail- 
cloth ia  dreaaed  with  atareh  or  fiour  before  weaving,  by  the  machino 
ihcwn  in  the  annexed  cut ;  indeed  moat  kinda  of  flaxen  and  hempea 
fabrics  require  aome  auch  dreaaing.    The  wat  yarn,  by  psising  over 
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and  onder  two   ateam-lieated   m«tal   boxea,  beoomea  very  quickly 

The  atatSatiei  of  this  trade  divide  themselvea  into  three  parta, 
relating  to  the  seed,  the  flbni,  and  the  woTen  gooda.  About  4,000,000 
buahels  of  liuaeed  are  imported  annually ;  one-fifth  for  sowing  into  a 
flax-crop,  and  four-fifths  for  pnaaing  hnaeed^iL  Three.fourtlu  of  the 
whole  supply  is  from  Rusaia ;  the  sowiug.Beed  is  very  carefully  pre- 
poiad,  and  is  imported  iu  casks  ofQcially  branded  ;  but  the  cruahing«ied 
is  coarser,  and  is  imported  either  in  bulk  or  in  mat-bags.  The  flax 
imported  in  1814  was  about  1,800,000  owta.,  in  1850  about  1,800,000 
cwts.,  and  in  1S58  about  1,300,000  cwta.;  the  quantity  varying 
considerably  in  difi^rent  years.  The  price  haa  varied  still  more 
widely,  depetidiog  chiefly  oa  the  Ruadan  cropa.  The  computed 
value  of  the  aeed  and  Sbra  imported  in  18SB  waa  2,700,0001:  The 
woven  Unsn  goods,  taking  llat  tenn  in  ita  wideat  aocsptation  in 
raferance  to  land  and  quality,  varied  from  \id.  to  21t{.  per  yard  on 
an  average  in  the  yeara  for  1S8S  to  18S8 ;  in  later  years  it  haa 
generally  been  near  the  lower  ot  thea*  two  limits,  la  respect  to 
woven  gooda,  the  bounUea  allowed  on  the  sliipment  of  linsna  ware 
gradoatfld  aocoiding  to  iJiair  quality  and  value,  and  nnged  from  ■ 
haUpeiray  to  a  penny  halfpenny  per  yard.  In  182fi  the  rates  were 
diminished  one-tenUi  by  an  act  then  paned,  and  an  equal  propoi^ 
tion  was  to  hava  been  taken  off'  in  each  subaequent  y«r,  so  that 
the  whole  would  have  oeaaed  in  1S34;  but  bv  the  act  of  1828, 
when  one-halt  tlie  bounUea  had  been  removed,  thia  couiae  was  modi- 
fied by  ooDtinning  for  thras  yean  tiie  ratea  of  allowance  payable  in 
1S2V,  and  thereafter  repealing  the  bounty  altogether;  ao  that  {he  pay- 
tnenta  oeaaed  in  1SS2.  Sinoe  then  the  export  trade  haa  rested  on  ita 
own  reaenrces.  In  1828  the  deelared  value  of  the  exports  of  these 
gooda  waa  !.100,0001. ;  In  1S37  it  was  9,G00.000J:  In  1844  the  exports 
(whitaor  plain  linan,printad  and  <^ed  flaxen  gooda,  aaildoth.Uund, 
and  jam)  reached  a  value  of  4,000,0001.;  in  1860,4,800,0001.;  aod  in 
1858,  5,900,0001.  Tha  quantitieB  is  the  last-namad  year  were, 
]30/)00,000  yitda  of  piaoe  goods,  and  85,000,000  Iba.  of  thread  and 
yarn.  Tha  import  of  woven  flaian  gooda  ia  veiy  smalL  The  export 
to  Franoa  steadily  increased  until  1842,  in  which  year  the  French 

Scivemment,  influoioed  by  a  demand  for  protection,  ruaed  the  import 
nty  eonddeiably;  and  the  English  trade  in  this  oonunodi^  has 
au^red  ever  ainw.  The  flax  and  Unen  manubcturers  of  England  are 
hoping  for  an  extension  of  tiieir  dealings  with  tVanoe,  oonsaquent  on 
the  new  treaty  of  oommerce  (1860).  The  number  of  niilla  and  opera- 
tives mgagad  in  tliis  trade,  in  the  United  Kingdom,  ia  notjood  under 
Factor  [Ea. 

LINES,  in  Huaic,  are  the  five  parallel  lines  forming,  together  with 
the  intermediate  apacaa,  the  staff  on  which  the  notes  and  other 
obaracten  are  placed.     [STiri;  LEOut.] 

LINES  OF  INTREHCHUENT.  In  the  article  EifCAMPimrr  it 
haa  been  stated  that  armiea  in  the  field  ai«  not  now,  aa  formerly, 
surrounded  by  fdrtiflcationa  conaiating  ot  a  continuous  line  of  works ; 


and  that,  in  general,  a  few  breastworka  or  redoubts  merelv  are  con- 
Btructed  at  interrals  for  the  defence  ot  the  posilioo.  It  will  be  auffi- 
dent,  thontore.  leaving  out  the  conDderalion  of  thoae  means  ot  defence 
which  are  afforded  by  tha  natural  otatadce  of  the  ooontry,  as  escarp- 
ments, rivers,  maraliM,  *c,  to  deaoribe  briefly  the  nature  of  thoaa 
intronchmenta  which  ware  onoe,  in  ail  drcumrtancea,  considered  indis- 
penaable,  and  which  are  still,  to  a  certain  extent,  neoeasary  when  an 
army  ii  to  remain  strictly  on  the  defensive 

In  the  first  plane  it  may  lie  sud  that  >  continuoua  breastwork  would 
be  advantageous  for  the  protection  of  portions  of  a  frontier,  when  the 
absence  of  natural  obsteolea  might  favour  the  enemy's  mamiding 
parties  in  ""Vi"e  inroads  for  Uis  purpoaa  ot  levying  contributions  or 
laying  waste  the  countir;  a  [anpet  a  b,  broken  by  the^re 
from  whence  the  detenoera  may  annoy  the  enemy  ii 


a  1»"V  0 


approach,  termed  a  Eedan  Line,  is  tha  dmpleal  form.  Tha  JiaUnoea 
of  the  redans  from  one  another  may  be  about  ISO  yatda,  or  not  ex- 
ceeding the  range  of  muaket  shot ;  such  was  the  oonatructlon  recom- 
mended by  Tauban,  and  unco  ids  time,  it  has  iieen  modified  oocaaion- 
ally  \ij  giving  to  the  curtains  the  form  indicated  by  the  lines  ac,b  e, 
in  order  that  the  ditch  might  be  more  effe<:tuallr  defended  from  tlie 
faces  of  the  redana,  All  the  facea  should  be  so  disposed  that,  it  pro- 
duced to  an  extent  equal  to  the  range  ot  artillery,  the  lines  of  direction 
may  Ul  un  ground  where  the  enemy  could  not  eetabliah  batteriea  for 
the  purpose  of  enfilading  them  ;  ainoe,  in  i^e  event  of  audi  enfilading 
taking  plaoe,  the  defenders  would  be  oompeUed  to  abandon  the  para- 
pets ;  artillery,  if  placed  there,  would  be  dismounted ;  the  paliaadee  in 
the  ditch  woijd  be  destroyed;  and  little  reeislanoe  oould  be  made, 
should  the  enemy  aubaequently  aaault  the  line.  In  general  the 
redana  may  have  uie  form  of  equilateral  triangles,  and  the  lengths  of 
their  aides  may  be  about  50  yaida.  The  entrances  are  usually  in  the 
middle  of  the  curtaina. 

Instead  ot  simple  redana  the  advanced  parts  of  the  line  have  oooa- 
aionally  Iieen  formed  ot  works  resembling  two  united  tORethn-,  aa  s ; 
which  by  the  fVench  engineers  are  called  jwiKt  dhynrnda,  or  double 

Again,  when  the  nature  ot  the  ground  does  not  permit  the  intrencfa- 
ment  to  be  formed  with  puinta  ao  tar  advanced  aa  the  vertices  of  the 
redans  o,  o ;  when,  for  example,  it  is  required  to  follow  a  I  ank  of  a 
river  or  one  side  of  a  road,  it  is  proposed,  in  preference  to  a  simple 
sbaight  or  curved  line,  to  form  the  parapet  witJi  a  aeiica  ot  branchea 
in  the  poaitlana  indicated  by  ab,ed,  Ac,  to  p.  A  line  of  this  kind  is 
aaid  to  l>e  d  arlma^Uini :  and  ia  aui^  situations  a  auoossdon  of  firea 
from  tie  branches  ah,  ed,  ha,,  may  be  directed  against  the  enemf 


^aM«ii«— >• 


■^^i^W^w      ■•   I 


■  ■  ■        ■«— <M»>^» 


Sd7 


LINES  els'  IKTRENCHMENT. 


LINUM  USlTATISSIMUM. 


89« 


during  his  advance;  on  a  level  plain  however  the  longer  branches    distances  between  the  salient  points  h,  d,  ko,,  should  not  exceed  100 
would  be  subject  to  the  serious  defect  of  being  easily  t^^^^iultA.    The  I  yardsi  and  the  lengths  of  the  short  branches  may  be  about  18  or  20 


yards.     The  re-entering  angles  a,  e,  &c.,  should  contam  about  100 
degrees ;  and  the  entrances  are  luually  placed  at  those  points. 

A  like  conBtruction  may  be  adopted  when  it  is  required  to  connect 
two  points,  as  M  and  N,  by  a  line  along  a  narrow  and  elevated  ridge  of 
ground ;  and  in  this  case  the  directions  of  the  branches  he,de,  9ui., 
may  change  in  the  middle  of  the  line,  as  shown  in  the  figure,  in  order 
that  the  Ire  from  the  long  branches  may  be  directed  to  the  front  of 
the  nearest  works,  as  M  and  N,  in  which  it  is  to  be  supposed  that 
arUUery  would  be  placed  for  Uie  purpose  of  defending  tne  ground 
before  the  intermediate  line. 

It  may  be  added  also,  that  the  line  d  er^tnaiUUret  (indented  line) 
is  convenient  when  it  is  required  to  join  forts  on  hills  or  rising 
ground. 

The  most  perfect  fortification  for  defending  a  line  of  country  pre- 
senting few  natural  obstacles  to  the  advance  of  an  enemy,  should  the 
importance  of  the  position  render  it  advisable  to  incur  the  labour  of 
the  construction,  would  be  a  series  of  bastions  connected  by  curtains, 
either  straight  or  broken.  The  principles  on  which  the  several  frcnU 
of  fortificatum  should  be  formed  correspond  to  those  adopted  for 
regular  fortresses,  which  are  described  in  the  article  Fortification  ; 
the  only  difference  being  in  the  lengths  of  the  several  parts.  These 
depend  upon  the  whole  length  of  the  front,  which  here  should  not 
exceed  180  yards,  that  the  ditches  of  the  bastions  may  be  well  defended 
by  common  mudcets  from  the  collateral  flanks.  Neither  ravelin  nor 
covered-way  would  of  course  be  necessary. 

Lines  of  intrenchment  composed  of  works  placed  at  intervsls  from 
one  another,  provided  the  distances  be  not  so  great  as  to  prevent  the 
troops  in  them  from  mutually  »Mrig»jng  each  other,  have  great  ad- 
vantoges  over  those  formed  of  continuous  lines  of  parapet.  In  the 
latter  case  it  is  scarcely  possible  for  the  army  to  make  a  movement 
for  the  purpose  of  attacking  the  enemy  however  favourable  the  oppor- 
tunity, since  much  time  would  be  lost  in  issuing  from  the  line  through 
the  narrow  passages ;  and  as  these  are  the  objects  agidnst  which  the 
fires  from  the  enemy's  batteries  wouJd  then  be  incessantly  directed, 
it  would  be  almost  impossible  to  form  any  extended  front  for  attack ; 
besides  which,  the  enemy  penetrating  at  any  one  point  the  whole  line 
is  turned.  Detached  works,  on  the  oUier  hand,  constitute  a  number  of 
strong  points  by  which  the  position  of  the  army  is  secured;  whUe 
through  the  spacious  intervahi  an  advance  or  retreat  may  take  place 
with  the  utmost  facility.  Their  artillery  is  conveniently  situated  for 
putting  the  enemy's  line  in  disorder  previously  to  the  attadc,  and  for 
protecting  the  retiring  columns  in  the  event  of  their  quitting  the  field. 
It  may  be  added  that  detached  woi^  are  capable  of  being  easily 
adapten  to  any  kind  of  ground ;  for  it  is  merely  necessary  to  place 
them  on  the  more  elevated  spots  in  such  situations  that  tne  enemy 
may  not  be  able  to  penetrate  between  ti^em  witi^out  being  exposed  to 
their  fire. 

On  level  ground  the  intrenchment  maV  consist  of  a  number  of 
redans,  as  a,  b,  o,  with  or  without  flanks,  disposed  on  a  right  line  or 
curve,  and  at  distanoea  from  one  another  equal  to  about  800  yards, 
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that  the  fire  of  musketry  from  them  may  defend  the  intervals.  In  the 
rear,  and  opposite  the  intervals  between  the  works  in  the  first  line,  a 
second  line  of  works,  as  D,  E,  should  be  formed;  and  the  &ces  of  these 
should  be  disposed  so  as  to  flank  the  ditches  and  approaches  to  the 
others.  The  gorges  of  the  exterior  works  should  be  open,  as  in  the 
figure,  or  only  protected  by  a  line  of  palisades,  which,  in  ^e  event  of 
the  enemy  gaining  possession  of  those  works,  might  be  destroyed  by 
the  artilleiy  in  the  second  line. 

Instead  of  a  series  of  redoubts  forming  an  interior  line,  it  may 
suffice,  should  the  works  a,  b,  o,  Ac.,  be  disposed  on  a  convex  arc,  to 
have  or'  large  central  redoubt  as  v,  so  situated  as  by  its  artillery  to 


defend  both  the  intervals  between  the  redans  and  the  ground  within 
their  line. 

All  the  works  which  have  been  described  consist  of  parapets  formed 
of  earth  obtained  by  cutting  a  ditch  in  front;  and  the  profile  of  any 
one  work  with  its  ditch  is  shown  in  the  subjoined  figure  (4). 


The  elevation  of  the  crest  a  above  the  natursl  ground  is  about  7i 
feet,  unless  the  vicinity  of  a  commanding  height  in  front  should  render 
a  greater  relief  necessary,  and  the  depth  of  the  ditch  may  be  the  same. 
The  thickness  a  a  of  tiie  upper  piut  of  the  parapet  ii  variable,  and 
depends  upon  the  importance  of  the  work,  or  rather,  upon  the  arm 
which  may  be  employed  in  the  attack :  if  it  were  required  only  to 
resist  a  fire  of  musketry,  8  feet  would  suffice ;  but  from  8  feet  to  12 
feet  would  be  necessary  in  the  event  of  artillery  being  brought  against 
it.  (Twelve-pounder  uiot  is  the  heaviest  which  the  ^nch  have  ever 
yet  employed  in  the  field.)  The  form  of  the  parapet  is  the  same  as  m 
permanent  fortification ;  when  time  pennits,  the  exterior  and  interior 
slopes  should  be  revdted  with  sods,  and  a  line  of  palisades  should  be 
planted  along  the  foot  of  the  counterscarp. 

LININ,  a  ciTBtaUine  substance  of  unknown  composition  found  in 
the  mountain  flax  {Lmwn  eaihartieiim), 

LINOLEIC  ACID.    [Olxio  Acm.] 

LINOLEIK.    [Olbio  Aoid.] 

LINSEED  (Qrame  de  Un,  French;  Zomoo^,  German ;  Lyntaad, 
Dutch;  X«iMua» Spanish ;  LMaca,  Portu^d;  Liueme,  Italian;  Sem* 
jaltnjaaMt,  Bussian),  the  seed  of  the  Lin,  Llnum,  or  flax  plant,  is  a 
valuable  product  derived  from  the  capstdes  of  Zifram  udtaHumMm, 
and  consisting  of  small  grayish-brown  lenticular  bodies,  containing  a 
mealy  albumen,  of  so  oleaginous  a  nature,  that  it  yields  by  pressure  in 
great  abundance  the  oil  of  linseed.  The  seed  of  the  flax-plant  is 
harvested  not  merelv  with  a  view  to  the  reproduction  of  the  plant, 
but  also  because  of  we  oil  which  it  yields  by  compression.  For  both 
these  purposes,  of  sowing  and  crushing,  linseed  is  largely  imported 
into  the  United  Kingdom.  [Luten  Hanuvaoturx;  Flax.]  It  is 
largely  used  now  as  cattle  food — and  the  refuse,  after  its  oil  has  been 
expressed,  is  the  well-known  oilcske  of  the  cattle  feeder. 

LiNSEBD-OIL  mav  be  nrocured  by  eold  expression  of  the  seeds,  a 
process  which  makes  the  ou  clearer ;  or  the  bruised  seeds  are  roasted 
m  the  oil-mills,  in  which  case  it  is  browmsh-yellow,  and  easily  becomes 
rancid,  probably  from  attracting  oxygen.  Linseed-oil  is  pellucid, 
with  a  fsint  but  peculiar  odour  and  taste,  generally  dissgreeable, 
from  being  sabrancid.  Spedfio  gravity  0*98.  It  easily  dnes  :  by 
reduction  of  temperaturo  it  merely  becomee  cloudy,  but  scarcely 


It  may  easily  be  purified  btr  repeated  agitation  with  water,  by 
bleaching  in  the  sun,  or,  better,  by  filtering  it  through  newly  prepared 
charcoal. 

By  long  boiling  it  becomes  dark>brown,  tenacious,  and  thickened, 
but  dries  more  easily,  and  in  this  state  is  used  for  printers'  ink ;  by 
still  longer  boiling  it  becomes  black,  ahnost  solid,  and  elasUcally 
tenacious,  like  caoutchouc,  and  in  this  state  it  serves  for  bird-lime. 

By  the  addition  of  nitrous  add  it  becomes  thid:  and  red,  then  dark 
reddish  brown,  like  tincture  of  iodine,  but  does  not  become  solid.  It 
is  frequently  adulterated  with  rape-oil,  which  may  be  detected  hj  this 
test  Neither  does  it  form  elaidin,  as  rapeK>il  does.  But  a  simpler 
test  ii,  that  if  wood  be  smeared  with  oil  wluoh  has  been  adulterated,  it 
does  not  become  dry. 

Linseed-oil  is  used  to  form  liniments,  of  which  the  most  common  is 
that  with  lime-water,  as  an  application  to  bums.  But  it  is  much 
mora  extensively  used  in  the  arts,  particularly  for  pamting.  It  is 
mildly  laxative. 

LINT.    [LnruM  IJ8iTATiB8iMnx.] 

LINUM  USITATISSIHUM,  MediaA  Propertia  nf.  The  seeds  of 
this  plant  yield  several  articles  useful  in  medicine  and  suigeiy.  The 
testa,  or  husk  of  the  seeds,  ii  very  mucilaginous,  the  kernel  contains 
much  oil,  and  the  farina  or  meal,  procured  by  grinding  or  bruising  the 
seeds,  after  the  oil  has  bem  expressed,  furnishes  an  excellent  material 
for  poultices,  but  now  greatlv  superseded  by  Spongiopiline.  [Cata* 
PLASMS.]  The  seeds  are  oblong-ovate,  acute,  compressed,  brown, 
shining,  very  smooth,  the  skin  thin,  the  kernel  white  and  o£^.  They 
are  devoid  of  odour,  but  have  an  unpleassnt  muakginous  oily  taste. 
Old,  rancid,  and  corroded  seeds  should  be  rejected.  One  part  of  seeds 
and  two  parts  of  water  yield  a  strong  mudJage.    Itismnch  betterto 
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obtain  the  mucilage  by  merely  pouring  oold  water  on  the  entire  seeds, 
than  to  bruiae  them  and  pour  boiling  water  on  them,  as  generally 
directed.  The  mucilage  is  analogous  to  that  of  the  quince  seed 
[Ctdonia.  in  Nat.  Hibt.  Div.],  and  differs  in  its  chemical  habitudes, 
m  several  respects,  from  common  gum.  The  compoimd  infusion  of 
linseed  is  demulcent,  and  the  unpleasant  taste  may  be  much  lessened 
by  using  oold  water  to  form  it,  as  stated  abore.  The  farina  of  the 
seeds,  ground  before  the  oil  has  been  expressed,  furnishes  the  best 
material  for  poultices,  but  does  not  keep  well.  The  cake  remaining 
after  the  expression  of  the  oil  is  much  used  to  fatten  cattle,  but  gives 
a  peculiar  taste  to  the  meatw 

The  lint,  or  chaipie,  used  by  surgeons  to  dress  ulcers,  &c.,  should 
always  be  prepared  from  linen-clotii  and  never  from  cotton,  as  an 
essential  difference  exists  in  the  nature  of  their  fibres,  which  causes 
that  of  cotton  to  prove  extremely  irritating. 

LIP.    [Habb  Lip.] 

LIPIC  ACID.    [SuooiNio  Acn).] 

LIPBTL,  a  name  formerly  applied  to  the  radical  of  glycerin.    [Glt 

CTBIN.] 

LIQUEFACTION.  When  heat  is  supplied  in  su£&cient  quantity  to 
a  solid  body,  it  changes  its  form  and  becomes  liquid.  When  this 
change  takes  place  in  the  case  of  ice  the  process  is  called  Uqu^acHon, 
but  in  the  case  of  metals  fiuion.  So  also  if  heat  be  abstracted  in  suffi- 
cient quantity  from  a  liquid,  it  usually  becomes  solid,  which  process, 
in  the  case  of  bodies  wiuch  under  ordinary  circumstances  are  liquid, 
such  as  water,  oil,  &c.,  is  called  cwgelaUon  ;  but  for  bodies  which  are 
usually  solid,  such  as  the  metals,  the  process  is  called  idUdificcUion, 

The  more  iinportant  phenomena  attending  liquefaction  are  stated 
under  Latekt  Heat.  [See  also  Fbeezing  Multures  ;  Hbat.]  Bodies 
require  very  various  amounts  of  heat  for  liquefaction.  Mercury,  for 
example,  fuses  at  89"  below  zero,  wrought  iron  above  +  8280**. 
The  following  table  contains  the  fusing  points  of  the  substances 
named: — 

Names  of  Sabstanees. 


Mercury 
OU  of  vitriol 
Bromine 
loe  . 


Fhoqilioras  • 

Potauinm 

Yellow  wax  • 

Sodium  •        • 

Iodine 

Sulphur  •        . 

Tin      .        .        . 

Bismuth  • 

Nitrate  of  soda 

Letd 

Nitrate  of  potash 

Zine  • 

Antimony  (about) 

SUver      . 

Copper 

Oold 

Geet-iroii 

Wrou^ht-iron  • 


aboTo 


*Tahr. 

Authority. 

-39 

Hutohina. 

—30 

Begnault. 

+  9-5 

Pierre. 

32 

111*5 

Sehr5tter. 

186 

Reguault. 

143*6 

Peraon. 

807*7 

Begnault. 

324*0 

QayLuaaao* 

239     ' 

451 

512 
591 

^        Peraon. 

620 

642 

778     1 

000 

1778 

1096 

^       Daniell. 

2016 

2786 

3280     . 

The  fusing  points  of  alloys  are  often  much  lower  than  the  fusing 
point  of  either  of  their  componentst  An  alloy  of  two  parts  Usmuth, 
one  of  lead,  and  one  of  tin,  fuses  at  200^  The  allov  of  eight  parts 
bismuth,  five  of  lead,  and  three  of  tin,  fuses  a  little  below  212"* :  the 
addition  of  one  part  mercury  rendexB  it  stiU  more  fusible.  It  is  a 
very  convenient  substance  for  taking  casta.  When  this  fusible  metal, 
as  it  is  called,  is  poured  upon  a  marble  slab,  and  broken  as  soon  as  it 
is  cool  enou^  to  be  handled;  its  surfaces  are  bright  and  conchoidal, 
but  the  metal  is  very  brittle.  Soon,  however,  it  becomes  very  hot, 
ceases  to  be  brittle,  and  the  fractured  surface  becomes  granular  and 
dull ;  this  change  of  temperature  must  arise  from  some  new  molecular 
arrangement  of  the  particles  after  solidification;  it  does  not  appear  to 
be  due  to  the  evolution  of  latent  heat^  arising  from  the  solidifica- 
tion of  the  interior  after  that  of  the  exterior  crust,  as  has  been 
suggested.  The  metal  after  falling  to  90"*  has  bem  known  to  rise 
to  150".  The  use  of  fluxes  by  the  metallurgist  and  others  affords 
numerous  illustrations  of  the  fact  that  mixtures  of  various  bodies  fuse 
at  lower  temperature  than  their  component  parts  do  separately. 
Mixtures  of  various  salts  illustrate  the  same  fact  : — ^thus,  mtrate  of 
potash  fusee  at  642*,  nitrate  of  soda  at  591  %  but  a  mixture  of  the  two 
salts  in  equivalent  proportions  liquefies  as  low  as  429^ 

Under  the  combined  influence  of  pressure  and  cold  most  of  the  gases 
have  been  liquefied  and  even  solidified  as  noticed  under  Oases,  Liqub- 
VAonoir  ov. 

LIQUEFACTIOK  OF  OASES.    [Oaskb,  Liquzvaotioh  or.] 

LIQUIDITY  is  that  condition  of  a  material  substance  in  which  the 
particles  have  a  perfect  freedom  of  motion,  without  any  sensible  ten- 
dency to  approach  to  or  recede  from  one  another,  except  by  the  action 
of  some  ecKtemal  power.  Liquidi^  is  therefore  comfnvhended  in  the 
condition  of  fluidity,  the  latter  term  bemg  applied  as  well  to  gases,  and 
even  to  the  principle  of  electricity,  magnetum,  fta,  as  to  water^  oil, 
4u^  whiph  are  properly  called  liquids.    [Fluid  ;  Flttidxtt.] 


The  phenomena  of  capillary  or  molecular  action  show  that  the 
attractions  which  constitute  what  are  called  the  affinitiei  of  substances 
extend  to  very  small  distances  only  from  the  particles;  and  hence, 
when  the  particles  of  a  substance  are  situated  beyond  the  limits  of 
such  attractive  forces,  the  repulsive  power,  arising  probably  from  the 
action  of  caloric,  causes  the  particles  to  recede  continually  from  one 
another,  and  induces  the  state  of  aeriform  fluidity.  [Attraotion.] 
Now  the  phenomena  of  crystallisation  seem  to  indicate  that  the  attrac- 
tion of  afiinity  is  exerted  with  greater  or  leas  intensity  according  as  the 
like  or  unlike  sides  of  the  particles  of  a  substance  present  themselves 
to  one  another  in  their  mutual  approaches;  but  it  is  probable  that  this 
modification  of  the  attraction  of  sdfinity  extends  to  less  distances  from 
the  centres  of  gravity  of  the  x>articles  than  the  general  attraction 
extends :  hence,  when  the  particles  of  a  substance  are,  from  any  cause, 
brought  so  near  one  another  that  the  attraction  of  affinity  is  in  equi- 
librio  with  the  repulsive  force  of  the  caloric,  and  at  the  same  time  the 
modification  of  that  attraction  cauiaed  by  the  various  positions  which 
the  particles  assume  in  approaching  one  another,  entirely  or  nearly 
vanishes,  it  should  follow  that  the  partides  become  freely  moveable  in 
any  direction  about  one  another,  whatever  be  their  form ;  and  thus 
may  arise  the  condition  of  liquidity. 

It  may  be  added  that,  if  the  particles  of  a  substance  be,  by  the 
abstraction  of  caloric,  made  to  approach  still  nearer  to  one  another,  the 
attraction  of  affinity  will  exceed  the  force  of  repulsion ;  and  there  will 
be  constituted  a  solid  body,  which  may  be  crystallised  or  not  according 
as  the  particles  approach  one  another  gradually  or  otherwise :  in  the 
former  case  they  may  arrange  themselves  in  such  positions  as  to 
become  connected  t(^;ether  in  one  direction  by  the  sides  at  which 
the  attraction  is  the  greatest;  while,  i|  the  approach  is  rapid  and 
is  accompanied  by  agitatioh,  the  imion  of  the  pjuiides  may  take  place 

I  irregularly. 
The  particles  of  a  liquid  are  held  together  with  considerable  force 
notwithstanding  their  freedom  of  moUon,  since  a  small  quantity  of  a 
liquid  has  a  tendency  to  take  a  spherical  form  when  at  a  mstance  from 
any  substance  for  which  its  particles  have  greater  affinity  than  for  one 
another :  this  is  very  evident  in  mercury,  oil,  and  water,  the  first  of 
which  on  being  suffered  to  fall  on  a  table  immediately  divides  itself 
into  globules,  and  the  others  take  a  like  form  when  a  small  quantity  of 
either  is  suspended  from  a  pointed  extremity  of  any  object. 

The  dilatations  of  water  and  mercury  by  the  application  of  heat,  as 
well  as  the  remarkable  fact  that  the  expansions  of  water  are  equal  at 
temperatures  which  are  at  equal  distances  above  and  below  about  89** 
Fahr.,  will  be  noticed  under  Thebhometeb.  See  ako  Heat.  But  the 
expansions  of  any  liquid,  at  different  tempers^tures,  for  equal  increments 
of  caloric,  are  not  equal  to  one  another ;  and  indeed  the  same  remark 
may  be  extended  to  solids,  as  shown  imder  Heat.  The  phenomena  of 
molecular  action  in  liquids  are  noticed  under  Capillabt  Attraction, 
"Dnevvsiov,  &c.  See  also  Moleoulab  Attbaction,  and  for  the  specific 
heat  of  liquids,  or  their  capacity  for  caloric,  Sfeoieio  Heat. 

LIQUOR  OF  CADET.    [Caoodyl.] 

LIQUORICE.     rOLYCYBHIZA.] 

LIRIODEKDRD^,  a  colourless,  non-azotised,  crystalline  substance, 
found  in  the  stem  of  the  Virginian  tulip  (Liriodendron  titUpifera),  It 
is  slightly  soluble  in  water,  but  very  soluble  in  alcohol  and  ether.  Its 
composition  has  not  been  determined. 

LIS  PENDENS.    [Notice.] 

LIST,  CIVIL.    [Crvn,  List.] 

LISTINO.    [Enlistjcent.] 

LITANY,  a  collection  of  prayers  and  supplications.  The  term  is 
derived  from  the  Oreek  (Xiroyfia),  and  was  adopted  by  Christian 
writers  at  a  very  early  period.  St.  Basil  tells  us  that  Litanies  were 
read  in  .the  church  of  Neocsesarea,  between  Oregory  Thaum^tiu^gus's 
time  aitfl  his  own :  and  St.  Ambrose  has  left  a  form  of  Litany  which 
bears  h)s  name,  still  used  in  Milan.  In  the  early  churdies  the  Litanies 
were  said  in  solenm  procession. 

In  the  Common  Prayer  Book  of  1549  (the  first  book  of  King 
Edward),  the  Litany  was  placed  between  the  Communion  Office  and 
the  Office  for  Baptism,  under  the  title  of  '  The  Letanyand  Suffittges;' 
which  book  also  directed  it  to  be  said  or  sung  on  Wednesdays  and 
Fridays.  In  the  review  of  the  Conmion  Prayer  in  1552,  the  Litany 
was  placed  where  it  now  stands,  with  the  direction  that  it  shall  be 
used  on  Sundays,  Wednesdays,  and  Fridays,  and  at  other  times  when 
it  shall  be  conmianded  by  ilie  ordinary.  Till  the  last  review,  in 
1661,  the  Litany  was  used  as  a  distinct  servfce,  and  followed  the 
Morning  Prayer;  it  was  then  directed  aUd  has  ever  since  continued  to 
be  read  as  one  office  with  the  Morning  Prayer,  after  the  third  Collect 
for  Orace. 

LITHAROE.    [Lead  :  Zead  and  Oxifffm,'] 

LITHIA  (LiO).  The  alkaline  base  formed  by  the  union  of  lithium 
with  oxygen.    It  unites  with  adds  to  form  an  extensive  class  of  salts. 

TLlTHIUM  1 

LITHIC  acid.    [Ubig  Acid.] 

LITHIUM  (L).  In  its  chemical  relations  this  metal  more  nearly 
resembles  the  alkali  metals,  potassium  and  sodium,  thai&  any  others ; 
but  it  is  a  kind  of  connecting  link  between  that  group  anti  the  next,  or 
metals  of  the  alkaline  earths  (barium,  calcium,  £b.)  Its  Existence  waa 
first  pointed  out  by  Arfwedson  (1817),  who  discovered  ita  oxide  when 
wromining  a  minea:al  in  the  laboratory  of  Berzelius.  llts  name  is 
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derived  from  Ai9of,  »  stone^  it  having  been  found  in  the  nunexftl 
Idngdom  only. 

The  principal  eouroes  of  lithiom  are  the  mineralB  lepidoUte,  triphane, 
andpeialiU.  A. table  of  their  per^ientage  composition  is  given  under 
the  respective  namee  in  the  Nat.  Hist.  Div.  Their  formul»  is  thus 
represented  in  Miller^ '  Elements  of  Chemistry : ' — 

LepidoUtoorUthiamioa  .    3[(LK)  F1]+4(A1|0„  8  810|) 
Tripbsae  or  spodamene    .    3[(LNa)0,  8iO,]-h4(AlaO,,  3810,) 
PetiUte   ....    S[(LMa)0,  SSiO,l+i(Al,0„  6810,) 

Lithium  may  be  obtained  in  the  metaUio  state  by  decomposing  its 
chloride  with  an  electric  current  generated  from  five  or  six  pairs  of 
Bunsen's  nitric  add  battery.  It  is  a  white  metal,  harder  than  potassium 
or  sodium,  but  softer  than  lead.  It  melts  at  356°  Fahr.,  and  is  not 
volatUe  when  heated  to  redness.  At  common  temperatures  two  pieces 
may  be  welded  together  by.  pressure.  It  can  be  diawn  into  wire,  but 
is  less  tenacious  man  lea£  Its  specific  gravi^  is  0'5936|  hence  it  is 
the  lightest  solid  body  known ;  it  floats  even  on  the  surface  of  naphtha. 
It  rapidly  oxidises  in  the  aar>  and  if  assisted  by  heat  bums  with  a 
brilliant  carmine-tinted  flame.  It  decomposes  water  in  a  similar  manner 
to  sodium,  and  ignites  when  plaoed  in  strong  nitric  acid. 

The  eqtdvalent  of  lithium  is  6*68. 

Lithium  an<l  oxf^a^  form  but  one  compound,  namely : — 

OxitU  of  Uikium  (LO).  The  mineral  firom  which  it  is  to  beextracted 
is  reduced  to  an  almost  impalpable  powder,  and  then  ignited  with 
twice  its  weight  of  quicklime  in  a  silver  erudble.  The  resulting  mass 
is  next  treated  with  hydrochloric  add,  then  with  sulphuric  add,  and 
the  sulphate  of  lithia  thus  formed  dissolved  out  from  sulphate  of  lime 
by  washing  with  water ;  a  small  quantity  of  oxalate  of  ammonia  is  now 
added  to  remove  lime  that  may  have  been  dissolved,  and  sulphuric  acid 
thrown  out  of  solution  b^  the  additaon  of  baiyte  water.  On  evaporatinjg 
the  filtered  liquid  the  lithia  separates  out  in  grains.  If  neoessaiy,  it 
may  be  fused  in  a  silver  omdble,  vessels  of  platinum  being  rapidly 
corroded  by  it^ 

Hydrate  of  lithia  is  not  so  soluble  in  water  as  the  hydrates  of  potash 
or  soida  are.  It  has  a  strong  caustic  taste,  and  turns  vc^eteble  reds  to 
blues.  In  the  fused  state  it  is  white,  transparent,  has  a  crystalline 
structure,  does  not  deliquesce  in  the  air,  and  dissolves  in  water  with 
disengagement  of  heat. 

LitMuM  and  chlorine  form : — 

Chloride  of  U^ium  (LCI).  It  is  readily  made  by  dissolving  the  oxide 
in  hydrochloric  add.  On  evaporation  the  solution  yields  cubical 
erystels,  very  soluble,  exceedingly  deliquesoent,  and  containing  four 
equivalents  of  water  of  crystallisation. 

Iodide  ofUikivm  (LI  +  6H0)  crystalhses  in  needles,  and  Jkioride  <^ 
Uikiuin  in  small  opaque  grains. 

Sulphide  of  Uthuim  is  foimed  in  the  same  way  as  sulphide  of  sodium, 
and  much  resembles  that  compound. 

Sulphate  of  lithia  (L0,SO3  +  Aq).  On  evaporating  the  solution  of 
this  nit,  obtained  as  described  under  oxide  of  Uthium,  tebular  crystals 
of  the  above  compodtion  are  obtained. 

OtxHnnuUe  of  Utkia  (LO,CO,)  is  predpitated  when  carbonate  of  am- 
monia is  added  to  a  sfarong  solution  of  chloride  of  lithium.  It  may  be 
washed  with  alcohol,  in  which  it  is  insoluble.  It  is  slightly  soluble  in 
water,  the  resulting  solution  having  an  alkaline  reaction.  On  the 
applioftttbn  of  heat  to  the  dried  salt  it  fuses,  snd  solidifies  on  cooling 
to  a  white  transpsrent  mass  of  pearly  lustre  and  crystalline  feaoture. 

Carbonate  of  lithia  has  been  recommended  to  be  administered  as  a 
solvent  for  calculi  in  the  bladder.  It  certainly  effeete  the  solutioin  of 
uric  add  moat  rapidly  when  triturated  with  that  substance  in  a  mortar 
containing  a  little  water ;  but  as  many  calouH  do  not  contain  uric  add, 
and  as  znost  of  those  tiiat  do  contain  it  have  an  external  coatinx  of 
phosphates,  it  follows  that  the  carbonate  of  lithia,  being  an  alkaline 
substance,  may  do  more  harm  than  good  if  administered  indiscriminately. 

Dwble  phoqthate  of  Hthia  and  eoda. — When  phoqihate  of  soda  is 
added  to  a  solution  of  a  lithium  salt  no  predpitato  is  at  first  produced ; 
but  on  evaponvting  to  dryness  the  above  compound  remains  as  a  white 
powder,  almost  insoluble  in  water,  and  quite  insoluble  in  dilute  aqueous 
solutions  of  the  alkaline  phosphates.  Before  the  blowpipe,  with 
carbonate  of  soda,  the  double  salt  fuses  to  a  clear  bead,  trani^»arent 
when  hot  but  opaque  when  cold.  A  fused  specimen  examined  by 
Benelius  contained  NaO,LO,P05,  but  generally  ite  conipodtion  is  veiy 
variable,  probably  on  account  of  the  two  bases,  lithia  and  soda,  being 
capable  of  replaxnng  each  other. 

2^at8  for  HthimfL — Salte  of  lithium  are  readily  fudble  in  the  blowpipe 
flame,  imparting  to  it  a  carmine  red  colour,  and  attacking  the  platinum 
vrire  holder  or  other  platinum  vessd  in  a  characteristio  corrodve 
manner.  Their  presence  is  further  confirmed  by  forming  the  carbonate 
and  double  phosphate  in  the  way  abeady  mentioned. 

LITHOFELLIC  ACID.  {C,^^0^).  LUKofelUnie  acid.  The  once 
Mlebrated  bezoar-tUmei — intes&al  cuculi  of  certain  animals-- almost 
wholly  consist  of  this  add.  To  isolate  it,  the  stones  [Bbzoabs],  are 
reduced  to  powder  and  boiled  in  slcohol,  the  dark  solntion  decolorised 
-with  anixnal  charcoal  and  evaporated,  when  the  lithofellio  add  ciystal- 
ises  out  in  small,  colourless,  transparent  six-sided  prisms.  It  may 
*iso  be  decolorised  by  predpiteting  ite  alkaline  solution  with  hydro- 
«Uorio  add,  washing;,  diyhig,  and  aystallinng  from  aloohoL 


Lithofellic  add  is  insoluble  in  water,  slightlv  so  in  ether,  and  very 
soluble  in  alcohol  Heated  to  401 "  Fahr.  it  melte,  and  at  a  little  higher 
temperature  is  oonverted  into  a  resin,  the  fusing  point  of  which  is  only 
230*"  Fahr.  In  this  particular,  and  in  the  fact  Uiat  it  is  readily  soluble 
in  solutions  of  the  alkalies  and  their  carbonates  and  in  acetic  acid, 
lithofellic  add  is  easily  distinguished  from  cholesterin^  a  body  that 
otherwise  it  much  resembles. 

Submitted  to  dry  distillation,  it  yields  an  oily  add,  termed  jiyro^i/Ao- 
fdUc  acid  (C^^.Oe). 

Lithofellic  acid  combines  witli  bases  to  form  Uthofellatet,  a  class  of 
compounds  that  have  not  been  much  studied.'  The  silver  salt  appears 
to  contain  C^oH^gAg  0,. 

LITHOGRAPHY,  the  art  by  which  impressions  or  printe  are 
obtained  by  a  chemical  process  from  designs  inade  with  a  greasv  mate- 
rial upon  stone.  It  has  therefore  been  properly  terined  chemical 
printing,  to  distinguish  it  from  all  other  modes  of  obtaining  impres- 
mons,  which  are  mechanical.  In  printing  from  an  engraving  on  a 
copper  or  sted  plate,  the  ink  is  delivered  from  the  inddons  made 
therein  with  the  grater  or  etehing-needle.  An  engraving  on  wood,  on 
the  .contrary,  gives  ite  resulte  from  the  projecting  surface  of  the  block, 
or  those  parte  which  are  not  cut  away  by  uie  graver.  The  lithographic 
process  differs  from  both  these  modes,  the  impresdons  being  obtained 
(by  strict  attention  to  chemical  affinity)  from  a  levd  surface.  The  art 
of  lithography  was  first  practised  by  uie  inventor  Alois  Senef elder,  in 
1798,  the  peculiar  property  on  which  it  depends  having  bdng  die-, 
covered  by  him  a  few  years  earlier.  [Skhxfxldsb,  Alois,  in  Bioq. 
Div.] 

There  are  various  styles  of  Uthognmhy,  as  will  presently  be  seen ; 
but  the  principle  of  the  art  is  unifOTmly  tiie  same,  being,  as  we  havp 
sdd,  based  upon  that  of  chemical  affinity. 

The  stone  best  calculated  for  Uthographic  purposes  is  a  sort  of  cal- 
careous slate,  found  in  large  quantities  on  the  banks  of  the  Danube  in 
Bavaria,  the  finest  being  that  found  at  Solenhofen,  near  Munich. 
Stones  much  resembling  the  Qerman  have  been  found  in  some  parte  ci 
Devonshire  and  Somersetshire^  and  also  in  Ireland;  but  the  stones 
found  in  this  kingdom  have  been  proved  to  want  some  of  the  essential 
qualities  of  those  brought  from  Qermany,  which  are  therefore,  at 
least  for  artistio  works,  excludvely  used.  Bven  the  Bavarian  stones 
vary  much  in  quality,  aHH  the  strata  not  being  equally  good :  some  ai^ 
too  soft,  and  otiiers  are  r^dered  unfit  for  use  by  the  presence  of  chalk, 
flaws  and  veins,  and  fooil  remains.  A  good  stone  is  porous  yet  brittle, 
of  a  pale  yellowish-drab,  and  sometimes  of  a  gray  neutral  tint.  The 
stones  are  split  or  sawn  into  slabs  varying  from  1^  to  3  indies  in  thick- 
ness, which  are  then  cut  or  squared  into  the  different  sixes  neoessaiy 
for  use,  snd  the  face  or  upper  suifaoe  of  each  is  made  level  In  th& 
state  are  the  atones 'sent  from  the  quarxy ;  but  further  preparation  is 
yet  necesBuy  to  fit  them  for  the  iminediate  use  of  toe  artist^  and 
they  are  either  grained  or  polished,  according  to  the  nature  of  the  wor)L 
they  are  intended  to  reodve.  The  mode  of  preparing  a  grained  stone, 
as  it  is  caUed,  ia  this : — A  stone,  being  laid  flat  on  a  table,  has  ite  sur- 
face wetted,  and  some  sand  sifted  over  it  throng  a  veiy  fine  wire- 
deve.  Another  stone  is  laid  with  ite  face  downwards  upon  this,  and 
the  two  are  rubbed  together  with  a  ciroolar  motion,  to  produce  the 
reqiiidte  granulation,  which  is  made  finer  or  coarser,  to  suit  the  taste 
or  intention  of  the  artist.  The  stones  thus  prepared  are  used  for 
drawings  in  the  chalk  manner,  or  for  imitetions  of  those  produced 
with  the  black-lead  pendl.  Qreaft  care  is  reqnidte  in  t^  mode  of 
preparation,  "to  keep  the  granulation  uniform  and  the  surfiwe  free  from 
scratches,  the  piesenoe  of  which  would  otherwise  much  disfi^^ure  the 
future  work.  Writings,  imitations  of  coloured  drawings,  etchings,  pen 
and  ink  sketehes,  Ac,  require  the  face  of  the  stone  to  be  pdished, 
which  is  effected  by  rubbing  it  with  pomice-stooe  and  water,  or  pumioe 
stone  dust  and  water  applied  with  rags. 

The  two  prindpal  agente  used  for  makine  designs,  writinga*  Ac.,  on 
stone,  sre  called  lithographio  ohalk  and  U&ographio  ink.  They  are 
composed  of  tallow,  viigin-wsx,  hard  tallow  soap,  shdl-la^  sometimes 
a  little  mastio  or  copal,  snd  enough  kmpblack  to  impart  a  colour  to 
the  mass.  These  are  incorporated  by  a  peculiar  process  of  burning  in 
a  dosdy-oovered  saucepan  over  a  fire^  and  the  wnde  is  ultimately  cast 
into  a  mould,  and  reodvea  the  form  calculated  to  fit  it  for  use.  The 
ingrediente  are  the  same  in  the  ohaft  and  the  ink,  but  the  proporticQa 
are  varied,  and  a  little  Venice  turpentine  is  often  added  in  the  latter. 
The  chalk  is  used  as:  it  comes  from  the  mould  in  a  dry  stete, 
but  the  ink  is  dissolved  by  rubbing,  like  Indian  ink,  in  water,  and 
is  used  in  a  pen  or  oamd-hair  pencU.  It  will  be  perodved  that  it 
is  the  presence  of  the  soap  in  this  groaiy  material  which  renders  it 
soluble  in  water. 

To  render  the  lithographic  process  intdUgible,  let  it  be  supposed 
that  the  artist  now  completes  a  drawing  with  the  chalk  just  described, 
upon  a  grained  stone,  much  as  he  would  make  a  drawing  in  pendl  or 
chalk  upon  paper,  li,  while  in  this  state,  a  sponge  filled  with  wstw^ 
were  passed  over  the  face  of  the  stone,  the  dmwing  would  wash  out, 
the  chalk  with  which  it  is  made  bemg,  as  we  have  seen,  sduUe  in 
water,  by  reason  of  the  soap  which  it  contains.  Before  therefore  it  is 
capable  of  yidding  impressions,  a  weak  solution  of  nitrsus  add  ia 
poured  over  it,  wMch  unites  with  and  neutrsUses  the  alkali  or  sow 
contained  in  the  chalk,  and  rsnden  it  insoluble  in  water.  After  thia 
the  usual  coarse  is  to  float  a  adution  of  gnm  over  the  whole  face  of  the 
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ttone,  and  when  {his  ia  'removed,  if  a  sponge  and  water  be  applied  to 
its  sur&ce,  as  before  supposed^  the  drawing  is  found  to  be  no  longer 
removable,  because  the  chalk  with  which  it  is  executed  is  now  no 
longer  soluble  in  water.  In  this  state  the  work  is  ready  for  the 
printer,  who  obtains  impressions- by  the  following  process. 

Having  with  a  sponge  filled  with  water,  to  which  an  extremely  small 
quantity  of  acid  has  been  added,  wetted,  or  rather  damped,  the  whole 
surface  of  the  stone  equally,  the  printer  finds  that  ti^e  water  has  been 
imbibed  by  the  stone  only  on  those  ports  not  occupied  by  the  drawing, 
which  being  greasy  repels  the  water  and  remains  diy.  A  roller  proper^ 
covered  with  printing-ink  is  now  passed  over  the  whole  stone,  which 
will  not  even  be  soiled  where  it  is  wet^  from  the  antipathy  of  oil  and 
water.  But  the  parts  occulted  by  the  drawing  botng^  as  we  have 
seen,  dry  and  greasy,  have  an  affinity  for  the  printing-ink,  which  there- 
fore passes  from  the  roller  and  attaches  itself  to  the  drawing.  In  this 
state  it  is  said  to  be  chaxged,  or  rolled  in.  Damped  paper  is  then  put 
over  it,  and  the  whole  being  passed  through  a  press,  the  printing-ink 
is  transferred  from  the  stone  to  the  paper,  and  this  constitutes  the 
impression.  By  repeating  in  this  manner  the  operations  of  damping 
the  stone  and  rolling  in  the  drawing,  an  almost  unlimited  number  of 
impressions  may  be  obtained. 

Kow,  as  we  have  said,  the  modes  of  lithography  are  various,  but  the 
illustration  just  given  will  explain  the  principle  of  them  alL  It  oon- 
sists  in  the  mutual  antipathy  of  oil  and  water,  and  the  affinity  which 
the  stone  has  for  both,  that  is,  in  its  power  of  imbibing  either  with 
equal  avidity.  But,  as  will  be  inferred,  to  ensure  complete  success, 
great  nicety  is  requisite  in  the  preparation  of  all  tiie  agents  employed 
in  this  art,  and  in  the  process  of  printmg,  as  well  as  in  making  the 
drawing  on  the  stone. 

Imitations  of  etchings  or  pen  and  ink  drawings,  writings,  fto.,  executed 
with  the  chemical  ink  upon  a  poUthed  stone,  are  prepared  and  printed 
in  precisely  the  same  manner. 

TroH^er  lUhographjf,  or  Autography,  from  the  facility  of  its  execution 
and  its  great  utility,  claims  especial  notice.  A  pfl^per  called  tnmqfer- 
paper  or  "autographic  paper,*'  is  used  to  receive  the  writing  in  this 
mode  of  lithography.  This  paper  has  previously  had  a  liquid  chummy 
preparation  waqhed  over  one  sid^of  it,  which,  when  dry,  constitutes 
Its  face,  and  the  writing  being  performed  with  a  modification  of  the 
chemical  ink  already  described,  rests  upon  this  gummy  surfiaoe,  and 
does  not  penetrate  to  the  paper  beneath.  When  the  writing  or 
drawing  done  on  the  transfer-paper  is  dry,  the  back  of  it  is  wetted 
slightiv  but  equally  with  a  sponge  and  water ;  and  the  paper  being  very 
thm,  the  gum  preparation  on  the  front  of  it  becomes  at  once  partially 
dissolved.  In  this  state  the  paper  is  laid,  with  its  face  downwsids,  on 
a  poUsktd  stone,  and  beicg  pamed  through  a  pnm,  the  transfer-paper  is 
lound  strongly  and  oloA^ly  adhering  to  it.  llie  back  of  the  transfer- 
paper  is  now  well  wetted,  and,  one  comer  bnng  fint  raised,  it  will 
readily  peel  off,  leaving  the  gtim  preparation,  and  of  course  also  the 
writii^  which  was  above  it,  attached  to  the  stone.  The  gum  is  then 
washed  off  with  water,  and  the  preparation  and  pititing  proceed  in  the 
manner  already  explained.  This  mode  of  litiiography  beLig  eminentiy 
calculated  to  fadfitate  the  despatch  of  business,  its  great  utility  has 
been  sensibly  felt  in  the  commerdal  departments  of  the  country  and 
in  several  of  our  government  offices,  as  by  its  means  one  written 
despatch  can  be  multiplied  at  pleasure,  without  delay  or  the  risk  of 
typographical  errors. 

Another  style  of  lithography  is  commonly  called  ''eteMng,"  or 
*'  mgramng  en  iUme,"  although  it  must  by  no  means  be  inferred  that  in 
this  process  the  stone  is  incised,  but  that  the  results  correspond  with 
the  clean-cut  lines  of  the  graver  or  etching-needle.  A  coat  of  gum- 
water,  with  some  lamp-black  or  vermilion  mixed  with  it,  to  give  it 
colour  and  render  the  work  visible,  is  thinly  but  evenly  rubbed  over  a 
pMked  stone,  and,  when  dry,  efieotuallv  protects  it  from  any  applica- 
tion of  grease.  On  this  gum  ground  the  design  is  executed  with  an 
etching-needle,  precisely  the  same  as  in  etching  upon  copper;  and 
wherever  the  needle  passes,  of  course  the  stone  is  laid  bare,  and  it  is 
best  to  cleanly  remove  the  gum  ground  without  cutting  into  the 
stone.  After  this  some  oil  is  rubbed  over  the  whole  suiiace,  and  is 
imbibed  by  the  stone  wherever  the  needle  has  passed  and  exposed  its 
surface  by  removing  the  ground.  The  gum  is  then  washed  off,  and 
the  work  may  be  at  once  rolled  in  and  printed,  witiiout  any  previous 
aoidulation. 

Thus  we  see  that  grease  anyhow  applied  to  the  stone  wUl  yield 
impreasions,  but  that  uie  character  of  tne  impression  depends,  Ist,  on 
the  quality  of  the  grease;  2dly,  on  the  qwmtUy  of  grease ;  and  8dly,  on 
the  manner  in  which  the  grease  is  oppoed.  As  illustrations,  we  refer 
to  the  modes  already  enumerated,  in  whidi  the  application  of  the 
chemical  preparation  in  the  shape  of  a  ttiUd  duUk,  of  Jlwid  ink,  and  of 
pure  oil,  directly  apphed  to  the  stone,  have  been  painted  out,  and  the 
effects  arising  from  each  explahied.  It  is  the  grease  therefore  which 
prints,  and  the  lampblack  introduced  into  the  lithographic  materials  is 
of  no  other  use  than  to  enable  the  artist  to  judge  of  the  quantity  of 
grease  imparted  ta  the  stone.  That  it  does  not  in  the  slightest  d^ree 
contribute  to  produce  greater  darkness  in  the  impression,  is  proved  by 
a  very  curious  phenomenon.  The  design  may  be  (and  often  is,  in  the 
progress  of  printing)  washed  out  with  turpentine,  so  as  to  become 
quite  invisible ;  and  a  looker-cn,  unacquainted  with  the  subject,  would 
auppoae  the  work  to  be  completely  destroyed ;  but  it  is  the  blade  only  I 


which  has  disappeared;  the  greeue  remains,  and  on  bemg  rolled  in 
again,  the  drawing  re-appears  uninjured. 

The  variation  in  the  quality  of  the  tints,  arising  from  the  mode  in 
which  the  grease  is  applied,  may  be  further  illustrated  by  reference  to 
the  dabber,  which  is  an  instrument  by  which  tints  of  exceeding 
delioicy  may  be  produced.  It  is  made  of  very  smooth  leather,  being 
somewhat  round  on  its  &ce,  and  stuffed  with  cotton  wooL  On  the  &oe 
of  the  dabber  a  lithographic  preparation,  softer  than  the  chalk,  is 
evenly  and  thinly  applieid  with  a  hard  brush,  and  afterwards  imparted 
to  the  stone  by  repeated  blows  with  the  instrument.  The  dabber  was 
formerly  much  in  use,  particularly  for  delicate  skies ;  but  as  lithography 
has  been  longer  cultivated  amon^  us,  our  artists  have  acquired  greater 
manual  dexterity,  and  produce  tints  of  the  greatest  delicacy  with  the 
hand  alone,  which  have  the  recommendation  of  standing  better  than 
those  produced  with  the  dabber.  Another  mode  of  applying  the 
greasy  matoial,  which  was  introduced  some  years  back,  and  was  found 
in  skilful  hands  to  produce  very  effective,  results,  was  by  means  of  a 
stump,  as  in  crayon  drawing  [Cbatoitb],  to  which  the  process  is  very 
similar.  .Again,  with  a  modification  of  the  ink  alreac^  described, 
drawings  were  made  by  wadiing,  or  laying  in  tints,  with  brushes  (or 
camel-hair  pencils)  much  as  drawings  are  ordinarily  made  with  India- 
ink  or  seina.  By  both  these  means  almost  perfect  fac-aimiles  of 
artists'  sketches  may  be  produced :  indeed,  as  is  evident,  lithography 
admits  of  any  mode  of  manipulation  which  may  suit  the  habits,  taste, 
or  styleof  the  artisti  so  that  it  be  consistent  witii  the  main  principle  of 
theut. 

The  printing  from  two  or  more  stones,  whidi  was  practised  with 
indifferent  success  almost  in  the  earliest  stages  of  lithography  by 
Senefelder  and  others,  has  within  the  last  few  yesrs  been  very  exten- 
sively practised.  In  this  style,  when  all  that  is  desired  is  to  imitate  a 
drawing  made  on  tinted  paper,  with  the  high  lights  laid  on  with  white, 
the  drawing  is  first  made  in  the  usual  way,  with  chalk  on  a  grained 
stone,  but  more  slight,  the  sky  and  other  delicate  tints  being  omitted, 
and  these  are  superadded  from  the  **  tmt  eUme,*  The  tint  is  executed 
with  facility  bv  the  printer  on  another  stone  (polished),  with  a  modified 
preparation  of  diemioal  ink,  and  thus  much  labour  is  saved  to  the 
artist  The  extreme  lights  are  then  scraped  out  on  this  tint  stone,  and 
the  printer  superadds  the  impreasions  from  it  to  those  already  taken 
from  the  drawmg  on  the  other  stone ;  of  course  taking  great  care  that 
the  two  fit  well,  or  "  register"  as  it  is  technically  called. 

But  the  most  important  application  of  this  process  is  in  the  pro- 
duction of  copies  of  coloured  drawings  and  paintings;  a  process  known 
as  dtromo-lUhograpky,  The  object  here  bemg  to  produce  as  nearly  as 
possible  fiMximiles  in  colour,  touch,  and  texture,  as  well  as  in  drawing 
and  light  and  shadow,  of  pictures  from  the  pencils  of  painters  of  the 
highest  standing;  it  has  be«i  found  neoessaiy  to  employ  a  large  number 
of  stones,  in  order  to  produce  the  almost  infinite  varieties  of  tints 
which  are  found  united  m  a  single  picture;  every  stone  giving  a  sepa- 
rate impression  in  its  own  particular  colour  or  tint.  The  mode  of  pro- 
cedure is  somewhat  as  follows.  Firsts  an  outline  of  the  entire  subject 
is  made  by  means  of  transfer  paper,  or  othenrise,  on  a  stone  which  is 
called  the  outline  or  kcjr-Btone  of  the  work.  This  stone  yields  impres- 
sions which  are  transf erred  as  guides  to  sll  the  other  stones.  On  a 
second  and  thvd  stone  ^^ch  serve  as  the  basis  of  the  print  tiie  general 
effect  of  the  drawing  is  washed  itt,aiid  from  these  are  printed  what  may 
be  called  the  chiaroscuro,  in  a  faint  tint  of  sepia  uid  of  a  neutraX- 
colour  or  gray :  corresponding  in  fact  very  nearly  to  tibe  neutral  or 
dead-colouring  of  a  watemxilour  drawing  m  the  method  adopted  by 
the  early  waterK)olour  painters.  The  stones  which  follow  are  each 
charged  with  a  particular  colour  or  tint,  and  each  leaves  its  impression 
on  only  a  partionlar  portion  of  the  print :  one  stone  printing  only  the 
parts  whicn  are  intended  to  be  yellow  or  a  modification  of  yellow ; 
another  red,  another  blue,  and  so  on.  Other  stones  charged  in  parts 
with  grays  or  aecondaiy  ooloun  serve  to  blend  and  harmonise  the  crude 
coloun ;  othen  follow  which  modify  these,  and  finally,  one  gives  the 
sharp  dark  touches,  and  is  usually  followed  by  another  which  suppHea 
a  sOTt  of  glase  or  finishing  wash,  and  subdues  and  harmonises  the 
whole.  Of  course,  we  have  only  broadly  indicated  the  general  method. 
It  will  be  undentood  that  the  aequence  of  the  colours  in  the  printing; 
the  special  quality  and  strength  to  be  given  to  each  particular  tint; 
the  effect  to  be  produced  \fy  their  superposition,  and  many  other 
particulars,  have  all  to  be  taken  into  account  in  plBniiing»the  arrange- 
ment of  the  coloun  on  the  stones ;  since  a  sequence  in  some  respects 
different,  and  an  entirely  dHferent  modification  of  colours,  have  to  be 
emploved  for  the  works  of  most  artists ;  and  it  he^pens  that  much  of 
the  colour  on  each  of  the  earlier  stones  is  covered  by  that  of  succeeding 
stones,  and  that  thus  only  can  the  broken  tints  of  tiie  original  be 
imitated.  Itisinfactonlyby  watching  the  progress  of  a  print  through 
all  its  stages  that  any  clear  idea  can  be  obta^ed  of  the  beauty  and 
accuracy  of  the  whole  process,  of  the  prevision  that  must  be  exercised, 
and  of  the  skill,  care,  imd  taste  requirod  at  every  step  to  carry  it  to  a 
successful  termination.  For  some  of  the  more  elaborate  prints — one 
or  .two  after  Turner,  for  instance— from  thirty  to  forty  stones  have 
been  required  to  produce  a  finished  print.  And  in  order  to  produoe 
this  print,  it  must  be  borne  in  mind  that  each  sheet  of  paper  has  to 
be  passed  as  man^  times  through  the  press  as  there  are  stones,  since 
each  stone  imprmts  upon  it  only  its  own  particular  section  of  the 
work.    Of  oourtM^  in  proportion  to  the  increase  in  the  number  of  the 
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stones,  does  the  difficulty  increase  of  making  the  work  upon  each 
fall  exactly  upon  its  proper  place  in  the  general  design ;  for  if  any 
one  were  miaplaced  only  the  fiftieth  of  an  inch,  the  drawing  and 
colour  of  the  whole  would  be  disturbed.  Hence  it  is  found  necessary 
to  arrange  the  rtgiaUr,  or  adjustment  of  the  stones,  with  the  utmost 
care  and  precision ;  and  to  exercise  the  most  careful  supervision  in  the 
printing  (which  is  entirely  a  hand  process),  since  the  sheet  of  paper 
expands  considerably  in  passing  through  the  press,  and  has  to  be  dried 
and  re-damped  before  it  can  be  passed  through  again.  But  practically 
this  is  all  accomplished  with  seeming  ease,  and  a  large  and  most 
complex  subject,  will  be  found,  when  the  last  stage  has  been  reached, 
to  bear  the  most  minute  scrutiny ;  and  the  result,  even  when  the  copy 
is  placed  alongside  the  original,  will  surprise  and  delight  equally  those 
who  have  followed  the  work  through  its  several  steps,  and  those  who 
may  only  examine  the  completed  work. 

IVansfer  lithography  has  been  applied  in  other  ways  than  the  one 
already  explained:  indeed  it  would  be  difficult  to  fix  limits  to  its 
capabilities,  improvable  as  they  may  be  in  the  hands  of  able  chemists. 
Among  the  tnmsfer  modes,  Uiat  of  printing  copper-plate  engravingt 
from  ttone  is  worthy  of  notice.  An  impression  is  taken  on  unsized 
paper  from  the  copper-plate,  and  wiUiout  delay  transferred,  by  passing 
through  a  press,  to  a  polished  stone ;  it  is  then  acidulated,  and  the 
printing  proceeds  in  the  usual  way.  In  some  kind  of  work  the  im- 
pressions thus  obtained  are  scarcely  distinguishable  from  those  printed 
direct  from  the  copper.  The  advantage  which  this  application  of 
lithography  holds  out  is  most  apparent  where  economy  or  great 
despatch  are  important.  These  objects  are  both  obtained  by  trans- 
ferring impressions  to  several  stones,  or  several  impressions  to  one 
stone  if  the  design  be  small,  when  the  numbers  can  be  multiplied  with 
great  rapidity,  and  without  the  original  engraving  being  at  aU  worn. 

Plates  of  anc  are  for  some  purposes  much  iised  as  substitutes  for 
the  German  stones,  in  chemical  printing,  and  the  practice  is  then 
called  Zineoffrapiky ;  but  excepting  the  difference  of  the  material  on 
which  the  work  is  performed,  it  is  precisely  the  same  art  as  lithography. 
Zinc  plates  have  the  advantages  of  greater  portability,  and  of  being  less 
liable  to  break  from  the  pressure  in  printing. 

LITHONTRIPTICS,  termed  also  Lithonthiitptics,  or  Antiuthics 
(Xt9of,  a  stone,  and  rpfiStiv,  to  rub  or  bruise),  medicines  or  other  means 
which  are  thought  to  possess  the  power  of  dissolving  stone  or  calculus 
in  the  urinarv  oi^gans.  The  calculous  concretions  which  are  apt  to 
form  in  the  kidneys  or  bladder  are  of  very  different  kinds,  originating 
in  different  constitutions  or  in  different  habits  of  life  or  looidity  of 
abode.  They  are  also  different,  not  only  according  to  the  time  of  life 
when  their  formation  began,  but  they  often  become  varied  in  the  pro- 
gress of  their  increase^  and  are  different  in  the  strata  of  which  they  are 
composed. 

It  requires,  therefore,  not  only  very  close  investigation  into  the 
characters  of  the  urine  of  a  person  supposed  to  be  affected  with  calcu- 
lous concretion,  but  also  no  dight  acquaintance  with  the  chemistiy 
and  physiology  of  that  fluid,  and  the  great  influence  of  the  nature  of 
the  food  and  drink  on  its  composition,  to  be  able  to  direct  the  use  of 
medicines  which  are  regarded  as  lithontriptic  With  few  exceptions, 
their  employment  has  been  nearly  empirical ;  and  aggravation  of  the 
case  has  as  frequently  resulted  as  benefit  from  their  employment. 
The  researches  of  recent  chemists  and  pathologists  have  given  some- 
thing approaching  to  a  scientifio  explanation  of  the  circumstances 
under  which  calcuH  form,  as  well  as  of  their  varied  characters ;  so  that 
more  good  may  reasonably  be  expected  from  the  use  of  lithontriptics 
than  has  hitherto  been  realised.    [Calculus.] 

Of  the  twelve  or  thirteen  varieties  of  calculus  concretions  which 
have  been  discovered  in  the  bladder  or  kidneys  of  the  human  subject, 
some  are  of  very  rare  occurrence,  while  the  more  common  ones  may 
be  classed  under  two  distinct  heads— those  which  form  tmder  the 
prevalence  of  the '  uric  or  lithio  add  state  of  constitution,  and  those 
which  form  under  the  prevalence  of  the  phosphatio  state  of  constitu- 
tion. These  sometimes  alternate,  and  indeed  the  concretions  which 
belong  to  the  last  class  have  almost  invariably  a  nucleus  or  centre  of 
the  £st  kind,  which  shows  how  very  important  it  is  to  avoid  the 
causes  of  the  lithic  acid  formations. 

Independent  of  constitutional  peculiarities,  the  leading  causes  of  the 
formation  of  calculous  concretions  are  errors  in  diet  or  regimen.  The 
kidney  is  the  great  channel  for  the  expulsion  from  the  system  of  the 
azotised  or  nitrogenous  principles  of  the  blood,  as  weU  as  of  many 
saline  particles,  which  were  once  an  integral  part  of  the  bodv,  but  now 
eflfete ;  and  to  keep  these  in  suspension,  so  as  to  ensure  their  elimina- 
tion from  the  Ixxiy,  a  due  quantity  of  an  aqueous  menstruum  is 
required  Hence  whatever  reduces  the  quantity  of  urine  below  the 
proper  standard  predi^oses  to  the  formation  of  calculL  Now  ton 
excess  of  animal  food,  particularly  if  exercise  be  neglected,  and  strong 
wines — in  a  word,  rich  living,  with  indolent  habits— are  the  frequent 
origin  of  calculous  complaints.  Crude  vegetables,  with  bad  clothing 
and  exposure  to  cold  and  damp,  which  interfere  wiUi  the  healthy  action 
of  the  skin,  equally  predisposes  to  the  formation  of  stone,  and  thus 
the  poor  suffer  from  it  as  well  as  the  wealthy.  The  causes  being  so 
widely  different,  the  mode  of  treatment  most  also  be  different.  A 
specific  cannot  therefore  exist,  and  all  unskilful  tampering  with  a  case 
must  lead  to  most  hurtful  results.  Medicines  taken  by  the  mouth 
(and  such  alone  can  be  used  where  the  stone  is  in  the  kidney)  have 
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been  hitherto  more  successful  in  relieving  the  distressing  symptoms 
than  solvents  thrown  into  the  bladder.  There  is,  however,  ground  for 
believing  that  in  certain  cases,  under  competent  direction,  chemical 
agents  and  perhaps  galvanism  may  be  made  available  to  dissolve  the 
concretions  in  the  bladder.  These  agents  are  quite  distinct  from  any 
mechanical  means  for  crushing  the  stone. 

(See  Brodie,  Lectures  on  ZHtecuet  of  the  Urinary  Organs,  2nd  ed« ;  and 
particularly  the  very  excellent  work  of  Dr.  Willis,  Urinary  JHseases 
and  their  Treatment,  1838.) 

LITHOTOMY  (from  \i$os,  a  stone,  and  rifumt,  to  cut).  Although 
urinary  calculi  may  be  extracted  from  the  kidneys,  urethra,  or  bladder, 
the  term  lithotomy  is  restricted  to  the  operation  of  cutthig  into  t)ii« 
latter  viscus  for  the  purpose  of  removing  one  or  more  stones.  From 
the  complex  nature  of  the  fluid  secreted  by  the  kidneys,  and  the  quan- 
tity  of  saline  matters  which  it  holds  in  solution,  deposits  not  unfre- 
quently  take  place  in  one  or  other  of  the  cavities  to  whidi  the  urine 
has  access.  Hence  solid  concretions,  or  urinary  calculi^  may  be  met 
with  in  the  kidneys,  ureters,  bladder,  or  urethra ;  but  ^e  majority  of 
these  concretions  are  believed  to  be  formed  originally  in  the  kidneys. 
Now,  if  we  suppose  one  of  these  calculi  to  have  descended  into  the 
bladder,  it  is  easy  to  imagine  that  it  would  tiiere  form  a  nucleus, 
around  which  the  addition  of  fresh  matter  would  be  constantly  adding 
to  its  bulk  :  d  priori  reasoning  would  lead  us  to  suppose  such  to  be 
the  result,  and  that  this  actually  takes  place  is  proved  by  the  fact  that 
many  calculi  have  for  their  nucleus  foreign  bodies  that  have  accidentally 
entmd  the  bladder,  as  bullets,  splint^  of  bone,  bits  of  bougie,  &c 
The  number  and  size  of  calculi  met  with  in  the  bladder  differ  as  much 
as  their  form  and  composition  vary,  and  their  magnitude  is  generally 
in  an  inverse  ratio  to  Uieir  number.  A  case  has  been  recorded  in  which 
898  calculi,  from  the  size  of  a  pea  to  that  of  an  olive,  were  found  in 
the  bladder  after  death ;  while,  in  a  case  described  by  the  late  Sir 
James  Earle,  a  stone  was  extracted,  after  death  which  weighed 
44  ounces,  its  long  axis  measuring  16  inches,  and  the  shorter  14;  but 
the  average  size  of  vesical  calculi  is  about  that  of  a  walnut.  Their 
form  is  mostly  spheroidal,  or  ogg-shaped,  and  sometimes  flattened  on 
two  sides  like  an  almond.    [Calculus.] 

According  to  their  composition,  they  are  either  soft  and  friable,  or 
very  dense  and  hard,  and  Uieir  surface  may  be  quite  smooth  or  beset 
with  numerous  tubercles.  These  circumstances,  together  with  their 
loose  or  fixed  position  in  the  bladder,  have  considerable  influence  in 
determining  the  comparative  severity  of  the  symptoms.  Children  and 
aged  persons  are  more  subject  to  the  disease  than  those  in  the  vigour 
of  life,  and  males  than  females ;  the  inhabitants  of  temperate  nliTn^f^ 
than  tiiose  of  higher  or  lower  latitudes. 

Symptoms  of  Stone  in  the  Bladder, — These  consist  in  a  troublesome 
itching,  sometimes  amounting  to  pain,  at  the  extremity  of  the  penis, 
with  a  frequent  desire  to  make  water  and  evacuate  the  bowels ;  the 
urine  is  voided  with  great  pain,  particularly  the  last  drops,  and  while 
flowing  in  a  full  stream  is  liable  to  be  suddenly  arrested,  from  the 
stone  falling  against  the  vesical  orifice  of  the  urethn.  When  much 
irritation  is  present,  the  urine  on  cooling  becomes  cloudy,  and. deposits 
a  large  quantity  of  ropy  mucus,  not  unfrequently  mixed  with  blood, 
especially  after  any  rough  exercise.  All'  these  symptoms  vary  in 
degree,  according  to  the  size  of  the  stone  and  the  smoothness  or  rou^- 
ness  of  its  surface,  its  fixed  or  loose  position  in  the  bladder,  the  quality 
of  the  urine,  and  the  condition  of  the  bladder.  Instances  are  recorded 
of  persons  living  with  stone  in  the  bladder  for  years,  yet  suffering  Uttfe 
or  no  inconvenience  from  it;  but  these  cases  must  be  considered 
exceptions.  In  general  the  health  sooner  or  later  gives  way,  and, 
without  recourse  to  one  of  the  operations  we  are  about  to  speak  of,  the 
patient  lingers  out  a  miserable  existence  till  death  terminates  his 
sufferings.  Nearly  all  the  symptoms  we  have  just  described  as  belong- 
ing to  stone  in  the  bladder  may  however  be  simulated  by  other  disMses 
of  the  bladder  or  neighbouring  parts ;  a  positive  diagnosis,  therefore, 
can  never  be  made  befora  sounding  the  patients  ^  This  consists  in  intro- 
ducing into  the  bladder,  through  the  urethra,  a  metallic  instrument 
called  a  sound,  by  means  of  which  the  stone  can  be  plainly  felt,  and  an 
audible  noise  perceived  on  striking  it :  till  this  be  rendered  evident  no 
surgeon  would  be  justified  in  undertaking  the  operation.  It  sometimes 
happens  that  stones  are  forced,  by  the  violent  contractions  of  the 
bladder  during  fits  of  the  complaint,  between  the  fasciculi  of  the  mus- 
cular coat  of  wis  viscus,  so  9s  to  become  what  is  termed  encysted;  or 
they  may  become  adherent  to  some  portion  of  the  parietes  of  the 
bladder :  under  these  circumstances  the  surgeon  would  hesitate  before 
he  undertook  the  operation. 

Modes  of  performing  Lithotomy,^To  describe  at  length  the  various 
modes  of  operating  for  the  stone,  and  the  modifications  'vriiich  each 
method  has  undergone,  would  occupy  too  much  space  in  a  publication 
not  strictly  surgical ;  we  shall  therefore  merely  glance  cursorily  at 
those  formerly  in  use,  while  we  direct  our  attention  m<Mre  particularly 
ta  the  method  which  is  employed  at  the  present  day. 

Of  the  Apparatus  Minor,  Cutting  on  Ae  Oripe,  or  Cdtuis  Method, — 
This  is  the  most  ancient  kind  of  lithotomy,  and  has  probably  been 
practised  from  time  immemorial ;  but  Celsus  having  first  described  it, 
it  has  been  called  Lithotomia  Celsiana  ;  and  from  the  stone,  previously 
fixed  by  the  pressure  of  the  fingers  in  the  anus,  being  cut  directly 
upon,  cutting  on  the  gripe,  a  knife  and  a  hook  being  the  only  instru- 
ments used.    The  appdlation  of  the  lesser  appartUus  was  given  to  it  fay 
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Marianas,  in  order  to  distinguish  it  from  a  method  which  he  descrihedi 
called  the  apparatus  major,  from  the  many  instruments  employed. 
The  objections  to  cutting  on  the  gripe  are, — Ist,  it  is  only  applicable 
to  children  under  fourteen  years  of  age;  2nd,  it  is  uncertain  what 
parts  are  divided,  this  depending  on  the  degree  of  force  employed  in 
making  the  stone  project  in  the  perineum ;  8rd,  the  injury  liable  to  be 
inflicted  on  parts  whose  integrity  is  essential  to  the  sucoess  of  the 
operation. 

Apparatus  Afajor,  or  Marian  Method,  was  founded  on  erroneous 
principles,  and  in  ignorance  of  the  nature  of  the  parts  to  be  operated 
on.  ft  was  supposed  that  wounds  of  membranous  parts  would  not 
heal,  while  their  dilatation  mijght  be  undertaken  with  impunity.  In 
conformity  with  these  notions,  the  precept  of  Celsus, "  Ut  pLiga  paulo 
major  quam  calculus  sit,"  was  neglected,  and  the  object  endeavoured 
to  be  attained  was,  to  do  as  little  as  possible  with  the  knife,  and  as 
much  as  possible  with  instruments  called  dilators ;  but  the  parts  thus 
subjected  to  attempts  at  dilatation  are  inelastic,  and  consec^uently  were 
lacerated.  The  severe  injury  thus  produced  rendered  this  one  of  the 
most  fatal  operations  in  surgery;  but  notwithstanding  this,  it  was 
practised  for  nc&r  200  years,  till  Fr^re  Jacques,  in  1697,  taught  at 
!paris  the  method  at  present  in  use. 

Bigh  OpenUion,  so  named  from  the  incision  into  the  bladder  being 
made  above  the  pubes,  was  first  practised  at  Paris  in  1475,  by  Colot,  as 
an  experiment  on  a  criminal,  by  permission  of  Louis  XI. ;  but  the 
earliest  published  account  of  this  mode  of  operating  was  in  1556,  by 
Pierre  Franco.  This  method  is  most  applicable  to  those  cases  in  which 
the  stone  is  too  lai^e  to  be  extracted  from  the  perineum,  or  where 
there  is  disease  of  the  urethra  and  prostate  gland;  but  there  are 
several  objections  to  it,  and  it  is  now  entirely  abandoned. 

Operation  through  the  Rectum. — This  method  was  first  suggested  in  a 
work  published  in  the  16th  century ;  but  the  proposal  never  received 
much  attention  till  the  year  1816,  when  it  was  revived  by  M.  Sanson, 
of  Paris,  and  carried  into  operation  by  him  and  by  Dupuytren ;  but 
the  unfavourable  results  which  attended  the  performance  of  this  ope- 
ration prevented  its  being  generally  tried  or  adopted,  and  no  one  of 
the  present  day  ever  thinks  of  performing  it. 

Lateral  OpmUion,—ao  called  from  the  prostate  gland  and  neck  of  the 
bladder  being  out  laterally,  in  order  to  avoid  wounding  the  rectum,  is 
that  adopted  at  the  present  day.  It  was  first  practised  by  Pierre 
Franco,  a  sui^geon  at  Toiuri^res,  but  he  never  establidhed  the  method 
as  a  permanent  improvement  in  surgery  ;  this  was  left  for  Frere 
Jacques,  a  priest,  who  in  1697  came  to  Paris  in  order  to  make  known 
this  method,  which  he  employed  with  great  sucoess  at  various  places. 
Although  it  appears  that  he  was  not  quite  so  successful  as  he  had  led 
the  world  to  believe,  the  superiority  of  his  mode  of  operating  was 
immediately  perceived  and  recognised,  and,  with  slight  modifications, 
was  adopted  by  most  of  the  surgeons  of  that  period.  Hitherto  the 
Marian  section  had  been  used :  the  advantages  of  an  operation  by 
which  a  ^ee  opening  was  made  into  the  bladder,  over  one  in  which  it 
was  so  smidl  as  not  to  admit  of  the  extraction  of  the  stone  without 
laceration  of  the  parts  are  too  obvious  to  require  comment  Surgeons 
of  the  present  day  differ  somewhat  as  to  the  extent  of  the  opening  to 
be  made  into  the  bladder,  and  on  the  choice  of  instruments  to  be 
employed :  some  make  use  of  a  conmion  scalpel,  which  cuts  into  the 
bladder  from  without  inwards ;  while  others  prefer  the  bistoire  cach^, 
or  gorget,  whidi  divides  the  prostate  gland  and  neck  of  the  bladder 
from  within  outwards.  Having  premised  thus  far,  we  will  proceed  to 
describe^  the  operation  as  usually  undertaken  with  the  cutting  gorget. 
The  patient  having  been  sounded,  to  asceitain  that  the  stone  is  actually 
within  the  bladder  (for  instances  have  occurred  of  stone  becoming 
encysted  a  short  period  before  the  operation),  and  the  rectum  being 
emptied  bv  means  of  a  clyster,  he  is  placed  on  his  back  upon  a  table, 
witn  his  buttocks  projecting  rather  beyond  its  edge;  he  should  be 
directed  to  grasp  the  outside  of  each  foot  with  the  hand  of  the  same 
side,  and  the  two  pair  should  then  be  firmly  bopnd  toguther.  A  ttaff, 
which  is  an  instrument  shaped  very  much  like  a  catheter,  or  sound, 
but  somewhat  longer,  and  grooved  on  its  convex  side,  is  passed  through 
the  urethra  into  the  bladder,  where  it  must  be  retained  firmly  by  an 
assistant ;  its  convexitv  looldng  towards  the  perineum,  and  the  groove 
slightly  inclined  to  the  left  ride  of  the  patient.  The  operator  now 
commences  his  incision  below  the  bulb  of  the  urethra,  about  an  inch 
and  a  quarter  in  front  of  the  anus,  and  continues  it  obliquely  down- 
wards to  the  left  of  the  raphd  of  the  perineimi  for  three  inches,  till  it 
reaches  midway  between  the  tuberosity  of  the  ischium  and  the  anus : 
this  should  cut  through  the  integimients  and  superficial  fascia.  The 
next  incision,  made  in  the  same  direction,  divides  the  transversus 
perinei  muscle,  and  exposes  the  membranous  portion  of  the  urethra, 
which  must  be  opened,  and  the  groove  in  the  staff  felt  for  with  the 
finger ;  into  this  groove,  which  serves  as  a  director  for  making  the  con- 
cluding section  of  the  operation,  is  inserted  the  beak  of  the  gorget  (a 
sort  of  knife  terminated  by  a  beEtk,  that  fits  into  the  groove  of  the 
staff).  The  operator  now  rises  from  his  chair,  and,  taking  the  staff  in 
his  left  hand,  raises  its  handle  from  the  abdomen  till  it  forms  nearly  a 
right  angle  with  the  patient's  body ;  the  gox^et  is  now  pxished  onwards, 
along  the  groove,  till  it  enters  the  bladder.  By  raising  the  handle  of 
the  staff  the  goxget  is  made  to  enter  the  bladder  in  a  direction  corre- 
sponding with  its  axis,  and  the  danger  of  wounding  the  rectum  is 
thereby  avoided.    As  soon  as  the  gorget  has  been  introduced  the  staff 


is  withdrawn,  and  a  pair  of  long  forceps,  expressly  adapted  for  this 
operation,  is  passed  along  the  gorget  into  the  bladder,  and  this  latter 
instrument  withdrawn.  The  stone  is  now  to  be  seized,  and  gently 
extracted ;  but  it  sometimes  happens  that  a  stone  is  too  large  to  ha 
removed  without  using  a  degree  of  force  that  would  be  perfectly 
unjustifiable :  in  this  case,  if  the  wound  will  not  admit  of  further 
enlargement,  nothing  remains  to  be  done  but  crushing  it,  and  thus 
taking  it  away  piecemeal.  A  stone  should  always  be  examined  inmie- 
diately  after  it  is  extracted,  because  its  appearance  conveys  some 
information  concerning  the  existence  of  others ;  and  in  every  instance 
the  cavity  of  the  bladder  should  be  explored  with  the  finger,  to  ascer- 
tain that  there  is  no  other  stone  present.  Encvsted  ccJculi  seldom 
require  an  operation  for  their  removal,  but  should  this  be  necessary, 
the  cyst  may  be  opened  by  a  blunt-pointed  bistoury,  and  the  stone 
taken  away.  When  a  stone  is  known  to  be  of  ample  size,  some  ope- 
rators perform  what  is  called  the  bilateral  operation,  from  both  sides 
of  the  prostate  gland  being  cut ;  for  this  purpose  a  double-edged  knife 
has  been  invented,  called  tiie  double  lithotome. 

Lithotomy  in  Women, — From  the  shortness,  largeness,  and  very 
dilatable  nature  of  the  female  urethra,  the  surgeon  is  seldom  called 
upon  to  perform  the  operation  in  women.  The  formation  of  calculi  is 
perhaps  not  less  common  in  women  than  in  men;  but  from  the 
anatomical  circumstances  just  alluded  to,  stones  of  considerable  magni- 
tude have  been  voided  spontaneously.  This  fact  has  sugi^ested  the 
plan  of  mechanically  dilating  the  urethra,  and  thus  extracting  them 
without  the  employment  of  any  cuttina^  instruments ;  but  where  the 
stone  is  very  large,  the  degree  of  dilatation  necessary  for  its  extraction 
is  liable  to  produce  paralysis  of  the  part,  and  incontinence  of  urine  ever 
after.  To  avoid  these  evils,  an  artificial  opening  should  be  made  into 
the  bladder.  The  operation  is  simple  :  a  straight  staff,  or  director,  is 
introduced  through  the  meatus  urinarius ;  the  groove  is  turned 
obliquely  downwards  and  outwards,  in  a  direction  parallel  to  the 
ramus  of  the  left  os  pubis ;  and  the  knife  is  thus  conducted  into  the 
bladder,  and  makes  the  necessary  incision  through  the  whole  extent  of 
the  passage  and  neck  of  the  bladder. 

Ih'eatment  after  the  Operation.^  The  dangers  to  be  guarded  against 
after  an  operation  of  lithotomy  are,  inflanmoation  of  the  bladder  and 
peritoneum ;  infiltration  of  urine  into  the  cellular  texture  of  the  peri- 
neum and  parts  adjacent ;  and  hsemorrhage.  To  prevent  -the  dangers 
that  would  arise  from  inflammation,  the  patient  should  be  kept  perfectly 
quiet,  and  on  a  low  r^imen ;  but  supposing  it  to  have  set  in,  the  most 
prompt  and  eneigetic  measures  must  be  had  recourse  to ;  venesection, 
the  use  of  the  warm  bath  and  fomentations,  with  the  administration 
of  such  medicines  as  are  known  to  be  most  efficacious  in  such  cases, 
afford  the  only  chance  of  preserving  the  patient.  Infiltration  is  to  be 
avoided  by  placing  the  patient  in  such  a  position  that  the  urine  can 
flow  readily  from  the  wound,  which  should  be  left  imcovered,  or  this 
end  is  attained  more  effectually  by  introducing  an  elastic  gum  catheter 
into  the  bladder,  and  suffering  it  to  remain  there  for  the  first  two  or 
three  days.  Hsemorrhage  is  fortunately  a  rare  occurrence,  but  should 
this  take  place,  pressure,  made  by  means  of  sponge  or  lint  compresses, 
may  be  tried ;  and  if  tins  fail,  the  bleeding  vessel  must  be  sought  for 
and  tied.        

LITHOTRITY  (from  XiBos,  a  stone,  and  the  root  rpi,  to  pierce); 
Lithotripsy  (from  XiOos,  and  rpifi»,  to  break),  "the  reduction  of  a 
calculus  in  the  bladder  into  small  pieces,  by  means  of  instruments 
passed  into  that  organ  through  the  urethra,  so  that  the  fragments  may 
be  discbai^ged  through  the  latter  tube,  and  no  necessity  remain  for  the 
performance  of  lithotomy."  This  operation,  which  must  be  ranked 
among  the  most  brilliant  achievements  of  modem  surgery,  was  first 
seriously  proposed  in  1812,  and  Gruithuisen,  a  Bavarian  surgeon,  con- 
structed an  apparatus  for  performing  it.  But  the  originality  of  the 
idea  was  probably  derived  from  ancient  writers,  several  of  whom  apeak 
of  the  practicability  of  breaking  stones  within  the  bladder,  although 
they  make  no  mention  of  the  mode  of  performing  it.  At  the  com- 
mencement of  the  19th  century,  Rodriquet,  a  physician  of  Malaga, 
is  said  to  have  broken  a  stone  in  the  bladder  by  striking  it  with  a 
catheter ;  but  the  first  suggestion  we  meet  with  of  an  apparatus  con- 
structed expressly  for  this  purpose  is  by  Gruithuisen.  It  consisted  of 
a  wide  straight  tube,  which  was  introduced  through  the  urethra  into 
the  bladder.  Through  the  tube  was  passed  a  noose  of  copper  wire 
(by  which  the  stone  was  caught  hold  of  and  fixed)  and  a  rod  ter- 
minating in  a  circle  of  teeth  or  a  spear-point ;  a  drilling-motion  was 
now  given  to  the  latter  instrument  by  means  of  a  bow,  and  the  stone 
was  tiius  perforated  or  broken.  Since  this  period,  the  operation  has 
undergone  successive  improvements  in  the^  hands  of  Leroy,  Civiale, 
and  Heurteloup.  The  following  is  the  mude  of  proceeding  adopted  by 
t^Iast  gentieman.  The  patient  is  placed  on  an  operating  bed,  so  con- 
structed as  to  admit  of  any  inclination  being  given  to  it  that  the  operator 
may  think  proper.  At  its  foot  is  an  apparatus  for  affording  a  fulcrum 
to  the  instniment  which  is  to  be  passed  into  the  bladder ;  and  two 
slippers,  securely  fixed  at  a  short  distance  on  each  side  of  the  apparatus 
alluded  to,  serve  for  securing  the  feet  of  the  patient,  who  is  placed  in  a 
position  nearly  resembling  that  chosen  for  the  operation  of  lithotomy. 
The  bladder  is  now  moderately  distended  with  warm  water  injected 
through  a  catheter.  A  pair  of  strong  sliding  forceps,  the  opposite  sur- 
faces of  which  are  furnished  with  teeth,  ai-e  then  introduced ;  and  the 
calculus  having  been  seised,  the  lower  piece  of  the  forceps  is  fixed  to  a 
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Tice  at  tHe  foot  of  the  bed  serviog  as  a  fiilcrnm,  and  the  tipper  piece  is 
struck  with  a  hammer  and  the  calculus  broken.  Thus,  neither  the  shock 
arising  from  the  concussion  is  communicated  to  the  bladder,  nor  is  this 
organ  liable  to  be  injured  by  the  fragments  being  forcibly  projected 
against  its  internal  surface.  The  instruments  are  then  withdrawn,  and 
the  fragments  are  afterwards  voided  with  the  urine ;  or  if  any  remain 
too  large  to  be  thus  discharged,  the  operation  is  repeated  from  time  to 
time  tUl  all  is  got  rid  of.  It  were  to  be  desired  that  an  operation  so 
simple,  productive  of  so  little  pain,  and  so  entirely  free  from  the  dangers 
attendant  on  the  oper&Uon  of  lithotomy,  was  more  generally  applicable 
than  it  is  found  to  be,  but  it  is  subject  to  the  following  disadvantages. 
The  patient  does  not  obtain  a  cure  at  once,  and  in  many  instances  the 
operation  is  required  to  be  repeated  several  times ;  and  as  the  smallest 
fragment  which  remains  behind  will  form  the  nucleus  of  a  new  stone, 
a  recurrence  of  the  disease  is  more  likely  to  take  place  after  this 
operation  than  after  lithotomy.  It  is  unfit  for  calculi  formed  on 
extraneous  substances  which  have  entered  the  bladder,  for  encysted  or 
adherent  calculi,  for  lai'ge  or  very  hard  calculi,  for  patients  with 
enlarged  prostate  gland  or  diseased  bladder,  and  for' children.  The 
accidents  liable  to  arise  from  the  operation  are  generally  less  grave 
than  those  to  which  the  operation  of  lithotomy  is  subject ;  two  of  the 
most  serious  that  have  taken  place  are  perforation  of  the  coats  of  the 
bladder  and  the  breaking  of  the  instrument  within  this  viscus.  But 
where  the  stone  is  small  and  not  too  hard,  and  other  favourable  cir- 
cumstances are  present,  we  imagine  few  could  be  found  who  would 
not  give  it  the  preference  over  the  operation  of  lithotomy. 

LITMIC  ACID.    [Lichens,  Colouring  Matters  of.] 

LITMUS.    [Lichens^  Colouring  Matters  of.] 

LITMUS,  Medical  Uses  of.    [Roohella  Tinctoria.] 

LITRE,  the  French  standard  measure  of  capacity  in  the  metrical 
system.  It  is  a  cubic  decimetre,  or  a  cube  whose  sides  are  each  3*9371 
English  inches.  It  contains  61*0280  English  cubic  inches,  for  four 
litres  and  a  half  make,  roughly  speaking,  an  imperial  gallon.  The 
litre  is  therefore  a  little  less  than  our  quart :  more  precisely,  it  is 
-22009687  of  a  gallon. 

LITURQY  (from  the  Greek  Xcirov/ryfa,  which  originally  signified  at 
Athens  "  certain  public  functions  or  duties  to  which  the  citizens  were 
personally  liable  ")  is  a  form  of  public  devotion,  and  more  particularly 
the  Office  of  Common  Prayer  used  in  our  own  church.  In  the  Greek 
or  ConstantinopoHtan  church  three  Liturgies  are  in  use,  those  of 
Basil,  Chrysostom,  and  the  Liturgy  of  the  Frsesanctified.  In  the 
Romish  church  the  Liturgy  is  divided  into  several  books  or  offices, 
as  the  breviary,  the  ceremonlale,  or  office  peculiar  to  the  pope ;  the 
missal,  or  officis  of  the  mass ;  the  pontificale,  directing  the  functions  of 
the  bishops;  and  the  rituale,  or  pastorale,  for  the  guidance  of  the 
simple  priests.  The  Spanish  is  better  known  by  the  name  of  the 
Mozarabic  Liturgy.  The  Ambrosian  Liturgy  is  that  more  particularly 
in  use  in  the  church  of  Milan.  In  France  the  church  of  St.  Martin 
at  Tours  had  a  breviary  of  its  own,  which  was  neither  the  Roman  nor 
that  of  Tours ;  and  the  same  difiference  obtained  at  St.  Quintin  and  in 
other  Gallican  churches. 

At  the  Reformation  all  the  Protestant  churches  on  the  continent, 
without  a  single  exception,  introduced  Liturgies  for  the  more  uniform 
celebration  of  divine  service. 

Previous  to  the  Reformation  of  the  Church  of  England  the  service 
was  performed  in  Latin,  apd  different  Liturgies  were  used  with  us, 
also,  in  different  parts  of  the  kingdom.  The  cathedrals  of  York, 
Lincoln,  Hereford,  and  Bangor,  and  even  Aberdeen  in  Scotland,  had 
their  respective  uses ;  but  no  cathedral  had  such  a  variety  of  service 
books  for  its  use  as  Sarum.  **  Use  "  was  another  name  for  the  Ordi- 
nale,  or  complete  service  of  the  church  of  Salisbury,  instituted  by 
bishop  Osmund  in  1077.  It  was  also  named  the  Consuetudinary ;  and 
in  Knighton's  and  Hi<;den's  time  it  obtained  almost  all  over  England, 
Wales,  and  Ireland.  The  whole  province  of  Canterbury  adopted  it,  and 
in  right  of  it  the  bishop  of  Salisbuiy  was  precentor  in  the  coUege  of 
bishops  whenever  the  archbishop  of  Canterbury  performed  divine 
service.    (Lyndwood, '  Pro  vine,  de  feriis '  c.  ult.) 

The  publication  of  lung  Henry  the  Eighth's  '  Primer'  in  1535,  in  the 
vemaculiir  tongue,  was  one  of  the  first  steps  in  the  reformation  of 
doctrine  and  worship  in  the  Church  of  England.  It  was  followed  in 
1537  by  '  The  Godly  and  Pious  Institution  of  a  Christian  Man,'  con- 
taining a  declaration  of  the  Lord's  Prayer,  the  Ave  Maria,  the  Creed, 
the  Ten  Commandments,  the  Seven  Sacraments,  &c.,  republished  with 
corrections  and  alterations  in  1540  and  1543.  .In  1545  a  second 
'  Primer '  came  out ;  and  in  1547, 1st  Edward  VI.,  archbishop  Cranmer, 
bishop  Ridley,  with  eleven  other  bishops  and  eminent  divines,  were 
commissioned  by  the  king  in  council  to  compile  a  Liturgy  in  the 
English  language  free  from  the  erroneous  doctrines  by  which  the 
Latin  Liturgies  of  the  church,  while  unref  ormed,  had  been  distinguished. 
This  was  confirmed  by  parliament  in  1548,  and  published  in  1549.  In 
1551  it  was  slightly  revised,  and  again  confirmed  in  parliament ;  but 
both  this  and  the  former  act  of  1548  were  repealed  on  the  1st  of 
Mary,  as  not  sgreeable  to  the  principles  of  the  Riomlsh  Church,  which 
she  was  about  to  restore.  Upon  the  accession  of  Elizabeth  the  act  of 
repeal  was  reversed;  several  learned  divines,  headed  by  archbishop 
Parker,  were  appointed  to  make  another  review  of  King  Eldward's 
Liturgies,  when  the  restoration  of  the  second  book  of  Eling  Edward  VI. 
was  determined  upon,  and  finally  confirmed  by  parliament.    The  Act 


received  the  royal  assent  April  29th,  1559.  In  the  1st  of  James  I., 
after  the  .conference  at  Hampton  Court  between  that  prince  with 
Archbishop  Whitgift  and  other  bishops  and  divines  on  one  side,  and 
Dr.  Reynolds,  with  some  other  puritans  on  the  other,  a  few  dight 
alterations  were  introduced,  the  chief  of  which  consiitted  in  adding 
some  forms  of  Thanksgiving  at  the  end  of  the  Litany,  and  an  addition 
to  the  Catechism  concerning  the  sacraments  ;  and  in  the  rubric  in  the 
beginning  of  the  office  for  private  baptism  the  words  **  lawful  minister  *' 
were  inserted  to  prevent  midwives  or  laymen  from  presuming  to 
baptise.  Charles  I.  made  some  slight  alterations  also,  by  his  sole 
authority.  Under  the  Commonwealth  the  use  of  the  Liturgy  was 
generally  discontinued.  Charles  II.,  in  1661«  issued  a  commiasion  to 
empower  twelve  bishops  and  as  many  Presbyterian  divines  to  consider 
of  the  objections  raised  against  the  Liturgy,  and  to  make  such  reason- 
able  and  necessary  alterations  as  they  should  jointly  agree  upon ;  nine 
assistants  on  each  side  being  added  to  supply  the  place  of  any  of  the 
twelve  principals  who  should  happen  to  be  absent.  On  the  episcopal 
side  were  Dr.  Fruen,  archbishop  of  York,  Dr.  Sheldon,  bishop  of 
London,  Dr.  Cosin,  bishop  qf  Durham,  Dr.  Warner,  bishop  of  Chichester, 
Dr.  Henchman,  bishop  of  Salisbury,  Dr.  Morley,  bishop  of  Worcester, 
Dr.  Sanderson,  bishop  of  Lincoln,  Dr.  Laney,  bishop  of  Peterborough, 
Dr.  Walton,  bishop  of  Chester,  Dr.  Stem,  bishop  of  Carlisle,  and  Dr. 
Gauden,  bishop  of  Exeter.  On  the  Presbyterian  side  were  Dr.  Reynolds, 
bishop  of  Norwich,  Dr.  Tuckney,  Dr.  Conant,  Dr.  Spurstow,  Dr.  Wallis, 
Dr.  Manton,  Mr.  Calamy,  Mr.  Baxter,  Mr.  Jackson,  Mr.  Case,  Mr.  Clark, 
Mr.  Newcomen.  The  coadjutors  on  the  Episcopal  side  were  Dr.  Earles, 
dean  of  Westminster,  Dr.  Heylin,  Dr.  Hackett,  Dr.  Barwick,  Dr. 
Gunning,  Dr.  Pearson,  Dr.  Pierce,  Dr.  Sparrow,  and  Mr.  Thomdike. 
Those  on  the  Presbyterian  side.  Dr.  Horton,  Dr.  Jacomb,  Mr.  Bates, 
Mr.  Rawlinson,  Mr.  Cooper,  Dr.  Lightfoot,  Dr.  Colins,  Dr.  Woodbridge, 
Mr.  Drake.  These  commissioners  held  several  meetings  at  the  Savoy, 
but  to  little  purpose.  The  king's  commission  gave  them  no  further 
power  than  to  ''  compare  the  Common-Prayer  Book  with  the  moat 
ancient  Liturgies  that  had  been  used  in  the  church  in  the  moist  primi- 
tive and  purest  times;"  and  required  them  "to  avoid  as  much  as 
possible  all  unnecessary  alterations  of  the  forms  and  Liturgy  wherewith 
the  people  were  altogether  acquainted,  and  had  so  long  received  in  the 
Church  of  England."  The  Presbyterians,  however,  would  not  allow 
that  the  Liturgy  was  capable  of  amendment,  and  Baxter  had  prepared 
and  offered  one  of  his  own  to  be  substituted  in  its  room.  The  Con- 
ference at  length  broke  up  without  anything  being  done,  except  that 
some  particular  alterations  were  proposed  by  the  Episcopal  divines, 
which  in  the  May  following  were  considered  and  agreed  to  by  the 
whole  clergy  in  convocation.  The  principal  of  them  were,  that  several 
lessons  in  the  Calendar  were  changed  for  others  more  proper  for  the 
days;  the  prayers  for  particular  occasions  were  disjoined  from  the 
Liturgy,  and  the  two  prayers  to  be  used  in  the  Ember-week,  the  prayer 
for  the  parliament,  that  for  all  conditions  of  men,  and  the  general  Thanks- 
giving were  added ;  several  of  the  CoUects  were  altered ;  the  Epistles 
and  Gospels  were  tfiken  out  of  the  last  translation  of  the  Bible,  being 
read  before  according  to  the  old  translation ;  but  the  older  version  of 
the  Psalms  was  retained ;  the  office  for  baptism  of  those  of  riper  years, 
and  the  Forms  of  Prayer  to  be  used  at  sea,  were  added.  In  a  word, 
the  whole  Liturgy  was  then  brought  to  that  state  in  which  it  now 
stands ;  and  was  unanimously  subscribed  by  both  houses  of  convocation 
of  both  provinces  on  Friday,  20th  of  December,  1661;  and  being 
brought  to  the  House  of  Lords  the  March  following,  both  Houses  passed 
an  Act  for  its  establishment ;  the  Earl  of  Clarendon,  then  lord  chan- 
cellor, was  ordered  to  return  the  thanks  of  the  lords  to  the  bishops  and 
clergy  of  both  provinces  for  the  great  care  and  industry  shown  in  the 
review  of  it ;  and  it  received  the  king's  assent  on  May  19, 1662. 

Among  what  are  called  the  Additional  Manuscripts  in  the  British 
Museum  is  '  An  Apparatus  of  Materiab/  in  forty-five  volumes,  being  a 
collection  of  notes  and  observations  on  the  Liturgy,  and  various  other 
subjects  connected  with  the  offices  of  the  church,  by  a  clexxymAn  of 
the  Church  of  England,  who  directed  them  to  be  deposited  in  that 
institution,  but  that  his  name  should  remain  unknown.  These  volumes 
were  deposited  in  the  British  Museum  in  1791. 

Withm  the  last  few  years  several  attempts  have  been  made,  but 
hitherto  successfully  opposed  by  the  heads  of  the  church,  to  obtain  a 
revision  of  the  Liturgy,  the  objections  stated  to  it  being  that  it  is  too 
long,  and  has  too  many  repetitions,  for  one  service,  to  which  others 
add  that  particular  parts  require  alteration  or  modification. 

LITUUS,  a  name  given  to  a  spiral  thus  described : — Let  a  variable 
circular  sector  always  nave  its.  centre  at  one  fixed  point,  and  one  of  its 
terminal  radii  in  a  given  direction.  Let  the  area  of  the  sector  always 
remain  the  same ;  then  the  extremity  of  the  other  terminal  radius 
describes  the  lituus.    The  polar  equation  of  this  spiral  iar^O=-(L 

LITUUS,  a  crooked  sts^  resembling  a  crozier,  used  by  the  augurs 
among  the  ancient  Romans  in  making  their  observations  on  the 
heavens,  hence  called  the  Awfural  lituus.  Dr.  £.  D.  Clarke  asserts  that 
there  was  an  older  lituus,  called  the  Regal  or  Quirinal  lituui,  which  the 
ancient  kings  of  Italy  held  as  a  sceptre  in  their  hands  long  before  the 
time  of  Romulus  or  the  institution  of  the  Augurate,  particularly 
mentioned  by  Donatus  and  Servius  in  their  Commentaries  upon  VirgiL 

The  lituus  is  often  represented  on  Etruscan  and  Roman  works  of  art. 
A  sort  of  horn  or  trumpet,  the  end  of  which  was  curved,  and  which 
emitted  a  sharp  shriU  sound,  was  also  called  a  lituus.    It  was  used  for 
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Bacerdotal  purposes,  and  in  the  army.  The  etymology  of  the  name  is 
uncertain ;  but  it  ifl  believed  that  the  word  was  borrowed  from  the 
Etruscans,  as  there  is  little  doubt  that  the  augur's  lituus  itself  was. 

LIVE  STOCK.  The  animals  necessary  for  the  stocking  and  ciiltiva- 
tion  of  a  farm,  and  those  which  are  kept  on  it  for  profit,  or  for  the 
sake  of  their  dung,  are  called  the  live  stock  of  the  farm,  in  contradis- 
tinction to  the  dead  stock,  which  consists  of  the  implements  of 
husbandry  and  the  produce  stored  up  for  use. 

The  live  stock  on  a  farm  must  vary  according  to  circumstances.  The 
number  of  horses  or  oxen  kept  for  the  cultivation  of  the  land  and  other 
farming  operations  shotild  be  exactly  proportioned  to  the  work  to  be 
done.  If  they  are  too  few,  none  of  the  operations  will  be  performed  in 
their  proper  time,  and  the  crops  will  suffer  in  consequence.  If  there 
are  too  many,  the  surplus  beyond  what  is  strictlv  required  is  main- 
tained out  of  the  profits  of  the  farm.  To  have  toe  exact  number  of 
animals  which  will  give  the  greatest  profit  is  one  of  the  most  important 
problems  which  a  farmer  has  to  solve :  what  may  be  very  profitable  in  , 
one  case  may  be  the  reverse  in  another;  and,  as  a  general  maxim,  it 
may  be  laid  down,  that  the  fewer  mouths  he  has  to  feed,  unless  they 
produce  an  evident  profit,  the  less  loss  he  is  likely  to  incur.  But  this 
rule  admits  of  many  exceptions.  It  is  of  great  importance,  in  taking  a 
farm,  to  calculate  the  extent  of  the  arable  land,  so  that  it  can  be 
properly  cultivated  by  a  certain  number  of  pain*  of  horses.  It  is  an 
old  measure  of  land  to  divide  it  into  so  many  ploughs,  that  is,  so  many 
portions  which  can  be  tilled  with  one  plough  each.  When  there  are 
several  of  these,  it  is  useful  to  have  an  odd  horse  over  the  usual 
number  reqiiired  for  two  or  three  ploughs, '  to  relieve  the  others 
occasionally.  The  work  is  thus  done  more  regularly  and  with  greater 
ease.  Where  there  are  two  ploughs  with  two  horses  each,  a  fifth  horse 
should  be  kept,  and  so  in  proportion  for  a  greater  number.  The  odd 
horse  will  always  be  found  extremely  useful,  if  not  indispensable,  and 
the  expense  of  his  keep  will  be  amply  repaid  by  the  regularity  and  ease 
with  which  the  whole  work  of  the  farm  will  be  done,  and  the  relief 
which  occasional  rest  will  give  to  the  other  horses. 

The  other  part  of  the  live  stock  kept  on  a  farm  must  depend  on 
various  circums^ces.  Where  there  is  good  grazing  land,  the  profit 
on  the  improvement' of  the  live  stock,  or  Uieir  produce,  is  evident  and 
easily  ascertained.  But  where  animals  are  kept  upon  artificial  food  or 
fatted  in  stalls,  it  is  often  a  difficult  question  to  answer,  whether  there 
is  a  profit  on  their  keep  or  not.  In  most  cases,  the  manure  which 
,  their  dung  and  litter  afford  being  considered,  there  is  no  loss.  If 
manure  could  be  obtained  in  sufficient  quantities  to  recruit  the  land, 
at  a  reasonable  price,  it  might  often  be  more  advantageous  to  sell  off 
all  the  hay  and  straw  of  a  farm,  and  to  keep  only  the  cattle  necessary 
to  till  the  ground  or  supply  the  farmer's  family.  But  this  can  only  be 
the  case  in  the  immediate  neighboiu*hood  of  large  towns.  In  the 
country  at  a  greater  distance,  manure  must  be  produced  on  the  farm ; 
and  for  this  purpose  live  stock  must  be  kept.  The  management  and 
feeding  of  live  stock  is  therefore  an  important  part  of  husbandry,  and 
more  skill  has  been  displayed  in  the  selection  of  profitable  stock  than 
in  the  improvement  of  tillage.  Some  men  have  made  great  profits  by 
improving  the  breed  of  cattle  and  sheep,  by  selecting  the  animals 
•which  will  fatten  most  readily,  and  by  feeding  them  economically.  It 
requires  much  experience  to  ascertain  what  stock  is  most  profitable  on 
different  kinds  of  land  and  in  various  situations.  Unless  very  minute 
accounts  be  kept,  the  result  can  never  be  exactly  known.  It  is  not 
always  the  beast  which  brings  most  money  in  the  market  that  has  been 
most  profitable;  and  many  an  animal  which  has  been  praised  and 
admired  has  caused  a  heavy  loss  to  the  feeder.  Unless  a  man  breeds 
the  animals  which  are  to  be  fatted,  he  must  frequently  buy  and  sell ; 
and  an  accurate  knowledge  of  the  qualities  of  live  stock  and  their 
value,  both  lean  and  fat,  is  indispensable.  However  honest  may  be  the 
aalesman  he  may  employ,  he  cannot  expect  him  to  feel  the  same 
interest  in  a  purchase  or  sale,  for  which  he  is  paid  his  commission,  as 
the  person  whose  profit  or  loss  depends  on  a  judicious  selection  and  a 
good  bargain.  Every  farmer  therefore  should  endeavour  to  acquire  a 
thorough  knowledge  of  stock,  and  carefully  attend  alJ  markets  within 
his  reach  to  watch  the  fluctuation  in  the  prices.  It  wiU  generally  be 
found  that  the  principal  profit  in  feeding  stock  is  the  manure,  and  to 
this  the  greatest  attention  should  be  directed.  A  little  management 
will  often  greatly  increase  both  the  quantity  and  quality  of  this 
indispensable  substance,  and  make  all  the  difference  between  a  loss  and 
a  profit  in  the  keeping  of  stock.    [Manure.] 

LIVER,  DISEASES  OF  THE.  The  liver  is  subject  to  aU  those 
general  morbid  changes  which,  depending  on  disordered  actions  of  the 
blood-vessels,  modification  of  the  nutritive  process,  or  alterations  in  the 
blood  itself,  may  affect  most  organised  parts  of  the  body ;  such  are 
inflammation  (hepatitis), acute  and  chronic;  hyx)ertrophy  and  atrophy; 
induration  and  softening;  and  the  different  kind  of  tumours  or  trans- 
formations of  tissue,  carcinoma,  or  cancer,  medullaiy  sarcoma,  ftmgus 
hsematodes,  melanosis,  and  scrofulous  tubercle.^  It  is  occasionally 
infested  by  parasitic  animals  (hydatids),  which *may  likewise  affect 
other  parts  of  the  body. 

But  the  liver  is  also  liable  to  other  diseases  which  appertain  to  it 
specially,  and  are  connected  with  its  function — secretion.  The  che- 
mical changes  which  give  rise  to  the  formation  of  bile  in  the  liver  may 
be  BO  deranged,  that  one  or  all  of  the  ingredients  of  that  fluid  are 
increased  or  diminished  in  qxumtity,  or  vitiated  in  quality,  and  such 


disorder  of  the  secreting  process  may  manifest  itself  in  several  ways : 
the  imperfectly  formed  fluid  passing  into  the  intestines  may  cause 
irritation  there,  and  consequently  diarrhcea :  or  being  absorbed  into 
the  blood,  may  produce  jaundice  and  its  concomitant  symptoms ;  or 
some  of  the  in^^ients  of  the  bUe  may  concrete  into  solid  masses  in 
the  ducts  of  the  liver  or  the  gall-bladder,  forming  gallstones.  The 
diseased  state  of  the  liver  in  which  it  becomes  impregnated  with  an 
unnatural  quantity  of  fatty  matter  may  also  be  reckoned  among  the 
diseases  appertaining  to  the  special  function  of  the  organ,  for  the  bile 
naturally  contains  a  large  proportion  of  fatty  matter  (cholesterine) ; 
though  the  chemical  composition  of  this  substance,  and  that  of  the 
oil  or  fat  with  which  the  liver  is  impregnated  in  disease,  appear  to  be 
different.    [Liver,  in  Nat.  Hist.  Drv.j 

Congestion  of  the  Liver,  —  The  complicated  structure  of  the  liver 
renders  it  possible  for  various  parts  of  its  tissues  to  become  congested. 
Thus  there  may  be  congestion  from  an  increased  secretion  of  bile,  and 
in  this  case  the  bile  ducts  are  the  parts  principally  affected.  Then  the 
hepatic  veins,  or  the  portal  veins,  may  be  congested,  and  this  is  called 
passive  congestion  ;  whilst  active  congestion  is  said  to  be  present  when 
the  arterial  capillaries  are  principally  affected.  Each  of  these  forms 
of  congestion  is  attended  with  peculiar  morbid  appearances,  which 
have  been  discovered  after  death.  In  these  congestions  the  liver  is 
generally  enlarged.  In  certain  states  of  congestion  of  the  hver,  the 
condition  known  by  the  name  of  niUmeg  liver  is  present. 

The  most  frequent  cause  of  hepatic  congestion  is  disease  of  the  heakt. 
When  obstruction  exists  to  the  circulation,  especially  on  the  right  side 
of  the  heart,  the  liver  is  liable  to  congestion.  Such  a  state  is  attended 
with  dropsical  effusion  of  the  abdomen,  and  also  of  the  general  cellular 
tissue.  Temporary  congestion  of  the  liver  may  be  aloo  brought  about 
by  sudden  chills,  the  cold  stages  of  fevers,  the  drinking  too  lai^ly  of 
alcoholic  liquors,  injudicious  feeding,  and  exposure  to  Uie  heat  of  the 
sun.  In  congestion  the  liver  is  enlarged  externally,  there  is  sallowncss 
of  the  complexion,  the  tongue  is  coated,  the  bowels  constipated,  the 
appetite  bad,  and  there  are  sickness,  vomiting,  headache,  and  general 
debility.  The  pulse  is  slow,  compressible,  or  irregular,  or  it  mtkj  be 
quiet  and  feeble. 

The  treatment  of  congestion  of  the  liver  needs  not  to  be  very  active. 
Gentle  purgatives  and  diuretics,  with  rest,  and  a  restricted  diet,  are 
generally  sufficient. 

Acute  kepatiti$,  when  it  exists  in  a  severe  degree,  is  indicated  pretty 
distinctly  not  only  by  the  general  signs  of  inflammation  and  symptom- 
atic fever,  such  as  thirst,  heat,  and  dryness  of  the  skin,  increased 
rapidity  of  the  pulse,  &c.,  but  also  by  local  symptoms,  which  point 
more  especially  to  the  seat  of  the  disease,  namely,  pain  and  tenderness 
on  pressure  beneath  the  ribs  on  the  right  side,  difficult  breathing  from 
the  liver  being  pressed  upon  by  the  diaphragm  when  air  is  drawn  into 
the  lungs,  and  a  short  dry  cough,  dependent  either  on  the  extension  of 
the  inflammation  to  the  diaphragm,  or  a  sympathetic  affection  of  the 
parts  engaged  in  respiration.  The  pain  in  hepatitis  so  frequently 
extends  to  the  right  shoulder,  that  pain  in  that  situation  has  been 
considered  characteristic  of  disease  of  the  liver.  Vomiting  is  a  common 
attendant  on  hepatitis,  as  on  inflammation  of  most  of  the  abdominal 
viscera.  Another  symptom  is  jaundice,  which  in  this  case  is  a  conse- 
quence of  the  inflammatory  action  having  disturbed  the  process  by 
•which  the  components  of  the  bile  are  formed  and  separated  from  the 
blood.  • 

Inflammation  of  the  liver  may  terminate  in  suppuration,  and  the 
formation  of  one  or  more  abscesses,  which  sometimes  attain  a  very 
large  size  in  this  organ,  protrude  externally,  and  even  burst  and  dis- 
charge their  contents  through  an  opening  in  the  skin. 

Acute  inflammation  may  be  produced  in  the  liver  by  any  of  the 
influences  which  give  rise  to  it  in  other  organs ;  but  while  the  lungs  are 
more  subject  to  this  affection  in  cold  climates,  the  liver  is  especially 
liable  to  it  in  hot  countries. 

Chronic  hepatitis  is  indicated  by  the  presence,  in  a  less  violent  degree^ 
of  many  of  the  symptoms  which  attend  the  acute  disease.  Thus,  a 
dull  pain  or  sense  of  weight  in  the  right  side,  with  some  degree  of 
tenderness  in  the  same  situation,  pain  in  the  right  shoulder,  slight 
jaundice  or  salluwness  of  the  skin,  and  disorder  of  the  stomach  and 
digestive  organs  generally,  are  the  most  constant  signs.  It  is  frequently 
difficult  to  distinguish  mere  chronic  inflammation  of  the  liver  without 
enlargement  from  some  disordered  states  of  the  stomach  and  bowels, 
which  sympathise  so  much  with  it,  and  hence  has  arisen  the  popular 
error  of  designating  any  chronic  disorder  of  the  digestive  organs  '*  a 
liver  complaint."  We  cannot  be  surprised  at  this  sympathy  between 
the  liver,  stomach,  and  bowels,  and  other  viscera  of  the  abdomen  in 
disease,  since  we  know  that  they  are  all  engaged  in  one  great  function 
—digestion ;  and  are  in  the  healthy  state  associated  together  in  their 
action  by  a  natural  sympathy  for  the  purpose  of  co-operation  in  that 
function.  A  structural  result  of  the  chronic  inflammation  of  the  liver 
is  the  deposit  of  fibrinous  matter  in  its  capsular  structure,  and  the 
production  of  the  diseased  state  csJled  cirrhosis.  This  is  frequently 
brought  on  by  the  abuse  of  alcoholic  beverages,  and  has  got  the  name 
of  "  gin  Uver."  ^ 

Increaeed  secretion  of  bile.  The  function  of  the  liver  is  increased  by 
exposure  to  heat,  and  there  is  evidently  a  relation  between  the  function 
performed  by  the  lungs  and  that  of  the  liver.  As  the  former  is 
diminished,  toe  latter  is  increased.    Tins  occurs  from  exposure  to  heat, 
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and  \b  especially  seen  in  the  case  of  Europeans  exposed  to  the  heat  of 
tropical  climates,  or  in  the  hot  weather  of  temperate  climates.  An 
mcreaaed  secretion  of  bile  is  attended  with  an  increased  action  of  the 
bowels,  called  "  bilious  diarrhGca."  Such  increased  secretion  of  bile  is 
attended  with  congestion,  which  may  terminate  in  inflammation  of  the 
liver,  which  is  attended  with  a  diminution  of  the  biliary  secretion. 

Various  causes  may  produce  a  suspension  of  the  processes  by  which 
the  bile  is  thrown  out  of  the  liver.  When  this  occurs,  the  bile  is 
absent  from  the  intestinal  excretions,  and  being  taken  up  into  the  blood 
produces  jaundice.    [Jaukdiob.] 

The  liver  is  very  apt  to  become  enlarged  by  chronic  inflammation, 
and  then  can  be  felt  externally.  Or  such  changes  may  be  produced  in 
it  by  hypertrophy  or  atrophy  of  one  or  more  of  the  tissues  composing 
it,  or  by  the  formation  of  a  new  tissue,  that  the  passage  of  the  blood 
tlut>ugh  it  is  impeded,  and  dropsy  of  the  abdomen  (ascites)  is  the 
result ;  this  effect  however  is  sometimes  a  consequence  of  the  chronic 
inflammation  of  the  liver  having  extended  to  the  whole  lining  mem- 
brane of  the  abdominal  cavity. 

Of  the  structural  diseases,  not  inflammatory  in  their  nature,  some,  as 
scrofulous  tubercles,  are  rarely  met  with  in  the  liver,  others,  as 
carcinoma,  are  more  frequent  in  it  than  in  most  other  internal  organs, 
except  the  intestinal  canaL  There  are  no  certain  means  of  ascertaining 
the  presence  of  these  diseases  in  the  liver,  until  the  tumours  which 
they  form  attain  such  a  size  as  to  be  felt  externally ;  though  it  should 
be  suspected,  when  the  general  states  of  the  body  marking  the  carcino- 
matous and  tubercular  diathesis  exist,  and  still  more  when  these  diseases 
are  known  to  be  present  in  other  parts,  if  at  the  same  time  there  are 
marks  of  irritation  and  disturbed  action  of  the  liver. 

The  "  fatty  liver  "  is  a  frequent  attendant  on  pulmonary  phthisis  :  it 
cannot  be  recognised  by  any  signs  during  life. 

The  liver  iA  man,  as  in  many  animals,  particularly  the  sheep,  is,  as 
we  have  said,  subject  to  become  the  seat  of  parasitic  living  creatures — 
hydatids.  These  are  genenJly  contained  in  great  numbers  in  a  firm 
general  cyst,  which  not  uncommonly  protrudes  externally,  and  bursts, 
or  is  opened  by  a  lancet,  when  numerous  pellucid  bladder-like  bodies 
of  difierent  sizes,  floating  in  a  transparent  fluid,  escape. 

The  treatment  of  diseases  of  the  liver  is  r^ulatied  by  the  general 
principles  according  to  which  the  cure  of  diseiases  in  other  parts  is 
attempted,  and  will  of  course  vary  with  the  nature  of  the  particular 
affection  requiring  it. 
LIVER  OF  ANTIMONY.    [Antimowt.] 
LIVER  OF  SULPHUR.    [Potasbium,  Svlphida  of.] 
LIVRE,  anciently  a  money  of  account  in  France,  afterwards  a  coin. 
The  word  is  derived  from  the  Roman  libra,  or  pound,  the  standard  by 
which  the  French  money  was  regulated,  twenty  sous  being  made  equal 
to  the  livre,  or  libra.     Under  t£e  decimal  system,  accounts  are  now 
kept  in  francs  of  20  sous,  of  10  decimes  each,  and  each  decime  is 
divisible  into  10  centimes. 

The  livre  was  formerly  of  two  kinds,  Toumois  and  Parisis.  The 
Livre  Toumois  contained  20  sous  Toumois.  and  each  sol  or  sous  12 
deniers  Toumois.  The  Livre  Paritis  was  of  20  sous  Parisis,  each  sous 
worth  12  deniers  Parisis,  or  15  deniers  Toumois;  so  that  a  Uyre 
Parisis  was  equivalent  to  25  sous  Toumois ;  the  word  Parisis  being 
used  in  opposition  to  Toumois  on  account  of  the  rate  of  money,  which 
was  one-fourth  higher  at  Paris  than  at  Tours. 

The  Lira  ItaUana  is  the  Italian  livre,  and  it  varies  in  value  in  several 
states.  In  Austrian- Lombardy  and  Piedmont  it  was  worth  Sd.;  in 
Tuscany  7id. ;  but  the  currency  has  been  latterly  approximating  to 
the  French  system,  which  is  now  likely  to  become  general. 

LIXrVATION,  a  term  employed  chiefly  in  tedinical  chemistry  to 
denote  the  dissolving  out  of  saline  matters  from  an  insoluble  residue : 
thus  black  tuh  is  lixivated  with  water  to  dissolve  out  its  constituent 
carbonate  of  soda,  from  other  insoluble  matters  consisting  chiefly  of 
oxysulphuret  of  <»lcium.  The  solution  thus  obtained  is  termeid  a 
Uxivium, 
LIXIVIUM.    [LixiVATiON.] 

LIZARIC  ACID.    [Maddeb,  CoLOUBiNO Mattebs  or;  Alizarin.] 
LOADSTONE.    [Magnet.] 

LOAM,  a  soil  compounded  of  various  earths,  of  which  the  chief  are 
silicious  sand,  clay,  and  carbonate  of  lime,  or  chalk.  The  other  sub- 
stances which  are  found  in  loams,  such  as  iron,  magnesia,  and  various 
salts,  are  seldom  in  such  proportions  as  materially  to  alter  their 
nature.  Decayed  vegetable  and  animal  matter,  in  the  form  of  humus, 
is  found  in  loams  in  considerable  quantities,  and  the  soil  is  fertile  in 
proportion. ' 

According  as  the  loams  are  composed,  so  they  vary  in  quality. 
Those  which  consist  of  a  great  portion  of  loose  sand,  with  little  vege- 
table matter,  and  with  an  impregnation  of  iron,  are  veiy  unproductive ; 
and  those  which  contain  too  much  clay,  and  are  on  an  impervious 
subsoil,  are  very  difficult  to  cultivate.  But  between  these  extremes 
there  are  soils  which  cannot  be  surpassed  in  fertility  as  wheat-land. 
What  renders  loams  so  much  more  fertile  than  either  clays  or  sands  is, 
that  the  pure  earths  are  in  themselves  almost  entirely  barren :  sand 
lets  the  moisture  nm  through  it  and  evaporate  rapidly ;  clay  retains 
it,  but  locks  it  up  in  its  own  substance,  and  does  not  aUow  the  tender 
young  roots  of  plants  to  push  through  it;  chalk  has  the  same 
mechanical  quality,  besides  containing  very  littie  organic  and  soluble 
tDAtter,  from  which  plants  derive  their  chief  increase.    Sand  and  day 


•lone,  without  a  oonsideroble  portion  of  organic  matter,  will  not  make 
a  rich  soil ;  but  when  a  portion  of  calcareous  earth  is  joined  to  both, 
the  vegetable  matter  is  more  readily  rendered  soluble,  and  the  clay  and 
sand  are  prevented  from  forming  a  mortar,  which  would  harden  too 
readily,  and  prevent  the  influence  of  the  air  from  reaching  the  roots. 
Good  loams  allow  of  that  circulation  of  moisture  which  acts  so  pro- 
minent a  part  in  the  process  of  vegetation.  It  is  almost  universally 
admitted  that  the  most  fertile  soils  always  contain  a  proportion  of 
calcareous  matter ;  and  by  adding  chalk  to  those  soils  in  which  it  does 
not  abound,  whether  sandy  or  argillaceous,  a  numifest  improvement  is 
always  produced. 

It  has  been  asserted  that  in  the  climate  of  France,  in  the  neigh- 
bourhood of  Pkris,  the  best  soil  for  the  growth  of  wheat  is  composed  of 
equal  portions  of  fine  sand,  clay,  and  chalk.  Upon  what  grounds  this 
is  assumed,  does  not  appear  very  clear.  The  greater  the  natural 
moisture  of  any  climate,  the  greater  proportion  of  sand  is  required  to 
make  a  fertile  loam ;  and  the  greater  the  proportion  of  humus,  the  less 
sand  will  be  required  to  temper  the  clay.  The  analysis  of  soils  known 
to  be  extremely  fertile  gives  a  vezy  great  difference  in  the  proportions 
of  the  different  earths.  . 

In  the  climate  of  England  the  soil  which  is  generally  preferred  for 
cultivation  is  a  loam,  rather  light  than  heavy ;  at  least  half  of  which  is 
silicious  sand,  one-third  clay,  and  the  rest  chalk.  Such  a  soil  is  called 
a  good  loam ;  it  is  land  which  will  produce  almost  every  thing  which  is 
usually  cultivated  on  sands  or  days :  it  is  not  too  stiff  for  carrots  and 
turnips,  and  not  too  loose  for  wheat  and  beans.  It  is  of  most  easy 
cultivation  at  all  times  of  the  year,  provided  the  subsoil  be  sound,  and 
not  too  retentive  of  water.  It  requires  only  to  bu  occasionally  recruited 
with  manhre,  to  restore  to  it  what  vegetation  has  consun^ed,  and  to  be 
kept  free  from  the  weeds  which  naturally  spring  up  in  all  fertile  soils. 
All  attempts  to  improve  the  nature  of  a  soU  should  have  for  their 
object  the  bringing  it  to  a  state  of  loam,  by  the  addition  of  those 
substances  which  are  defident.  If  there  is  too  much  clay,  chalk  and 
sand  may  be  added,  or  a  portion  of  the  clay  may  be  calcined  by  burn- 
ing, in  order  to  destroy  its  attraction  for  water,  and  thus  act  the  part 
of  sand  in  forming  the  loam.  Limestone  or  calcareous  sand  and  gravel 
are  still  more  efficacious  for  this  purpose :  they  not  only  correct  too  great 
porositjr,  or  too  great  tenacity,  but  also  act  cheiricdly  on  the  organic 
matter  in  the  soil,  rendering  it  soluble,  and  fit  to  be  taken  up  by  the 
roots  of  plants.  If  there  is  too  much  sand,  marl  composed  of  clay  and 
chalk  is  the  remedy.  Gk>od  loams  require  much  loss  tillage  than  stiffer 
soils,  and  will  bear  more  stirring  to  clean  them  than  sands.  Hence 
they  are  cultivated  more  economically,  and  more  easily  kept  free  tntm 
useless  weeds ;  while  the  produce  is  more  certain  and  abimdant.  They 
can  be  impregnated  to  a  mgher  degree  with  enriching  manures,  with- 
out danger  of  root-fallen  crops,  or  of  too  great  an  abundance  of  straw 
at  the  expense  of  the  grain.  For  artificial  meadows  they  are  eminently 
proper  :  all  the  grasses  grow  well  in  good  loams,  when  they  are  on  a 
dry  or  well-drained  subsoil,  which  is  an  indispensable  condition  in  all 
good  land.  Sheep  and  cattle  can  be  depastured  on  them  during  the 
whole  year,  except  when  there  is  snow  on  the  ground.  If  there  should 
be  means  of  irrigation,  no  soil  is  better  suited  to  it  than  a  light  loam 
on  a  bed  of  gravel ;  or  even  if  the  subsoil  is  clay,  provided  sufficient 
under-draining  prevent  the  water  from  stagnating  between  the  soil  and 
subsoil,  which,  as  practical  men  very  properly  express  it,  would  poison 
any  land. 

A  loamy  soil  requires  less  manure  to  keep  it  in  heart  than  either  day 
or  sand ;  for  while  it  is  favourable  to  the  process  by  which  organic 
matter  buried  deep  in  the  soil  is  converted  into  insoluble  humus,  it 
also  permits  that  part  of  it  which  is  nearer  to  the  surface  to  attract 
oxygen  from  the  air,  and  thus  it  is  converted  into  a  soluble  extract, 
which  is  to  the  roots  of  plants  what  the  milk  of  animals  is  to  their 
young — a  ready-prepared  food  easily  converted  into  vegetable  juices. 

The  analysis  aud  classification  of  soils  is  of  the  greatest  importance 
to  all  those  who  take  farms  ;  for  the  rent  of  land  is  very  sddom  pro- 
portioned to  its  intrinsic  value  :  one  farm  may  be  worth  double  the 
rent  of  another,  where  the  apparent  difference  in  the  soil  is  very 
trifling.  Those  who  have  had  long  experience  of  the  expense  of 
cultivation,  and  the  average  produce  of  certain  lands,  can  nearly  guess 
what  rent  it  may  be  safe  to  offer;  but  a  stranger  has  no  criterion  to 
judge  by.  Hence  it  is  notorious  that  a  stranger  coming  to  take  a  farm 
from  a  distant  district  is  almost  invariably  deceived.  Why  should  not 
the  value  of  a  soil  be  ascertained  as  readily  as  that  of  any  article  of 
commerce  I  If  there  were  certain  points  of  comparison,  it  would  be 
so ;  but  in  this  the  theory  of  agriculture  is  woefully  detident.  A  man 
guesses  at  the  qualities  of  land  by  the  colour,  the  feeling,  and  other 
uncertain  signs  :  it  sddom  or  never  occura  to  a  farmer  to  examine  the 
component  parts  of  a  soil,  by  merely  diflusing  a  portion  in  water,  and 
testing  the  deposits — much  less  to  compound  artificial  soils,  and 
compare  them  with  those  found  in  the  fidds.  Yet  every  gardener  can 
prepare  soils  suited  to  different  plants,  and  make  loams  of  all  degrees 
of  richness  or  consistence.  In  all  these  it  will  be  found  that  sand, 
clay,  chalk,  and  decayed  vegetable  substances,  in  various  proportions, 
are  the  chief  ingredients.  If  therefore  these  are  found  in  a  natural 
loam,  we  may  safely  condude  that  it  would  be  equally  productive, 
and  the  defidenoy  of  one  ingredient  may  be  supplied  artifidally.  This 
would  be  going  rationally  and  sdentifically  to  work ;  and  the  result 
would  be  a  more  certain  and  satis&ctory  practice  of  husbandly. 
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LOBELIA  INFLATA  (Bladder-podded  lobelia,  or  Indian  tobacco), 
Medical  propertia  of.  Thia  American  annual  plant  poaseases  in  ita 
whde  structure  some  very  peculiar  properties,  approximating  to 
Virginian  tobacco  so  closely  as  to  have  received  a  nearly  similar  name. 
The  plant  flowers  in  July,  and  the  entire  plant  or  herb  is  to  be  taken 
up  in  August  or  September  ^  every  part  possessing  the  characteristic 
properties.  These  display  themselves  quickly  on  those  unietocustomed 
to  the  use  of  this  herb,  even  when  only  a  small  portion  is  held  in  the 
mouth.  "  It  produces  giddiness  and  pain  in  the  head,  with  a  trembling 
agitation  of  the  whole  body ;  and  at  length  brings  on  extreme  nausea 
and  vomiting.  The  taste  resembles  that  of  tartar  emetic."  (Bigelow's 
'  Medical  Botany,'  an  American  Work.)  Ita  secondary  effects  are  great 
flow  of  saliva  and  increased  expectoration,  with  general  relaxation  of 
the  muscular  system,  and  depression  of  the  heart's  action.  Small 
doses  are  useful  in  asthma,  but  in  hooping-cough  greater  relief  may  be 
more  safely  procured  by  enveloping  the  chest  with  flannels  steeped  in 
a  tepid  decoction  of  poppy  heads ;  renewing  these  frequently.  The 
seeds  are  very  small,  beautifully  reticulated,  so  that  they  can  be  easily 
recognised  under  the  microscope.  In  cases  of  an  overdose,  strong  tea, 
then  brandy  and  ammonia,  should  be  given. 

LOBELINE,  an  oily  non-volatile  alkaloid  found  in  the  Lobelia 
{L(A€lia  ivjlata).  It  is  very  soluble  in  water,  alcohol,  and  ether. 
Administered  to  animals,  it  produces  narcotic  effects. 

LOCAL  ATTKACTION,  a  term  accepted  by  men  of  science  as 
applicable  to  influences  exerted  on  the  compass  by  substances  on  ship- 
board. Few  subjects  have  taxed  the  patience  and  intelligence  of 
nautical  men  so  much  as  that  of  the  disturbance  of  the  compass  by 
local  attraction;  nor  has  the  consideration  of  the  subject  by  living 
philosophers  been  productive  of  more  than  a  verification  of  certain 
suspected  facts. 

Professor  Airy  has  indeed  deeply  investigated  the  causes  as  they 
ordinarily  appear,  and  has  been  successful  in  providing  some  alleviation 
of  the  evils  attendant  upon  a  disturbed  compass  [  but  in  other  respects 
nothing  of  permanent  benefit  has  accrued  to  the  compass  question 
either  from  committees,  or  from  elaborate  experiment;  nothing  which 
aids  the  seaman  by  an  infallible  remedy.  Were  a  ship  to  remain 
always  in  nearly  the  same  part  of  the  globe,  and  her  local  attraction  to 
remain  a  constant  quantity,  Airy's  improvements  would  be  all  that 
could  be  desired ;  as  it  is,  no  other  mechanical  means  of  correcting  by 
magnets  in  a  long  voyage  is  so  convenient  or  so  manageable. 

That  the  compass  was  subject  to  changes  and  deflections  irrespective 
of  terrestrial  magnetism,  was  of  little  importance  in  ships  constructed 
only  of  wood.  Irregularities  of  the  compass  were  occasionally  detected, 
but  these  were  mostly  attributable  to  iron  bolts  or  nails,  or  accidental 
deposits  of  metal,  such  as  a  knife  or  marlinspike  upon  or  near  the 
binnacle.  Beyond  these  casual  or  accidental  disturbances,  the  maiiner 
of  olden  time  had  little  to  do  with  local  attraction.  An  iron  cargo 
occasionally  caused  him  some  extra  watchfulness,  but  the  error  once 
ascertained  left  him  at  ease  upon  the  subject  of  his  compass.  No 
sooner  however  had  the  interest  of  merchants  increased  the' space 
for  stowage  in  their  ships,  and,  in  adopting  modem  improvements, 
introduced  iron  knees,  chain  rigging,  and  various  other  metallic 
appliances,  than  the  consideration  of  the  actual  compass  course  to  be 
steered  became  involved  in  new  and  perplexing  corrections,  and  various 
speculations  concerning  a  ship's  condition  as  altered  by  these  improve- 
ments became  the  subject  of  study.  For  nearly  a  quarter  of  a  century 
this  state  of  things  waa  suffered  to  progress,  when  the  establishment  of 
the  present  Board  of  Trade,  and  the  intelligence  of  its  naval  heads, 
intnxduced  a  new  and  still  enduring  scrutiny. 

Ships  had  begun  to  be  constructed  of  iron  only ;  some  had  been 
built  many  years  previouslv — for  the  writer  remembers  seeing  the  first 
iron  vessel  which  ever  anchored  in  the  Downs,  a  fine  brig  called  the 
'Tontine,'  in  about  the  year  1816.  From  iron  hulls, iron  masts  and 
even  yards,  soon  were  to  be  found  afloat  in  British  waters.  And  as  if 
the  compass  were  to  be  threatened  with  total  rejection,  iron  ships  were 
soon  fitted  vdth  steam  engines.  Wooden  steamers  had  already  (about 
thirtv  years  since)  exercised  the  patience  and  vigilance  of  ship  masters 
to  a  large  extent,  but  changes  so  enormous  were  gradually  producing  a 
malignant  phantom  more  and  more  forbidding  in  its  aspect,  from  its 
power  of  eluding  the  grasp  of  its  pursuers,  and '  deluding  them  into 
still  deex)er  swamps  of  error  and  disappointments  Such  effects  then 
had  at  first  "local  attraction."  Some,  to  avert  the  evils  of  an 
invisible  and  fickle  agency,  fastened  magnets  to  their  decks  as  palliativesi, 
but  they  did  so  with  as  many  misgivings  as  they  still  fiisten  the  horse- 
shoe to  the  bowsprit  end.  Any  species  of  "  charm "  which  the 
credulity  of  the  superstitious  could  invoke  to  avert  mischief  from  the 
compass  was  eagerly  applied  to  its  bowl,  or  the  binnacle,  or  to  the 
deck,  until  in  1854,  the  unfortunate  catastrophe  of  the  '  Tayleur,'  a  fine 
ship  of  above  3000  tons  (actual  measurement)  built  of  iron  throughout, 
and  having  compartments  also  of  iron,  was  lost  with  290  of  her  crew 
at  Lambay,  on  the  Irish  coast. 

The  investigation  of  the  causes  of  her  loss  resulted  in  an  official 
report  from  Captain  Walker,  (one  of  the  naval  heads  of  the  Board  of 
Trade)  attributing  her  destruction  to  the  "  supposition"  on  the  part  of 
the  Captain,  **  that  the  compass  before  the  helmsman  was  correct,"  and 
alleging  that  the  captain  "  was  aware  there  was  a  difierence  of  two 
points  between  the  compasses,  but  he  knew  not  which  was  in  error." 

We  Bee  then  the  effects  of  compass  disturbance^  and  proceed  to 


examine  the  causes,  but  have  to*deal  with  the  circumstance  of  local 
attraction  being  liable  to  sudden  and  great  changes,  so  that  corrections 
which  are  available  and  effective  at  one  period  are  totally  useless  at 
another.  It  is  this  change  which  baffles  us,  and  in  it  lies  the  greatest 
amount  of  danger  to  navigation. 

Dr.  Scoresby,  in  his  patient  experiments  and  indefatigable  attention 
to  the  subject  through  many  years,  has  shown  that  some  portion  of  a 
ship's  local  attraction  may  be  traced  to  her  very  cradle — that  the  very 
hammering  and  rolling,  and  bending,  and  riveting  of  her  plates  engen- 
ders a  mischievous  influence  variable  in  its  intensity  as  in  its  duration, 
and  is  thus  coexistent  with  the  origin  of  her  frame- work  itself.  That 
even  the  direction  of  the  line  of  keel  while  building,  as  measured  by 
its  angle  with  the  magnetic  meridian,  establishes  for  a  time  a  systematic 
derangement  of  the  action  of  terrestrial  forces  in  which  the  effects  of 
terrestrial  dip  and  obliquity  have  their  united  influence,  which  may  or 
may  not  affect  the  future  navigation  of  the  ship  by  means  of  a  mariner's 
compass. 

Were  the  efforts  of  Dr.  Scoresby,  and  Mr.  J.  R.  Napier  (the  eminent 
iron  ship-builder  of  Glasgow),  and  the  approach  to  principles  developed 
by  them,  not  countervailed  by  the  changes  incident  to  every  iron  ship 
on  leaving  her  birth-place,  little  would  remain  to  the  sea  captain  but  to 
receive  from  the  hands  of  the  builder,  a  diagram  of  the  ship's  magnetic 
condition,  as  produced  by  the  causes  already  referred  to ;  and  indeed  as 
palpably  evident  and  accurate  as  her  load  and  light  water  lines,  &c, 
would  be  the  correcting  card  so  handed  over ;  for  it  is  not  difficult  to 
discover  a  neutral  point  in  every  iron  ship>  at  which  a  standard  compass 
would  feel  the  effects  of  terrestrial  magnetism  only.  But  no  sooner, 
unfortunately,  in  the  process  of  launching  does  the  ship,  if  built  of 
metal,  plunge  into  a  denser  medium,  such  as  water,  than  the  sudden 
change  of  temperature  affecting  the  submerged  portions  of  the  mass, 
communicating  itself  to  the  upper  works,  challenges  at  onoe  the 
stability  of  her  magnetic  condition.  Nor  is  this,  at  this  period,  the  only 
enemy  to  magnetic  permanency,  for  it  has  been  shown  by  Dr.  Scoresby, 
that  the  very  twist  and  strain  in  the  framework  of  the  ship  consequent 
upon  her  being,  in  launching,  raised  gradually  by  the  buoyancy  of  the 
water,  is  sufficient  to  affect  materially  that  which  other  influences  had 
matured. 

The  iron  ship  being  once  afloat,  we  shall  find  stall  other  perplexing 
disturbances  at  work,  and  especially  if  she  be  intended  for  a  steamer, 
with  iron  masts  and  yards. 

If  the  latter,  the  increased  hammering  in  the  fitting  of  the  engines 
adds  its  quota  to  the  general  confusion  of  conflicting  and  counteracting 
forces.  The  lighting  of  the  fires,  the  heating  of  the  boilers,  the  pro- 
duction of  steam — each  of  these  is  a  fertile  source  of  further  electric, 
and  therefore  magnetic,  disturbance.  It  would  seem  that  the  con- 
sideration of  thermo-electricity,  as  operating  upon  the  mass  of  metal 
in  an  iron  ship,  has  been  somewhat  neglected.  The  enormous  change 
of  a  single  drop  of  water,  which,  on  its  conversion  into  steam,  is 
expanded  into  1700  times  its  bulk,  has  been  proved  years  since  to 
generate,  or  rather  to  release,  a  vast  amount  of  electric  or  magnetic 
power ;  and  as  we  cannot  circulate  electric  currents  without  magnetising 
iron,  when  in  certain  favourable  positions  with  regard  to  it,  the  com- 
plication of  disturbances  is  so  great  in  an  iron  steamer  that  it  is  not 
surprising  if  the  wisest  heads  fail  in  providing  a  permanent  remedy  for 
local  attraction.  Ships  are  "swung"  generally  at  this  period,  and  the 
question  of  compass  error  is  supposed  by  many  to  have  been  satisfied  if 
the  amount  of  then  existing  deviation  is  recorded.    But  what  follows  f 

If  we  test  an  iron  pillar  or  bar  of  even  a  tradesman's  shop-front,  we 
shall  find  that  in  time,  and  from  its  vertical  position,  it  becomes 
magnetic,  and  exhibits  polarity :  and  this  law  affects  every  vertical  bar 
in  tiie  ship.  It  is  an  error  to  suppose  that  the  weight  of  an  iron  mass 
has  reference  to  its  magnetic  intensity ;  for,  as  magnetism  seems  to 
collect  on  surfaces  of  metal,  it  follows  that  a  6-inch  hollow  iron  pipe  or 
funnel,  having  two  surfaces,  an  inner  and  an  outer,  would  exhibit 
more  power  of  disturbing  a  compass  than  if  it  were  of  solid  iron : 
therefore  stove-pipes  have  been  often  found  dangerous  neighbours  to  a 
standard  or  binnacle  compass — much  more  so  should  we  expect  an  iron 
mast  to  be.  Hence  the  very  parts  used  in  the  construction  and  fitting 
of  an  iron  ship  are  liable  to  the  change  to  which  we  have  adverted,  and 
this  change  may  be  either  an  increase  or  diminution  of  magnetic  in- 
fluence, we  know  not  which ;  as  one  piece  of  iron  used  in  the  construction 
of  the  ship  may  and  does  counteract  another,  partially  or  wholly ;  the 
change  moreover  may  be  either  rapid  or  protracted,  until  some  other 
new  source  of  disturbance  comes  into  controlling  operation. 

In  process  of  preparation  for  sea,  cai^  of  various  materials,  such  as 
hardware,  machinery,  or  iron  bars  themselves,  loads  the  ship,  increasing 
the  itrain  upon  her  plates  and  knees,  &c.  With  regard  to  iron  bsurs  as 
a  cargo,  let  any  one  walk  round  a  heap  of  bars  lying  upon  a  wharf,  with 
a  pocket-compass,  and  remark  their  effect  on  the  needle  (whether  lyinic 
(nU  of  or  in  ike  magnetic  meridian  should  be  noted).  It  must  be 
remembered  that  these  are  to  be  placed,  we  will  suppose,  in  an  already 
magnetised  iron  ship,  and  subject,  especially  in  an  iron  steamer,  to 
another  serious  source  of  change,  a  change  in  temperature.  Now  it  is 
known  from  experiment  that  the  intensity  of  a  magnet  is  nearly  doubled 
by  being  raised  to  a  *'  cherry-heat : "  the  change  of  temperature  in  a 
ship's  hold  may,  even  in  the  tropics,  be  considered  comparatively 
insignificant,  but  the  fact  remains  that  disturbance  of  temperature  ia 
cUsturbance  of  electricity,  and  as  no  electric  current  can  circulate 
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witbout  ita  attendant  magnetiem  ooting  at  right  uigles  to  the  direaUon 
of  auch  current,  it  fuUows  that  total!;  unexpected  and  most  iotriciite 
and  nntracBibio  inBuencoi  may  ba  aet  in  operation,  even  by  lightiag  tha 
furnace  Gres  for  a  few  boura  in  order  to  take  still  further  precautions 
in  the  uaual  "  trial  trip  "  to  teat  both  engiuea  and  compaaa.  This  U 
another  stage  at  ithich  it  is  deemed  by  the  majortty  prudent  to  finally 
adjuflt  the  "  correeting  card '  for  the  voyagsj  This  is  especially  the 
period  of  "swinging"  her  maie«ty'i  ahipe,  with  what  oertajnty  of  per- 
nanent  adTantage  may  be  atm  furiJier  iUustiatfld. 

Wa  ha'o  mentioned  her  majeaty's  ships — as  an  extreme  case  we  now 
will  confine  our  deduatione  to  the  incidenta  attending  their  proceeding 
to  sea.  It  ia  fair  to  assume  that  ships  are  fitted  in  still  waters,  either 
in  harbours  cr  estuaries ;  whether  such  sbi[>s  be  new,  or  have  been 
lying  dismantled  in  ordinal;,  aSscta  our  main  scrutiny  as  to  changes  in 
a  very  immaterial  degree.  In  either  ease,  whatever  changes  do  occur 
they  are  due  to  what  Scoresby  has  oalled  retentive  magnetism.  Now 
guns  art)  formed  of  a  metal  which,  from  partial  carboniaatjon,  rapid  or 
unequal  cooling,  and  a  tendency  to  crystaUisation,  or  at  least  s  peculiar 
UTongament  of  ita  pjuilcles,  has  in  the  ordinary  form  of  caHt-iron  a 
peculiar  aptitude  for  the  absorption  of  magnetic  influence  :  and,  indeed, 
excellent  permaneut  magnets  may  be  formed  of  it,  inferior  only  to  steel. 
These  guns  have  moreover  to  undergo  a  pnxsee  of  concussion  iji  firing 
■till  further  colculatad  to  derange  lo<aI  attiaction,  by  increase  or 
diminution,  we  caunot  tell  which  :  and  even  the  ti^oing  of  these  gun* 
may,  in  their  altered  position,  affect  the  local  attraction  of  the  whole 

Anil  agsjn,  independent  of  the  evoluUon  of  magnetiam  in  the  boiler, 
the  very  act  of  combustion  of  coal  has  ita  influence  on  the  condition  of 
an  icon  iteamer.  For  not  only  does  the  combinaUon  of  carbon  with 
the  oxygen  of  the  air  (which  is  decomposed  in  the  furnace  in  the  act 
of  combustion)  in  the  foim  of  c&tbonic  acid  gas  increaae  the  magnetic 
intanaity  of  the  funnel,  but  the  decomposition  of  the  coal  iCaeli  is  a 
source  from  which  magnetism  is  ss  it  were  povrtd  into  the  very  mass  ol 
the  ship  bersali  in  abundance,  perhaps  to  saturation,  if  such  can  exist. 
In  addition  to  the  electro-magnetic  disturbance  incidental  tu  all  de- 
compositions,  coal  is  composed  of  carbon  and  "  earthy  matter."  Now 
pure  carbon  is  of  itself  capable  of  polarity,  inasmuch  as  ciTstalliBaUoii 
ia  found  in  tlte  diamond  :  but  the  "  earthy  matter  "  is  worthy  of  sarioue 
examination.  Coal  varies  greaUy  in  the  quantity  of  earthy  matter  it 
coatiuuB,  and  for  the  following  reasons :  the  lower  the  specific  gravity 
of  the  coal  used,  so  much  the len  probability  of  magnetLc  disturbaoce 
one  might  look  for. 

Earthy  matter  in  coal  amounts  to,  in  general,  from  1  to  1( 
per  ceut.,  such  being  either  pure  oxide  of  iron,  or  sulphiiret  i 
with  oocaaional  traces  of  alumina.    Now  if  we,  for  experiment,  bum 
off  the  sulphur  by  the  blowpipe  from  a  small  portion  of  sulphuret  of 
iron,  or  iron  pyrites,  we  shall  find  the  residue  strongly  magnetic  ;  and 
this  may  be  veiihed  by  our  taking  some  of  the  dust  of  the  ash-pit  of  a 
furnace,  or  of  a  common  house-grate,  and  placing  it  on  a  piece  of 
writing-paper ;  holding  a  magnet  under  the  paper  will  at  once  a' 
polarity  in  the  particles,  and  moving  the  magnet  along  the  surface 
back  again  will  abundantly  show  that  combustion  of  coal  therefore 
produces  constantly  a  large  number  of  small  distinct  magnets,  the  power 
of  which  is  increased  not  only  by  their  being  in  proximity  to  each 
other,  but  by  the  high  temperature  at  which  they  are  maintained  until 
usually  removed  from  the  ash-pit.    When  we  further  consider  that 
a  large  steamer  some  100  to  200  tons  of  oool  ore  consumed  in  a  day, 
is  not  too  much  to  say  that  some  tons  of  magnets  are  manufactured 
daily  on  board  these  vessels  :  we  say  manufactured,  for  in  the  form 
coal,  or  even  as  sulphuret  of  iron,  such  is  not  magnetic 

And  again,  with  all  these  tendencies  to  produce  a  disturbing  efiect 
on  the  known  or  once  ascertained  local  attraction  of  the  ship,  there 
remains  yet  the  possibility  of  further  inconvenience  to  the  compass 
vising  from  heavy  pitching  or  rolling  in  a  sea  way  :  even  her  "heeling 
over  "  is  well  known  to  afieot  the  compass  to  a  considerable  degree. 

Such  then  is  "local  attraction"  o^i  shipboard;  an  influence  iima 
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however,  many  locks  in  which  the  bolt  is  projected  by  the  adjon  of  a 
ipring,  without  the  aid  of  the  key,  and  in  which  it  may  be  drawn  back 
by  means  of  a  handle ;  although  it  cannot  be  moved  from  the  other 
ude  without  the  appticatiun  of  the  key.  In  other  locks,  again,  there 
are  two  or  more  bolts,  one  of  which  only  is  under  the  control  of  the 
key,  the  others  being  moved  by  handles;  while  in  another  class  two 
or  more  bolts  sre  shot  or  projected  by  the  action  of  the  key  alona 
In  addition  to  such  differences,  the  varieties  in  the  form  and  size  of 
locks,  and  in  the  arrangement  of  their  parts,  ore  almost  infinite.  In 
door  and  closet  locks,  the  bolt  is  usually  projected  into  a  fixed  socket. 
In  various  kinds  of  box  and  cabinet  locks  the  bolt  is  not  projected 
beyond  the  casing  of  the  lock,  but  is  caused  to  shoot  into  cr  uirough  ft 
staple  which  drops  into  the  lock  to  receive  it.  In  desk-locks  and  some 
othen  the  bolts  project  permanently,  and  are  of  a  hooked  shape, 
adapted  to  catch,  by  a  lateral  movement,  into  staples  provided  to 
receive  them.  Padlodt  ore  a  kind  of  detached  lock  in  which  a  curved 
bar  of  irou,  pivotod  to  the  lock  at  one  end,  may  be  psased  through  a 
staple,  and  then  so  secured  by  shooting  the  bolt  into  a  cavity  in  its 
free  end,  that  it  cannot  be  removed  from  the  staples  through  which  It 
has  been  passed. 

By  far  the  greater  number  of  the  contrivances  for  rendering  locks 
inviolable  may  be  dossed  under  one  of  three  systems  of  security, 

Wanitd  L<K)a.~-'T\i.B  key  of  an  ordinary  lock  consists  of  a  cyUndrical 
shank  with  a  loop-shaped  handle  at  one  end,  and  a  piece  called  the  lot 
projecting  from  it  at  or  near  the  other.  The  bit  end  of  the  shank  ia, 
in  tile  keys  of  locks  which  are  to  be  entered  by  the  key  from  one  side 
only,  made  hollow  or  tubular,  to  St  on  to  a  pin  fixed  in  the  lock ;  but 
in  locks  which  may  have  to  be  opened  from  either  side,  such  as  ordi- 
nary room-door  locks,  the  shank  is  made  solid,  and  is  prolonged  beyond 
the  bit,  so  as  to  enter  the  upper  part  of  the  key-bole  of  that  plate  of 
the  lock  which  happens  to  be  fsitbeet  frem  the  person  uiplyiog  the 
key.  The  projecting  bit,  after  being  introduced  through  the  key-hole, 
is  turned  round  within  the  lock  by  a  rotatory  motion  imparted,  until 
it  comes  in  contact  with  a  put  of  the  bolt  so  shaped  that  the  bit 
cannot  pass  it,  to  complete  its  revdution,  without  idiooting  the  bolt 
either  tackwords  or  forwards,  as  the  case  may  be.  When  thus  moved 
the  bolt  is  retained  in  its  position  by  a  spring,  or  some  other  means, 
until  it  is  again  moved  by  <jie  reverse  action  of  the  key. 

The  first  and  simplest  means  by  which  the  entrance  of  a  false  key 
may  be  rendered  difficult,  is  by  giving  a  peculiar  form  to  the  substamn 
of  the  bit,  and  either  adapting  the  form  of  the  key-hols  exactly  to  it, 
or  inserting  pieces  of  metal  in  the  lock  in  such  a  way  as  to  prevent  the 
admission  of  a  bit  of  diffai'ent  shape.  Fi^,  1  represents  several  forma 
Fie.  1. 
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for  key-holes  of  the  some  general  form,  admit  of  further  seourity  by 
forming  projections  upon  the  sides  of  the  key-holes. 

The  next  and  principal  means  of  security  is  the  use  of  pieces  of 
metal  of  various  forms,  fixed  within  the  lock  in  such  a  way  that  no 
key  can  be  turned  round  within  it  unless  corresponding  notches  are 
cut  in  ita  projecting  bit.    Fig.  2,  which  represents  a  poitioa  of  tha 
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It  remains,  therefore,  to  renew  "  corrections "  ss  often  ss  possible, 
umngaheavenly  body  as  the  sole  standard.  Underthe  article  CoMPASa 
CoBBECTIONB  it  has  ah^dy  been  shown  how  readily  and  completely 
this  may  be  dona  by  menus  of  Saiby's  spherograph  and  Professor 
Airy'a  arnuigement  of  scft  iron  and  magnets.  Lo^  attrvction  on  ship- 
boaid  is,  thOTefore,  a  subject  for  anxious  vigilance  on  the  part  of  every 
commander.  Many  ships  are  found  very  uosusoeptible  of  changes ; 
others,  after  years  of  inactivity,  suddenly  become  excited.  As  a  general 
rule,  local  attraction  is  expected  to  diminish  after  a  ship  has  been  s 
year  or  two  at  sea  :  but  no  ship  or  vessel,  especially  a  steamer,  ought 
to  be  navigated  by  means  of  a  correcting  card,  unchecked  by  frequent 
celestial  observations,  for  at  least  tlie  first  week  or  two  after  leaving 
port.  A  prudent  commander  will  never  trust  ia  his  compass  for  t 
aingle  day  it  azimuths  can  be  token. 

(jVauftcof  Magojint;  Dr.  Scoresby,  Magndical  Intaligatiimt ;  &c.) 

LOCL    [Locos.] 

LOCK,  a  fastening  in  which  a  moveable  bolt  ntay  be  projected  by 
the  action  of  a  Jxy,  introduced  into  the  lock  in  such  a  manner  that  the 
bolt  cannut  be  returned  to  its  original  poitioo,  so  as  to  release  the  door 
or  cover,  excepting  by  ooother  appuoation  ot  t^e  kef.    There 


be  put  into  a  lock  provided  with  them,  unless  a  notch  were  made  ii 
bit  to  correspond  with  the  larger  of  the  two  rings ;  snd  it  is  svident 
that  no  key  could  be  turned  round  wiUiout  having  also  a  notch  to 
correspond  with  the  smaller  circle.  In  the  commoner  kind  of  lock* 
the  wards  seldom  form  a  complat«  circle,  but  their  effect  is  the  Bam« 
if  the^  occupy  only  »  small  segment.  Hany  words  are  of  a  mora 
comphcoted  character,  such  as  what  ore  termed  L,  T,  or  Z  wards,  fron) 
the  naemblonce  of  their  secUonal  form  to  those  letters  respecUvely, 


t»  LOCK. 

The  1cm  muBt,  of  coune,  be  out  o(  a  carrwapoDding  form,  bj  which 

the  difficultj  of  iinitatioD  is  gre^tlf  incmned. 

By  refeninK  to  the  variaui  ionot  of  key  reprnected  in  FtS'-  S,  i,  G, 
tod  S,  tha  peculiar  advuitngea  and  defecti  of  that  principle  of  eeciirity 
which  depends  an  the  uh  of  wards,  may  be  readily  comprehended. 
The  greateet  defect  of  the  ajBtem  ariiea  from  the  ctrcumetance  that, 
in  ordinuy  caeca,  it  U  Tiot  absolutely  neceaaaiy  that  a  aurrept! 
juflbument  should  perfectly  thread  the  mazsH  of  the  wards, 
while  the  wards  afford  eecurity  againat  ordinary  keys,  they  afford 
whatever  against  a  picli  or  imeloit  kt^  like  k.  Fig.  3,  which  would  open 

any  of  the  locks  suited  for  j,  ft,  and  i,  the  only  part  essential  to  U 
moving  of  the  bolt  heing  the  eitremity  of  the  hit,  which  is  retuned 
the  skeleton  key  with  nothing  but  a  slender  piece  to  connect  it  with 
the  pipe  or  shank.     The  security  may  ba  greatly  increased  by  the  use 
of  other  warrls,  attached  to  the  opposite  plate  of  the  lock,  and  requiring 


keys  represented  in  Figi.  i,  5,  and  6,    In  Piij.  i,  I  jepresenta  a  knj  for 


a  sotid-wnrJqd  lock,  which  might,  however,  be  easily  picked  by  a 
ekeleton  key  resembling  r.  Fig.  fl,  Tha  greater  eonipticstion  of  tha 
wards  in  m.  Fig.  t,  increases  the  difflculty  of  picking;  while  by  the 
adoption  of  the  arrangement  shown  at  n.  Fig.  i,  the  difficulty  of  intro- 
ducim^  a  false  key  ia  mode  perhaps  as  great  as  possible,  aince  no  inetru- 
ment  that  doca  not  thread  all  the  intricacies  of  the  wards  could  answer 
the  purpose.  All  the  keys  hitherto  represented,  as  well  as  those  in 
Fig.  S,  are  pipe-keys,  adapted  for  aucb  locks  as  have  a  fixed  pin  or  aiiB, 
and  can  only  be  opened  from  one  side.  It  is,  therefore,  of  no  conse- 
quence that  the  wards  attached  to  the  back  and  front  plates  of  the 
lock  should  resemble  each  other,  lu  ordinary  door-looks,  however,  in 
which  the  key  may  have  to  be  incerted  from  either  side,  it  is  cesential 
Uiat  the  wards  attached  to  the  two  platca,  if  such  be  used,  should 
either  be  precisely  similar,  or  should  bear  such  a  relaUon  to  each  other 
that  notches  may  be  cut  in  both  sides,  or  rather  edges  of  the  bit,  to 
;  it  being  a  necesaoi?  condition  that  the  two 
t,  Fig.  6,  should  be  perfectly 


side*  of  the  bit,  marked  a  and  b 


Fig.S. 
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and  q  are  ao  far  dilTerent  from  ««eh  other  that  neither  of  those  three 
keys  would  open  the  lock  designed  for  either  of  the  other  two; 
but  a  key  formed  like  r  would  readily  open  any  of  the  locks  of  the 
other  three. 

One  defect  of  warded  locks  is  that,  howovor  complicated  they  may 
be,  an  ingenious  picker  wjll  mostly  he  able  to  detect  Uieir  form  and 


LOCK.  iOO 

position,  by  ituerting  a  blank  key  with  Uie  bit  covered  with  wax  or 
tallow,  so  as  to  receive  an  impression  of  the  concealed  obatnictions  in 
the  lock.  It  ii  a  veiyoommon  practice  to  cut  more  notches  in  the  key 
than  there  are  wards  in  the  lock ;  so  that  the  complex  appeaiance  of  a 
k^  is  no  cert^n  proof  of  the  secure  construction  of  the  lock  to  which 
it  belongs.  Some  contrivance  is  necessary  to  keep  the  bolt  steadily  in 
the  position  in  which  it  is  left  by  the  key ;  and  in  locks  which  depend 
upon  wards  for  their  security,  this  is  usually  effected  bv  means  of  a 
spring,  as  illustrated  by  Fig.  7.  which  reproeeuts  the  interior  of  a  small 
cupboard  lock,  with  the  bolt  a  d  b  half  ihot,  or  in  a  podtion  inter- 
mediate between  locking  and  unlocking,  and  capable  of  being  moved 
either  backwards  or  forwards  by  the  action  of  the  bit  of  the  key  at  e 
in  a  curved  hollow  formed  in  the  lower  edge  of  the  bolt.  The  neces- 
sary raising  of  the  bolt  and  compradon  of  the  spring  are  properly 

FlB.  T.  Fif.  ». 


upon  the  end  of  the  bolt,  the  security  ol  lodis  in  whidi  si 

gement  is  adopted,  which  are  called  ladi-tpriiig  looks,  is  mucu 

Tumbler  Laett. — We  pass  to  the  explanation  of  the  second  principle 
of  security :  that  which  consists  in  the  use  of  nioveablo  impedimenta 
to  tiie  motion  of  the  bolt.  fir/.  8  rei)reeenta  a  look  provided  with  a 
common  tumbler.  In  this  figure  the  bolt  a,  b,  though  shot  bsckwarda 
and  forwards,  has  no  spring  or  notches  to  catch  on  the  back  rim  of  the 
lock,  to  hold  it  in  any  required  position ;  but  it  is  provided  with  two 
notcbee  in  its  upper  edge,  at  c  and  d.  Behind  the  bolt  ia  a  piece  of 
metal  called  the  turnbUr,  pivoted  to  the  plate  of  the  lock  at/,  and  con- 
tinually forced  downwards  by  a  spring  which  presses  upon  its  upper 
edge.  Near  the  end  e,  the  tumbler  carries  a  projecting  stud,  which, 
when  the  bolt  ia  fully  ahot,  falls  into  the  notch  d,  and  holds  it  firmly 
until,  by  the  application  of  the  key,  the  tumbler  is  lifted  up  to  the 
position  shown  in  the  cut ;  by  this  action  the  bolt  is  releaaed,  so  that 
the  further  turning  of  the  key  shoots  it  back,  when  the  atud  of  the 
tumbler  falls  into  the  notch  c,  and  again  secure*  the  bolt.  Ba  long  as 
the  tumbler  remains  in  its  proper  notch,  the  bolt  cannot  be  moved 
backwards  or  forwards  by  any  pressure  i  upon  its  ends ;  and  the  lock 
cannot  be  opened  by  any  falw  key  unless  ite  bit  be  so  formed  aa  to 
reach  the  tumbler  as  well  as  the  bolt  To  render  this  more  difficult 
the  tumbler  is  often  made  to  fall  a  little  lower  than  the  bolt,  so  as  to 
he  acted  upon  by  a  ilgi  formed  on  the  bit  of  the  key;  while  further 
security  may  bo  obtained  by  the  use  of  two  or  more  tumbles,  which 
may  be  acted  upon  by  different  steps  on  the  key.  The  great  eiaotness 
requisite  in  the  lengU:  of  Iha  bit  forms  a  strong  recommendation  of 
even  the  commonest  tumbler  locks ;  for  if  the  bit  be  ever  so  little  ton 
short  it  will  not  lift  the  tumbler  out  of  its  notch,  while  if  it  be  but  a 
very  little  too  long,  it  will  not  enter  the  curved  portion  of  the  boll 

The  principle  of  security  by  tumblers  has  been  known  to  the 
Egyptians  frmn  a  very  remote  period.  In  the  lock  now  commonly 
UKd  in  EgTpt  and  Turkey,  the  bolt  is  secured  by  a  number  of  pina, 
which  tall  into  boles  in  tlie  bolt  when  it  is  shot.  In  the  annexed 
diagram,  a  is  a  part  of  the  holt,  capable  of  sliding  through  the  soUd 


piece  b,  in  which  are  a  number  of  hollows,  e,  c,  e,  each  containing  a 
moveable  pin.  If  the  bolt  ba  slid  forward  unt^  the  holes  d,  d,  d,  como 
under  the  pins  e,  e,  e,  ths  lower  ends  of  the  pins  will  drop  into  them, 
and  the  bolt  will  consequently  be  held  fast.  It  can  only  be  released 
by  the  application  of  a  key  which  has  a  series  of  pins  exactly  coire 
spending  with  the  holes  in  the  bolt,  and  which,  being  introduced  into 
the  bolt  is  pressed  upwards  to  lift  the  pins  clear  ofiL  The  security 
arises  from  the  concealment  of  thg  obstacles,  and  from  the  circomstaqce 


II  of  ths 


the  biu  of  Uia  kej. 

Notwitlutaiidiiig  the  huh  uitiquitj  of  the  tumbler  principle,  ita 
Cnt  importaat  ajiplicdtion  u)  this  country  »ppsn  to  have  been  nude 
b  J  BaiTon,  in  1 77*.  In  the  mmpU  form  of  the  tumbler  repreaented 
in  Rjr-  8>  then  ia  the  dindTBiitige  that,  while  it  eSbctiuUf  prerenta 
tka  remoTml  of  the  bolt  iiiilwiii  the  tumbler  be  iwied  hirii  enou^  it 
pTMite  no  abatacle  to  iU  removil  when  the  tumbler  u  thrown  np 
bajond  the  proper  degree.  The  defect  ie  remedied  in  Buron'a  look, 
by  the  ow  of  aerer*!  tumblera,  each  of  which  reqnirta  to  be  raised .  to 
*  different  degree,  and  any  one  oE  which,  if  lifted  too  high,  will  form 
■■  effiiotiial  a  barrier  to  the  motion  of  the  bolt  aa  if  it  were  not  lifted 
^  all.  To  illuatnkte  thii,  let  a.  Fig.  10,  repraaant  a  tumbler  piTotod  at 
i  downwaida  by  the  action  of  ... 

'   ■"     ■'  ■    t  of  the  taji «  witii  a  ni— , 

_  Uflwhat 
n  ahape,  ia  Cut  throu^  the  tumbler,  to  allow 
which  ia  attached  1«  the  bolt,  to  paaa  throng 


it.  The  bolt  aeoored  by  inch  a  tumbler  oan  only  be  ahcA  iritm  the 
tambler  ia  niaed  preciaely  to  adch  a  di^ree  aa  to  bring  the  horiiODtal 
portion  of  the  aperture  opponte  to  the  atnd,  lo  that  the  atnd,  which 
fita  it  accurately,  may  alip  through  it.  Fig.  11  ahowa  the  tambler 
imiaed  to  ihia  poaitioi).  and  the  bolt  half  ahot.  When  fully  ahot  the 
tmnblor  again  falla ;  the  atnd  b  aecured  in  that  notdi  of  the  aperture 
wfaii^  liea>ntenat  ths  end  of  the  tumbler  ;  and  an  equal  aeourity  ia 
aSbided  againat  aiir  attompt  to  retom  it  to  ita  firat  poaitioD  by  any 
key  which  doea  not  lift  it  predaely  to  the  proper  baigfat.  Seroal  luA 
tomUoa  mar  be  placed  in  one  lock,  the  whole  being  monntal  upm 
one  pivot.  Pig.  12  reprtaenta  the  bit  of  a  key  ad^tad  for  a  lock  with 
Flc.lt. 


^ 


diown  In  the  front  end  of  the  faairel ;  but  the  barrel  ia  ftwmted  from 
rerolnnfr  eioeptiDg  when  the  pmpar  key  ia  Killed,  hj  a  peculiar  con- 
triranoe.  ^m  bairal,  which  ooataioa  four  alidan  radiauu  from  iU 
OKObn  or  ana,  baa  a  motion  in  the  directioii  of  ita  length  ;  ue  alidera 
are  continoally  praaaed  forward  to  the  front  or  key-hole  end  of  the 
barrel  by  a  haUoal  aning ;  and  there  ia  a  ciicolar  plate  of  ateal,  repre- 
aented in  Fig.  U,  which  ia  cut  into  two  halres  by  a  diriinoD  ahown  in 


the  cut  at  top  and  bottom,  and  ia  inaertad,  tn  ita  inner  edge,  in  the  aht 
or  opening  i  I>  in  the  barreL  The  four  notchea  in  the  iaour  edge  of  the 
plate  ore  thua  placed  apon  the  edgee  of  the  four  aliden  in  the  bairel ; 


and  the  barrel  o 


t  be  turned  round  unleaa  the  four  aliden  ai 


br  puahed  ia  by  the  key  that  their  notohra  may  all  tal^  with  the  edge 
of  ths  iJat&    Fig.  16  ia  a  Imgitudinal  aection  of  the  band  with  the 


thrae  tomblen.  The  lock  to  which  thia  key  ia  adapted  ia  guarded  by 
two  waids ;  and  the  and  of  the  bit  ia  dinded  into  four  portiana,  of 
Toiouj  degrees  of  pmjection.     In  the  event  of  luch  a  k^  being 

taken  out  and  retomed  on  to  thcdr  coauncA  ana  in  a  new  order,  ao  aa 
to  raquire  a  key  in  irtiich  the  carta  a,  b,  c,  and  d,  will  ataod  in  a 
diSinat  relation  to  each  other,  by  which  meanB  the  old  key  will  be 

In  DMcy  inganiooalocka  of  thia  <haiaet<r  the  aaina  object  ia  attained 

hj  the  nae  of  aolid  tomblen,  sirying  atuda  which  paaa  throng  open-  

iog^  in  the  bolt.     In  a  lock  of  thia  deacr^*h>a  invented  by  Hr.  3omer-  I  only  viiible  Jequently  *^ 

ford,  oaM  of  the  tumblera  ii  drawn  downwaida  by  the  hey  while  the  '  *■"'-      "^ ^ 

otbflia  are  laiaed,  thoa  introdnong  a  new  eomplication  which  greatly 
iiii  laaaia  the  diffieuhf  of  picking,  without  adding  matwially  to  t^^ 
coat  of  the  h>ck.  .^ciontly 

Clnibb'a  dateotor  lock,  the  ori^nal  psto^  '~  — kml,  wu  nW  . 
1818,  y  one  of  the  moat  oeMsated  locfca 
deaciibed.     Ita  peculiar  loerit  conuala  in  the  addition 


fignrea,aided  by  t^  ,ri)l  be  «.•»■, 


A  for  which  waa  o^^  ^  ^^^ 


o  fixed  that,  irtkile  it  doea 


"'draw  tbepanllal 
«  of  all  the  trianglea 


thoa  fixing  the  bolt  immovaafaly,  it  not  on^  r 


nre  oeacriDtn,  auu  ub  i^  ui  r 
inaiy  mode  of  ahooting  the  Ix 
',  ia  abandonad ;  the  cOee  of  t""' 


Id  Bnawh'a  lock,  which  waa  invniter 

crii^iole  of  tomhlon  la  an£ed  in  '   ' ,  .       ,     •  .    . 

^u_2i»  "\^   ^    _^  nj.i^TTi  _..are  taken  for  granted, 
me  nae  ot  5  _.„;4a„i^     An  it, 
r  TBI  Ajroue. 
yuD  Duu  iM  ■  -^  curve  whatever  ia  call' 
la  an  ite  ■r"'"  "*  **'•'  ourvemn"  . 

.  the  bolt '  oonditiona,  that  orde 
TUa  Tvroiriiig  n 

ABTB  AMB  •«.  BrV.  TW" 


wotlaDdladaDdta 


■IB  LOCK. 

The  ien  must,  af  course,  be  cut  of  i,  oormspoiidiDg  form,  bj  wMoh 
the  <Ufficukj  of  iiniuUon  ia  greatly  increued. 

By  refeniiiR  to  the  variouR  forms  of  key  repmented  in  Fig*.  3,  i,  S, 
sod  6.  the  peculiar  adruitagea  and  defect*  of  tb»t  principle  of  uciirity 
which  depends  on  the  uu  of  wards,  may  be  reidily  comprehended. 
Tha  greatest  defect  of  the  ayBtem  ariaes  from  the  circuniBtance  that, 
ta  ordinary  cuaea,  it  ia  not  absolutely  necessary  that  a  aurreptitioua 
inatrument  ahuuld  perfectly  thread  the  mazes  of  the  warda.  But 
while  the  wards  afford  aecurity  against  ordioarr  keys,  they  aS'ord  none 
whatever  agaioat  a  pick  or  ikdtton  kty  like  Jfc,  Fig-  i,  wbiob  would  open 

FiB.  i. 

any  of  the  locks  suited  for  g,  h,  and  i,  the  only  part  eeaential  to  thi 
muving  of  the  bolt  being  the  extremity  of  the  bit,  which  is  retained  ii 
the  skeleton  tey  with  nothing  but  a  slender  piece  to  connect  it  with 
llie  pipe  or  shank.    The  security  may  be  greatly  increased  by  Uie  use 
of  other  wards,  attached  to  the  opposite  plate  of  the  lock,  and  requii' 
Dotchee  in  that  part  of  the  bit  of  the  key  which  is  represeDted  by 
slender  connectiug  piece  in  the  ekeleton  jt.     Such  is  the  case  in  all 
keys  ropresantfld  in  Figt,  i,  6,  and  8.    In  Pig.  i,  I  represents  a  key  for 


LOCK. 


a  sotid-wnrJed  lock,  which  might,  however,  be  easily  picked  by 
skeleton  key  rosembUng  r,  Flij.  6.  The  greater  comptication  of  the 
n.-u-di  in  m.  Fig.  i,  increases  the  difficulty  oE  picking;  vLile  by  the 
adoption  of  the  arrangement  shown  at  n,  Fij.  i,  the  difficulty  of  intra- 
ducmi(  a  false  key  is  made  perhaps  as  great  as  possible,  since  no  inatni- 
ment  that  does  not  thread  all  the  intricacies  of  the  wards  could  answer 
the  purpose.  All  the  keys  hicbertu  represented,  aa  well  as  those  in 
Fig.  6,  are  pipe-keys,  adapted  for  such  lucks  as  have  a  fixed  pin  or  axis, 
and  csn  only  be  opened  from  one  side.  It  is,  therefore,  of  no  conse- 
qaence  that  the  wards  attached  to  the  back  and  front  plates  of  the 
lock  should  resemble  each  otber.  Jn  ordinary  door-locks,  however,  in 
which  the  key  may  have  to  be  inserted  from  either  side,  it  is  essential 
that  the  wards  attached  to  the  two  plates,  if  such  be  used,  should 
either  be  precisely  similar,  or  should  bear  such  a  relation  to  each  other 
Uiat  notches  may  be  cut  in  both  sides,  or  rather  ed|^  of  the  bit,  to 
suit  both  sets  of  watda;  it  bdng  a  necessary  condition  that  the  two 
sides  of  the  bit,  marked  a  and  b  in  the  cut.  Fig.  5,  should  be  perfectly 


and  J  are  so  far  dilTerent  from  each  other  that  neither  of  tliose  three 
keys  would  open  the  lock  designed  lor  either  of  the  other  two; 
but  a  key  formed  like  r  would  readily  open  any  of  the  locks  of  the 
otber  three. 

One  defect  of  warded  locks  is  that,  however  complicated  they  may 
be,  an  ingenious  picker  will  mostly  be  able  to  delect  tbeir  toim  and 


position,  by  inaertjng  a  blank  key  with  the  bit  covered  with  wax  or 
tallow,  so  as  to  receive  an  impression  of  the  concealed  obatnictinna  in 
the  lock.  It  ia  a  veij  common  practice  to  out  more  notches  in  the  key 
than  there  are  warda  ia  the  lock ;  so  that  the  complex  appearance  of  a 
k^  is  no  certain  proof  of  the  secure  construction  of  the  lock  to  whicli 
it  belongs.  Some  contrivance  ia  necessary  to  keep  the  bolt  steadily  ia 
the  position  in  which  it  is  left  by  the  key ;  and  in  locks  which  depend 
upon  warda  for  their  aecurity,  tiis  is  usuidly  effected  b^  means  of  n 
spring,  as  illustrated  by  Fig.  7,  which  represents  the  interior  of  a  sm&ll 
cupboud  lock,  with  the  bolt  a  d  b  half  Aot,  or  in  a  position  inter- 
mediate between  locking  and  unlocking,  and  capable  of  being  moved 
either  backwards  or  forwarda  by  the  action  of  the  bit  of  the  key  at  c 
in  a  curved  hollow  formed  in  the  lower  edge  of  the  bolt  The  ncces- 
Eai7  laiaing  of  the  bolt  and  compresaion  <^  Uie  spring  are  properly 


ne.i. 


Pie.*. 


effected  by  the  action  of  the  key ;  but  ta  tbey  may  also  be  effected  by 
presiuie  upon  the  end  of  tbe  bolt,  the  security  of  locka  in  which  such 
an  arrangement  is  adopted,  which  are  called  badi-tpring  looks,  is  mucli 

TamliUr  LotJa. — We  pass  to  the  explanation  of  the  aeeond  principle 
of  aecurity :  Uiat  which  consists  In  the  use  of  moveable  impediments 
to  the  motion  of  the  bolt.  Fi-i.  6  represents  a  lock  provided  with  a 
common  tumbler.  In  this  figure  tha  bolt  a,  b,  though  ahot  backwards 
and  forwards,  has  no  spring  or  notobee  to  catch  on  the  bock  rim  of  tbe 
lock,  to  bold  it  in  any  required  position  ;  but  it  is  provided  with  two 
notcbea  in  its  upper  edge,  at  c  and  d.  Behind  the  Ixilt  is  a  piece  of 
metal  called  the  lunifa-,  pivoted  to  the  piste  of  the  lock  at/,  and  con- 
tinually forced  downwards  by  a  spring  which  presses  upon  its  upper 
edge.  Near  the  end  t,  tbe  tumbler  carries  a  projecting  stud,  which, 
when  the  bolt  is  fully  shot,  falls  into  the  notch  d,  and  holds  it  firmly 
until,  by  the  application  ol  the  key,  the  tumbler  is  lifted  up  to  tbe 
position  shown  in  the  cut ;  by  this  action  the  bolt  is  released,  ao  that 
the  further  turning  of  the  key  ahoota  it  back,  when  the  stud  of  tbe 
tumbler  falls  into  the  notch  e,  and  again  secures  the  bolt.  Go  long  as 
tha  tumbler  remains  in  its  proper  notch,  tbe  boll  cannot  bs  moved 
backwards  or  forwards  by  any  pressure . upon  its  ends;  and  the  lock 
cannot  be  opened  by  any  ialae  key  unless  ita  bit  be  so  formed  aa  to 
reach  the  tumbler  aa  well  aa  the  bolt.  To  render  this  more  difficult 
the  tumbler  ia  often  made  to  bll  a  little  lower  than  the  bolt,  so  an  to 
be  acted  upon  by  a  Utp  formed  on  the  bit  of  the  key;  while  further 
security  may  be  obtained  by  the  use  of  two  or  more  tumblers,  which 
may  be  acted  upon  by  different  steps  on  (he  key.  The  great  eiactnen 
requisite  in  the  length  of  the  bit  forma  a  strong  reoommendation  of 
even  tbe  commonest  tumbler  locks ;  for  if  the  bit  be  ever  so  Httie  too 
^ort  it  will  not  lift  the  tumbler  out  of  ita  notch,  while  if  it  be  but  a 
very  little  too  long,  it  will  not  enter  the  curved  portion  of  the  bolt. 

The  principle  of  security  by  tumblers  has  been  known  to  the 
from  a  very  remote  period.    In  tbe  lock  now  oommonly 


Egjytia 


in  Egypt  and  TuAey,  the  bolt  is  aecured  by  a  number  of  pins, 
which  fall  into  holes  in  the  bolt  when  it  ii  shot  In  the  annexed 
diagram,  o  is  a  part  of  the  bolt,  capable  of  sliding  through  the  solid 


|Hece  h,  in  which  are  a  numtwr  of  hollows,  c,  e,  c,  each  containing  a 
moveable  pn.  If  the  bolt  be  slid  forward  until  the  holes  d,  d,  d,  ooma 
under  tbe  pins  e.  c,  c,  the  lower  ends  of  the  pins  will  drop  into  them, 
and  tbe  bolt  will  conseouently  be  held  fast.  It  con  only  be  released 
by  the  application  of  a  key  which  has  a  series  of  pins  exactly  corre 
sponding  with  the  holes  in  tbe  bolt,  and  which,  being  introduced  into 
the  bolt  is  pressed  upwards  to  lift  tha  pina  clear  of  it.  The  lecuritj 
arises  from  ue  ooncealment  of  the  obetoclee,  and  fram  tbe  circumstaoce 


m  LOCK. 

tlut,  eran  auppomtig  »  pcnon  to  abtun  a  oorrect  Impn 
Itokr  J  it  woiild  ba  diffictilt  to  laaertam  the  exact  langUi 
the  bina  of  the  key. 

NotwitiistBZMiiag  the  hieh  vitiqui^  of  the  tumbler  prituuplA,  lb 
£nt  unpoitAiifc  »pplu»tioD  in  tlug  country  appears  to  hmva  been  nude 
bjBwTOD,  in  1774.  In  the  mmple  form  of  tbe  tumbler  repreaaoted 
ia  Fig.  8p  thttm  la  tiie  diiwdfiuitige  tlutj  wbile  it  uffeotuallj  prevents 
tki  removal  of  the  bolt  unleei  the  tumbler  be  lueed  bi^h  enoogh,  it 
jHiMjite  no  obstacle  to  ita  mmoval  when  tJie  tumbler  le  Uirown  up 
b^ond  the  proper  dagree.  The  defect  ia  remedied  in  Batron'a  lock, 
bj*  the  lua  of  several  tuiablera,  each  of  which  required  to  be  miied ,  to 
a  diSerent  degree,  and  an;  one  of  which,  if  lifted  too  hifjh,  will  form 
u  eSeotunl  a  b&irier  to  the  motion  of  Hie  bolt  u  if  it  ware  not  lifted 
St  ill.  To  iUuiBtiate  thu.  let  a.  Pig.  10,  repreeent  ■  tumbler  pivated  at 
'',  t«-wed  domiwardi  by  tba  action  of  a  apring  nt  c,  but  having  ita 
downward  mo^on  limited  by  Uie  contact  of  the  (ail  d  with  a  fixed  wn, 
bduod  the  tumbler  liea  the  bolt;  and  ikt  c  ou  opening,  aomaiAiait 
naembliiig  the  letter  H  in  ohapa,  is  cut  through  the  tumbler,  to  allow 
t  prominent  square  stud,  «Iiicli  is  attached  to  the  bolt,  to  pooa  through 


it  The  holt  lecurad  by  nicb  a  tumbler  can  only  be  ahot  when  the 
tumbler  ia  ralaed  preciiely  to  pich  a  dsgiee  aa  to  bring  the  horizontal 
portion  of  the  aperture  opposite  to  the  stud,  so  tbat  the  atnd,  which 
6ta  it  fuxnrately,  may  dip  through  it.  Pig.  11  ahowi  the  tuinbln' 
iwaed  to  this  ponlion,  and  tbe  bolt  half  shot.  When  fully  ihot  the 
tumbler  again  &lla ;  Uie  stud  i«  aeoured  in  that  notch  of  the  apeTtnre 
wbidi  luB  intereM  the  end  of  the  tumbler ;  and  an  equal  aecurity  ia 
■fibrded  against  ady  attonpt  to  return  it  to  iti  first  pomtion  b;  anv 
key  which  doea  not  lift  it  preajaely  to  the  proper  height.  Several  ouch 
tnmblere  maybe  placed  '"  """  i~vt  •(«*  »i.r.ia  ka{nfp  mmmtwi  nn^n 
one  piTOt,    Fig.  12 


a  the  aquara  notch  at  the  bottom  of  the  kay- 
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■hown  in  the  bant  end  of  the  barrel ;  but  the  baml  i«  prevented  from 
revolvina  exeepting  when  the  proper  key  ia  awlied,  bj  a,  peculiar  con- 
trivance. The  baiM,  which  cnntaina  four  didm  radiaUiig  frtnn  fta 
centre  or  axii,  ha*  a  motion  in  the  direction  of  its  length ;  Uie  Btidera 
are  oontinuolly  preaaed  forward  to  tbe  front  or  key-hole  end  of  the 
a  helical  epring ;  and  there  ia  B  circular  plate  of  iteel,  reprc 
division  ^own  ii 


the  cut  at  top  and  bottom,  and  ia  inoerted,  by  ita  inner  edge,  in  the  slit 
or  opening  &  0  in  the  borreL  The  four  notches  in  the  loner  edge  of  the 
plate  ore  thua  placed  upon  the  edges  of  the  four  atidert  in  the  banel ; 
and  the  bairel  cannot  be  turned  round  unlesa  the  four  olideis  are  so 
iti  pushed  in  by  the  key  that  their  notchei  may  all  tally  wilA  the  edge 
ot  the  plate.     Fig.  IS  ia  a  longitudinal  aection  of  the  barrel  with  the 


...^      B  o£  projection.     In  the  event  of  auch  a  key  being 

auipected  to  have  fallen  into  wrong  hands,  the  tumblera  might  be 
taken  out  uid  returned  on  to  th^  conmion  aiia  iu  a  new  order,  to  as 
to  require  a  key  in  which  the  parte  a,  b,  c,  and  d,  will  stand  in  a 
different  lelatjon  to  each  other.hy  which  meus  the  old  k^  will  be 
rendered  Dseleae. 

In  many  ingenious~locks  of  this  character  the  same  object  is  attained 
by  the  use  of  >olid  tumblers,  carrying  studs  which  pan  through  open- 
ings in  the  bolt  In  a  loc^  of  this  deecription  invented  by  Mr.  Somsr- 
ford,  one  of  the  tumblers  is  drawn  downworda  by  the  key  while  the 
others  are  raised,  thus  introdudng  a  new  complication  which  greatly 
increaaea  the  difficulty  of  picking,  without  adding  materially  to  t''* 
ooet  of  the  lock. 

Chubb'*  detector  lock,  the  ori^nal  patent  for  which  was  ob^'ll'*^  in 
1S13.  is  one  of  the  moat  celebrated  lock*  mode  on  the  pri.^ple  above 
described.  Ito  peculiar  merit  consists  in  the  addition  */t  a  lover,  called 
the  dtltctor,  which  is  ao  fixed  that,  while  it  doea  r^t  tSeiA  the  bolt 
under  Ordinary  ciraumstaDces,  it  cannot  fail  to  pove  so  oi  to  drop  a 
catch  into  the  bolt  if  any  one  of  the  tumblers  be  lifted  a  little  too  hi^, 
aa  some  of  them  must  inevitably  be  by  any  attempt  at  picking.  By 
thus  fixing  the  bolt  immoveably,  it  not  only  rander*  uaelesa  any  further 
attempt  at  pioking  the  look,  but  also  |^ves  totice  of  the  attempt  which 
boa  ^been  made,  when  the  proper  key  is  nut  applied. 

In  Bramah'i  lock,  which  was  invented  and  patented  about  17S1,  the 
principle  of  tumblers  is  ^iplied  in  i  very  difierent  mano  "   ' 

above  dsnribad,  and  the  oae  of  vards  i*  entirely  abandi 
ordiiuty  mode  ot  shooting  the  b(it,  by  the  action  of  the 
key,  is  abandoned ;  the  office  ot  *ae  end  of  the  bit  being  performed  by 
a  stud  attached  to  the  end  ot  a  cylindrical  barrel  mountnd  in  the  lock, 
and  which  contains  all  its  e^^enlial  part*.  Fig.  IS  repreaente  thi> 
barrel,  ot  the  aolual  size,  dnurn  from  a  street-door  lateh-lock.  In  this 
cut  a  lepresenta  the  stud  hy  which,  when  the  barrel  is  caused  to  re- 
volve on  its  axis,  the  bolt  i  moved  aa  ^  the  bit  of  an  ordinary  key. 
Thia  revolving  motion  is  impaTtad  to  the  barrel  bj  the  insertion  of  the 


end  ot  the  key  as  applied  to  bilng  the  Bliders  into  the  required  pooition 
for  allowing  the  barrel  to  turn ;  and  Fig.  IB  represents,  ft  a  in  pro 
file,  and  at  6  in  an  end  view,  the  key  itaolf  sepuately.    '"'■  •««•. 


Egurffl,  aided  by  tho  loregoingdeeoription,  will  show  the  mode  in  which 
this  ingenioufl  }«k  act*.  The  whole  of  the  a^p — '■-  ■-  ~~~>" 
enclosed  in  a  lamed  braaa  box,so  that  e\ 


if  tbe  apparatus  is  securely 
n  the  enda  of  the  sliders  are 


only  viMble  «t  the  farther  extremity  of  the  deep  and  very  small  key- 
hole Tj  prevent  the  sUders  from  working  too  hwee,  or  from  dropfolig 
^  lar  into  the  barrel,  they  are  made  of  a  thin  piece  of  metal  doubled, 
_  shown  at  e.  Fig.  Ifl  ;  so  that  their  inner  ends,  having  an  inclination  to 
apring  open,  pr<«  witi  gufflcient  force  against  the  lidea  of  the  groovee 
in  which  they  glide  to  keep  them  in  position  untU  the  presaure  ot  the 
key  U  withdrawn,  and  they  are  exposed  to  the  counter  pnwure  of  the 
helical  spring.  The  two  additional  email  notches  rejnwantedm  tbe 
tumblersotJij.  16  and  IB,  add  greaUy  to  the  security  of  this  kind  ot 

The  variety  attainable  in  the  arrai^ement  of  looks  on  this  {xinoijde 
forms  one  of  ita  great  rocommendatioo*.  OuriHostratiomrBfor  to  one 
of  ita  umplwt  forms;  but  erm  in  thia  form  the  variety  attainable, 
without  any  diflerenoe  in  the  rise  of  the  key,  is  veiy  mat  Bythense, 
however,  of  more  sliden,  tbe  number  ot  difbrent  locks,  each  ot  whidi 
may  have  the  same  extomkl  appeatanoe,  but  tan  be  opened  only  by  it« 
own  proper  key,  ialncreaaoddmost  to  infinHy.  Bramah  showed  that 
it  twelve  sliden  were  employed,  the  number  ot  ehsngta  whidi  might  he 
produced  by  aimply  varying  their  relaUve  posilioaB  would  amount  to 
*79  001,600 ;  while  by  adding  one  more  slidor  tlie  number  would  be 
increased  to  8,227,019,600.  In  the  event  of  a  bey  bdng  lost,  or  the 
owner  during  to  have  a  look  sltered,  it  is  poamble  to  change  the 
relative  position*  o£  tho  slider*,  so  as  to  render  the  old  key  uaelSM. 
ifatts^^l  may  also  bo  mode  by  constnioting  a  luit  of  looks  alike  m 
everything  but  the  powtion  ot  Uieir  notchei,  and  then  ^i[4fing  to  ea^ 


It  have  notdie*  diilir- 


The  keys  mult,  of  courae,  be  cut  of  x  oomqwndiDg  form,  b;  whicb 
the  difficult;  of  imitation  is  greatly  increased. 

By  Tefarrinff  to  the  vuioua  fonni  of  key  represented  in  Figi.  3,  i,  5, 


The  gTBBteat  defect  of  the  system  arises  from  the  dicumstance  that, 
in  ordiDBi;  coses,  it  is  Dot  absolutely  nBceBSary  that  a  Burreptttious 
instrumetit  should  perfectly  thread  the  mazes  of  the  vapli.  But 
while  the  wards  afford  security  against  ordinary  keys,  they  afTord  none 
whatever  sgainst  npiclc  or  akdeton  key  like  k.  Fig.  3,  which  would  open 

any  cE  tba  locks  suited  for  g,  h,  and  i,  the  only  port  essential  to  the 
moving  of  the  bolt  being  the  extremity  of  the  bit,  which  is  retwned  in 
the  skeleton  key  with  nuthing  but  a  slender  piece  to  connect  it  with 
the  pipe  or  shank.  The  security  nuy  be  greatly  increased  by  the  use 
of  other  wards,  attached  to  the  opposite  plate  of  the  lock,  and  requiring 
notches  in  that  part  of  the  bit  of  the  key  which  is  represented  by  the 
slender  connecting  piece  in  the  skeleton  Jt.  Such  is  the  case  in  all  the 
keys  represented  in  Figi.  4,  5,  and  S.     In  Fig.  i,  I  represents  a  key  for 


Fig.  4. 


w.irds  in  m,  Fig.  4,  increases  the  difficulty  of  picking;  wUle  by  the 
adoptioQ  of  the  arrangement  shown  at  n,  Fi^.  i,  the  ditficult;  of  intro- 
ducuuc  a  false  key  is  made  perhaps  as  great  as  possible,  since  no  initni- 
ment  that  does  not  thread  all  the  intricacies  of  the  wards  could  answer 
the  purpose.  All  the  keys  btthertu  represented,  as  wall  as  thoee 
Fig.  0,  are  pipekeys,  adapted  for  such  locks  as  have  a  fixed  pin  or  ai 
and  can  only  be  opened  from  one  side.  It  is,  therefore,  of  no  con., 
queoce  that  the  wards  attached  to  the  back  and  front  plates  of  the 
lock  should  resemble  each  other.  In  ordinary  door-locks,  howevi 
which  the  key  may  have  to  be  inserted  from  either  side,  it  is  esst 
that  the  wards  attaobed  to  the  two  plates,  if  such  be  used,  should 
either  be  precisely  similar,  or  should  bear  such  a  relation  to  each  other 
that  notches  may  be  cut  in  both  sides,  or  rather  edges  of  the  bit 

suit  both  sets  of  wards;  it  being  a  necessary  condition  that  the 

sides  of  the  bit,  marked  a  and  b  in  the  cut,  Fig.  5,  should  be  perfectly 


1^ 


and  ;  are  so  ^  diOerent  from  each  other  that  neither  of  thoM  three 
keys  would  open  the  lock  designed  for  either  of  the  other  two; 
but  a  key  formed  like  T  would  readily  open  any  of  the  locks  of  the 
other  three. 

One  defect  of  warded  locks  is  that,  however  complicated  Oiey  may 
he,  on  ingenious  picker  will  mostly  be  able  to  delect  their  form  and 


positum,  by  inaertitig  *  blank  key  with  the  bit  covered  with  wax  or 
tallow,  BO  as  to  receive  an  impreesion  of  the  concealed  obstnictjnna  in 
the  look.  It  is  a  very  common  practice  to  cut  more  notches  in  the  key 
than  there  are  wards  in  tho  lock ;  so  that  the  complex  appearance  of  a 
koy  is  no  certain  proof  of  the  secure  construction  of  the  lock  to  wbich. 
it  belongs.  Some  contrivance  is  necessary  to  keep  ths  bolt  steadily  in 
the  position  in  which  it  is  left  by  the  key ;  and  in  locks  which  depend 
upon  wards  for  their  security,  this  is  usually  effected  b^  means  of  n 
spring,  as  illustrated  fay  Fig,  7,  which  represents  the  interior  of  a  small 


cupboard  lock,  with  the  bolt  a  d  b  half  ihat,  or  in  a  position  iotei 
mediate  between  locking  and  unlocking,  and  capable  of^being  move< 
either  backwards  or  forwards  by  the  action  of  the  bit  of  the  key  at 


eCTeeted  by  the  action  of  the  key ;  hut  m  'W  nw?  "^  ^*  effected  by 
pressure  upon  the  end  of  the  bolt,  the  security  of  locks  in  which  such 
an  arrangement  is  wlopted,  which  are  called  (oot-iprtii?  looks,  is  miicli 
impaired. 

TambUr  Loela. — We  pass  to  the  explanation  of  the  second  principle 
of  security :  that  which  consists  in  the  use  of  moveable  impedimeuts 
to  the  motion  of  the  bolt.  Fi'i.  8  re|)reseiita  a  lock  provided  with  a, 
common  tumbler.  In  this  figure  the  bolt  a,  b.  though  shot  backwards 
and  forwards,  has  no  spring  or  notches  tji  catch  on  the  back  rim  of  the 
lock,  to  hold  it  in  any  required  position ;  but  it  ia  provided  with  two 
notches  in  its  upper  edge,  at  e  and  d.  Behind  the  bolt  is  a  piece  of 
metal  called  the  twnifer,  pivoted  to  the  plate  of  the  lock  at  /,  and  con- 
tinually forced  downwards  by  a  spring  which  preeaes  upon  its  upper 
edge.  Near  the  end  t,  the  tumbler  carries  a  projecting  stud,  which, 
when  the  bolt  is  fully  shot,  falls  into  the  notch  d,  and  holds  it  Snnly 
nntil,  by  the  application  of  the  key,  the  tumbler  ia  lifted  up  to  the 
position  shown  in  the  cut ;  fay  this  action  the  bolt  is  released,  so  that 
the  further  turning  of  the  key  shoots  it  back,  when  the  stud  of  tho 
tumbler  falls  into  the  notch  e,  sad  again  secures  the  bolt.  &o  long  as 
the  tumbler  remains  in  its  proper  notch,  the  bolt  cannot  be  moved 
backwards  or  forwards  by  any  pressure .  upon  its  ends;  and  Uie  lock 
esnnot  be  opened  by  any  false  key  unless  its  bit  be  so  formed  aa  tu 
reach  the  tumbler  aa  well  as  the  bolt.  To  render  this  more  difficult 
the  tumblcT  is  often  made  to  tiill  a  little  lower  than  the  bolt,  so  an  to 
be  acted  upon  by  a  itrp  formed  on  the  bit  of  the  key ;  while  further 
security  may  be  obtained  by  the  use  of  two  or  more  tumblerK,  which 
may  be  acted  upon  by  different  steps  on  the  key.  The  great  exactness 
requisite  in  the  lengUi  of  the  bit  forms  a  strong  recommendation  of 
even  the  commonest  tumbler  locks;  for  if  the  bit  be  ever  so  little  too 
short  it  will  not  lift  the  tumbler  out  of  its  notch,  while  if  it  be  but  a 
very  little  too  long,  it  will  not  enter  the  curved  portion  of  the  bolt. 

The  principle  of  security  by  tumblers  has  been  known  to  the 
Egyptians  fnnn  a  very  remot«  period.  In  the  lock  now  oommonly 
used  in  Egypt  and  Tmley,  the  bolt  is  secured  by  a  number  of  pins. 
which  foU  into  holes  in  the  holt  when  it  is  shot  In  the  annexed 
diagram,  a  is  a  part  of  the  bolt,  capable  of  sliding  through  the  solid 


piece  b,  in  which  are  a  number  of  hollows,  e,  c,  <^,  each  containing  a 
moveable  pin.  If  the  bolt  be  slid  forward  until  the  holes  d,  d,  d,  come 
under  the  pins  e,  «,  e,  the  lower  ends  of  the  pins  will  drop  mto  them, 
and  the  bolt  will  conseauentlv  be  held  fsat.  It  can  only  be  released 
by  the  application  of  a  key  which  has  a  aeries  of  pins  exactly  corre 
sponding  with  tho  holes  in  the  bolt,  and  which,  being  introduced  into 
the  bolt  ia  pressed  upwards  to  lift  the  pins  clear  of  it.  Ths  security 
from  the  concealment  of  the  obstacles,  and  from  the  circumstaqce 


bcj«,  it  would  ba  dMoult  to  aso 


rectimpr 

..   a  the  exact  lengUi  iiihiimiij  (or 

dw  bios  of  Uie  key. 

Notwithatanding  the  hixh  antiquitj  of  the  tumbler  prinei[de.  its 
itM  impoitaufc  »pplioatioD  in  this  country  appean  to  have  been  nude 
bf  BwTon,  in  1774.  In  tbs  mmpls  form  of  the  tumbler  represented 
iD  Kg.  8,  thttre  is  the  diaadTUitage  that,  while  it  effectually  prevent! 
ik:  rcmoTBl  of  the  bolt  unlen  the  tumbler  be  luaed  high  enough,  it 
jrmaita  no  obstacle  to  ita  removal  when  the  tumbler  u  Uirown  up 
beyond  the  proper  degree.  The  defect  is  remedied  in  Barron'a  look, 
bj  the  nse  of  sevenJ  tumblers,  each  of  which  reqiiirea  to  be  nused .  to 
a  difierent  dwree,  and  any  one  of  which,  if  lifted  too  high,  will  form 
It  eSectnol  a  banier  to  the  motion  of  the  bott  as  if  it  were  not  lifted 
It  kU.  To  illuBtRbte  this,  let  a.  Fig,  10,  repreaent  a  tumbler  pivoted  a.t 
i.  rrwnd  domiwards  by  the  action  of  a  spring  at  c,  but  having  ita 
downward  motion  limited  by  the  contact  of  the  tail  d  with  a  fixed  pin. 
Behind  the  tumbler  U«  the  bolt;  and  at  e  an  opening,  Bomevi)iat 
sembling  the  letter  B  in  shape,  is  cut  through  the  tumbler,  to  allow 
' 1  Bquare  stud,  «hidi  is  attached  to  the  bolt,  to  paaa  thraugb 


rif.  ID. 


Kg.  11. 


proper  key,  which  if  repreeented  in  fig.  IS,  and  which  haa  a  very 
ana31  bit  adapted  to  the  iqiun  notch  at  the  bottom  of  the  key-hoto 


shown  in  the  front  end  of  the  hatrel ;  but  the  banal  la  javrented  from 
revtdvin^  exoeptjng  when  the  proper  key  is  ^>lied,  tiy  k  nciJiM  oon- 
triTance.  The  bairal,  which  oontaina  four  slularB  radiaUng  from  ita 
centre  or  axis,  haa  a  motion  in  the  direction  of  ita  length ;  the  alidera 
are  continually  preased  fonrard  to  the  front  or  key-hole  end  of  the 
barrel  by  a  hdiod  spring ;  and  there  is  a  cinmUr  plate  of  steel,  repre- 
sented in  i'if/,  14,  which  is  cut  into  two  halves  by  a  division  abown  in 

Fi«.  1*. 


it.  The  holt  secured  by  inch  a  tumbler  can  only  be  shot  when  the 
tumbler  ia  raised  precisely  to  nich  a  dtfree  as  to  bring  the  boriiontBl 
portion  of  the  aperture  opposite  to  the  stnd,  so  that  tba  stud,  which 
fita  it  Accurately,  may  slip  through  it.  Fig,  11  shows  the  tumbler 
raised  to  ifais  pontion,  and  the  bolt  half  shot  When  fuUy  shot  the 
tumbler  again  falls ;  the  stud  b  scoured  in  that  notch  of  the  apertirn 
whidi  liesinA>r«at  the  end  of  the  tumbler ;  and  an  eqnal  sBOurity  is 
afforded  against  a^y  attempt  to  return  it  to  ita  first  poaition  by  rut 
key  which  doea  not  lift  it  precise^  to  the  proper  bei^t.  SevBra]  nudi 
tmnblers  may  be  placed  in  one  loak,  tiie  irtiole  bemg  mounted  upon 
one  pavot.    Pig.  12  repraaenb  the  bit  of  a  key  adapted  for  a  lock  with 


three  tnmbtera.  ^le  lock  to  whieh  tUa  key  ia  adapted  b  guarded  by 
two  warda ;  and  the  end  of  the  bit  is  divided  into  four  portions,  of 
nrious  degrees  of  projection.  In  the  event  of  such  a  kc^  being 
Bu^Nctad  to  have  fallen  into  wrong  hands,  the  tumblen  mi^t  he 
taken  out  and  returned  on  to  thedr  common  axis  in  a  new  order,  so  as 
to  require  a  key  in  which  the  part*  a,  b,  t,  and  d,  will  stand  m  a 
diflereot  relation  to  each  other,  by  which  means  the  old  key  will  be 
rendered  uselees. 

In  many  ingeniousloeka  of  this  cluuBcter  the  same  object  is  attained 
by  the  use  of  solid  tumblera,  carrying  atuda  which  pue  throu^  open- 
ing* in  the  bolt.  In  a  lock  of  this  description  invented  by  Hr.  Somer- 
boA,  one  of  the  tomblers  is  drawn  downwards  by  the  key  while  the 
othen  ore  raised,  thus  introducing  a  new  complication  which  greatly 
iDCTMsea  the  difficulty  of  [Hcklng,  without  adding  materially  to  t'-.' 
coat  of  the  lock. 

Chubb'*  detector  lod,  the  original  patent  for  which  WM  obi*llX)d  in 
1818,  ia  one  of  tiie  moat  celebr^ed  locks  made  on  the  pri.^ple  above 
described.  Its  peculiar  merit  oonsista  in  the  additioa  (A  a  lever,  called 
tbe  dtttetor,  which  is  so  fixed  that,  while  it  doee  r-A  affect  the  bolt 
under  Ordinary  circumstsDoee,  it  cannot  fail  to  nova  so  as  to  drop  a 
catch  into  the  bolt  if  any  one  of  the  tumblera  be  lifted  a  little  too  high, 
SB  some  of  tbem  moat  inevitably  be  by  any  attempt  at  picking.  By 
thus  f^TJnfl  the  bolt  immovaably,  it  not  only  nndeis  uselen  any  further 
attempt  at  piokinK  the  lock,  bl^  also  stvea  u>tice  oE  the  attempt  which 
luta,beMi  made,  wneo  the  proper  key  is  nut  applied 

In  Biamah'a  lock,  wUoh  was  invented  and  patented  about  17S4,  the 
prinaiple  of  tumblers  ia  ^iplied  in  j,  very  diSbtent  manner  to  that 
above  desoribed,  and  tbe  use  of  vkrds  ia  entirely  abandoned.  The 
ordioaiy  mode  of  shooting  the  b«lt,  W  the  action  of  the  bit  of  the 
key,  is  abandoned ;  the  office  of  tne  end  of  the  bit  being  performed  by 
a  stud  attaohed  to  the  end  of  a  cylindrical  barrel  mounted  in  the  lock, 
and  which  contains  sU  its  e«entlal  parts.  Pig.  13  represents  this 
barrel,  of  the  actual  size,  dnura  from  a  street-door  latch-tooL  In  this 
cut  a  reprsBenta  the  stud  \j  which,  when  the  barrel  ia  caused  to  re- 
volve  on  its  aida,  the  bolt  i  moved  as  by  the  bit  of  an  ordinary  key. 
This  revolving  motion  is  imparted  to  the  barrel  by  the  insertion  of  the 
AKIi  *l«i  ■""■  MV.  »<H.  T. 


the  cut  at  top  and  bottom,  and  is  inserted,  \n  its  inner  edge,  in  the  slit 
or  opening  i  D  in  the  barreL  The  four  notches  in  the  inner  edge  of  the 
plate  xn  thus  plaoed  upon  the  edgea  of  the  four  aliders  in  the  barrel ; 
and  the  barrel  cannot  be  turned  round  unleea  the  four  sliders  are  so 
the  key  that  thcdr  notchea  may  all  tally  with  the  edge 


the  barrel  with  the 


end  of  the  keyns  applied  to  hrtng  tbe  sliders  into  the  required  pcntion 
for  allowing  the  barrel  U>  turn;  and  Fig.  Id  repnaenta,  ft  a  in  pro 
^e,  and  atT  in  an  end  view,  the  key  itodf  sepejately.    The  m 


only  visible  it  the  farther  extremity  of  the  deep  and  very  small  key- 
hole. I""  prevent  the  alidera  from  working  too  loosa,  or  from  dropping 
I  ^  lor  into  the  liarrel,  they  are  made  of  a  thin  ^eoe  of  metal  doubled, 
asshownot  c,  ^.  IS  ;  so  that  their  inner  ends, baviiu  an  inclination  to 
spring  open,  preea  with  sufficient  force  against  the  siM  of  the  grooves 
in  which  they  ^de  to  keep  them  in  poaition  until  the  preaanre  of  tba 
key  is  withdrawn, -and  they  are  expoeed  to  the  counter  proianre  of  the 
helical  spring.  The  two  additional  small  notches  represented  in  the 
tumblers  of^.  16  and  18,  add  greatly  to  the  aeourity  of  this  kind  of 
lock.  ^.       ,    .  , 

The  variety  attainable  in  the  arrangement  of  locks  on  this  prmotple 
forma  one  of  its  gr«at  recommaidations.  Our  illustnlJonB  refer  to  one 
of  its  simplest  foims;  but  evm  in  this  form  the  variety  attainable, 
withoutaoydifferenoeinthesisoof thekey.isveiygreaL  Bythonae, 
however,  of  more  sliden,  the  number  of  diffsmt  locks,  each  of  which 
may  bare  tbe  aune  external  appaaranoe,  but  can  be  opened  only  by  its 
own  proper  k^,  is  increased  dmost  to  infin%.  Bnmah  showed  that 
if  twelve  sliders  wsTC  ampliqred,  the  number  of  ohangea  which  might  be 
produced  by  aimriy  varying  their  relative  podtlcna  would  amount  to 
479  001  EDO ;  while  by  adding  one  mora  slider  the  number  would  be 
increaaed  to  6,227,01  B^SOoTln  the  event  of  a  key  b^  lost,  or  the 
owner  d«iring  to  have  a  look  altered,  it  is  possible  to  change  the 
relative  positions  of  the  sliden,  so  oa  to  render  the  old  key  tiaaleas. 
JfosUr-Jbtyi  may  also  be  made  by  constructing  a  suit  of  looks  alika  in 
everything  but  the  podtjon  of  thdr  notches,  and  then  applying  to  eac^ 
-'      '*^  -  mastsr-kt?,  which  must  have  notches  dinr- 


•u  LOCK. 

The  Ven  must,  of  ooune.  be  cut  of  k  ooTraapondiiig  totm,  by  nhich 
ths  difficult}-  of  imitation  is  greatly  increawd. 

By  Tefeirinff  to  tlie  Tuioiu  ionot  of  key  repmentcd  in  Figl.  3,  4,  E, 
and  6,  the  peculiar  advantages  and  defecti  of  that  principle  of  security 
nhicb  depaoda  oa  the  use  of  wards,  may  be  readily  comprehended. 
The  grvateat  defect  of  the  system  anses  from  the  circumBtance  that, 
in  ordinary  caaes,  it  is  not  absolutel;  necessary  thut  a  Burreptitious 
instrument  ahould  perfectly  thread  the  mazes  oE  the  wards.  But 
while  the  wards  afford  security  a^inst  ordinary  keya,  they  afford  none 
whatever  against  a  pick  or  lidttm  kiy  like  h,  Fig.  3,  which  would  open 

any  of  the  looks  euitod  for  g,  h,  and  i,  the  only  part  esseatial  to  the 
moving  of  the  bolt  being  the  extremity  of  tbe  bit,  which  is  retuoed  in 
the  skeleton  key  with  nothing  but  a  slender  piece  to  connect  it  with 
the  pipe  or  shank.  Tbe  security  may  bs  greatly  increased  by  the  use 
of  other  wards,  attached  to  tbe  opposite  plate  of  the  lock,  and  rsguiring 
DotcbeB  in  that  part  of  the  bit  of  the  key  which  is  represented  bv  the 
(lender  oonnecting  piece  in  the  skeleton  le.  Such  is  the  oaae  in  all  the 
keys  repreasDted  in  Figt.  4,  5,  and  S.    In  Fig-  *,  i  represents  a  key  for 


a  solid -w.-irJifli  lock,  which  might,  hoivever,  be  easily  picked  by 
skeleton  key  reaembling  r,  Fig-  S.  The  greatar  complication  of  the 
w.vds  in  m.  Fig.  4,  increases  the  difficulty  of  pickiag;  while  by  the 
adoption  of  tbo  OTTOngoment  shown  at  n.  Fig.  i,  the  difficidty  of  intra, 
ducuuc  a  falae  key  is  made  perhaps  as  great  oa  possible,  since  no  instru 
mcnt  that  does  not  thread  all  the  intricocisB  of  the  wards  could  answoi 
the  purpose.  All  the  keys  hitherto  represented,  as  well  as  those  ir 
Fig.  6,  are  pipe-keys,  adapted  for  aucb  lucks  as  have  a  Sxed  pin  or  axis 
and  coo  only  be  opened  from  one  side.  It  is,  therefore,  of  no  conse 
quence  that  the  wards  attached  to  tha  back  and  front  plates  of  the 
lock  should  resemble  each  other.  In  ordinary  door-looks,  howerer,  in 
which  the  key  may  have  to  be  inserted  from  cither  side,  it  is  essential 
that  the  wards  attached  to  the  two  platee,  if  such  be  used,  should 
either  be  precisely  similar,  or  should  bear  such  a  relation  to  each  other 
that  notches  may  be  cut  in  both  sides,  or  rather  edges  of  the  bit,  to 
Buit  both  Bflts  of  wards ;  it  being  a  necessary  oonditiou  that  the  two 
Bides  of  the  bit,  marked  a  and  b  in  the  cut,  Pig.  5,  should  be  perfectly 

Fig.  i. 


LOCK. 
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If 


and  q  are  so  far  dilTerant  from  each  other  that  neither  of  those  three 
keys  would  open  tbe  lock  (designed  for  eitiier  of  the  other  two; 
but  a  key  tonned  like  r  would  r^dily  open  any  of  the  locks  of  the 
other  three. 

One  detect  of  wsrdod  locks  is  that,  however  complicated  they  may 
be,  an  ingenious  picker  wjU  mostly  be  able  to  detect  their  form  and 


„  •  blank  key  with  tbe  bit  covered  with  wax  or 
tallow,  BO  ss  to  receive  an  impression  of  the  concealed  obstructions  in 
the  lock.  It  ia  a  very  common  practice  to  cut  more  notches  in  the  key 
than  there  are  words  in  the  lock ;  so  that  the  complex  appeaianee  of  a 
kev  is  DO  certain  proof  of  the  secure  construction  of  tbe  lock  to  whicli 
it  belongs.  Some  contrivance  is  necessaiy  to  keep  the  bolt  steadily  in 
the  position  in  which  it  is  left  by  the  key ;  and  in  locks  which  depend 
upon  words  for  their  security,  this  is  usually  effected  by  means  of  a 
spring,  as  illustrotad  by  Fig.  7,  which  reprosenta  the  intenor  of  a  email 
cupboard  lock,  with  tjie  bolt  a  d  b  half  ihol,  or  in  o  position  inter- 
mediate between  loeking  and  unlocking,  and  capable  of  being  moved 
either  backwards  or  forwards  by  the  action  of  the  bit  of  the  key  at  c 
in  a  curved  hollow  formed  in  the  lower  edge  of  the  bolt.  Tbe  necea- 
soiy  raising  of  the  bolt  and  compression  of  the  spring  ore  properly 
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an  arrangement  is  adopted,  which  are  called  badnpring  locks,  is  much 

TumbUr  Loclt. — We  pais  to  the  explanation  of  the  second  prineiplo 
of  security :  that  which  consista  in  the  use  of  moveable  impediments 
to  the  motion  of  tbe  bolt.  .^iv.  8  rejireacnts  a  lock  provided  with  a 
common  tumbler.  In  this  fgurs  the  bolt  a,  b,  though  shut  backvards 
and  forwaids,  has  no  spring  or  notches  to  catcb  on  the  back  rim  of  the 
lock,  to  hold  it  in  any  required  position ;  but  it  is  proiided  with  two 
notches  in  ita  upper  edge,  at  c  and  d.  Behind  the  bolt  is  a  piece  of 
metal  called  tbe  itunbUr,  pivoted  to  tlie  pinto  of  the  lock  at/,  and  con- 
tinually forced  downwards  by  a  spring  which  presses  upon  ita  upper 
edge.  Near  tbe  end  r,  tbe  tumbler  carries  a  projecting  stud,  which, 
when  the  bolt  is  fully  shot,  falls  into  tha  notch  d,  and  holds  it  firmly 
until,  by  the  application  of  the  key,  the  tumbler  is  lifted  np  to  the 
position  shown  in  the  cut ;  by  this  action  the  bolt  is  released,  go  that 
the  further  turning  of  the  key  ahoota  it  bock,  when  the  stud  of  the 
tumbler  falls  into  the  notch  e,  and  again  secures  the  bolt.  So  long  as 
the  tumbler  remains  in  ita  proper  notch,  the  bolt  carmot  be  moved 
backwards  or  forwards  by  any  pressure . upon  its  ends;  and  the  lock 
cannot  be  opened  by  any  Sum  key  tmless  ita  bit  be  so  formed  ss  to 
reach  tha  tumbler  aa  well  as  the  bolt.  To  render  this  more  difficult 
the  tumbler  is  often  mode  to  foil  o  little  lower  than  the  bolt,  so  as  to 
be  acted  upon  by  a  tlep  formed  on  the  bit  of  the  key ;  while  further 
security  may  be  obtained  by  tbe  use  of  two  or  more  tumblen,  which 
may  be  acted  upon  by  different  steps  on  the  key.  The  great  eiootnesB 
requisite  in  the  length  of  the  bit  forms  a  strong  reeommendation  of 
even  tbe  commonest  tumbler  locks ;  for  if  the  bit  be  ever  so  little  too 
short  it  will  not  lift  tbe  tumbler  ont  of  its  notch,  while  if  it  be  but  a 
very  little  too  long,  it  will  not  enter  tbe  curved  portion  of  the  bolt. 

The  principle  of  security  by  tumblers  baa  been  known  to  tbe 
Egyptians  from  a  very  remote  period.  In  the  lock  now  commonl; 
used  in  Egypt  and  Turkey,  the  bolt  is  secured  by  a  number  of  pins. 
which  folfinto  holes  in  the  bolt  when  It  is  shot.  In  the  onneied 
diagram,  a  is  a  part  of  the  bolt,  capable  of  sliding  through  the  solid 


piece  b,  in  which  ore  a  number  of  hollows,  c,  e,  c,  each  containing  a 
moveable  pin.  If  tbe  bolt  be  slid  forward  until  the  boles  d,  d,  d,  come 
under  the  pina  c,  e,  e,  the  lower  ends  of  the  pins  will  drop  into  them, 
and  the  bolt  will  consequently  be  held  fast.  It  can  only  be  released 
by  the  application  of  a  key  which  has  a  series  of  pins  exactly  corre 
spending  with  the  holee  in  the  bolt,  and  which,  being  introduced  into 
the  bolt  ia  pressed  upwards  to  lift  tbe  pins  dear  of  it.  The  security 
'  of  the  obstacles,  and  from  the  circunutaqce 


ttat. 


tint,  evan  sui^oaiig  a  peraoii 
haim,  it  would  be  difficult  to  ai 


3  obtain  a  e< 
lertaaii  the  « 


it  langUi 


tfae  luna  of  iLa  key. 

NotwiUi>UiMliiig  the  hidi  anliquitjr  ol  the  tumblar  principle,  ila 
Sitt  imporUiit  application  m  thia  country  appean  to  have  been  nude 
bjBamai,  inl77*.  In  the  ample  form  o[  the  tumbler  reprcaenljad 
in  Fig.  8,  thme  is  the  diaadTimtage  that,  while  it  uflectually  prereuta 
tkc  remoral  of  the  bolt  unleaa  the  tumbler  be  imiaed  high  enough,  it 
fiiauatM  no  obatade  to  ite  removal  when  the  tumUer  ii  thrown  up 
bajDod  tba  proper  degree.  The  defect  is  remedied  ia  Bairon'i  lock, 
by  the  uaa  of  avreral  tumblen,  each  of  which  requine  to  be  raised  to 
■  ditFercnt  degiea,  and  any  one  of  which,  if  lifted  too  high,  will  form 
m  eSectual  a  banier  to  the  motion  of  the  bolt  ih  if  it  were  not  lifted 
»  alL  To  illui&ate  this,  let  a.  Fig,  10,  represent  a  tumbler  pivoted  at 
t,  yiutati  downward*  by  the  action  of  a  ipring  at  c,  but  having  its 
downvni^  motion  limited  \ij  the  contact  of  the  tul  d  with  a  Biad  pin. 
Behind  the  tumbler  liea  the  bolt ;  and  at  e  au  opening.  lomen^^ 
membling  the  letter  H  in  shape,  ia  cut  through  the  tumbler,  to  allow 
a  IKomiaent  aquare  rtud,  which  ia  attached  to  th«  bolt,  to  pan  through 


Tit.  IS- 


Fig.  11, 


it.  The  bolt  Bscnred  by  inch  a  tumbler  can  only  be  ahot  when  t^e 
tuiabler  ia  raiaed  predady  to  aiich  a  dtgree  aa  to  bring  the  horiaontol 
portion  of  the  aperture  oppoaite  to  the  atnd,  so  that  the  itud,  whieh 
fite  it  accurately,  may  (lip  through  it.  Fig.  11  ahowa  the  tumbler 
r*iaed  to  chii  poaitioo.  and  the  bdt  half  ahot.  When  fulhr  shot  the 
tumbler  again  falla;  the  stud  ia  aeoured  inthat  notch  of  the  aperture 
which  lioiinAared:  the  end  of  the  tumbler ;  and  an  equal  aeourily  ia 
■Sbided  againat  a^y  attempt  to  return  it  to  ita  first  poaitioD  In  any 
k^  which  does  not  lift  it  preeis^  to  the  proper  heighL  Several  sudl 
tumblers  may  be  placed  in  one  lock,  the  whole  bemg  mounted  upon 
one  pirot.  Pi//.  13  representa  the  bit  of  a  key  adapted  for  a  lock  with 
Pit.  IJ. 


three  tnnbbrs.  The  lock  to  which  this  key  is  adapted  ia  guarded  by 
two  ««ida ;  and  the  end  of  the  bit  is  divided  into  four  portionc,  of 
mrioua  dearees  of  projection.  In  the  event  of  such  a  key  being 
0  have  fallen  into  wrong  haoda,  the  tumblen  might  be 
it  and  returned  on  to  their  common  axis  iu  a  new  order,  so  aa 
to  require  a  key  in  which  the  parte  a,  b,  c,  and  d,  will  stand  in  a 
different  reUtion  to  mch  other,  by  wMdi  means  the  old  key  will  be 
rendered  useless. 

In  many  ingeniouslock^  of  this  chaiacterthe  same  object  is  attuned 
by  the  use  of  solid  tumbleis,  carrying  studs  which  pass  through  open- 
iogt  in  the  bolt.  In  a  lock  of  this  desciiptioii  bivented  by  Mr.  Somer- 
had,  one  of  the  tumblers  is  drawn  downwards  t^  the  kej[  while  the 
othtoa  are  raised,  thus  introducing  a  new  oom^iMlion  whieb  greatly 
increaies  the  difficulty  of  picking,  without  adding  materially  to  (>-.• 
coat  of  the  lock. 

Chubb's  deteetor  lock,  the  originBl  patoit  lor  which  waa  obi'tnMl  in 
181S,  ia  one  of  the  most  oelebrrted  kuks  made  on  the  pH^ple  above 
described.  Ita  peculiar  merit  coiudsta  in  the  addition  ut  a  lever,  called 
the  dttator,  which  is  so  fixed  Uiat,  while  it  does  r'>t  aHect  the  bolt 
under  ordinniy  droumitanoes,  it  cannot  fail  to  nu>ve  so  as  to  drop  a 
catch  into  the  bolt  if  any  one  of  the  tumblers  be  lifted  a  little  too  h^i, 
■■  some  of  them  must  mavitably  be  by  any  attempt  at  picking.  By 
thoj  firing  tba  bolt  immoveabty,  it  not  only  rtinders  useleos  anymrther 
attempt  at  ptoUog  the  lock,  but  also  ^ves  utice  of  the  attempt  whidi 
haa.bean  made,  when  the  inapcr  key  is  nut  applied. 

In  Bramah'a  lock,  which  was  invratef  ud  patentei 
principle  of  tumblers  la  q>[^ed  in  i  vary  oiflbrenl 
above  deaoribad,  and  ib»  use  of  *wds  ia  entirely  abandraed.  The 
uidiuary  mode  of  ihoolaag  the  b([t,  by  the  aotiou  of  the  bit  of  the 
key,  is  abandoned ;  the  office  of  *tie  end  of  the  bit  being  performed  by 
a  stud  attaohad  to  the  end  ot  a  tjliodrical  barrel  mounted  in  the  loi^, 
and  which  ooatains  all  Ita  e«enldal  paiia.  Pig.  IS  represents  this 
barret,  of  the  actual  aiie,  dnum  from  a  (trvet.door  Istch-lock.  In  this 
cut  a  reproannta  the  itud  );y  which,  when  the  barrel  is  caossd  to  re- 
volve on  its  axis,  the  bolt  j  moved  aa  by  the  bit  of  an  ordinary  key. 
This  revolving  motion  is  imparted  to  the  barrel  \ij  the  insertion  of  tha 
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11  bit  adapted  to  the  square  notch  at  the  bottom  of  the  k^-hole 


diown  in  the  front  end  of  the  barrel ;  but  the  barrel  la  inevented  from 
revolving,eloaptingwhen  the  proper  key  iaw-'--'  '- 


eioapting  when  the  proper  key  ia  wplied,  tiy  B  pacDliar  o 
The  bainl,  which  contains  four  ididsrs  radiating  from 

Lxis,  has  a  motion  in  the  direction  of  its  length ;  the  slid 

aro  continuity  pressed  forwanf 

barrel  by  a  helical  spring ;  and  t 

aanted  in  Fia.  14,  which  is  cut  ii 


forward  to  the  front  o 

~  thero  is  a  ciicidsr  plate  of  steel,  repre- 
halvea  by  a  division  shown  in 


the  cut  at  top  and  bottom,  and  is  inserted,  by  ita  inner  edge,  in  the  slit 
or  opening  6  0  in  the  barrel.  The  four  notches  in  the  inner  edge  of  the 
plate  are  thus  placed  upon  the  edges  of  the  four  sUdera  in  the  barrel ; 
and  the  bsnel  oannot  be  turned  round  unless  the  tour  sliders  ace  ao 
far  puahed  in  by  the  key  that  thdr  notchre  may  all  tally  with  the  edge 
of  the  plate.    Pig.  16  is  a  longitudinal  section  of  the  bwnl  with  the 


end  of  the  key  ns  applied  to  bitag  the  diders  into  the  required  poaition 
for  aliowing  the  barrel  (o  turn ;  and  Pig.  IS  representa,  ^t  a  in  pro 
file,  and  at  i  in  an  end  view,  the  key  itself  separately.  The  severa. 
figurca.uded  by  th^  foregoing  description,  will  show  the  mode  in  which 
thin  ingenious  lock  acts.  ^l^e  whole  of  the  apparatus  is  securely 
enclosed  in  a  tamed  brass  box,  so  that  even  the  ends  of  the  sliders  are 
only  visible  "t  the  tarthsr  extremity  of  the  deep  and  very  small  key- 


hole. Tj  prevent  the  sliders  from  working  too  looee,  or  from  droppiiu 
t  ^  rar  into  the  barrel,  they  are  made  of  &  thin  piece  of  metal  doubled, 
as  shown  at  c,  Fig.U;ao  tiat  their  inner  ends,  having  an  inclination  to 
spring  open,  pr««  with  sufficient  force  againat  the  sides  of  the  grooves 
in  which  they  slide  to  keep  them  in  pomtion  until  the  jnessure  of  the 
key  is  withdrawn, -and  they  are  exposed  to  the  counter  presnire  of  the 
helical  spring.  The  two  additional  small  notohea  re|n«aented  in  the 
tumblers  of  5^.  16  and  18,  add  greatiy  to  the  securi^  of  this  kind  of 
lock. 

The  variety  attainable  in  the  arrangement  of  locks  on  this  principle 
forms  one  of  ita  great  recommendations.  Our  illustntions  refer  to  cms 
of  ita  simplest  forms;  but  em  in  this  form  the  variety  attainable, 
without  any  diB^ienoe  in  the  sise  of  the  key,  is  very  greoL  By  the  use, 
however,  wf  mora  sliders,  the  number  of  difTarent  lo^,  ewih  of  whiidi 
may  have  the  «me  external  upearanoe,  but  can  be  opened  only  by  ita 
own  proper  key,  is  increased  slniaat  to  infinity.  Bramah  showed  that 
if  twelve  sliderawereemployed,  the  number  of  ohangn  which  mi^  be 
produced  by  smply  varying  their  relative  portions  would  amount  to 
i79,001,G00;  whUe  by  adding  one  more  slider  the  number  would  be 
increased  to  S,227,0I9,S00.  In  the  event  of  a  kef  being  lost,  or  the 
owner  d™ring  to  have  a  look  altered,  it  is  poanUe  to  dunge  the 
relative  positions  of  the  slidera,  ao  ss  to  render  the  old  key  uselesa. 
Mailtr-teyt  may  also  be  made  I^  constructing  a  suit  of  locks  alike  In 
eveiytbing  but  the  position  of  their  notches,  and  then  apfdying  to  eaii 
of  thsm  in  suceodon  ths  master-key,  which  must  have  notches  diiliar- 


MB  LOCK. 

Tbe  kuya  must,  ol  ooum,  be  out  of  »  oorrupondins  form,  bj  which 
the  difficjltf  of  imitatioD  is  greatly  increased. 

B;  referriDR  to  the  various  forma  of  key  lepmented  in  Fig*.  3,  4,  G, 
aod  3,  the  peculiar  advantagea  and  defects  of  that  prindple  of  security 
which  depends  on  the  use  of  wards,  may  be  reulily  comprehended. 
The  greatest  defect  of  the  ayatem  arises  from  the  circumitiince  that, 
in  ordinary  cu«,  it  is  not  absolutely  necessaiy  that  a  Burreptitioua 
inBtrument  should  perfectly  thread  tbe  mazes  of  the  wards.  But 
while  the  wards  affoid  security  against  ordinaiy  keys,  they  aETord  none 
whatever  agaioBt  apicjt  or  ckdeton  kty  like  I:,  Fig.  3,  which  would  open 

any  of  the  locks  suited  tor  g,  h,  and  i,  the  only  port  essential  to  the 
nuvicg  of  the  bolt  being  tbe  eitremit;  of  the  bit,  whiah  is  retained  in 
the  skeleton  key  with  nothing  but  a  slender  piece  to  connect  it  with 
tbe  pipe  or  shank.  The  security  m;iy  be  greatly  increased  by  the  use 
of  other  wards,  attached  to  the  opposite  plate  of  the  lock,  and  requiring 


a  BoIid-warJed  lock,  which  might,  lioivever,  be  easily  picked  by  a 
akeletoa  key  resembling  r.  Fig.  S.  The  greater  complication  of  the 
n.irds  in  m,  Fig.  i,  increases  the  difficulty  of  picking ;  while  by  the 
adoption  of  the  arrangement  shown  at  n,  Fig.  t,  the  ditSciUty  of  intro- 
ducing a  false  key  is  mode  perhaps  as  great  as  possible,  since  no  ingtni- 
ment  that  does  not  thread  all  the  intricacies  of  the  wards  could  answer 
the  purpose.  All  tbe  keys  hitherto  represented,  as  well  as  those  in 
Fig.  6,  are  pipe-keys,  adapted  for  such  locks  as  have  a  fixed  pin  or  axis, 
and  can  only  be  opened  from  one  side.  It  is,  therefore,  of  no  conse- 
quence that  tbe  wards  attached  to  the  back  and  front  plates  of  the 
lock  should  resemble  each  other.  In  ordinary  door-locks,  however,  in 
which  the  key  may  have  to  be  insertod  from  either  side,  it  is  essential 
that  tlie  wards  attached  to  the  two  plates,  if  auch  be  used,  should 
either  be  precisely  similar,  or  should  bear  such  a  relation  to  each  other 
that  notches  may  be  cut  in  both  sides,  or  rather  edges  of  tbe  bit,  to 


and  J  are  so  far  different  from  each  other  that  neither  of  Ihoee  three 
keys  would  open  the  lock  designed  for  either  of  the  other  two; 
but  a  key  tonned  like  r  would  rradily  open  any  of  the  locks  of  the 
other  three. 

One  defect  of  warded  locks  is  that,  however  complicated  they  may 
be,  on  ingenious  picker  wiU  moetlv  be  able  to  detect  their  fonn  sod 
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position,  by  insertjng  a  blank  key  with  the  hit  covered  with  wax  or 
tallow,  so  as  to  receive  an  impression  of  the  concealed  obetructions  in 
the  lock.  It  is  a  veiy  common  practice  to  cut  more  notches  in  the  key 
than  there  are  wards  in  the  lock ;  so  that  tbe  complex  appearance  of  a 
iey  is  no  certain  proof  of  the  secure  construcUon  of  the  lock  to  which 
it  belongs.  Some  contrivance  is  nacsssary  to  keep  the  bolt  steadily  in 
(be  position  in  which  it  is  left  by  the  key ;  and  in  locks  which  depend 
upon  wards  for  their  security,  this  is  usually  effected  hy  m 


illustrated  by  Fig.  7.  which  represents  the  interior 
ipboard  lock,  with  tbe  bolt  a  d  b  half  mAoI,  or  in  a  positioi 
ediate  between  locking  and  unlocking,  and  capable  of  being  mc 
either  backwards  or  forwarda  by  the  action  of  the  bit  of  the  key 


mediate  between  locking  and  unlocking,  and  cajiabl 
either  backwards  or  forwarda  by  the  action  of  the  b 
in  a  curved  hallow  formed  in  the  lower  edge  of  the  bolt.    The  i 


ved 


saiy  raising  of  the  bolt  and  compreeaion  of  the  spring  are  properly 


effected  by  the  action  of  the  key ;  but  pa  they  m^  also  be  eflected  by 
pressure  upon  the  end  of  the  bolt,  the  security  of  locks  in  which  such 
an  arrangement  is  adopted,  which  are  called  baet-tpring  locks,  is  much 

TiviHer  Locla. — We  pasa  to  the  enlanation  of  the  second  princifJe 
of  security :  that  which  consist!  in  the  use  of  moveable  impediments 
to  the  motion  of  the  belt.  Piy.  8  represents  a  lock  provided  with  a 
common  tumbler.  In  this  figure  the  bolt  a,  b,  though  shot  backwards 
and  forwards,  has  no  spring  or  notches  to  catch  on  the  bock  rim  of  the 
lock,  to  hold  it  in  any  required  position ;  but  it  is  provided  with  two 
notches  in  its  upper  edge,  nt  c  and  d.  Behind  the  bolt  is  a  piece  of 
metal  called  the  tvBtiJer,  pivoted  to  the  plate  of  the  lock  at/,  and  con- 
tinually forced  downwards  by  a  spring  which  presses  upon  its  upper 
edge.  Near  the  end  r,  the  tumbler  carries  a  prujecting  stud,  which, 
when  the  bolt  is  fully  shot,  falls  into  the  notch  d,  and  holds  it  firmly 
until,  by  the  spphoition  of  tbe  key,  the  tumbler  is  lifted  up  to  the 
position  shown  in  the  cut ;  by  this  action  the  bolt  is  released,  so  that 
tbe  further  tumiog  of  the  key  shoots  it  back,  when  tbe  atud  of  the 
tumbler  falls  inta  the  notch  c,  and  agaia  secures  the  bolt.  So  long  as 
the  tumbler  remains  in  its  proper  notch,  the  bolt  cannot  be  raored 
backwards  or  forwards  by  any  pressure .  upon  its  enda ;  and  the  lock 
cannot  be  opened  by  any  false  key  unless  its  bit  be  so  formed  as  to 
reach  the  tumbler  ss  well  as  the  bolt.  To  render  this  more  difficult 
the  tumbler  is  often  made  to  bll  a  little  lower  than  the  bolt,  so  as  to 
be  acted  npon  by  a  ilrp  formed  ou  the  bit  of  tbe  key ;  while  further 
security  may  be  obtained  by  the  use  of  two  or  more  tumblem,  which 
may  be  acted  upon  by  different  steps  on  the  key.  The  great  euotneas 
requisite  in  the  length  of  *he  bit  forms  a  strong  recommendation  of 
oven  the  commonest  tumbler  locks ;  for  if  the  bit  be  ever  so  little  too 
short  it  will  not  lift  the  tumbler  out  of  its  notch,  while  if  it  be  but  a 
very  hltle  too  long,  it  will  not  enter  the  curved  portion  of  the  bolt 

The  principle  of  security  by  tumblers  has  been  known  to  the 
Egyptians  fnnn  a  very  remots  period.  In  the  lock  now  oommonly 
used  in  Egypt  and  Turkey,  the  bolt  is  secured  by  a  Dumber  of  pins. 
which  (allinto  holes  in  the  bolt  when  it  ia  shot.  In  the  annexed 
diagrem,  a  is  a  part  'of  the  bolt,  capable  of  sliding  through  the  sdid 


piece  h,  in  which  are  a  number  of  hollows,  c,  c,  c,  each  containing  a 
moveable  pin.  If  tbe  bolt  be  slid  forward  until  the  boles  if,  d,  d,  come 
under  the  [dns  e,  e,  c,  the  lower  ends  of  the  pins  will  drop  into  them, 
and  the  bolt  will  consequently  be  beld  bst.  It  can  only  be  released 
by  the  application  of  a  key  which  has  a  series  of  pins  exactly  corre 
Bponding  with  the  holes  in  the  bolt,  and  which,  being  intniduced  into 
the  bolt  is  pressed  upwards  to  lift  the  pins  clear  of  it  The  security 
arises  from  the  concealment  of  the  obstacles,  and  from  the  circujnstai^ 


the  biiu  of  the  key. 

NotwiUutanding  the  luKh  aotiquity  at  the  tumbler  principle,  ita 
fint  important  applicalion  in  this  conntay  appears  to  bsTe  been  nude 
by  BuTon,  in  177*.  In  the  Bimple  form  at  the  tumbler  repreeaated 
ia  ^i^.  8,  there  ia  the  dittdvontige  Uut,  while  it  eSbctually  preventa 
the  remaval  of  tha  bott  iinlnnn  the  tumUer  be  niied  hish  enough,  it 
preaeDta  no  obatacle  to  its  removal  whan  tjie  tumbler  u  thrown  up 
beyond  tha  proper  d^ree.  The  defect  is  remedied  in  Barron's  look, 
by  the  use  of  aaveral  tumblers,  each  of  trhioh  require*  to  be 


uited  bv  the  contact  of  tiie  tail  li  witJi  a  Bied'u-. 
Uehind  the  tumbler  Uea  tlie  bolt;  and  at  e  au  opening,  eomenhat 
roambling  tha  letter  H  in  ahape,  is  out  tlunu^  the  tumbler,  to  allow 
n  prominent  square  atud,  <rhicb  ia  aUaohed  to  the  bolt,  to  paaa  tlmiugh 


it.  The  bolt  wcured  by  mch  a  tumbler  can  only  be  shot  when  tlu 
tumbler  ia  nuasd  precisely  to  audi  a  degree  as  to  bring  the  horiaontal 
portjon  of  the  aperture  oppoaite  to  the  stud,  so  that  the  stud,  which 
lila  it  nocuntely,  may  slip  through  it>  Pig.  1 1  shows  the  tumblar 
laiaed  to  iJiis  pontion,  and  the  bolt  half  shot  When  fuUy  shot  the 
tumbler  again  Mia ;  the  stud  i*  secured  in  tliat  notch  of  the  aperture 
which  lies  >Q<areat  the  end  of  the  tumbler ;  and  an  equal  aeouril 


afibrded  igainat  any  atton 
key  whieli  does  not  lift  it  i 
tnmblen  may  be  placed  i 


0  ita  first  position  Inr  any 

edaely  to  the  proper  hei^t.    SereralnKJi 

.  , ..         _-  one  look,  the  whole  b^g  nunmted  upon 

le  pirot    Fii/.  12  repreoent*  the  Ut  of  a  key  adapted  for  a  look  with 
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three  tomblerB.  The  lock  to  which  this  key  ia  adapted  ia  guarded  by 
two  wards ;  and  tha  end  of  the  bit  ia  diTided  into  four  portiona,  of 
a  of  projection.  In  the  event  of  auch  a  iej  being 
lave  bllen  into  wrong  hands,  the  tumblen  mig^t  be 
it  and  returned  on  to  their  common  aiia  iu  a  new  order,  so  as 
to  require  a  key  in  which  the  parts  a,  b,  c,  and  d,  will  stand  in  a 
different  relation  to  each  other,  by  which  mcBiia  the  old  key  will  be 
rendered  lueleaa. 

In  many  inganiouslooks  of  thia  character  the  sama  abject  is  attained 
by  the  use  of  solid  tumblers,  carrying  studs  which  paaa  througli  open- 
ings in  the  bolt.  In  a  look  of  thia  deacription  iuTented  by  Mr,  Somer- 
tord,  one  of  the  tumblera  ia  drawn  downwards  by  the  key  white  the 
□thoB  are  laised,  thus  introducing  a  new  complicatJon  which  greatly 
increaaea  the  difficulty  of  picking,  without  adding  materially  to  the 
coat  of  tha  lock. 

Chubb's  deteotor  lock,  the  original  patent  for  which  was  obtained  In 
ISIS,  ia  one  of  the  moat  oelebr^ed  looks  made  on  the  principle  above 
described.  Its  peculiar  merit  ccnaists  in  the  addiUon  of  a  lever,  called 
the  dtttctor,  which  is  ao  fixed  that,  while  it  doea  not  affect  the  bolt 
under  Ordinary  oinumstanoea,  it  oamiot  ful  to  move  so  as  to  drop  a 
catch  into  the  bolt  if  any  one  of  the  tumblen  be  lifted  a  little  too  hi^. 
as  some  of  them  moat  mevitably  be  by  any  attempt  at  picking.  By 
thus  fixing  the  bolt  immoveably,  it  not  only  renders  useless  any  further 
attempt  at  picking  the  lock,  but  also  gives  notice  of  the  attempt  which 
has  .been  nuide,  when  the  proper  key  is  next  applied. 

In  Biunah'a  lock,  which  was  invented  and  ptdented  about  1781,  the 
principle  of  tumblen  ia  applied  in  a  very  different  manner  to  that 
above  described,  and  the  uae  of  warda  is  entirely  abandoned.  The 
ordinary  mode  of  shooting  the  bolt,  by  the  action  of  the  bit  of  the 


a  eeamitial  parta.  Fig. 
taurel,  of  the  aolual  siie,  drawn  from  a  atreet-door  latch-lock.  In  this 
cut  a  repraeote  the  stud  by  which,  when  the  barrel  is  caused  to  re- 
volve on  its  axis,  the  bolt  is  moved  as  by  the  bit  of  an  ordinary  key. 
Thia  revcdviog  motion  ia  imparted  to  the  barrel  by  the  insertion  of  the 


shown  in  the  front  end  of  the  barrel ;  but  the  barrel  is  prevented  from 
revolving,  excepting  when  the  proper  key  is  uplied,  ty  a  peculiar  con- 
trivance. The  bainl,  which  oonlaina  four  diders  radiating  from  iU 
centre  or  axis,  baa  a  motion  in  the  direction  of  ita  length  ;  Uie  alidera 
are  continuaUy  preaaad  forward  to  the  front  or  key-hole  end  of  the 
barrel  bj  a  hehoj  spriog ;  and  there  ia  a  droular  plate  of  steel,  repre- 


aantad  in  Piff,  It,  • 


o  two  halves  by  a  division  shown  in 


n«.  1 


B  turned  round  unleea  the  four 


end  of  the  key  ns  applied  to  bring  the  sliders  into  the  required  position 
ior  allowing  the  barrel  to  turn ;  and  Fig.  10  rcfireaents,  ^t  a  in  pro 
file,  and  at  6  in  an  end  view,  the  key  itadf  lepaiately.  The  sever*. 
fignres,aided  by  the  foregoingdescription,  will  show  the  mode  in  whidi 
tus  ingenious  \<xk  acta.  The  whole  of  the  appatatua  ia  aecurely 
enclosed  in  a  turned  brass  box,  so  that  even  the  ends  of  the  ahders  are 
only  visible  at  the  farther  extremity  of  the  deep  and  very  aniaU  key- 
hole. To  prevent  the  sliders  from  working  too  Ioc»e,  or  from  dropping 
too  far  into  the  barrel,  ther  are  made  of  a  thin  piece  of  metal  doubled, 
aashownat  c,  ^.  lOiso  that  their  inner  ends,  having  an  mdinationto 
spring  open,  prees  vrith  sutficisnt  force  agaiiut  the  ai^  of  the  groovee 
in  which  they  slide  to  keep  them  in  posilion  until  the  pressure  of  the 
key  is  withdrawn, 'and  th^  are  exposed  1«  the  ocnnter  pressure  of  the 
helical  spring.  The  two  additaonal  small  notches  represented  in  the 
tumblers  lAFig.  IS  and  \t,  add  greatly  to  the  security  of  thia  kind  of 

The  variety  attaimble  in  the  arrangement  of  \oAm  on  thia  principle 
fomu  one  of  its  great  lecoromcDdationa.  Our  illustrations  refer  to  one 
of  ita  simplest  forms;  but  even  in  this  farm  the  variety  attunable, 
without  any  difference  in  the  aiie  of  the  key.  ia  veiy  meA.  By  the  use, 
however,  of  more  alideis,  the  number  of  dmarent  lodu,  each  of  which 
may  hare  the  same  eitarnal  appeennoe,  but  can  be  opened  only  by  ita 
own  proper  key,  ia  incrsaaed  almcat  to  infinity.  Bramah  showed  that 
if  twelve  i^dorawere  employed,  the  number  of  changea  which  might  be 
produced  by  aimiriy  varying  their  relative  po^tiona  would  amount  to 
176,001,500 ;  while  l^  adding  one  more  alider  the  number  would  be 
Increased  to  6,227  ,O16,e00.  In  the  event  of  a  key  being  lost,  or  the 
cwiMO'  Hairing  to  have  B  lock  altered,  it  is  poaaible  to  change  the 
relative  pcsitiona  of  the  aliders,  so  as  to  rendw  the  old  key  useless. 
Miuter-htyt  laaj  also  be  made  by  constructing  a  suit  of  locks  alike  in 
everything  but  the  pontion  of  their  notches,  and  then  apfdying  to  each 
' "        '  >      ..     naater-key,  which  must  have  notches  diSir- 
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ent  to  an  J  of  the  ordinary  keys,  and  cutting  additional  nortcbcis  in  the 
diden  to  Bnit  it. 

Owing  to  the  small  size  of  the  protecting  apparatus,  the  Bramah  lock 
has  been  applied  to  mmy  ingenious  purposes  for  which  other  kinds  of 
locks  are  less  suitable,  among  which  we  may  notice  the  locking  of 
liquor-oocks.  Mr.  Mordan  afterwards  invented  what  he  calls  a  "  lock- 
protector/*  which  is,  in  fact  a  shield,  adapted  to  cover  the  key-hole,  and 
having  in  its  centre  a  minute  lock  wiUi  seven  sliders.  By  applying 
this  to  a  key-hole  on  the  outside  of  a  door,  and  turning  its  key  a 
quarter  rouna,  two  lancet-shaped  pieces  of  steel  are  projected  from  a 
Uttle  box,  in  such  a  manner  as  to  dig  into  the  wood  on  the  opposite 
sides  of  the  key-hole,  and  to  hold  the  shield  so  firmly  in  its  place  that 
nothing  short  of  the  application  of  violence  can  remove  it,  imtil,  by  a 
fresh  application  of  the  little  key,  the  blades  are  withdrawn.  A  lock 
was  invented  by  Mt.  Kemp,  in  1816,  in  which  the  peculiarities  of  both 
Barron's  and  Bramah's  lodos  are  combined  in  such  a  way  as  to  affotd, 
in  the  inventor's  opinion,  greater  security  than  can  be  attained  by 
either  alone. 

*  Pernitttotion  Lacks,  Of  these,  the  simplest  is  a  kind  of  padloek 
teimed  a  pu£zle-lock,  which  opens  without  a  key,  but  is  regarded 
rather  as  an  ingenious  toy  than  to  an  available  substitute  for  locks.  In 
the  commonest  form  a  bar,  with  square  or  other  projections,  is  slipped 
through  a  series  of  circular  discs,  each  of  which  is  capable  of  being 
turned  round  upon  it  as  an  axis.  The  apertures  through  the  centre  of 
these  discs  are  so  formed  that  unless  tne  whole  of  them  are  turned 
round  to  the  exact  position  they  occupied  when  the  bar  was  slipped  in, 
it  cannot  be  withdrawn.  To  provide  for  bringing  the  rings  to  this 
position  the  periphery  of  each  is  marked  with  a  series  of  letters  or 
nimibers,  a  certain  predetermined  combination  of  which  must  be 
brought  into  a  straight  line  by  turning  the  several  rings  round  with 
the  thumb  and  finger.  As  the  number  of  combinations  which  may  be 
effected,  like  the  niunber  of  changes  in  the  relative  positions  of  the 
sliders  of  a  Bramah's  lock,  is  almost  infinite,  while  only  one  combina- 
tion will  enable  a  person  to  open  the  lock,  a  high  degree  of  security 
may  thus  be  attained.  Many  varieties  of  this  lock  have  been  invented. 
One,  by  Mr.  Mackinnon,  is  a  tumbler  lock,  in  which  each  tumbler  is 
numbered,  and  a  corresponding  mmiber  iA  stamped  upon  each  of  a 
series  of  small  plates,  which,  when  put  together  upon  an  axis  at  the 
end  of  the  shank  of  the  key,  as  represented  in  Fiff,  17,  constitute  a  bit 
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resembling  that  of  the  key  of  an  orduiary  tumbler  lock.  Each  bit  is 
pierced  with  two  holes,  one  of  such  a  form  as  to  fit  upon  the  pear- 
shaped  end  of  the  shank,  while  the  other  is  round,  to  receive  a  pin 
which  is  attached  to  the  uppermost  or  end  member  of  the  bit  and 
which  passes  through  all  th^others,  as  indicated  by  the  dotted  lines  in 
a.  A  small  hole  in  the  end  of  the  shank  serves  to  receive  a  screw  by 
which  all  the  parts  of  the  bit  are  kept  firmly  in  then-  phwje.  The  end 
^vinon  of  the  bit,  which  is  toot  numbered,  is  that  hitended  to  shoot 
the  bolt;  others,  marked  1,  2,  3,  4,  and  6,  may  be  varied  in  position 
at  pleasure,  so  as  to  correspond  with  similar  changes  in  the  positions  of 
thetumblers,  or  so  as  to  unfit  the  key  for  opening  the  lock.  In  some 
iMks  moreased  complexity  ia  obtained  by  tiie  use  of  two  distinct  sets 
of  tumblers,  capable  of  impeding  each  other's  motion  except  when 
rightly  acted  upon. 

Some  locks  have  been  made  in  which  the  action  depends  on  the  key 
being  a  powerful  magnet.  In  others  the  difficulty  of  opening  is  in- 
creawd  by  requiring  a  pectOiaT  method  of  applying  the  key.  In 
Lawson's  lock  there  is  a  sUding  curtain,  by  which,  it  is  steted,  "  the 
koy-hole  is  so  perfectly  closed  during  the  act  of  unlockiM,  that  it 
would  be  impossible  to  move  the  bolt  while  a  pick  remains  in  the 
yerture.  In  Gottlieb's  lock,  a  piece  of  paper  is  so  placed  that  no 
key  can  be  put  in  without  perforating  it,  and  that  it  cannot  be  removed 
ttceptmg  by  an ^plication  of  the  proper  key.  In  Rutherford's  lock, 
r^VJfJt  f **^P^^  ^  the  bolt,  rendering  it  impossible  to  open  the 
lo<*  with  its  own  key  until,  by  the  action  of  clockwork  within  ot  con- 
nected with  ttie  k>ek,  the  stop-plate  should  be  brought  into  a  certain 
potttion.  Many  contrivances  have  been  effected  for  attachini?  an 
■Janim  to  loclu,  by  which  the  introduction  of  a  false  key  should  ^g  a 
bell  or  Art  a  pistol  The  compound  locks  generaDy  used  for  the  doors 
of  iron  safes,  and  for  similar  purposes,  though  ponderous  and  compU- 
MtA  in  appearance,  are,  in  reaUty,  of  simple  construction.  Although 
thy  often  throw  out  bolti  on  each  side,  and  towaixhi  the  top  and 
Dottom  of  the  door,  these  are  usually  but  so  many  branches  of  four 
masMve  pieces  of  iron,  capable  of  being  simtiltaneoosly  projected  or 


retraeted  by  a,  ban  die  in  the  centre  of  the  door ;  the  actual  lock  being 
but  small,  and  merely  intended  to  move  an  apparatus  by  which  the 
great  bolts  are  themselves  locked ;  so  that  the  key  msy  be  Small  in 
proportion  to  the  bolts  by  which  the  door  is  sectiSred.  Amotlg  the 
useful  inventions  relating  to  street-door  locks  is  Chubb's  combination- 
latch,  which  combines  tibe  simple  lifting  action  of  the  ordinary  French 
latch,  or  that  which  opens  with  a  handle  inside  the  door,  and  with  a 
key  from  without,  with  much  of  the  security  of  a  tumbler-lock. 

In  the  above  description  of  the  three  pnncipal  classes  into  which 
locks  may  be  groupec^  we  have  only  noticed  a  few  examples  in  each 
class  to  illustrate  the  general  principle.  Our  limits  will  not  permit 
more  detailed  treatment.  The  numbet  of  patents  relating  to  locks  is 
immense,  and  every  year  is  adding  to  it.  -In  mentioning  such  cele- 
brated makers  as  Chubb  and  Bramah,  we  have  adverted  chiefiy  to  the 
original  patents  on  which  their  locks  were  constructed ;  but  numerous 
patents  have  subsequently  been  obtained  by  the  same  makers,  which, 
though  adhering  pret^  nearly  to  the  same  principle,  exhibit  wide 
diversities  in  deUil.  Tn^  earlier  patents,  too,  have  lotig  since  run  out ; 
and  many  other  makers  now  construct  locks  involving  the  essential 
principles  of  the.  earlier  Chubb  and  Bramah  locks,  though  known  by 
other  names. 

A  very  remarkable  stimulus  was  given  both  to  the  invention  and  the 
manufacture  of  locks  by  occurrences  which  arose  out  of  the  Great 
Exhibition  of  1851.  Until  that  year,  American  locks  were  little 
known  in  England ;  but  it  then  became  known  that  great  ingenuity 
had  been  displayed  in  this  art  beyond  the  Atlantic ;  and  also,  that  the 
factory  sysiem,  aided  by  machinery,  'was  adopted  to  an  extent  far 
a-head  of  that  followed  by  the  lock-makers  of  England.  Stansbuiys 
lock,  one  of  the  American  inventions,  is  a  modification  of  the  Egyptian 
lock.  Yale's  lock  bears  some  resemblance  to  the  Bramah ;  but  it  has 
two  oonoentrio  cylinders  working  one  within  another.  Andrews's  bank- 
lock  is  constructed  on  the  principle  of  changing  the  interior  mechanism 
at  pleasure,  and  adapting  the  moveable  bits  of  Uie  key  to  suit  it,  so  as  to 
produce  a  comparatively  new  lock  by  every  change.  Andrews's  snail- 
wheel  lock  has  a  series  of  revolving  discs  to  take  the  place  of  tumblers. 
Newell's  lock,  like  Andrew's  bank-lock,  has  a  provision  for  altering  the 
tumblers  and  key  at  pleasure  without  removing  the  lock  from  the  door, 
or  essentially  altering  its  mechanism ;  but  this  is  brought  about  by  the 
use  of  two  sets  of  tumblers,  the  one  to  receive  motipn  from  the  other, 
and  having  difierent  offices  to  fill ;  namely,  the  key  to  act  upon  the 
first  series,  and  the  second  series  to  act  upon  the  bolt.  The  American 
pcwaiUoptic  (secret)  bank-lock,  invented  by  Mr.  Newell  when  iie 
found  that  his  former  lock  was  not  proof  against  picking,  contains 
a  very  elaborate  series  of  primary  and  secondary  tumblers,  the  positions 
of  which  are  subject  to  curious  changes  by  the  action  of  the  key 
itself;  the  owner  can  change  the  arrangement  of  the  bits  of  the 
key  at  pleasure ;  these  bits  re-arrange  the  tumblers  in  the  act  of  lock- 
ing ;  and  then  the  lock  cannot  be  opened  with  the  former  arrangement 
of  bits  in  the  key.  This  lock  obtained  a  high  reputation  in  America 
and  on  the  continent ;  and  in  1851  Messrs.  Day  and  Newell  took  out 
an  English  patent  for  it.  Mr.  Hobbs  afterwards  produced  his  pro- 
tector-lock, a  cheaper  and  more  generally  useful  variety;  it  is  a 
modification  of  the  six-tumbler  lock,  and  contains  a  small  piece  called 
a  moveable  stump,  which  resists  the  withdrawal  of  the  bolt  imtil 
acted  upon  by  the  proper  key.  Another  lock  by  Uobbs  has  for  its 
object  the  absolute  closing  of  the  key-hole  during  the  process  of 
locking,  which  is  eflfected  in  a  most  curious  but  complicated  manner. 

Such  are  a  few  of  the  principal  American  locks.     Long  before  the 

date  of  the  Great  Elxhibition,  the  makers  of  those  locks  maintained  an 

animated  controversy  respecthig  the  merits  of  their  several  inventions, 

accompanied  by  challenges  and  prizes  for  the  picking  of  the  locks. 

NeweU  not  only  picked  Andrews's  unpickable  lock,  but  picked  his  own 

also ;  and  then  set  about  devising  new  means  of  security — just  as 

Vauban,  having  invented  a  partietilar  system  of   fortification  (his 

"first"),  found  out  means  of  capturing  fortresses  constructed  on  that 

system,  and  then  devised  another  system  (his  "  second  ")  to  remedy 

tne  defects  of  the  first.    When  similar  lock-picking  challenges  and  con- 

troversiea  took  place,  at  a  meetitig  of  the  Ixutitute  of  Civil  Engineers 

in  1850,  the  American  exploits  in  this  art  were  mentioned ;  but  it  was 

not  till  the  following  year  that  the  matter  acquired  public  notoriety. 

During  the  Great  Exhibition  in  1851,  Mr.  Hobbs  made  known  his 

opinion  that  all  English  locks  could  be  plciced ;  he  picked  one  inade  by 

Measrs.  Chubb,  to  justify  his  belief;   and  then  arose  a  y^tOm  con- 

ttoversy  as  to  the  question  whether  the  operation  was,  mider  all  the 

ciroumstances,  fairly  conducted.    Messrs.  Bramah  had  for  many  years 

had  a  most  complicated  lock,  for  the  nicking  of  which  a  prize  of  two 

hundred  guineas  was  ofl^red ;  Mr.  Hobbs  tmdertook  this  task,  asked 

for  thirty  days  to  do  it  in,  sttcceeded,  and  obtained  the  prize.    But 

here  agam  a  discussion  arose  a^to  the  fairness  or  unfairness  of  the 

process.    And  so  it  has  been  inV>ther  cases.    Mr.  Smith  picked  a 

Newell  lock ;  but  in  a  t^y  which  (i^as  contended),  amounted  only  to 

a  "ringing  of  the  changes  "  among  aVertain  ndmber  of  combinations, 

and  not  a  real  pidkiUg.    Messrs.  PucW'^ge  and  FkrUell  Invented  a 

lock,  the  picking  of  which  was  to  be  rel!l|^rded  trith  a  priz^;  the  lock 

was  picked,  or  at  least  opened,  and  the 

law  decided  agaiUst  the  claimant.    If 

purpose  to  notice  c^her  lock-picking  exploil 
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for  doing  so ;  but  it  is  obvidus  that  all  the  challenges  on  this  subject 
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■re  likely  to  be  vitiated  by  yarioufl  oiroumBtaoceSi  and  th^  results  con- 
tested  with  angry  l«eUiigs;  for  a  man  whose  trade  is  that  o£  leaking 
safety-locks  woidd  not  be  very  ready  to  acknowledge  the  yulneF^ility 
of  his  own  productions.  The  best  result  of  these  contests  hqs  beeh, 
that  all  the  best  looks  hare  been  made  still  better  than  befpre,  by 
additional  lecurities  suggested  by  the  oontests  themselves.  31r.  ^obbs 
in  1853,  picked  a  lock  in  a  few  minutes  which  had  just  won  a  prize 
from  the  Society  of  Arts — since  which  event  it  has  been  deemed  better 
to  let  the  lock-makers  fi§^t  their  oivn  battles,  without  any  testimonials 
or  sanction  from  learned  bodies.  Mr.  Deoison  has  devised  a  lock  in 
which  a  handle  suffices  to  shoot  or  lock  the  bolt,  but  the  unlocking 
cannot  be  effected  exe^  by  the  previous  iise  <^  a  very  small  key — 
an*!  Arrangement  which  he  thinks  likely  to  be  useful  in  giving  an 
employer  much  control  over  his  clerks  and  others  in  the  use  of  the 
lock. 

The  usefulness  of  this  series  of  controversies  has  also  been  shown 
in  the  improvement  of  the  manufacture  of  locks  generally,  both  in 
efficiency  and  cheapness.  Messrs.  Hobbs  and  Ashley  have  mtroduced 
the  American  pkm  of  manufacturing  by  machinery,  ensuring  both 
rapidity  and  exactness  to  a  degree  not  attainable  by  mere  hand-work ; 
and  it  can  hardly  be  doubted  that  English  manufacturers  must  ultimately 
follow  the  same  ooiirse.  Mr.  i^ce,  of  Wolverhampton,  living  in  the 
very  centre  of  the  lock-making  district,  states  thiftt  down  to  1866, 
there  was  scarcely  a  machine  of  any  kind  used  in  the  manufacture  of 
locks  and  keys  tlm)ughQut  the  whole  district.  Wolverhampton  makes 
most  of  the  good  looks,  WillenhiJl  nearly  the  whole  of  the  common 
kinds;  but  in  the  one  place,  as  in  the  other,  the  operations  are 
almost  wholly  hand-woriE.  The  manufacture  is  mostly  in  the  hands  of 
small  masters,  each  of  whom  works  at  t^e  bench  himself,  and  employs 
a  small  number  of  men  and  apprentices.  The  produce  is  sold  to 
the  Wolverhampton  dusters  or  merchants;  and  many  of  the  small 
masters  depend  on  the  weekly  receipts  from  the  factors  ior  the  means 
of  carrying  on  the  next  week's  operations.  There  are  very  few  lock- 
manulactories  where  the  tnule  is  conducted  on  anything  l^e  a  large 
scale. 

The  principle  and  detail  of  modem  look-conatcuctioitt  will  be  iound 
fuUy  treated  in  Tomlinson'a '  Cyclopoedia  of  Azts ;'  in  the  *  Rudimentary 
Treatise,'  forming  a  part  of  Weale's  Series ;  and  in  Denison's  Essay, 
reprinted  from  the  new  edition  of  the  '  EncydopsBdia  Britannica ;' 
while  Price's  bulky  volume  (nearly  1000  pp.)  on  sa&s,  lodksy  and  keys, 
is  a  storehouse  of  gossip  on  all  parts  of  the  subjects 

•LOCKED  JAW.    [TKPA3nj8.] 

LOOUS.  Thiswoxd,  or  the  Greek  r^of,  signifying  simply  p2aef, 
was  used  by  the  first  geometers  to  denote  a  line  or  surface  over  which 
»  point  may  travel,  so  as  always  to  be  in  a  position  which  satisfies 
some  given  condition.  Thus,  suppose  it  required  to  find  the  position 
of  a  point  at  which  a  given  line  subtends  a  right  angle :  the  answer  is, 
that  the  number  of  such  points  is  infinite ;  for  that  any  point  whatso- 
ever upon  the  surface  of  a  sphere  which  has  the  given  line  ior  its 
diameter  is  such  a  point  as  was  required  to  be  found.  This  would  be 
expressed  as  follows : — the  loeus  of  the  point  at  which  a  given  line  sub- 
tends a  right  angle,  is  the  sphere  described  on  the  given  ^ne  as  a 
diameter.  If,  however,  the  pomt  were  required  to  be  in  a  given  pll^le, 
its  locus  would  no  longer  be  the  whole  sphere,  but  only  that  cirde 
which  is  the  common  section  of  the  sphere  and  tiie  given  plane. 

The  following  assertions  are  really  nothing  more  than  common  pro- 
positions of  geometiy,  stated  in  such  a  noanner  as  to  introduce  the 
term  locus.  (1.)  The  locus  of  the  vertex  of  an  isosceles  triangle 
described  upon  a  given  base  is  the  straight  line  which  bisects  the  base 
at  right  an^es.  (2.)  The  locus  of  the  vertex  of  a  triangle  which  has  a 
given  base  and  a  given  area  is  a  pair  of  straight  lines  parallel  to,  but 
on  different  sides  of,  the  base.  (3.)  The  ^locus  of  the  vertex  of  a  tri- 
angle which  has  a  given  base  and  a  given  vertical  angle,  and  which 
lies  on  a  given  side  of  the  base,  is  an  arc  of  a  circle  ot  which  the 
given  base  is  the  chord ;  and  so  on. 

The  geometrical  analysis  of  the  Greeks  depended  much  upon  the 
investigation  qf  loci,  and  the  method  of  using  them  will  sufficiently 
appear  by  one  instance.  Suppose,  for  example,  it  is  required  to  de- 
scribe a  triangle  of  given  area  and  given  vertical  angle  upon,  a  given 
base.  Laying  down  the  given  base,  it  is  easy  to  draw  the  parallel 
which  9S  the  containing  line,  or  locus,  of  tfa&vertices  of  all  the  triangles 
which  have  the  given  area ;  and  also,  upon  the  same  side,  the  arc  of 
the  circle  which  is  the  locus  of  the  vertices  of  all  the  triangles  having 
the  given  vertical  angle.  If  then  the  parallel  and  the  arc  of  the  drde 
interaeot,  the  point  or  points  of  iaterseotion  are  obviously  the  vertices 
of  triangles  which  satisfy  cJL the  required  conditions;  if  they  do  not 
intersect,  the  problem  is  impossible.  When  the  locus  of  all  the  points 
satisfying  a  given  condition  cannot  be  ascertained  by  elementary  geo- 
metry, and  when  tiiis  locus  is  therefore  taken  for  granted,  we  have  the 
species  of  solutioci  which  was  called  meekamoaL  An  instance  ol  this 
will  appear  in  ^  article  Trissotion  or  thb  Aitgls. 

It  is  to  be  understood  that  no  curve  whatever  is  called  the  locus  of  a 
point>  unless  any  poipt  whatsoever  of  that  curve  may  be  taken  as  the 
point  in  question.  Thus,  if  each  of  six  points  should  satisfy  certain 
conditions,  all  lying  upon  a  given  eurde,  and  if  no  other  point  of  the 
circle  should  satisfy  those  conditions,. that  cinsle  would  not  be  called 
the  locus  of  the  points. 

IrfODGINGS,  in  the  law  of  landlord  and  tenant,  is  applicable  only  to 


apartments  let  for  habitation  in  the  same  house  wj^ih  another;  ^^ 
whether  the  apartments  be  furnished  or  no,  the  law  Is  the  same. 

The  letting,  as  it  comprises  i^n  interest  in  land,  should  la^tiafy  the 
29  Car.  II.  c.  3  §  4  by  being  in  writing,  and  must,  when  produced  in 
court,  appear  to  be  signed  at  least  by  the  party  against  wl^qm  i%  is  prp^ 
duced.  Such  leji^tii^g  eptiUes  the  lodger^  without  ef presp  mef^^ipn  for 
that  purpose  in  the  contract,  to  the  use  of  a^  those  ppnvepie^ces  ?yhich 
are  properly  common  to  the  inmates  of  the  same  house,  and  ftpceasi^y 
to  the  comfortable  use  of  his  apartments,  such  as  do.or-l^oc]ier,  door- 
bell, water-closet,  and  the  like,  the  withdrawal  of  any  o{  which  by  hi^ 
landlord  may  be  a  ground  of  action  for  the  lodger. 

During  the  term  of  occupancy,  IE  any  of  the  lodger's  goods  ^re  )ost 
or  stolen  from  the  house,  the  landlord  is  not  liable  to  make  good  ^e 
lo8s>  as  an  innkeeper  would  be,  unless  it  appear  that  he  W9s  privy  to 
the  wrong.  On  the  other  hand,  if  rent  is  in  arrear  to  jthe  superior 
landlord  he  may  distrain  on  the  goods  of  the  lodger  found  in  the  house, 
notwithstanding  no  rent  is  due  from  him  to  tibie  mesne  landlord ;  the 
lodger's  remedy  in  that  case  being  against  his  immediate  lessor,  by  action 
at  law  for  the  value  of  the  goods  taken. 

The  term  for  which  lodgings  are  let  may  extend  to  any  period  what- 
ever, with  this  difference  however  as  to  the  instrument  <^  oontraot, 
that  it  must  be  by  deed  if  the  term  exceeds  three  yee^  by  SQ  muoh  <9 
a  day.  Usually,  however,  such  apartments  are  let  for  a  portion  of  a 
year  merely — it  may  be  six  months,  a  quarter  of  a  year,  a  montiii,  pr  a 
week — and  the  rent,  if  not  a  gross  sum  for  the  who^e  period,  xn^y  be 
stipulated  as  payable  by  the  week,  month,  or  other  convenient  period. 
II  it  appear  by  the  contract,  taken  as  a  whole,  that  it  was  for  ^  period 
absolutely,  the  tenancy  expires  with  the  end  of  the  time,  and  t^re  is 
no  neces^iy  for  notice  to  terminate  it.  But  if  it  appear  thst  both 
parties  to  the  contract  contemplated  a  continuuig  tenanoy,  tex^ninable 
by  either  on  giving  ^e  usual  notice,  it  then  becomes  a  question  what 
notice  must  be  given.  It  is  by  no  means  certain  that  a  weekly  tenant 
is  bound,  in  the  absence  of  usage  or  contract,  to  give  any  ziotioe  what- 
ever of  his  vraah  to  end  the  tenancy ;  in  London  he  must  give  a  week's 
notice,  but  that  depends  on  the  custom.  Some  tett-writezs  have 
inferred  that  monthly,  quarterly,  or  half-yearly  tenancies  are  only 
terminable  by  a  notice  of  equal  length  with  the  .tenancy.  No  d9!ubt 
such  a  notice  would  be  sufficient,  and  it  is  the  safer  course  to  adopt 
when  convenience  will  allow.  But  in  the  absence  of  any  contract 
between  the  parties,  it  does  not  appear  but  Uuit  a  month's  notice, 
terminating  with  the  end  of  the  period,  would  suffice  to  determine  a 
tenancy  for  any  shorter  time  than  a  year.  Where  a  person  hired 
furnished  apartments  for  three  months,  and  a  receipt  was  given  lor  .the 
rent  payable  ior  the  whole  period,  but  at  the  end  of  the  time  he 
continued  still  to  occupy,  it  was  h^d  that  the  jury  might  infer  from 
these  circumstances  that  the  tenancy  was  continued  afterwards  iram 
week  to  week. 

The  7  &  8  Geo.  lY.  c.  29,  §  45,  protects  the  property  of  those  wiio 
let  lodgings  from  the  dishonesty  of  their  tenants  by  making  it  ielony 
for  the  person  in  occupation  to  steal  or  appropriate  any  chiittel  or 
fixture  allowed  to  be  used  in  any  house  or  lodging. 

On  this  subject  see  further  Woodfall,  Landlord  and  Tenant. 

LOG  and  LOOLINE.  The  i^paratus  by  which  the  velocity  ol  a 
ship's  motion  through  the  water  is  measured.  If  at  any  moment  a 
piece  of  wood,  or  other  light  substance,  be  thrown  out  of  a  ship  while 
sailing,  as  soon  as  it  touches  the  water  it  censes  to  partake  of  the  ship's 
motion ;  the  sh;p  goes  on,  and  leaves  it  behind.  If  then  after  a  certain 
interval,  say  of  half  a  minute,  the  distance  of  the  vessel  from  tiie 
floating  body  be  accurately  measured,  the  rate  of  the  ship's  moUon 
throu^the  water  will  be  ascertained ;  we  do  not  say  the  actual  rate 
of  the  ship's  going,  but  only  that  of  its  motion  through  tiie  water, 
because  in  many  cases  currents  exist,  and  the  wood  itself  is  carried 
along ;  consequently  the  true  rate  cannot  thus  be  known. 

This  is  the  principle  of  the  log :  in  practice  the  log  is  a  flat  piece 
of  wood,  generally  of  the  figure  of  a  quadrant,  loaded  with  lead  on 
its  arc,  to  make  it  float  upright ;  to  this  is  attached  a  line  about  150 
fathoms  long,  divided  into  equal  lengths  by  little  pieces  of  knotted 
twine  rove  into  it.  These  divisions  begin  about  twenty  or  thirty  yards 
from  the  log,  where  a  piece  of  red  rag  is  usuallv  fastened,  in  order  to 
thow  the  place  readily.  All  the  line  between  the  log  and  the  rag  is 
called  the  stray  line,  and  is  of  course  omitted  from  the  account.  When 
the  log  is  thrown  into  the  sea,  which  is  done  from  the  lee  quarter  of 
the  vessel,  the  log-line,  by  the  help  of  a  reel  on  which  it  is  wound,  is 
immediately  veered  out,  at  least  as  fast  as  the  ship  sails;  as  soon  as  the 
red  rag  leaves  the  reel,  a  half-minute  glass  is  turned,  and  when  the 
sand  is  all  run  down,  tiie  reel  is  stopped.  Then  by  measuring  the 
quantity  of  line  run  out,  the  distance  sailed  by  the  vessel  in  half  a 
minute  is  known,  and  by  calculation  its  rate  of  going  per  hour.  There 
are  various  ways  of  dividing  the  line,  the  most  usual  of  which  is  to 
place  the  knots  at  distances  of  50  feet  from  each  other ;  now  as  120 
times  half  a  minute  make  an  hour,  and  120  times  50  feet  make  almost 
a  geographical  mOe,  so  many  knots  will  run  from  the  reel  in  an  experi- 
ment as  the  vessel  sails  milesin  the  hour ;  from  this  comes  the  expres- 
sion of  a  vessel's  saUing  so  many  knots  an  hour — ^meaning  miles.  Fifty- 
one  feet  would  be  more  accurately  130th  part  of  a  mile  than  50  feet; 
but  it  is  found  practically  that  the  ship's  way  is  always  alittJe  moje 
than  that  given  by  the  log,  arising  from  the  droumstance  that  ^e  line 
is  unavoidably  pulled  in  some  degree,  and  the  log  is  consequently 
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not  a  fixed  point;  it  is  moTeover  safer  to  have  a  ship  behind  the 
reckoning  than  before  it,  which  induces  many  commanders  to 
shorten  the  distances  between  the  knots  to  fori^-eight  and  even 
forty-five  feet.  Whatever  distance  be  taken,  it  is  found  convenient  to 
Bubdiviide  into  ten  parts  for  decimals  of  a  mile.  Careful  commanders 
remeasure  the  log-line  frequently,  to  ascertain  if  it  varies  from  its 
original  length.  In  case  of  an  alteration  they  apply  a  correction  to  the 
rate  found  by  a  common  process  in  the  rule  of  three — as  the  length 
which  the  commander  redcons  upon  is  to  the  real  interval,  so  is  the 
apparent  rate  to  the  true  rate.  A  similar  correction  is  required  if  the 
half-minute  glass  is  found  to  be  wrong. 

In  the  best  regulated  vessels  the  log  is  hove  every  hour ;  and  in 
calculating  the  ship's  going  it  is  supposed  that  the  rate  has  not  varied 
between  the  intervals  of  heaving;  but  if  the  wind  has  sensibly 
varied,  or  more  or  less  sail  has  been  set  during  the  time,  then  an 
allowance  is  noade  according  to  the  discretion  of  tiie  person  who  keeps 
theaooountk 

A  few  years  ago  a  very  curious  log  was  invented  by  Mr.  Hookey, 
which  though  ingenious  was  too  complex  to  come  into  general  use ;  its 
object  was  to  afford  as  great  a  resistance  as  possible  to  the  pull  of  the 
line,  and  at  the  same  time  to  be  easily  drawn  back  to  the  ship  when 
its  work  was  done.  This  log  is  shaped  like  a  fish,  and  the  line  is  in  its 
mouth. 

A  m<>re  practically  useful  suggestion  of  Mr.  Hookey  was  to  soak 
the  line  in  a  mixture  of  three  parts  linseed  oil  and  one  part  fish 
oil,  which  prevented  its  shrinking;  a  matter  of  no  small  import- 
ance when  it  is  considered  that  a  new  line  without  preparation  will 
lose  60  or  60  feet  of  its  length  bv  contraction  when  wetted. 

Of  late  years  Massey's  patent  log  has  been  used  with  great  benefit 
to  navigation,  as  the  time  being  noted  when  it  is  put  overboard,  it  may 
be  allowed  to  tow  arstem  for  hours,  at  the  expiration  of  which  the 
number  of  revolutions  of  a  vane  attsu^hed  to  it,  may  be  read  off  from 
a  self-registering  dial,  and  compared  mth  the  time,  from  which  la 
deduced  the  ship's  velocity.  Its  form  is  too  well  known  to  need 
further  description. 

LOG-BOARD  an^  LOG-BOOK.  These  contain  the  account  of  the 
ship's  progress,  as  deduced  from  observations  of  the  log.  The  log-board 
is  either  a  large  piece  of  plank,  blackened,  ruled,  and  prepared  for 
writing  on  with  cnalk,  or  else  a  slate  with  divisions  scratched  upon  its 
surface.  As  soon  as  the  seaman  has  hove  the  log,  and  the  rate  of 
motion  is  ascertained,  the  number  of  knots,  with  the  odd  tenths,  or 
odd  &thoms,  eight  of  which  eoual  one  knot,  are  written  on  the 
board,  each  in  its  proper  ruled  column ;  also  the  course  of  the  vessel, 
the  direction  of  the  wind,  and  any  remarks  made  at  the  moment. 
This  is  repeated  every  time  the  log  is  hove,  and  once  in  twenty-four 
hours  the  whole  is  copied  into  a  book  called  the  Ipg-book,  which  is 
ruled  for  the  purpose  in  the  same  way  as  the  log-boanl,  and  in  whic^ 
also  all  the  traiuactions  relative  to  navigation  are  inserted,  such  as 
bearings  iand  distance  of  lands,  rocks,  and  shoals,  the  direction  and 
velocity  of  currents,  the  state  of  the  weather,  and  also  whatever  principal 
operations  are  performed  in  the  ship,  such  as  reefing  topsails,  tacking, 
wearing,  Ac.  It  is  also  usual  to  set  down  every  dav  the  whole  course 
and  distance  nm,  calculated  from  the  results  of  all  the  several  trials 
made  by  the  log,  with  the  distance  and  bearing  of  some  port  to  which 
the  ship  is  approaching.  The  account  thus  obtained  is  technically 
termed  dead-reckoning,  and  is  never  quite  correct,  being  subject  to  all 
the  errors  caused  bv  «>*»f»gi"g  the  direction  and  velocity  m  the  intervals 
of  observing,  by  the  sort  of  guess  usually  mads  at  the  course  and 
rapidity  of  currents,  and  at  the  amount  of  the  fi^Uing  off  of  the  vessel 
from  its  apparent  course,  technically  called  lee-way.  The  dead  reckoning 
is  however  neoessarily  used  until  an  opportunity  is  afforded  of  taking 
observations  for  latitude  and  longitoae,  or  until  some  place  whose 
position  is  known  comes  in  sight;  the  true  place  of  the  ship  is  then 
substituted  in  the  log-book  for  that  obtained  by  dead  reckoning,  and 
from  that  place  subsequent  reckonings  are  made  until  another 
observation. 

By  17  &  18  Vict  0.104,  the  Board  of  Trade  sanction  certain  forms 
of  log-books  (called  ofieial  logs)  as  adapted  to  oertain  kinds  of  voyages, 
and  it  is  rendered  imperative  on  every  commander  to  see  that  all 
entries  therein  be  naade  as  soon  as  possible  after  the  ooounences  happen 
which  are  therein  noted. 

The  official  log-book  is  supposed  to  contain,  in  addition  to  the  nautical 
memoranda  above  named,  a  nithful  register  of  every  crime  and  offence, 
with  their  punishment,  on  board  the  shm ;  every  case  of  aocidoit  or 
illness,  with  ^wztioulan  of  treatment ;  the  cause  of  every  death ;  a 
register  of  births;  eytaj  marriage;  the  sale  of  deceased  seamen's 
effects ;  the  character  of  each  of  the  crew^  or  sufficient  reasons  for 
withholding  the  opinion  thereupon ;  a  fuU  account  of  all  accidents  to 
the  ship  and  stores;  details  of  collisions, &c. :  indeed  the  ship's  log- 
book forms  not  only  a  complete  history  of  the  voyage,  but  adds  to  our 
knowledge  of  marine  statistics,  and  thus  furthers  materially  the 
interests  of  commerce,  while  its  records  promote  the  ends  of  justice, 
for  entries  in  the  official  log  are  received  as  evidence  in  any  court 
of  law 

Nor  is  commerce  alone  the  gainer  by  attention  to  the  log-book. 
Remarks  on  temperature,  winds,  weather,  and  Indeed  aU  notable  diurnal 
phenomena,  have^  by  indefatigable  comparisons  and  well  digested  de- 
ductions, enUghtened  the  meteorologist;  while  the  hydrographer  has 


enriched  with  no  leas  seal  the  treasures  of  nautical  science  from  the 
mere  notes  of  the  observant  sailor.  These  would  seem  to  be  the  only 
legitimate  subjects  which  claim  a  navigator^s  attention  in  keeping  his 
log-book,  but  the  progress  of  education  among  sea-offioera  is  shown 
year  by  year  in  a  maimer  as  pleasing  as  it  is  important  The  zoologist, 
the  natural  historian,  and  indeed  the  philosopher  himself,  peroeiTe  and 
acknowledge  the  vast  benefits  which  a  judieious  naval  observer  may 
vet  confer  on  science.  The  field  for  research  is  a  wide  one :  the 
heavens,  tiie  atmosphere,  the  ocean,  each  yields  its  quota  of  absorbing 
interest  and  improving  pastime  to  the  intelligent  sailor,  and  impressions 
as  indelible  as  they  are  eimobling  lead  him  insensibly  towards  social 
elevation.  Little  indeed  should  we  know  of  ourrents,  trade  winds,  the 
gulf  stream,  dust  showers,  &c.,  but  for  the  seaman's  "  log-book,"  official 
or  private. 
LOGARITHMIC  CURVE  and  LOGARITHMIC  SPIRAL.    The 

former  has  for  its  rectang^ular  equation  y = a  ,  and  Its  most  remarkable 
property  is  that  its  subtangent  is  the  same  at  every  point  of  the  curve. 

The  latter  has  r=ca  for  its  polar  equation,  and  its  tangent  always 
makes  the  same  angle  with  its  radius  vector;  whence  it  is  called  the 
equiangular  spiral. 

LOGARITHMS.  The  etymology  of  this  word  is  \ay&p  ipa/Js,  ike 
number  of  the  roHoa  ;  and  the  reason  for  the  appellation  will  appear  in 
the  course  of  this  article.  We  assume  that  the  reader  has  the  common 
knowledge  of  logarithms,  and  of  the  method  of  using  them. 

We  have  abandoned  the  intention  of  giving  a  view  of  the  rise  and 
progress  of  logaritbmos,  for  the  following  reasons.  The  subject  is  now 
one  of  such  wide  extent,  when  its  theory  and  practice  are  both 
included,  that  it  would  be  like  writing  the  history  of  a  complete 
science  to  put  together  all  that  would  be  needed  in  an  article  pro- 
fessing to  show  the  past  and  present  state  of  logarithmic  algebra,  as 
well  as  of  logarithmic  computation.  If  we  were  to  confine  ourselves  to 
the  latter  only,  the  view  of  the  subject  would  be  too  confined.  And 
since  the  elements  of  the  subject  now  usually  given  are  clothed  in  the 
most  modem  algebraical  form,  it  would  take  considerable  space  to 
explain  at  length  the  process  of  the  early  writera  in  terms  intelligible  to 
those  who  are  not  conversant  with  their  writings.  We  shall  therefore 
devote  the  first  part  of  this  article  to  such  explanations  as  will  enable 
the  student,  ireeh  from  modem  books  of  algebra,  to  read  the  various 
histories  which  exist  with  facility  :  and  we  abstll  then  point  out  how  to 
deduce  the  principal  formulae  coimected  with  logarithms. 

The  early  history  of  logarithms  will  be  found  at  length  in  the 
prefEuse  to  Dr.  Hutton's  Tables ;  in  the  '  History  of  Logarithms'  con- 
tained in  the  first  volume  of  Dr.  Hutton's  Tracts,  in  Delambre's 
'  Histoire  de  rAstronomie  Modeme,'  voL  L  pp.  491-568.  See  also 
Tables,  and,  in  the  Bioo.  Div.,  Napier,  Bbiqgs,  Gukteb,  Kxpleb, 

MSBOATOB,  Ac. 

The  idea  of  logarithms  originally  arose  (in  the  mind  of  Napier)  from 
the  desire  to  make  addition  and  subtraction  supply  the  place  of  multi- 
plication and  division.  A  table,  in  which  are  registered  1,  a,  a',  <i*,  Ac., 
supplies  this  desideratum  to  a  oertain  extent ;  for  since  a"  multiplied 
by  ov  gives  a  *'**',  we  find  the  product  of  the  first  by  adding  their 
exponents,"  and  lookini;  in  the  table  for  the  (x+y)th  power.  Thus 
for  the  set  1,  2,  4,  8,  16,  &c.,  a  table  of  logarithms  is  easily  con« 
structed,  a  specimen  of  which  is  as  follows  : — 


Nam. 

log. 

Nam. 

loff. 

Mtim. 

log. 

1 

0 

82 

5 

1024 

10 

2 

1 

64 

6 

2048 

11 

4 

2 

128 

7 

4096 

12 

8 

8 

256 

8 

81*92 

13 

16 

4 

512 

9 

16384 

14 

Thus,  to  multiply  64  and  128,  that  is,  to  find  the  product  of  the  sixth 
and  seventh  powen  of  2,  we  must  take  the  (6  +  7)th  or  18th  power, 
which,  from  the  table,  is  8192. 

Such  a  table  would  be  useless  for  general  purposes,  since  it  omits 
more  numbera  than  it  contains.  But  if  we  take  a  very  little  greater 
than  unity,  the  powera  wiU  increase  but  slowly,  and  every  whole  number 
within  given  limits  may  be  made  either  a  power  of  a,  or  very  near  to  a 
power  of  a.  Suppose,  for  instanoe,  that  we  wish  for  a  table  of 
logarithms  which  shall  contain  among  its  numben  either  every  whole 
number  under  a  million  or  a  fraotion  within  h  of  every  numbor  under 
a  million.  Extract  the  square  root  of  one  million,  the  square  root  of 
that  square  root,  and  so  on,  imtil,  say  the  rth  root  of  one  million  has 
been  extracted,  and  let  this  rth  root  be  1 +<•  It  is  obvious  that  this 
extraction  may  be  carried  on  imtil  .t  is  small  as  we  please.  Con 
sequently  (1  +  ty  Is  a  million,  and  every  lower  power  of  1  +  <  is  less 
than  a  million,  so  that  (m  stuiding  for  a  million)  no  two  oonseoutivo 
powen  differ  l^  so  much  as  the  difference  of  m  and  m  (1 +0,  or  by  so 
much  as  nU,  If  then  we  proceed  with  the  extraction  until  nU  be  less 
than  h,  we  shall  have  t  of  the  degree  of  smallness  required :  that  is, 
since  every  whole  number  less  than  m  lies  between  two  powen  of 
1  + 1,  having  exponents  less  than  r,  d  fortiori  every  such  whow  number 
must  be  within  A  of  soine  power  of  1  +  <. 

This  is  in  fact  the  first  view  which  was  taken  of  the  method  of 
oonstructing  tables  of  logarithms ;  and  it  must  be  rememboied  that 
Naper  was  not  in  possession  of  the  modem  way  of  expressing  the 
powera  of  quantities.    On  the  methods  of  f^litimng  such  enormotis 
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comptitatioiu,  and  on  the  details  which  still  renuuned  for  the  first 
calculBtors  after  they  had  applied  all  the  analysis  which  they  had,  we 
have  not  here  to  speak ;  hut  we  shall  now  show  how  the  table  may  be 
formed  by  mere  labour,  and  how  the  word  logarithm  arises. 

Let  us  suppose  that  our  system  is  to  be  such  that  0  being  the 
logarithm  of  1,  a  hundred  thousand  shall  be  the  logarithm  of  10.  If 
the  hundred-thousandth  root  of  10  be  extracted  and  called  1  +  ^  it 
would  be  found  that  2  is  very  nearly  the  30103rd  power  of  (1  + 1),  that 
3  is  very  nearly  the  47712th  power  of  1  +  ^  and  so  on.  If  then, 
beginning  vrith  1,  we  increase  it  in  the  ratio  of  1  to  1  +  e,  giving  1  +  0 
if  we  increase  tlusm  the  ratio  of  1  to  1  +  <,  giving  (I  +0'»  ^^'^  bo  on,  it 
appears  that  we  shall  reach  2  (or  very  near  to  it,  one  way  or  other), 
when  80103  such  ratios  have  been  taken ;  or  if  we  pass  from  1  to  10  by 
100000  steps,  increasiDg  each  time  in  the  same  ratio,  we  shall  come 
nearest  to  2  in  80103  steps,  which  is  therefore  the  number  of  times  the 
increase  is  made  in  a  certain  ratio,  or  the  number  of  the  ratios,  the 
AoTwr  iift0tA6s,  or  l^e  logarithm,  of  2. 

In  such  a  table  it  must  of  course  follow  that  the  logarithm  of  a 
product  is  exactly  or  very  nearly  the  sum  of  the  logarithms  of  the 
factors,  since  for  instance  2  being  (1  +0***"  and  3  being  (1  +  «)•»*»•  very 
nearly,  6  must  be  very  nearly  (1  + 1)"*^\  Nor  is  this  proper^  altered, 
if  we  divide  or  multiply  all  the  logarithms  bv  the  same  number.  If 
then  we  divide  eveiy  logarithm  by  100000,  the  logarithm  of  10  becomes 
1,  that  of  2  becomes  '80103,  and  that  of  8  becomes  '47712,  as  in  the 
common  tables. 

The  first  step  of  importance  which  was  made  in  the  logarithmic 
analysis  vnw  the  following.  If  <  be  very  small,  the  lower  powers  of 
1+t,  the  square,  cube,  &c.,  are  1  +  2<,  1  +  8t,  fta,  vezy  nearly ;  or  if  m 
and  n  be  not  so  great  but  that  nU  and  nt  are  still  small,  the  mth  and 
nth  powers  ofl+tarel+ffU  and  l+nt  vezy  nearly.  But  the  logarithms 
of  these  powers  are  m  and  n ;  that  is,if  1;  and  I  be  small,  the  logarithms 
ot  1  +  k  and  1  +  Z  are  very  nearly  in  the  proportion  of  ib  to  2.  If  then 
we  take  two  numbers,  a  and  b,  and  extract  a  very  high  root  (say  the 
rth)  of  both,  so  that  tiie  results  are  very  near  to  unity,  say  1 + A;  and 
1  +  2,  we  have  (nearly) 

log.  ^/a  :  log^  ^/b  i  :  k  :  I 

But  the  two  first  terms  are  in  the  same  ratio  as  log  a  :  log.  b,  since 
the  multiplication  of  the  former  terms  by  r  gives  tiie  latter.  Con- 
aequentiy,  when  the  logarithm  of  one  number  is  known,  that  of  any 
other  can  be  found  to  any  degree  of  nearness.  We  shall  presentiy  see 
this  in  a  clearer  form ;  it  is  sufficient  here  to  show  how  the  theorem 
was  first  obtained.  If  to  the  preceding  methods  we  add  that  of  Intsr- 
POLATION,  which  Briggs  used  with  success,  we  have  before  us  the  bases 
of  the  original  computations  of  logarithms. 

It  was  evident  from  the  first  that  the  connection  between  a  logarithm 
and  its  number  must  be  of  the  following  kind :  when  the  logarithm 
increases  in  arithmetical  progression,  the  number  must  increase  in 
geometrical  progression ;  so'that  if  a  and  a + 6  be  the  logarithms  of  ▲ 
and  AB,  then  a + 26,  a  +  86,  &c.,  must  be  the  logarithms  of  ab',  ab*,  &o. 
Several  mathematicians  had  formed  this  conception ;  but  *  the  prelimi- 
nary difficulty  which  stopped  their  progress  was  their  being  unable  to 
present  the  series  of  natural  numbers  (or  fractions  of  a  high  degree  of 
nearness  to  them),  in  the  shape  of  terms  of  a  geometrical  progresnon. 
The  great  merit  of  Kapier  is  threefold :  first,  he  distinctiy  saw  that  aU 
numbers,  within  any  given  limit,  may  be  either  terms,  or  as  near  as  we 
please  to  terms,  of  a  geometrical  progression ;  secondly,  he  had  the 
courage  to  undertake  the  enormous  labour  which  was  requisite  for 
the  purpose ;  thirdly,  he  made  an  anticipation  of  the  principle  of  the 
differential  calculus  in  developing  the  primary  consequences  of  the 
definition. 

The  predecessors  of  Napier  probably  did  not  well  imderstand  the 
notion  of  a  quantity  varying  in  geometrical  ratio,  while  another  varied 
simultaneously,  but  in  an  arithmetical  ratio.  Tho  difficulty  is  that 
which  a  beginner  finds  in  seizing  the  notion  of  compouna  interest 
carried  to  its  extreme  limit,  so  that  every  fraction  of  interest,  however 
small,  begins  to  make  interest  from  the  moment  it  becomes  due.  We 
have  preferred  to  omit  this  consideration  in  the  article  Iktebest, 
where  it  would  have  been  of  no  practical  use,  and  to  introduce  it 
here,  where  it  may  aid  in  the  explanation  of  the  first  principles  of 
logarithms. 

Let  £1  become  £(l+r)  in  a  year,  and  consequentiy,  at  the  some 
rate  of  interest,  it  becomes  £(l  +  r)*  in  n  years.  Suppose  however 
that  interest,  instead  of  being  payable  yearly,  is  paid  z  times  in  a  year, 
and  that  interest  makes  interest  from  the  moment  it  is  paid.  Conse- 
quently, at  the  end  of  the  first,  second,  &c.  fractions  of  a  year,  the 
pound  first  put  out  becomes 

or  M  +  —  )  at  the  end  of  one  year,  and  T  1  +  7  y  at  the  end  of 

n  years. 

If  wa  mav  make  t  as  great  as  we  please,  that  is,  if  we  may  make 
payments  of  interest  follow  one  another  as  quickly  as  we  please,  we 
may  make  the  increase  of  the  pound  approach  as  nearly  as  we  please 
to  a  gradual  increase,  of  which  it  must  be  the  characteristic  that  in 


*uocessive  equal  times  the  amounts  are  in  geometrical  progression. 
Let  A  B  become  a  0  in  a  time  reprepresented  by  6  e.    Di^e  b  e  into 
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any  number  of  e(|ual  ports,  and  in  the  successive  equal  times  bp,pq, 
qr,  &c.,  let  a  pomt  move  through  bp,  pq,  qb,  &a  In  the  article 
AooELBRATiON  is  explained  the  manner  in  whidi  a  succession  of 
impulses,  sufficiently  small  in  amount,  and  often  repeated,  may  be 
made  to  give,  as  nearly  as  we  please,  the  results  of  a  perfectly  gradual 
motion.  At  b  let  a  velocity  be  given  sufficient  to  carry  the  point  to  p 
in  the  time  bp  ;  at  p  let  an  impulse  be  given  which  would  cause  p  q  to 
be  described  in  the  time  p q,  and  so  on.  And  let  a B,  a  p,  aq,  &a,  be 
a  continued  set  of  proportionals,  namely,  ab:ap:  :ap:aq:  :aq: 
A  R,  &c.  Increase  the  number  of  subdivisions  of  6  e  without  limit,  and 
we  approach  as  a  limit  to  gradual  motion  of  such  a  kind  that  the 
distances  of  the  point  from  a,  at  the  end  of  any  successive  equal  times, 
shall  be  in  continued  proportion.  To  show  this,  suppose  we  compare 
the  motion  from  B  to  0  with  any  other  part  of  the  motion  described 
in  some  subsequent  time  6V  (equal  to  be),  and  which  carries  the 
moving  point  from  b'  to  o'.  Divide  the  time  6V  into  as  many  equal 
parts,  b'p^,  p'^,  &c.,as  before,  and  let  bV,  f'q',  &c.,  be  the  lengths 
described  in  the  second  set  of  subdivisions.  Then  by  the  law  of  the 
motion  ab:ap::ab':ap',  whence  b  p  and  b'  p'  are  in  the  ratio  of 
AB  to  ab';  and  similarly  pq  and  p'q'  are  in  the  ratio  of  a P  to  a f^, 
that  is,  of  A  B  to  A  B' ;  and  so  on.  Consequentiy,  the  sum  of  B  p,  p  q, 
&c.,  or  B  0  is  to  the  sum  of  b'f',  p'q',  kc,  or  b'  c',  in  the  same  ratio  of 
A  B  to  A  b'  ;  whence  also  AOistoAO'asABtoAB',  orAB:Ao:: 
A  b'  :  a  0'.  That  is,  if  in  any  one  time  the  distance  from  a  increases 
from  X  to  T,  and  in  any  other  equal  time  from  7Lf  to  t',  then  x  :  t  :  : 
x' :  Y'.  From  which  it  readily  follows  that  the  distances  attained  at 
the  ends  of  successive  equal  times  ore  in  continued  proportion. 

More  than  this,  the  velocities  of  the  moving  point  at  b  and  b'  are  as 
B  p  to  B'  p'  (these  being  spaces  described  in  equid  times) :  and  the  ratio 
of  these,  however  many  may  be  the  niunber  of  subdivisions,  is  always 
that  of  A  B  to  a'  b'.  Hence  a  gradual  motion  of  the  character  described 
is  one  in  which  the  velocity  of  the  moving  point  increases  in  the  some 
proportion  as  the  distance  from  a. 

In  the  preceding  diagram,  the  time  elapsed  from  b  to  c  is  the 
logarithm  of  a  0,  that  of  a  b  being  0.  An  infinite  number  of  systems 
may  be  constructed,  depending  on  the  different  velocities  with  which 
the  moving  point  may  be  supposed  to  start  from  b.  In  Napier's 
system,  at  least  in  that  system  stripped  of  certain  peculiarities  not 
worth  noting  at  present  [Tables],  a  b  being  a  unit,  the  point  starts 
from  b  at  the  rate  of  a  unit  of  space  (a  b)  in  a  unit  of  time :  obviously 
the  most  simple  supposition  wluch  can  be  made,  and  which  has  pro- 
cured for  this  system  the  distinctive  title  of  natural  logarithms.  In 
Briggs's  system  the  point  starts  frora  b  with  such  a  velocity  that  (a  b 
being  1)  it  shall  have  attained  10  times  a  B  in  one  unit  of  time.  This 
requires,  as  we  shall  see,  an  initial  velocity  of  2  302585  . . .  times  ab 
in  one  unit  of  time. 

In  addition  to  the  principles  here  laid  down,  a  known  property  of 
the  hyperbola  very  early  showed  that  logarithms  would  become 
applicable  to  geometry  :  and  thus  it  happened  that  the  first  decidedly 
algebraical  step  in  the  computation  of  logarithms  was  announoed  in 
Mercator*s '  Logarithmotechnia,'  as  the  quadrature  of  the  hyperbola. 
Let  A b  and  Aa  be  the  asymptotes  of  an  hyperbola,  and  let  a B,  a  0, 
A  D,  Ac,  be  in  continued  geometrical  progression.  Draw  b  K,  0  L,  D  M, 
&a,  parallel  to  the  other  aifymptote  a  o,  then  the  hyperbolic  trapesia 
BKLO,  OLMD,  D M N E,  &c,  are  equal,  or  bklo,  bkmd,  bkne,  fta, 
are  in  arithmetical  progressioiL  So  that  any  trapezium  bkmd  is  a 
logarithm  to  its  terminal  abscissa  ad.  This  property  was  the  dis- 
ooveiy  of  Gregory  St.  Vincent,  who  published  it  in  his  '  Opus  Geome- 
tricum,'  Antwerp,  1647.  It  was  therefore  unknown  both  to  Napier 
and  Briggs. 


We  shall  now  take  the  question  of  logarithms,  availing  ourselves  of 
the  power  of  modem  algebra. 

X^iuCum. — ^By  the  logarithm  of  a  number  let  any  such  function  of 
that  number  be  understood  as  has  the  following  property.  When  x 
isto^aso^'istoy',  the  logarithm  of  x  exceeds  or  fi^  short  of  the 
logarithm  of  y  by  as  much  as  the  logarithm  of  xf  exceeds  or  falls  short 
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ot  HiMt  of  ^.  Lei  ^c  be  the  fanotian  'v^idi  a  number  is  o£  its 
logarithm :  ao  that  x=^^  (log  x),  M  then  a  and  a +6  be  logarithmB  o( 
X  and  y,  and  if  c  be  the  logarithm  of  x',  then  bb  x  :y  :  :x^  ij/,  c+b 
mufit  be  the  logarithm  of  y*.  And  a;,  y,  a/  and  y'  are  fseverally  ^  a, 
^(a+6),  ^cand^(e  +  &).    Butajy'=«'y,  or 

Let  ^  a  or  a;  be  the  number  which  has  0  for  its  logarithm ;  then  a=0; 
and  Galling  v  the  number  in  question,  we  have 

J 

^{c+b)        0  c        06 

But  "by  the  theorem  proved  in  the  artide  Binohul  Theobbm,  this 
can  only  be  true  on  the  supposition  that  0  c  -r-  n  is  such  a  function  of 
o  as  0*,  where  o  is  independent  of  c.  Consequently,  the  number 
whose  logarithm  is  c  must  be  no'.  This  evidently  satisfies  the  con- 
ditions, and  the  theorem  quoted  shows  it  to  be  the  only  function 
which  satisfies  the  conditions. 

It  is  most  convenieiit  to  assume  1  as  the  number  v,  which  has  0  for 
its  logarithm.  We  have  then  the  following  equation^  connecting  a 
number  with  its  logarithm, 

so  that  every  number  has  a  lo^parithm  for  any  value  of  o  we  may  take, 
only  it  must  be  remembered  that  the  same  value  of  o  must  always  be 
used.  The  logarithms  of  all  numbers  for  a  given  value  of  o  form  a 
tystem :  and  c  is  called  the  boM  of  that  system. 

Given  a  system  of  logarithms,  we  now  inqxiire  how  to  find  the 
logarithms  in  any  other  system.  Let  a  and  b  be  ihe  bases  of  the 
systems,  and  a  and  b  the  logarithms  of  any  number  x  in  the  two  bwee. 
Then  we  have 

-•  a 

wheDoe   B=A^,  or  log  B  (base  ▲)«  t, 

X  g  ,        n.        V      log  X  (base  a) 

^  =  logB(baaeA)>^^^g^tbaseB)^^^^^^^^; 

that  is,  to  turn  one  system  of  logarithms  into  anotiMr  with  any  new 
base,  divide  every  logarithm  in  the  ijystem  by  the  logarithm  whioh 
there  belongs  to  the  new  base. 

We  now  proceed  to  the  method  of  determining  logaiithms.  In  the 
aitiole  Ldut  it  is  shown,  by  means  of  the  Vw*oniftl  theorem, 'tiiat  of 
the  two  series 
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l+aa:+    2     +  2.8  '*■  2.8.4  ■*■*'••' 

the  second  is  the  orth  power  of  the  first.  A  remarkably  nmple  case 
presents  itself,  which,  in  &ct,  leads  to  Napier's  system  of  logarithms  : 
it  is  when  a  ~  1.    In  this  ease  the-first  serien  becomes 

-  1        J_  1 

.1+1+2  +  2.8  +  2.8.4  ■♦■ ♦ 

wluch  la  very  convei;gent,  aod  is  2*7188jB1828,  very  nearly.  This 
remarkable  series  is  generally  denoted  hy  c  (sometimes  by  e,'LapIace 
always  uses  c  f er  it),  and  we  have 


sfi 


sfi 


••=^1+^+2  +  2:5  +  -- 


•  • 


In  Ifapier's  system,  then  (we  shall  presently  show  that  this  is 
Napier's  system),  a:  is  the  logarithm  of  l+a:+la?+  . . . . ;  or  the 
logarithm  being  given,  the  number  can  be  inunediately  found. 

Since  the  last  equation  is  universally  true,  for  x  write  log  axx, 
where  log  a  means  log  a  (base  c).    The  first  side  then  becomes 


^iogax»,  or  (fioK*)',  or  o»; 
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g*  —1                   (log  g)'.  X 
—      B  log  g  +  2 + 

if  «  be  diminished  without  limit,  we  have  then 

i--l 
Limit  of  — -^ —  s=  log  a  (base  f ) ; 

'or,  for  a  given  (and  very  small)  value  of  a,  tl^e  logarithms  of  different 
numbers  (g)  are  very  nearly  in  the  proportion  of  the  values  of  o^  —  L 
This  is  the  theorem  to  which  we  have  before  alluded. 


Let  g=l  +  5,  then 
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if  X  diminidb  without  limit,  the  limit  of  the  first  side  has  been  shown 
to  be  log  (1  +  i).  the  base  being  f,  which  is  j^^ways  to  be  understood 
when  the  contrary  is  not  expressed.  The  limit  of  the  second  side  is 
easily  found  by  making  x=0,  and  we  thus  have 

I^         Ifi         P 
log(l+6)=&--2-  +  "J-  —  -J-  +.^..., 

whioih  howetrer  is  only  oonvecgent  when  b  lies  between  —1  and  +1 
j^oe  this  last  is  umversally  terua,  we  find,  by  substituitiiig  -^bi^jtr  i, 

6»         ft»         ft* 
log  (1-6)= -ft-  "2"  -  T  ~  T^--"' 
and  subtracting  the  first  from  the  secoiid,  remepbering  that 

1+* 
log  (1 + 6)  -  log  (1  -  b)  =log  j— ^» 

we  find  that 

,       l+i      o/^        ^  ^  I 

1  +  J  x—l 

Let  jri=«^<"**=  j:^' 

f  aj-l        1  /aj-l\«  1. 

i«K«=2|^:^  +  ste^  +....}> 

wliioh  is  always  opnvergent.  but  conveiges  very  slowly  when  x  is 
oonsidevable.    If  however  we  make 


x= 


«+l 
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thfiHi  remembering  that  log  — -  =  log  (2+ 1)  —  log  2,  we  have 


lqg(2+l)=log2  +  2| 


1 

+     o 


22+1   ^    8  {J2g^lf 


•  •  •  •  J  J 


wliich  is  veiy  oonv^gent  when  ;;  is  even  so  smaU  as  1,  i^id  servj^  to 
find  the  lo^rithm  of  any  number  when  that  of  the  next  lower  number 
is  given.  The  two  following  series,  whioh  nuiy  be  easily  proved  ^m 
the  preceding,  wiU.  ooniplete  the  list  of  tho^  which  fuce.npoiit  useful  in 
praetioe: 

a       jL  g?       1  g? 
log(2+g)=logs+  -  -  2  ?  +  8  ^  -••'t^ 

lQg(s+g)«logs+2{—  +  3(2^)  +....}. 

'^t  Qnly  remains  to  show  the  identity  of  this  .system  with  that  of 
Napier.  If  <  be  the  number  of  seconds  elapsed  from  the  beginning  of 
a  motion,  and  if  g'  be  the  length  described  m  that  time,  then  the  time 
is  the  logarithm  of  the  length  described.  The  velocity  at  the  end  of  t 
seconds  is  the  differential  coefficient  of  a*,  or  g^.  lo^  a,  where  the 
logarithm  used  is  that  of  the  preceding  algebraical  system;  this 
velocity  is  therefore  log  a  at  starting,  or  when  f  =  0.  Now,  in  Napier's 
system  this  velocity  is  unity,  or  g=  c :  that  is,  the  base  of  Ni$ier*s  loga- 
rithms is  the  series  called  c.  But  in  the  system  whose  base  is  10, 
log  g  is  2*8025851,  which  is  the  velocity  at  starting  assumed  by  Briggs. 

By  the  foregoing  series  a  system  of  Naperian  logarithms  may  be 
calculated  with  a  very  small  fraction  of  the  labour  which  they  cost 
their  inventor.  This  having  been  done  for  all  whole  numbers  within 
the  given  limits,  the  logarithm  of  any  fraction  is  readilv  found  by 
subtracting  the  logarithm  of  the  denominator  from  that  of  the 
numerator. 

It  must  be  admitted  that  Briggs,  by  his  construction  of  the  decimal 
i^stem,  divides  with  Napier  the  merit  of  inventing  logarithms,  con- 
sidered as  an  instrument  of  calculation.  In  the  Napenan  system  the 
table  must  either  be  carried  to  an  enormous  length,  or  whole  numbeiB 
only  must  have  logarithms,  and  evety  logarithm  of  a  fraction  will 
require  two  entries  of  the  table  and  a  subtraction.  But  in  Briggs's 
system  the  logarithm  of  every  decimal  fraction  can  be  found  by  one 
entry  of  the  table,  and  one  inspection  of  the  fraction. 

J'he  peculiarity  of  this  system  (the  base  of  which  is  10)  is  as  follows : 
Every  number  or  fraction  is  either  a  power  of  ten,  positive  or  negative, 
or  lies  between  two  powers  of  ten.  The  powers  of  ten  are  ranged  in 
the  following  table : — 
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From  wbkib.  tb6  foUowibg  ztil«8  taaf  easUy  be  obtaiaed :  a  nxanhet 
\<rhich  has  m  figures  before  the  unit's  place  lies  between  10"~~^  and  , 
10"*,  and  ita  logarithm  therefore  lies  between  m— 1  and  m,  or  it  is 
M— 1+  a  fraction  less  than  unity.  Also,  if  a  fraction  be  less  than 
unity,  and  if  its  first  significant  figure  He  in  the  nth  decimal  place, 
this  fraction  lies  between  10*-«  and  10-(«'-»> ;  so  that  its  logarithm 
is  —  li  +  a  fraction  less  than  unity.  Kow  the  cbnvenience  of  Briggs's 
BVhtem  Hes  in  this,  that  the  fraction  less  than  unity,  which  is  a  part  of 
every  logarithm,  chocs  not  depend  on  the  position  of  the  decimal  point, 
but  entirely  upon  the  significant  figures :  ^e  reason  being,  ttat  an 
alteration  of  the  position  of  the  decimal  point  being  a  multiplication 
or  diviwion  by  some  whole  powet  of  10,  alfers  the  logarithm  by  the 
addition  or  subtraction  of  a  whole  number.  This  qtiestionr  is  <£scu8Bed 
in  every  treatise  oil  the  mode  of  using  logarithms. 

Let  a  be  the  base  of  a  system  of  lognifthmB,  and  kt  log  x  sigufy 
simply  the  Naperian  or  natural  logarithia  of  x  ;  then  by  the  theorem 
already  proved 

log(baeea)=  jj^  =  l— -logo:. 

The  factor  1  -4-  log  a,  which  converts  Naperian  logarithms  into  those 
whose  base  is  a,  is  caHed  the  niodmUt  of  Uie  system  whose  base  is  a. 
In  Briggs's  system  this  modulus  is  *4842946  nearly,  sod  the  logarithms 
of  this  system  being  called  cotnmon  or  taimlar  logarithms,  we  have — 

common  log  x  =  '4342945  x  IfTap.  log  x 

=  jljT  X  Nap.  log  X,  very  nearly. 

Kap.  log  X  ^  2*8025851  x  eom.  log  x, 
100-1 


/lOO-l  1    \ 

=  (-513—  +  J555J  xcom.loga?. 


LOGARITHMS,  GAUSS'S.  These  are  tables  suggested  by  the 
celebrated  Gaiiss  for  supplying  an  inconvenience  connected  with  the 
use  of  logarithms  described  in  f  21  of  the  article  Loqaritbjcs,  Usx  or. 
Though  they  have  been  suggested  more  than  fifty  years,  they  are  only 
beginning  to  receive  the  attention  which  they  merit. 

If  log  a  and  log  h  be  given,  and  log  (a  +  6)  or  log  (a  —  5)  be  wanted, 
the  or&ary  tables  can  only  be  appSed  by  finding  a  and  b  from  their 
logaritlttki,  adding  or  subtracting  them  as  found,  and  then  Ending  the 
logarithm  of  the  mxm  or  diiference.  This  requtres  three  iisa  of  the 
tables^  and  one  process  (d  addition  or  snbtractton.  Osuas's  table 
substitat«B  one  use  of  a  table^  and  two  processes  of  addition  or  sub- 
tMction.  When  the  above  neossn^  occurs  only  now  and  then,  it 
may  be  hardly  werth  while  to  have  reooorse  to  sneh  a  table ;  but 
in  any  Mries  at  caleulations  in  whiefa  the  detenmnation  of  log  {a  Hh  b) 
frtfta  log  a  and  log  2f  is  a  frequent  eonstitnent  part,  the  table  is  a  very 
great  rehef . 

The  eonstniction  oi  the  taUe  is  tt  follows:  There  are  three 
oolcrtnne  it>f  led  A,  B,  0 ;  the  first,  a,  containing  the  a/rgwmeaUi.  [Ta&ul] 
Ake  S  atti  o  «re  fn^uiBhed  ^ith  differences  and  taUes  of  proportional 
paU,  ill  ih#  same  manner  as  the  aeven-figure  logaritfama  Id  ooionm 
A  are  entereiA  sitoeesfliive  decimok  fraetlons,  in  a  manner  depending 
upon  ihe  eatefrt  of  the  table.  In  the  one  we  shall  mention,  a  oontanis 
*0000,  'OOOl,  '0002,  ftc^vp  to  2*0000;  then  2*001,2002,  fte.,iip  to 
3-000 ;  then  8-01,  302,  &c.,  up  to  4*00 ;  then  4'1,  4*2,  &e.,  up  to  5*0, 
followed  by  6  and  7.    And  whatever  an  a  may  be  the  logarithm  of, 

say  N,  then  its  b  is  the  logarithm  of  1  +  ~>  and  its  0  is  the  logarithm  of 

1  +  N.  Thus,  opposite  to  2  00  in  a,  which  is  the  logarithm  of  100,  the 
B  is  log  1*01,  the  0  is  log  101 ;  accordingly  in  one  part  of  the  table 
we  see 


A 

2-00 


I 


B 

-0048214 


I      2*0043214 


Again,  in  another  part  of  the  table  we  see 

A  B  0 

•4845      I      '1031058      |        -6076058 

And  it  will  be  found  that  -4845  being  the  logarithm  of  v  (not 
mentioned :  it  is  3041406),  '1081058  is  the  logarithm  of  1  +  1  -~ K, 
and -6076058  of  1+N. 

The  manner  of  using  this  table  is  as  follows  :  Let  x  and  y  be  two 
numbers,  of  which  x  is  the  greater,  and  let  log  x  and  log  y  be  given. 
Then 

1.  To  find  log  (x  +  y).    Let  a  =  log  a;  —  log  y 

log  (a:  +  y)  =  log  a:  +  B  =  log  y  +  0 

2.  To  find  log  {x  ~  y).    Let  b  =  log  a;  —  log  y 

log  («  —  y)  =5  log  y  —  A  =  log  a:  —  0 
Or  thus :  Let  log  x  —-  log  y  =  0 

log  (x  —  y)  =  log  y  +  A  =  log  a;  —  b. 

It  seems  as  if  this  were  two  tables,  each  of  which  might  serve  aU  purposes. 
And  it  is  true  that  log  {x  4-  y)  can  always  be  found  from  either  table. 
But  the  B  table  begins  ixom  '3010300  or  log  2,  and  deteauU,  while  the 
0  table  begins  from  the  same,  and  oicencU.    Consequently,  '23,  for 


instance,  cannot  be  lound  about  the  o's,  aor  -82  among  the  b.'8.  So 
that  in  finding  log  {x  -~  y),  log  :e  ~>  log  y  must  not  be  made  b  il  it  be 
greater  than  log  2,  nor  0  if  it  be  less. 

For  a  list  o{  tables  published  in  aid  of  the  above  method,  see 
Tablss 

LOGARITHMS,  HYPERBOLIC.  As  tables  of  hyperbolio  loga- 
rithms are  not  very  frequently  met  with,  the  jbilowing  table  is  given 
to  facilitate  the  finding  of  the  hyperbolic  logarithm  by  means  of  the 
common  one.  It  is  in  fact  a  table  of  the  hyperbolic  logarithms  of  the 
powers  of  10 :  thus  opposite  to  12  we  see  27-63102112,  which  is  the 
hyperbolic  logarithm  of  10»«,  or  a  million  of  millions. 

To  find  the  hyperbolic  logarithm  of  a  number,  multiply  the  common 
logarithm  of  that  number  by  2*30258509,  by  means  of  the  table.  Set 
down  the  number  opposite  to  the  mteger  of  the  logarithm,  then  that 
opposite  to  the  first  pair  of  decimal  figures,  leaving  out  the  two  last 
figures,  then  that  opposite  to  the  second  pair,  leaving  out  the  four  last 
figures,  and  so  on.  Add  the  results  together.  But  if  the  charaoteristio 
of  the  common  logarithm  be  negative,  subtract  tiie  united  results  of 
the  pairs  of  decimal  places  from  the  result  of  the  characteristic,  and 
make  the  answer  negative.  For  example,  required  the  hyperbolic 
logarithms  of  827  and  oi  -00142,  The  commoa  kwarifehas  oi  W  m 
2-5145478. 


&1   . 
45 


47 


80 


'       •       •       • 

•       #       •       •    • 
•       •       •       • 


.  4'«05I7019 
.  1-I743188« 
1036163 
10822 
184 


Hyp^  log.  927 


5-78996027 


The  answer  can  be  depended  on  to  about  a  unit  in  the  seventh 
decimal  place,  and  5'7899o02  is  the  answer  to  seven  plaoes. 

"    %  t^  eenmon  loffloitfam  of  00142  is  $^15228«8 


-3- 

• 

.  — 

8-90775528 

15 

«    • 

•    «  . 

845887761  g» 
506568  1  Ir 

22 

4 

#    •    • 

88 

• 

#    •  « 

20262  rf 

80 

•    4    • 

69j^ 

— 6-55709858 

Loel 

bhe  hyperbolio  logarithm  of  *00142  is  —6-5570985. 

2-30258500 

34 

78-38789316 

67 

154*27320123 

4-60517010 

35 

60*59047826 

68 

156*57578632 

6-90775S2S 

86 

82*89306335 

69 

158*87837142 

9-31084037 

37 

85*19564844 

70 

161*18095651 

11-51292547 

88 

87*49823353 

71 

163*48354160 

18-81551056 

39 

89*80081868 

72 

165*78612670 

16-11809565 

40 

92*10340372 

73 

168*08871179 

18*42068074 

41 

94-40598881 

74 

170*39129688 

20-73326584 

42 

96*70857391 

75 

172*69388198 

23-02585093 

43 

99*01115900 

76 

174*99646797 

25'32843602 

44 

101-31374409 

77 

177*29905216 

f7-681«2119 

45 

108*61982919 

78 

179*60163725 

9r9$saoe3i 

46 

105*91891428 

79 

181*90422285 

»t-2M19180 

47 

108'2I149937 

89 

184*20689744 

84-58877M0 

48 

110*52498446 

81 

186*59939258 

36-84136149 

49 

112-82666956 

82 

188*81197763 

39-14394658 

50 

115*12925465 

83 

191-11456272 

41*44653167 

51 

117*43188974 

84 

193*41714781 

43*74911677 

52 

119*78442484 

85 

195-71973291 

46*05170186 

53 

122*03700993 

86 

198*02231800 

48*35428695 

54 

134*33959502 

87 

200-88490309 

56-65687205 

55 

126*64218012 

88 

202-62748818 

52-95945714 

56 

126*94476521 

89 

204-93007328 

55*20204323 

57 

181-24735030 

90 

207-23265887 

57*56462733 

58 

133*54993539 

91 

209*58524346 

59-86721242 

59 

185-85253049 

92 

211*83782856 

6216979751 

60 

188*15510558 

98 

214*14041365 

64*47238260 

61 

140*45769067 

94 

216*44299874 

66-77496770 

62 

142*76037577 

95 

218*74556384 

69*07755379 

63 

145-06286086 

96 

221*04816893 

71*38013788 

64 

147-86544595 

97 

223*85075402 

73-68272298 

65 

149*66803105 

98 

225*65333911 

75*98530807 

66 

151*97061614 

99 

227*95593421 

LOQARITHMS,  USE  OF.  We  have  thought  it  advisable  to  add 
to  this  work  directions  on  the  method  of  using  logarithms,  independent 
of  all  considerations  connected  with  the  meaning  and  theory  of  these 
mmibers.  Thus  a  person  who  has  a  table  of  logarithms,  and  finds 
its  preliminary  explanations  not  sufficientiy  dear  or  complete,  may 
possibly  receive  help  from  this  article,  which  is  not  written  to  accom- 
pany any  systegi  of  tables  in  particular.  There  are  many  reasons 
against  our  insoting  the  table  of  logarithms  itself  in  a  huge  woric  of 
reference,  as  was  frequentiy  done  a  century  ago :  we  are  pretty  certain 
that  it  would  not  be  used. 

1.  The  object  of  logarithms  is  the  performance  of  the  second  and 


ats 


LOGARITHMS,  USE  OF. 


LOGARITHMS,  USE  OF. 
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third  operatioiis  in  the  following  aaoending  Bcales  by  meani  of  the 
more  easj  one  which  precedes  it,  aided  by  consultation  of  tables : — 


Addition, 
Subtraction, 


Mnltiplleation, 
Division, 


Baiidng  of  Povers. 
Extraction  of  Roots. 


Thns  multiplication  is  reduced  to  addition,  raising  of  powers  to  multi- 
plication, division  to  subtraction,  extraction  of  roots  to  division. 

2.  The  sum  of  the  logarithms  of  two  numbera  gives  the  logarithm 
of  their  product,  the  difference  of  two  logarithms  gives  the  logarithm  of 
the  quotient,  and  so  on.  These  rules  are  best  expressed  in  symbols, 
thus: 

log  A  +  log  B  =  log  (a  X  b) 

log  A  -  log  B  =  log  ^A-i-B  or  -  J 

log  (a")  =  HI  X  log  a 

log  ( V^)       =  log  A-rm. 

8.  The  logarithms  wanted  are  taken  partly  from  a  table,  partly  from 
an  easily  remembered  rule.  The  integer  part  of  the  logarithm  is 
found  by  the  rule ;  the  fractional  part  by  the  table. 

4.  The  integer  portion  of  the  logarithm  is  called  the  ekarcteteritHc  of 
the  number :  thus  2167*8  has  8*33592  for  its  log^thm,  and  8  is  the 
characteristic  of  2167*3.  It  is  very  common  to  call  this  8  the  chanc- 
teristic  of  the  logarithm  itself ;  but  it  is  better  to  fix  this  appellation 
upon  it  in  connection  vrith  the  number  from  which  it'arises. 

5.  The  charaoteristio  of  a  number  depends  entirelv  upon  the  plaoe 
which  the  decimal  point  occupies.  But  the  rest,  or  pactional  part,  of 
the  logarithm  of  that  nimaber  depends  upon  the  significant  figtures 
only  of  the  number,  and  has  no  connection  with  the  meaning  which 
those  figures  gain  by  their  position  relatively  to  the  decimal  point 
Thus  -21678,  21*678,  -00021678,  21678,  21678000,  &c.,  are  numbers 
with  different  characteristics,  or  different  integer  portions  in  their 
logarithms.  But  the  fractional  portions  are  the  same  in  the  logarithms 
of  all,  namely,  *88692. 

6.  The  characteristio  of  a  number  may  be  either  potiHve  or  negcUitfe, 
For  our  present  purpose,  it  will  be  sufficient  to  lay  down  the  rules  for 
using  these  quantities,  directing  the  reader  who  is  not  used  to  the 
distinction  to  try  to  explain  them  by  considering  positive  quantities 
as  gains,  negative  quantities  as  losses,  addition  as  junction,  subtraction 
as  removaL  Thus  the  addition  of  a  positive  quantity  (annexation  of  a 
gain)  is  the  same  thing  as  the  subtraction  of  a  negative  quantity 
(removal  of  a  loss) ;  and  so  on.  The  following  examples  will  illustrate 
this ;  the  negative  quantity  being  distinguished  from  the  positive  one 
by  a  bar  drawn  above  it : — 


8  and   5   make  8. 
8  and  H      „     "51 
2  and  7"     „    ^ 
4  times   tf*  is    24; 
if  we  carry  3,  it  gives  21. 


Y  from  5"  gives  iT 

2  from  8  ....  5. 

3  from  2  ....  31 
y  from  I.  .  .  .  1. 
8  from  8  ....  5. 


7.  The  rule  for  finding  tiie  characteristio  is  as  follows.  When  there 
are  signifioant  figures  before  the  decimal  point,  the  characteristic  is 
one  less  than  the  number  of  them.  But  when  the  significant  figures 
begin  after  the  decimal  point,  the  characteristio  must  be  marked 
negative,  and  must  point  out  the  plaee  in  wkv^  ngnijiecmee  begim. 


Thus  the  characteristic  of  2791*68  is  8 ;  that  of  17462  is  4 ;  that  o! 
29137  is  1 ;  that  of  9*999  is  0 ;  that  of  *768  is  T;  that  of  -0198  ii  2 ; 

that  of  000072  is  T. 

8.  It  is  wor£h  wbile  to  remark  that  this  broken  rule,  as  it  seems  to 
be,  requires  subdivision  only  on  account  of  the  notions  generally 
attached  to  the  decimal  point,  which  is  treated  as  if  it  were  one  of  the 
places  of  the  number.  But  if  the  decimal  point  were,  as  it  ought  to 
be,  considered  as  part  and  parcel  of  the  unit*t  place,  so  that  12*84,  for 
instance, is  not  |  1  |  2  |  •  |  8  |  4  I  , but  |  1  |  2*]  8  |  4  [  ,then  the  two 
rules  might  be  given  under  one,  as  zollows.  The  characteristic  of  a  number 
is  the  number  of  places  bywhich  the  first  significant  figure  is  distant 
from  the  unit's  place ;  and  is  positive  when  that  first  figmv  hUa  to  the 
left,  negative  when  tu  the  right.    Thus  in  1284*567  or  128  (4)  567  it  is 

8 ;  in  -00029  or  (0-)  00029  it  isl. 

9.  A  mixed  number,  such  as  "S*  92741,  is  thus  multiplied  and 
divided: 

"5^  92741  6)^*  92741 

_- ?  T*  65457 

13-  56446 

In  multiplication,  the  multiplication  of  the  negative  figure  produces  a 
negative  result,  and  the  carriage  from  the  positive  part  goes  in  dimi- 
nution of  this  number.  The  last  step  is :  6  times  Sis  IF,  and  5  is  18. 
In  division,  a  divisible  figure  must  be  sought  a6ooe  the  negative 
characteristic,  not  hdow  it ;  and  the  units  necessary  to  make  up  that 
divisible  figure  must  be  afterwards  carried  to  the  right  in  the  usual 

way.  Thus  when  2l*116  is  divided  by  5,  the  first  step  is :  5  is  con- 
tained in  25,  5  times,  carry  4 ;  then  5  is  contained  in  41,  8  times,  to. 


5)^H16 
5-823 . 


11)8-212 
1-292 


10)ai-606 
4-961 


10.  The  decimal  part  of  the  logarithm  is  taken  out  of  the  tableai 
These  are  not  complete  logarithms,  which  could  not  be  given,  since 
the  real  logarithms  are  generally  interminable  decimals.  The  only 
numbers  which  have  logarithms  capable  of  finite  expression  (in  the 
system  commonly  used)  are  those  in  the  series ....  '0001,  *001,  -01,  '1. 
1, 10, 100, 1000, of  which  the  complete  logarithms  are  the  charac- 
teristics themselves,  or  ....{,  ^  1^,  I,  0, 1,  2,  8, The  Ublesgive 

only  a  certain  number  of  the  mi  decimal  places,  and  may  be  named 
after  the  number  of  decimals  in  the  loganthms  they  give.  Thus  a 
table  which  gives  four  decimals  in  each  logarithm  may  be  called  a 
four-figure  table ;  and  so  on.  A  calculator  chooses  his  table  according 
to  the  degree  of  accuiaoy  he  wants :  the  general  rule  being  that,  ao 
many  decunals  as  there  are  in  the  logarithms,  so  many  significant 
figures  of  the  answer  may  be  found  correct,  with  perhaps  an  enor  of  a 
unit  or  two  in  the  last  figure.  Thus  if  the  real  answer  to  a  question 
were  '00128769728,  we  might  expect  from  four-figure  tables  to  get 
*001286,  -001237,  001238,  or  -001239.  But  seven-figure  tables  would 
probable  give  from  001237695  to  -001287699.  Perhaps  the  lisbihly 
of  Uie  last  figure  to  error  is,  lor  the  general  run  of  quectioDS,  rather 
over  than  under  stated  in  the  above.  Four  figures  are  very  often 
enough;  five  figures  almost  alwiiys.  When  five  figures  are  not  suificieDt, 
we  should  recommend  having  reoourse  to  seven  at  onoe,  for  a  reason 
presently  mentioned. 

11.  We  insert  specimens  of  a  four-figure,  five-figure,  and  a  seven- 
figure  table. 


FouB-KOURB  Table. 


0 

1 

2 

3 

4 

6 

6 

7 

% 

9 

1  2 

S 

4 

5  6 

7 

8  9 

Logarilhwu. 

. . 
40 
41 
42 
43 
•  • 

6031 
6133 
6233 
0333 

. . 

6031 
6133 
6243 
6345 

•  • 

6043 
6149 
6253 
6355 

. . 

6053 
6160 
6203 
6365 

.  • 

6064 
6170 
6274 
6375 

•  • 

6075 
6180 
6284 
6385 

• . 

6085 
6191 
6294 
6395 

•  • 

6006 
0201 
6304 
C405 

.  • 

6107 
6312 
6314 
C415 

•  • 

•  • 
6117 
6233 
6325 
6425 

•  • 

•     • 

1  3 

1  2 
1  2 
1  3 

•  • 

• 

s 
s 

3 
8 

• 

• 
4 

4 
4 
4 

• 

•  . 
6  6 
5  6 
5  6 
5  6 

•  • 

. 
8 
7 

7. 
7 

. 

.  • 
9  10 
8  9 
8  9 
8  9 
.  . 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1  2 

8 

4 

5  6 

7 

8  9 

AnttUgarOhmt, 

t 

. . 
•60 
•81 
•62 
•63 

3'jftl 
4074 
416U 
4266 

3090 
408S 
4178 
4376 

3909 
4003 
4188 
4285 

4(109 
4103 
4198 
4295 

4018 
4111 
4207 
4805 

4027 
4121 
4217 
4S16 

4036 
4130 
4227 
4325 

4046 
4140 
4236 
4335 

•  • 
4056 
4150 
4246 
4345 

4004 
4i:9 
4256 
4355 

•  . 
1  3 
1  2 
1  2 
1  3 

• 

S 
3 
3 
3 

. 
4 
4 

4 
4 

.  . 
6  6 
5  6 
5  6 
5  6 

• 
6 
7 
7 
7 

•  . 

7  8 

8  9 
8  9 
8  9 

FiYE-riouRE  Table. 


Num. 

Log. 

D. 

Nam. 

Log. 

D. 

1180 
1181 

1122 
1123 

•049*33 
•04961 
•04999 
•05038 

• 

89 

88 
39 

6838 
6883 
6834 
6835 

•765*82 
•76589 
•76597 
•76C04 

• 

7 
8 

7 

1   •• 

••    1 

• 

■  • 

. . 

• 

987 
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Sbyxn-tioubb  Tabls. 


No. 

0 

1 

2 

8 

4 

9 

6 

7 

8 

9 

4950 
4991 
4992 

6980114 
1068 
2028 

0309 
1164 
2118 

0309 
1299 
2218 

0400 
1899 
2309 

0496 
1490 
2404 

0991 
1549 
2500 

0687 
1641 
2999 

0782 
1786 
2690 

0877 
1838 
2786 

0978 
1927 
2881 

Pw.P. 

91. 

1  10 
8  !• 

•  •  •  • 

•  •  •• 

•  •  •  • 

•  •  •  • 

•  •  •  • 

•  ■  •  • 

•  •  •  • 

■ « .  • 

•  •  •  • 

•  •  •  • 

•  •  •  • 

48 

I 

M 

4999 
4960 
4961 

8696 

9648 

6990601 

8791 
9744 
0696 

8886 
9889 
0791 

8982 
9984 
0886 

9077 
0029 
0982 

9172 
0129 
1077 

9267 
0220 
1172 

9868 
0819 
1267 

9458 
0410 
1362 

9558 
0506 
1458 

12.  To  find  the  logBrithms  of  numbers  and  the  numben  to  loga- 
rithms, from  the  four-figure  table,  proceed  as  follows  :  From  inspection 
of  the  number,  take  the  proper  chutM^ristic,  and  then  note  the  first 
four  ngnifieaaU  figures.  In  the  row  which  begins  with  the  fnt  two, 
find  the  figures  which  are  in  the  column  headed  by  the  third ;  and 
add  to  them  the  figures  out  of  the  side  table  which  are  in  the  column 
headed  by  the  fourth.  For  instance,  required,  as  well  as  it  can  be 
given  from  a  four-figure  table,  the  logarithm  of  4275898*116.  The 
characteristio  is  6 :  and  the  first  four  significanta  are  4276  (reading 
58  rather  as  60  than  as  50).  In  the  row  42,  and  under  7,  we  see  !f304, 
and  in  the  side  table  opposite  to  6  is  6,  and  6304  -f-  6  is  6310.  Hence 
6*6310  is  the  logarithm  of  4275898-116,  so  far  as  the  four-figure  table 
will  give  it.    Similarly  the  logarithm  of  *4  (which  must  be  read  '400) 

ia  1-6021,  that  of  430  is  2-6335,  that  of  '04179  is  ^-6210. 

To  find  the  number  to  a  logarithm,  iu  the  four-jigure  table,  use  the 
deeinuUt  of  the  logarithm  with  the  antilogarithmio  table  in  the  same 
manner  as  the  four  significants  of  the  number  were  used  in  the  other 
table  to  find  the  logarithm ;  and  then  settle  the  place  of  the  decimal 
point  by  means  of  the  integer  of  the  logarithm.  The  four-figure  table 
goes  into  so  small  a  space  that  it  is  worth  while  to  print  an  invene 
table  of  antilogarithme,  or  of  nimibers  to  logarithms ;  of  whidi  table 
we  have  also  given  a  specimen  above.  Thus  the  number  to  the  loga> 
rithm  5-6234  being  required,  we  neglect  6,  and,  going  into  the  anti- 
table  with  '6234,  opposite  to  -62  and  under  3  we  find  4198,  and  under 
4  in  the  side  table  we  find  4.  Hence  4198 -h  4  or  4202  are  the  first 
four  significants  of  the  number  required ;  and  its  characteristic  is  5 : 
whence  420P00  is  the  number  to  the  logarithm,  as  near  as  the  four- 
figure  table  will  give  it    Similarly  the  number  to  '6111  is  4-084,  that 

to  d-6208  is  -004177,  that  to  9*6000  ia  8981000000. 

13.  We  give  an  instance  of  the  application  of  each  of  the  rules  in 
^  2.  Ijet  it  be  required  to  find,  as  nearly  as  four-figure  tables  will  do 
it,  the  product  of  17798  and  68426  ;  the  quotient  of  17'293  divided  by 
-942942;  the  ei^th  power  of  1'9278,  and  the  eleventh  root  of 
-00005569181.    Tlie  processes  are  as  follows  :— 


Log  of  17798  (say  17800)    4'2504 
Log  of  63426  (say  63430)    4-8023 


} 


Add. 


Answer 
True  Answer 


Log  of  product  9'0527 
1129000000  from  the  table. 
1128855948 


Error  144052,  about  0001  of  the  whole. 


Again,  log  17*298  (say  1729)    1-2377 1  ^  ^     , 
log  -942942  (-9429)         1-9745  /  ^""^"^^ 


Log  of  quotient 
Answer  18-33. 


1*2632 


Log  1-9273  (say  1927)  0*2849 

Multiply  by  8 

Log  of  (1*927)»  2*2792 
Answer  190*2. 


In  raising  powers,  the  errors  are  generally  larger  than  in  other  pro- 
cesses, seeing  that  the  necessary  error  of  the  logarithm  is  multiplied  as 
many  times  as  the  logarithm  itself. 


Log  '00005569181  (say  *00005569)    5-7458 

Divide  by  11     1-6133,  log  »y  *00005569 
Answer  '4105. 

14.  Before  beginning  to  use  five-figure  tables,  it. is  advisable  to 
practise  the  formation  of  the  tenths  of  numbers  not  exceeding  50,  in 
the  head.  For  instance,  which  is  the  nearest  integer  to  7-tentha  of  87. 
The  process  at  length  would  of  course  be 

87 
7 


10)259 


▲ATS  AXD  8CL  DZT.  TOL.  Y. 


25-9    Nearest  integer  26. 


It  should  be  done  thus :  Having  multiplied  7  by  7,  and  got  49,  reject 
the  unite,  and  carry  5  as  the  neare$t  number  of  tens.  Then  add  5  to 
21  obtained  from  ihe  three.  When  5  units  are  thrown  away,  consider 
the  ten  next  above  as  the  nearest.  Thus  9-tenths  of  45  idiould  be 
considered  as  41,  not  40,  and  5-tenths  of  17  as  9,  not  8.  Similarly, 
8-tenths  of  21  is  17  ;  3-tenths  of  19  is  6.  But  2-tenths  of  82  is  6; 
7-tenths  of  42  is  29 ;  9-tenths  of  28  is  25. 

15.  In  the  specimen  of  the  five-figure  table  will  be  seen  four  figures 
of  number,  followed  by  five  figures  of  logarithms,  and  an  additional 
column  marked  d,  which  contains  nothing  but  the  di£ferences  between 
the  successive  sets  of  five  figures  in  the  logarithm-  This  column  D  is 
referred  to  tmder  the  name  of  the  column  of  tabular  differenea.  To 
take  the  logarithm  of  a  number,  take  the  characteristio  as  before,  and 
five  significants  of  the  number.  Find  out  the  first  four  significants  in 
the  table,  and  to  their  five  figures  of  logarithm  add  as  many  tenths  of 
the  tabular  difference  as  there  are  units  in  the  fifth  significant.  Thus 
to  find  the  logarithm  of  '011217,  we  find  1121  in  the  specimen, 
opposite  to  which  is  04961,  with  38  for  a  tabular  difference.  Now 
7-tenths  of  38  is  27,  and  61  and  27  is  88 ;  so  '04988  is  the  decimal 
part  of  the  logarithm.  Similarly  if  the  significants  of  the  number  be 
11223,  the  decimals  of  the  logarithm  are  *05011 ;  also  11201  gives 
'04926 :  11209  gives  '04957 ;  58332  gives  -76591 ;  58383  also  gives 
'76591 :  K8^34  gives  76592 ;  and  so  on. 

16.  There  is  no  antilogarithmio  table  to  a  five-figure  table ;  and  the 
way  of  finding  the  number  to  a  logarithm  is  as  follows :  Seek  out 
among  the  logarithms  the  decimals  neast  under  the  decimals  of  the 
given  logarithm,  and  take  the  four  figures  of  number  belonging  to 
them  for  the  first  four  significanta  of  the  number.  Find  by  how  much 
the  decimals  lust  used  fall  short  of  the  given  decimals,  iad  call  this 
difference  the  tmattained  parL  Annex  a  cipher  to  the  unattained  part, 
and  divide  by  the  tabular  difference;  the  digit  which  most  nearly 
expresses  the  quotient  is  the  fifth  significant  of  the  number.    For 

instance,  what  is  the  number  to  the  logarithm  B*05016.  Looking  into 
the  table,  we  find  that  the  next  under  -05016  is  04999,  opposite  to 
1122.  The  unattained  part  is  17 ;  the  tabular  difference  89 ;  and  170 
contains  89  4  times  more  nearly  than  5  times ;  so  that  4  is  the  fifth 
figure.  The  five  significants  of  the  number  required  are  then  11224 ; 
and,  looking  at  the  int^er  part  of  the  logaritlmi,  the  chancteristio  is 

seen  to  be '3,'  whence  -0011224  is  the  number  to  the  logarithm,  as 
correc^  as  five-figure  tables  will  give  it. 

17.  The  four  questions  worked  above  with  four-figure  logarithms 
are  thus  worked  vrith  five-figure  logarithms : — 

17798        4-26037 
63426        4-80227 


1128900000 


1-9278 
190-37 


9*05264 
05231 

88)380 

0-28495 
8 

2-27960 
27944 

~28)160 


17-298 
-94294 

1*23787 
1-97449 

18-339 

1*26338 
26316 

•000055692, 
•41044 

24)22( 

11)1*74580 

T*61325 
61821 

10)40 


18.  The  seven-figure  tables  have  five  figures  of  number,  with  seven 
decimals  of  logarithm ;  and  the  sixth  and  seventh  significants  of  the 
number  are  to  be  provided  for  by  means  of  the  tabular  differences. 
But  as  these  tabular  differences  run  to  three  and  four  places  of  figures, 
their  tenths  axe  written  down  in  small  separate  tables.  [Proportional 
Parts.]  To  take  out  a  logarithm,  take  out  the  seven  decimals 
belonging  to  the  first  five  significants  of  the  number,  and  add  from  the 
table  of  proportional  pArts  the  munber  opposite  to  the  sixth  significant, 
and  one-tenth  of  that  opposite  to  the  seventh  significant.  Thus,  to 
find  the  logarithm  of  455173689,  of  which  the  first  seven  significants 
are  4551737,  look  in  the  table  for  4551 7t  and  we  have 


45517 
Tab.  Pro.  P.    8 

7 


n 


gives   6581736 
29 
7 


n 


6581772 


'A 


SS9 


LOGAitltHMS,  tJSE  OF. 


Loaid. 


846 


So  the  logariUim  required,  as  far  as  seven-figure  tables  will  give  it# 
la  8-6681772. 

A  little  practice  will  enable  the  calculator  to  add  together,  without 
writing  them  down,  the  two  contingents  derived  from  the  table  of 
proportional  parts.  Tlie  computer  must  be  careful  not  to  miss  the 
change  of  the  third  figure  of  a  logarithm,  which  usually  takes  place  in 
the  middle  of  a  line,  though  it  can  only  be  marked  at  the  beginning. 
Thus,  in  the  specimen  the  logarithm  of  45603  has  the  decimals 
6589934,  but  that  of  45604  has  6590029,  not  6580029.  Sociie  mark  is 
usually  made  to  give  warning  that  the  change  has  taken  place ,-  but 
those  whose  attention  is  so  little  alive  to  the  circimistance  as  to  stand 
much  in  need  of  this  mark  will  often  make  the  mistake  in  spite  of  it. 

19.  To  take  the  number  to  a  given  logarithm  out  of  seven-figure 
tables  proceed  as  follows :  Finjl  the  nearest  decimals  under  the  given 
dedmals,  and  by  subtraction  find  the  uncUtMned  part  Take  out  the 
five  number-figures  belonging  to  the  attained  part,  for  the  first  five 
significants  of  the  nimiber.  Look  in  tlw  table  of  proportional  parts 
for  the  nearest  under  the  unattained  part,  and  tako  the  digit  opi>08ite 
to  it  for  the  sixth  simificant.  Annex  a  cipher  to  the  remainder  of  the 
unattained  part,  and  take  the  digit  opposite  to  the  result  (or  its 
nearest)  in  tne  table  of  proportional  parts  for  the  seventh  significant. 
For  instance,  required  the  number  to  the  logarithm  1*6590176 : 


45C05 


6590176 
6590125 


51 
48 


3 

Kumber  required  45*60553. 


30 


20.  The  following  is  the  working  of  the  four  questipna  already 
worked  with  four-figure  and  five-figure  tabids : 

17798        4-2608712 
63426        4*8022678 


9*0526385 
11288  0526170 

215 
5  198 

6  220 

Answer    1128856000. 


17-928 
•942942 

18*88941 

1-2378703 
1-9744850 

1-2633853 

1*9278 

0-2849498 
8 

190-3682 

2-2795944 

00005569181 

11)57457918 

•4104439 


r6132588 


21.  More  complicated  questions  may  be  drf«%  solved  by  logarithms, 
that  IS,  without  requiring  to  seek  the  number  to  a  logarithm  until  the 
end  of  the  process,  so  long  as  the  multiplications,  divisions,  involutions, 
and  evolutions  are  not  broken  by  additions  or  subtractions.  Thus  to 
calculate  ^^  {o»  6  ^  c-^c^}  we  form  for  the  logarithm  of  the  answer 

1  r  •» 

jj|2  log  a+log  6  + J  log c-log  d I 

But  if  additions  or  subtractions  intervene,  the  process  must  be  broken 
to  produce  the  result;  that  is,  the  logarithmic  process  must  be 
suspended,  and  the  results  exhibited  in  numbers  for  the  performance 
of  the  additions  and  subtractions  (unless  indeed  Gauss's  logarithms  be 
employed).  [Looawthmb,  QAUSfl'a.]  Thus  to  find  V(o«6+crf),  it 
would  be  neoessaty,  not  merely  to  form  the  logarithms  of  a«  6  and  erf. 
or2loga  +  log6andlogc-hlogd,but  to  find  the  numbera  to  them: 
these  numbers  bemg  then  added,  and  the  logarithm  of  the  sum  being 
o!f '  SHr  *^®  ^^  logarithm  is  the  logarithm  of  the  answer. 

•vS*^  m  "°*^^  ^^  *^«  trigonometrical  logarithms  more  than  is 


0581,  and  get  0559  instead  of  0557,  as  a  nearer  approach  to  the 
logarithm.  Again,  in  the  five-figure  table,  1137  gives  05576,  and  the 
tabular  difference  is  38.  The  4  gives  15,  or  4-tenths  of  38,  and  the  9 
ought  to  give  9-hundredths  of  38,  or  3.  Consequently  15  +  3,  or  18,  is 
added,  giving  05594.  Had  49  been  read  as  50,  in  Ihe  usual  way, 
19  would  have  been  added.  In  the  seven-figure  tables  11374  gives 
0559132 ;  9  adds  345,  t^e  2  should  add  the  tenth  of  77,  and  the  8 
should  add  the  hundredth  of  306  :  hence  3  more  should  be  added  than 
arises  from  the  figures  92.  This  plan  may  be  followed  when  the 
greatest  accuracy  is  desirable,  especially  in  the  four^figure  table.  It  is 
most  useful  when  the  tabular  difiiorences  are  latge,  that  is,  at  the 
beginning  of  the  table. 

24.  It  may  sometimes  save  a  mistake  if  the  computer  remember 
that  the  significants  of  the  number  generally  read  leas  than  those  of 
the  decimals  in  the  logarithm.  Thus  200 ....  has  3Q1 ....  for  the 
decimal  figures  of  the  logarithm.  It  ib  not  ep  however  at  the 
beginning  of  the  table,  and  the  figures  of  the  logarithm  overtake  those 
of  the  number  between  13712  and  13713. 

25.  The  rule  of  the  charaoterisUcs,  when  well  leamt,  furnishes  one 
of  the  easiest  modes  of  assigning  the  place  of  a  dechnal  point  in  a 
common  division.    For  example,  in  dividing  '0017643  by  018416,  the 

characteristics  being  3  and  %  we  shall  have  to  cany  1  to  f^  because 
significants  of  the  divisor,  18,  are  greater  than  those  of  the  dividend,  17. 

TakeT  then  from  ¥,  which  leaves  %  the  characteristic  of  the  quotient, 
which  has  therefore  -0  before  its  8ignifican,ts.  The  rule  is,  to  find  the 
characteristic  of  the  quotient,  from  that  of  the  dividend  subtract  that 
of  the  divisor,  carrying  1  if  the  fint  significants  of  the  divisor  be 
greater  than  those  of  the  dividend. 

26.  In  using  the  trigonometrical  tables,  or  any  other,  careful 
attention  must  be  paid  to  the  right  choice  of  the  method  of  inter- 
polation. If  the  at^gument  and  tabular  result  [Table],  or  the  numbers 
with  which  we  enter  the  table  and  those  which  we  take  from  it, 
increase  together  or  diminish  together,  then  the  alterations  introduced 
by  the  table  of  proportional  parts  consbt  in  ftdding  to  either  for  every 
addition  to  the  other,  and  subtracting  for  every  subtraction.  But  if 
the  tabular  result  diminish  as  th6  ai^gument  i&creases,  then  every 
addition  to  the  one  is  accompanied  by  a  subtraction  from  the  other, 
and  vice  vtrtd.  In  the  tables  of  logarithmic  cosines  and  cotangents, 
the  young  computer  frequently  fsUs  into  error  from  neglect  <rf  the 
last-mentioned  direction.  Thus  the  logarithm  of  the  cosine  of  84*  9' 
in  a  five-figure  table  is  9*00828,  and  the  tabular  difference  is  124, 
diminishing.  Hence  the  log  cosine  of  84"  9'*5  is  not  9-00828  -f  '00062, 
but  9-00828~'00062.  And  if  we  ask  for  the  angle  whose  log  cosine 
is  9-00840,  we  find  the  next  underneath  this  in  the  table  to  be  9-00828, 
and  22  for  the  unattained  part  Divide  220  by  124,  and  2  is  the 
nearest  integer.  But  the  angle  required  is  not  84*  9'+ 0^*2,  but 
84"  9'-0'-2,  or  84*  8'-8. 

27.  The  equation  a*s=6,  in  which  x  is  unknown,  is  solved  by 
taking  the  logarithm  of  both  sides,  which  gives  x  log  a  =  log  f,  or 
^=log6-^loga.  The  process  may  perplex  a  boginnerwhen  the  log- 
arithms have  negative  integers.  We  tnerefore  subjoin  an  example. 
Let  it  be  required  to  solve  the  equations 


(4)-- 


00163  and  182  »  -6. 


(The  reader   is  supposed  to  know  the  complete  interpretation  of 
algebraical  exponents.)    We  have  then 

a:=log  (-00168)  .^  log  (y)  =3-21219-5-1-75696 

y*=log    -6         -i- log  182      =t-77815 -A- 2-26007. 

Now  throw  the  three  logarithms  which  have  negative  integers  into  the 
more  usual  algebraical  forms. 

*21219  -  3  ,        *75696  -  1  ,        -77816  - 1 
Or  -  2-78781  ,         -  24304    ,    -  -22185 

And  make  the  divisions,  which  give  for  the  quotients  11*471.  and 
- -098161;  or 


(y)"'''- 


— '0B8161 

00168  ,        (182)  =-6 


deBcrihdd  in  Tbt/i/»»^»«»T7  T  »  —  iT  *"6"-*****^  "\"r«  ^aan  «  nave  oeen  nscened  to  m  a  spirit  wmcn  seems  to  admit  that  Kant's 
Saw  ^eve?  ^T*.^  i^^""'  .Many  young  studeni^,  from„flictum  about  the  perfection  (Tthe  Aristotelian  logic  may  possibly  be 
oeiaom  or  never  umnf  tba  actual  smes.  cosinoi.  Ae..  of  xntApm  \^^^^  /^«1■««.  Vi-^  .  .i.k;...».  -  aL :*:^-.  i -._• *.^  j.-xi r^  i_  •:  i_^ ■'  . 


seldom  or  never  uong  tha  actual  sines,  cosines,  Ac.,  of  angles,  but  onlyv 
o?  ^28*^*^,^  are  apt  to  confound  the  former  with  the  latter. 
23.  Some  httle  additional  correctness  may  be  obtained  by  anneximr 

to  the  use  of  the  tables  as  given  above,  an  attempt  to  add  somethinK 

IZ  ^^T*  ^^  %i  .^^o"^^*"-  '^^'  ""PPO^  i*  required  to  find 
the  loganthm  of  11-874928.  In  the  four-figur^  table  118  has  0531  and 
...  7  adds  26.    l%e  next  figure  is  4,  which,  had  it  been  the  fourth 


Significant,  would  have  added  15 ;  being  the  fifth,  let  it  add  the  tenth 
of  15,  or  Its  nearest  mteger,  2.    Hence  we  add  28  instead  of  26  to 


LOGIC.  Since  the  '  Penny  CyclopoBdia '  was  oompleted,  the  study 
of  logic  in  this  coimtry  has  undergone  three  important  changes.  First, 
much  more  attention  is  paid  to  the  subject:  secondly,  innovations 
have  been  listened  to  in  a  spirit  which  seems  to  admit  ^t  Kant's 
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false  :  thirdly,  a  disposition  has  arisen  to  distinguish  logic  from  meta- 
physics and  psycholojgy,  without  losing  sig^t  of  the  psychological  and 
metaphysical  discussion  which  is  necessary  to  a  sound  view  of  the 
meaning,  province,  and  first  principles  of  the  science.  In  such  a  state 
of  transition  the  best  thing  to  be  done  is  to  allow  the  main  logical 
articles  of  the '  Penny  CyclopaBdia'  to  stand  unaltered,  as  representatives 
of  a  starting  point,  and  to  devote  the  present  article  chiefly  to  some 
account  of  recent  developments  and  current  disputes.  We  therefore 
refer  to  Orqajxos,  Sfllooism,  Ac.,  as  preparatoiy  to  the  present  articteL 
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We  alflo  eocplain  that  we  are  not  writixig  for  (nor  aguntt)  the  oompeteot 
disputast,  but  for  ii\e  learner  who  has  maatered  the  common  elements : 
that  we  refer  to  ICngland  (zneaning  the  three  kingdoms)  and  Enghah 
thought  only ;  and  that  we  treat  of  that  part  of  logic  whioh  may  he 
styled  an  exact  science,  without  any  discussion  of  tfie  grounds  on 
^hioh  its  obvious  postulates  are  founded. 

The  change  to  whiph  we  have  alluded  arise  from  that  reTival  of  the 
taste  for  phuoaophy  whic)x  has  commenced  an4  is  oontinning,  both  in 
Kngland  and  France.  So  far  as  England  is  ponoemed  this  revival  was 
preceded  by  the  publication  of  Dr.  Whately's  work,  the  ^t  edition 
of  which  was  an  article  in  the  Enc^dopssdia  Metropolitana  (about 
1826).  The  4^uthor  )iad  for  years  taught  the  subject  at  Oxford,  and 
had  tn^ped  some,  at  least,  to  see  the  low  state  into  which  logic  had 
fallen  i  ^  state  not  exaggerated  in  the  unfriendly  criticism  presently 
mentioned.  This  work  placed  logic,  in  a  comparatively  attractive 
form,  within  the  reach  of  many  out  of  Oxford,  to  whom  all  the  attain- 
able books  had  been  sealed  by  the  stamp  of  a  current  prejudUce,*  and 
it  had  mer^ta  of  its  own.  The  Archbishop  of  Publin  possesses  the 
talent  which  distinguished  PaJey  from  his  predecesBors ;  the  talent  of 
rendering  a  diy  subject  attractive  in  a  sound  form  by  style,  illustr^ 
tion,  and  clewnesa  combined.  And  to  him  is  due  liie  title  of  the 
restorer  of  logical  study  in  England. 

In  X$36,  ten  years  after  the  publication  of  Dr.  Whately's  work.  Sir 
William  Hamilton  [BiOQ.  Dit.]  was  appointed  professor  of  logic  and 
metaphysics  in  the  University  of  Edinourgh.  The  extraordinary  cha- 
racter of  his  learning  is  not  oveirated  in  the  article  cited-  But  it 
should  be  e44^>  4a  iieoe^aaiy  to  be  known  by  c^y  one  who  enters  on 
the  logical  oontrove^es  of  the  d^y,  tha^  his  strange  hatred  of  the 
m^(iematical  sciences  was  owing  to  an  unusual  inaptitude  for  them, 
which  prevented,  probably  any  sufficient  study,  certainly  any  real 
uf)4oi^^>^<^%  o^^u  of  their  lowest  b^wches.  In  1329,  he  commenced 
that  powerful  series  of  articles  in  the  '  Edinburgh  Ileview'  by  which 
^  reputf^ti^  "^^M  first  estabhshed  out  of  Edinburgh :  these  were  re- 
published with  some  additional  no^es,  under  the  title  of  '  Discussions 
in  ?hilosop^  i'  aud  no  higher  logical  student  oap  dispense  with  them. 
Jxk  1833  speared  tfee  celebrated  criticiapi  on  Dr^  Whately'a  Iiogio, 
of  which  the  first  thing  to  be  said  is  that  it  is  4uo  to  Dr.  Whately 
himself  that  it  had  an  audience  to  listen  to  it :  its  history,  philosophy, 
and  philology,  would  have  fallen  de*^  upon  the  previous  generatioin. 
Accordingly  this  {aiticism,  though  most  valuable  as  a  logical  disserta- 
tioUf  an4  ol  9k  necessity  to  be  read  which  does  not  lessen  mUi  tiine,  is 
nothiug  ae  a  criticism ;  for  it  neither  is  nor  proceeds  upon  a  true  view 
of  the  place  and  o^ce  of  tlie  work  criticiBed  NeYertheuesQ,  it  waa  one 
of  the  ^mulan^s  of  the  revival. 

The  meaning  of  the  word  logic  has  undergone  mueh  variation  in 
different  hands.  It  has  been  what  the  writer  pleases,  ^m  the  whole 
of  t^e  inquiry  into  truth  and  falsehood  down  to  the  investigation  of 
the  Aristotelian  syllogism.  This  divers!^  of  signification  is  probably 
near  its  end.  There  is  a  growing  disposition  to  %dW4t  Kant's  defini- 
tion, w)uch  describes  it  as  t|ie  science  of  the  neeesaaay  U^wt  q|f  1h4>¥glU : 
it  is  said  to  treat  of  the  form  of  thought  independently  of  its  WiUer, 
Though  neither  Anstotle  nor  hia  followers  confine  themselves  within 
this  de^nltion,  por  even  so  much  as  distinctly  conceive  it,  all  will  ac- 
knowle^e  that  the  definition  singles  oqt  tho  most  important  distinctive 
feature  of  their  system.  A  few  words  on  the  relation  of  form  and 
matter  will  be  requisite. 

When  many  things  are  thought  of  in  one  way,  which  way  is  neither 
governed  nor  ipodified  by  the  difference  between  one  thing  and  another, 
t^iere  is  a  coxnmpn  form  ef  thought  about  distinct  matters.  Thus 
arithmetic  is  a  f ornial  science  with  reference  to  concrete  magnitude : 
that  8  and  4  mal;e  the  same  as  4  v^d  8  is  a  form,  a  law  of  thought, 
which  is  not  affected  by  i^e  objects  counted  being  yords  rather  than 
sheep,  or  ]|>ints  rather  than  men.  Pass  into  algebra,  and  the  difference  i 
which  are  tormal  in  arithi^etic  become  oply  mateijol :  thu«  8+4s4  + 
S  is  but  one  material  instance  of  the  form  a  i-5=&  +  4.  .^ire  we  there- 
fore to  say  that  arithmetic  au4  algebra  fure  parts  of  logic  ?  Certainly 
not :  logic  deals  with  the  pure  form  of  .thought,  divested  of  every 
possible  distinction  of  mister.  There  is  a  form  of  thought  in  the 
above  which  is  not  even  confined  to  number,  and  not  even  confined  to 
magnitude ;  namely,  that  the  planner  in  which  vo  think  of  part 
and  whole,  in  every  possible  eaae  in  which  these  words  can  apply,  is 
wholly  independent  o|  the  order  in  which  the  parts  are  considered  as 
coming  together.  For  example,  the  notices  amnaH  and  rational  are 
JQUied  together  in  the  mind  when  we  think  of  vkqn,  but  by  a  mode  of 
junction  very  different  from  that  caUe4  addition  in  luithmetic  Kever- 
theless,  it  mat^er^  nothing  as  to  the  notion  arrived  et  whether  we 
think  of  a^vfiql  as  subsequently  limited  by  the  notion  ra^Uonal,  or  of 
rational  as  subsequently  liinite4  by  the  notion  animc^L  The  pure  ioim 
of  thought  is  that  w)uch  belougD  equally  to  the  last  instaiiG0  and  to 
8  +  4=4  +  3;  different  matters,  different  modes  of  junction,  under  the 
common  l^w  t^t  order  of  junction  is  indifferent. 

We  now  set  down  the  titles  of  various  works  of  recent  publication, 
and  not  difficult  to  obtain,  being  works  which  may  all  be  reeommended 
to  the  student  who  wishes  to  go  fully  into  existing  Controversies,  both 
as  fvouroes  in  themselves  and  as  guides  to  others. 

Paris,  1889-44,  4  vols.  8vo  :  Barthflemy  St.  Hilaire,  '  Logique 
d'Aristf^te,'  a  translation  of  the  'Organon'  o|  Aristotle,  with  notes. 
Paris,  1838,  2  vols.  8vo:  Barthdiemy  St.  Hilaire^  'De  la  Logique 


d'Aristote,'  a  description  of  the  '  Qigapon '  ivhich  gained  the  pri«e  of 
t|ie  Institute.  London,  1853,  2  vols.  3vo :  0.  F.  Owen,  *  The  Organon 
of  Aristotle,'  an  EngUsh  translation.  London*  1857, 8vo :  J.  H.  M'Hahon, 
'  The  Metaphysics  of  Aristotle/  au  English  translatiop.  Berlin,  1342, 
8vo :  F.  A.  T^endelenberg;,  '  Elementa  Logicee  AristoteUce^/  extracts 
from  Aristotle,  translated  in  the  article  Oroanok,  and  note&  Edin- 
burgh, 1854, 12mo :  T.  S.  Baynes, '  The  Port  Royal  Logic,*  a  translation 
from  the  French,  with  notes.  Paris,  X840,  8vo :  J.  Tissot,  'Logique 
de  E.  Kant/  a  translation  highly  spoken  of.  There  ia  an  English 
translation  of  £^t's  Logic,  not  easily  got,  by  T*  Richardson,  LondoQ, 
1819,  8vo,  collected  with  some  other  translations  from  Kant,  under  a 
title-page  of  1836.  London,  1351,  2  Tols.  3vo  (3rd  edition,  one  or  more 
since) :  Jfohn  S.  Mill,  '  System  of  Logic,  ratiocinative  and  inductive, 
being  a  conuected  view  of  the  principles  of  evidence  and  the  methods 
of  scientific  investigation;'  a  great  and  widely  known  work,  which  takes 
logic  in  the  fullest  extent  of  meaning :  we  think  Mr.  Mill  would  have 
done  more  justice  to  himself,  and  given  a  better  notion  of  his  subject, 
if  he  had  taken  a  more  descriptive  tiUe;  the  wordi  which  follow 
"  Logic  "  are  of  no  use,  for  the  book  will  be  "  Mill's  Logic"  all  the 
world  over.  With  this  work,  and  in  reference  to  a  large  part  of  its 
contents,  may  be  read  Dr.  Whewell's  wzitinga  on  philosophical  method 
and  history,  especially  Jjondou,  1858,  8 vo,  '  Novum  Qrganum  Keno- 
vatum,*  and  London,  1860^  8vo, '  The  rhUosop^y  of  Discovery.'  The 
'Novum  Qrganum'  of  Bacon  himself,  not  to  speak  of  the  recent  edition 
(Loiigm^u)  of  {^eslie  fUlis  «id  others,  which  iq  a  magnificent  perform- 
ance, may  be  easily  and  cheaoly  obtained  tn— London,  1858,  8vo, 
J.  Pevey,  'The  Physical  wd Metaphysical Worke  of  Lord  Baoon,' 
Edinburgh,  1850, 8vo :  T.  &  Baynes, '  The  New  Analytic  of  Logical 
Forms,'  9,  prize  essay,  the  first  treatise  on  Sir  W.  Hamilton's  system, 
witl^  a  note  by  Hamilton  himselt  London,  1853,  8vo,  2nd  edition : 
Wm.  liamilton, '  Diaoussiose  On  Philosophy,  ftc/  already  mentioned. 
There  is  a  writing  of  Sir  W.  Hamilton  which,  from  its  ephemeral 
character^  nuiby  be  f  oi;gotten,  but  which  is  very  oharacteristio  of  the 
author,  and  contains  logical  discussion  of  permanent  value ;  London 
and  ^dinbuxgh«  1847,  8vo  :  'A  Letter  to  A.  De  Morgan,  Esq.,  on  his 
daim*  to  an  independent  re^liscovery  of  a  new  Prinoi^e  in  the  Theory 
of  Syllogism.'  Tho  prospectus  of  Hamilton's  work  on  logio,  whioh  he 
did  not  live  to  complete,  attached  to  this  writing  and  to  others,  should 
not  be  forgottep.  ^di^burgh,  1858,  8vo :  A.  G.  fVaser,  '  Batioxial 
Philosophy  in  History  and  in  System,'  the  pogramme  of  Sir  W. 
Hsvniilton's  successor,  who  waa  further  known  by—Edinburgh,  1856, 
8to,  '  Essays  in  Philosophy/  a  collection  of  reviews  on  philosophical 
subjects,  from  the '  North  British  Heview.' 

Of  Whately's  Logic,  already  mentioned,  there  are  many  editions; 
4nd  the  s;^ne  of  Dr.  Watte*s  Logic,  an  old  and  weU«known  work, 
w^cli  deserved  much  higher  praise  than  it  received. 

Oxford,  1956,  8vo,  3rd  eidition :  Q.  L.  Manael,  ^  Artis  Logic»  Rudi- 
menta,'  fm  edition  of  the  old  and  celebrated  compendium  of  Aldneh, 
wit^  copious  i(i*nglish  notes ;  the  easiest  and  best  way  in  which  a  body 
of  discussion  on  the  old  logic  can  be  read.  Oxford,  1851,  ^vo: 
H.  L.  Mansel, '  Prolegomena  Logica/  an  inquiry  into  the  psychological 
character  of  logical  processes,  a  most  acute  work,  opposed  to  all  the 
views  of  this  article.  The  same  writer's  article  on  MetaphysiGs  in  the 
new  edition  of  the  Encyclopaedia  Britannica  (voL  xiv.,  1857)  will  be 
very  useful  in  conjunction  with  the  '  Prolegomena.*'  London,  1B57, 
8v(> :  W.  Thomson, '  An  Outline  of  the  Necessary  Laws  of  Thought,  a 
treatise  on  pure  and  applied  logic ;  valuable  by  thought,  brevity, 
eclectic  characteTj  and  extent  of  plan.  Oxford,  185<^,  8vo :  E.  Poste, 
'  The  Logic  of  Science,'  a  translation  of  the  Posterior  Analytics  of  Aris^ 
totje,  ^ith  notes.  Oxford,  1348, 8vo  :  0.  P.  Chretien, '  An  Essay  on 
Logic^  Method.'  Oxford,  1851,  '2  vols,  (or  books)  8vo :  W.  H.  KanJake, 
'  Aids  to  the  Study  of  Logic'  These  Works  are  all  higUy  and  justly 
commended  by  Sir  W.  Hamilton. 

Edinburgh,  1857,  8yo  :  W.  Spalding,  '  Introduction  to  Logical 
Science'  (reprint  ivom  the  Encydopsedia  Britannica),  a  thoughtful 
yrork,  of  much  collection  and  discussion  as  to  recently  diq>uted  points. 
LondoUi  1^56,  ISmo  :  B.  O.  Latham, '  Logic  in  ;tB  Application  to  Lan- 
guage,* a  grammatical  application  weU  worthy  the  attention  of  teachers. 

Of  writers  who  have  c^led  in  mathematical  principles  and  forms,  we 
have  the  following  works : — ^London,  1847,  8vo :  A.  De  Morgan,  f 
'  Formal  Logic,  or  the  Calculus  of  Inference,  neoessaiy  and  probable.' 
London,  1860,  8vo :  A.  De  Morgan,  'Syllabiis  of  a  Proposed  SJystem  of 
Logic'  This  ayllabu0  contains  refiorences  to  the  author's  papers  in  the 
Cambridge  Transactions,  in  which  most  of  his  novelties  were  first 
broache4.  Cambridge,  1847,  8vo :  Q,  Boole,  '.  Mathematioal  Analysis 
of  Logic'  LondoAf  1854, 8vo :  Q.  Boole,  '  Investigation  of  the  Lawi 
of  Thoujght.' 

There  ie  an  immense  collection  published,  and  publishing  in  SVanoe, 
under  tlie  name  of '  Qours  de  la  Patrologie,*  by  the  Abb4  Migne.  Thk 
coUeotipn  contains  numy  writers  whom  the  logician  desires  to  have, 
but  can  rarely  obtain :  ae  Boethius,  Abelard,  Peter  Lombard,  John  of 

*  Th6  reply  which  closed  <M«  controTersy — all  snbaeqaont  feud  ^ing  on  0.97 
grounds — is  in  the  first  Appendix  to  Mr*  I>9  ^organ's  '  Jfprmal  Logic,'  preieatty 
described. 

t  When  oontroversial  points  are  treated  as  in  the  present  article,  it  is  not 
fair  thit  one  of  the  parties  to  the  disputes  should  take  the  appearance  of  an 
indifferoit  judge  by  writing  anonymonaly.  This  note  is  therefore  added  to  the 
name  of  the  writer  of  this  article. 
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Salisbury,  &o.,  &c.,  and  a  dictionaiy  of  scholastio  pblloeophy  and 
theology.  It  ia  to  be  wiahed  that  the  publisher  should  drculate  in 
England  a  diatinot  proapeotua  of  the  writera  whose  logical  works  have 
been  reprinted ;  and  it  mav  be  added,  that  a  small  addition  to  the 
bulk  of  the  whole  work  would  make  its  medis&val  logic  nearly  as  com- 
plete aa  its  theology.  The  Tolumea  are  aold  separately,  and  are  very 
cheap. 

It  is  impossible  to  give  any  account  of  the  history  of  the  subject 
which  was  first  analysed  by  Aristotle,  and  afterwards  received  from 
Zeno  the  Stoic,  as  is  supposed,  the  name  of  logic.  That  history  is  not 
yet  written  in  full.  A  mstory  of  one  logical  idea,  that  of  the  Cate- 
OORIKB,  was  published  by  Trendelenbei^  a  few  years  since ;  and  re- 
cently, as  we  are  told,  the  first  volume  of  a  professed  history  of  the 
whole  subject  has  been  published  in  Germany  by  Prantl,  whidi  comes 
down  as  fiir  as  Boethius  inclusive.  A  sketch  of  leading  pointa  and 
names  is  given  by  Mr.  Mansel,  in  the  introduction  to  his  edition  of 
Aldrioh,  dwelling  briefly  on  the  connection  with  logic  of  Zeno  the 
Eleatic,  thesophistB  before*  Aristotle,  Socrates,  Plato,  Aristotle,  Theo- 
phrastus,  Eudemus,  Zeno  and  other  Stoics,  the  Epicureans,  Alexander 
of  Aphrodisias,  Ammonius,  Simplioius,  PhHoponus,  Porphyry,  John  of 
Damascus,  Photius,  Psellus,  Blemmidas,  Pachymeres,  Leo  Magentinus, 
Geox|^  of  Trebizond,  Cicero,  Apuleius,  Augustine,  Mardanus  Capella, 
Boethius,  Cassiodorus,  Avicenna,  Averroes,  Abelard,  Gilbert  Porreta- 
nus,  John  of  Salisbury,  Peter  Hispanus,  Albertus  Magnus,  Thomas 
Aquinas,  Duns  Scotus,  Occam,  Raymond  Lully,  Buridan,  Burley, 
Laurentius  Valla,  Rodolphus  Agricola,  Ludovicus  Vives,  Peter  Ramus, 
Melancthon,  Buigersdicius,  Keckermann,  Downame,  Milton,  Bacon, 
Descartes,  Locke,  Leibnits,  Hobbes,  Gassendi,  Claubeiig,  Amauld  and 
Nicole,  Buffier,  Le  Clerc,  Watts,  Wolff,  Baumgarten,  Lambert,  Plouc- 
quet,  Kant  So  bare  are  the  books  of  logic  of  all  account  of  its 
history,  that  a  mere  list  of  the  names  which  would  be  most  prominent 
in  such  a  history,  by  which  the  student  may  resort  to  biograf^cal 
dictionaries  or  general  histories  of  philosophy,  is  a  valuable  addition  to 
auch  an  article  aa  the  present. 

The  great  points  of  elementary  logical  investigation  are  four  in 
number :  1.  The  name  or  term,  the  repreaentatiTe  of  one  object  of 
thought,  as  distinguished  from  others,  including  a  mode  of  thinking. 
2.  The  reiaium,  or  mode  of  bringing  two  terms  together,  signified 
by  a  copuia  oonnectmg  two  terms.  3.  The  propomfum  or  judgment,  a 
relation  between  two  terms  affirmed  or  demed  4.  The  tyUogUm, 
deduction  of  a  relation  between  two  terms  by  means  of  the  relations 
of  the  two  to  a  third  term.  These  points  must  needs  include  the 
consideration  of  all  the  laws  of  ratiooinative  thought  in  action :  surely, 
VHiat I  What  else  ?  What  of  them ?  and  What  then!  are  questions 
whidi  point  to  all  that  can  take  place  in  a  mental  process  by  which 
thought  leads  to  thought.  Nevertherless,  by  certain  restrictions  which 
we  hold  to  be  purely  arbitrary,  logicians  have  curtailed  their  science, 
and  made  it  appear  to  contain  but »  vezy  small  part  of  the  proceeses 
of  actual  thought  In  pkdng  before  the  atudent  a  mere  aketch  of 
disputed  pointa,  we  remind  him  that  many  things  must  be  left 
unstated,  many  objectiona  unprovided  for.  He  must  look  for  full 
aasuranoe,  either  for  or  againat,  in  writings  of  more  extended  character, 
and  in  discussions  whi<£  are  fully  guarded  by  the  use  ol  defined 
taohnioalitieB. 

First,  aa  to  the  term  or  name,  which  may  be  in  one  word  or  in  many. 
The  old  logiciana  drew  the  distinction  between  a  name  used  as  simply 
denoting  an  external  object,  such  as  might  be  thought  of  as  «winHfig 
without  any  mind  to  thhik  of  it,  and  the  name  used  as  thiwlring  of  the 
object  in  its  mental  relation  to  other  objeeta.  A  moii,  thouj^t  ol  as 
an  individual  pointed  out,  or  a  quality,  aa  ^tkUe,  the  white  of  a  par- 
ticular white  ball,  were  called  namea  of  Jint  mtemtum,  or>lrK  nUiomt. 
But  mtm  aa  a  daas,  or  an  individual  thou^t  ol  aa  a  member  of  a  daas, 
and  ^akUe,  aa  an  attribote  of  daasea,  were  namea  of  Mcomi  intentUm,  or 
$eeemd  iioI*om.  The  diatuiotion  ia  predaely  thai  now  known  aa 
objective  and  subjective:  and  accordingly,  we  propoee  to  consider 
things — not  material  things  oiily>-«nd  the  qnalitiea  residing  in  them, 
aa  belonging  to  the  objective.uae  of  names ;  and  rlBwim,  and  the  attri- 
butes by  which  we  dAne  rlawmiii,  aa  bdooging  to  the  aubjeetiTe  use. 
Now  though  the  logiciana  have  always  pro&saed  to  cultivate  second 
intentiooa,  or  subjective  uses,  the  fonns  and  the  language  of  the 
syllogism  have  been  strictly  fashioned  on  the  objective  uae,  and  allowed 
to  remain  so. 

Next,  it  is  dear  that  aname  exchidsBaa  wdl  aa  includes :  eveiy  object 
of  thou^t  ia  related  to  aiaii,  lor  lustanfe,  either  aa  t»  the  name  atimt. 
The  logician  haa  always  exdnded  the  privative  name,  iio(-«mn,  for 
instance,  aa  aU  but  uaelen :  a  oeitain  pnetioe  of  hia  own  leally  makes 
it  sa  For  he  will  have  no  wtntrte  or  totalaphere  of  thou^t— cxcrat 
the  whole  univerae  of  poanbleeziBtence;  or,  at  naRowest,the  whdb 
universe  of  objective  raality.  He  loigeta  that,  more  often  than  not^ 
the  universe  of  the  existing  tofas  ol  thou^t  la  limited.  We  are 
talking  of  animals,  lor  exa^^e,  and  nothing  else:  nef-aum  beomnes  so 
definitely  significative  that  we  have  a  aepante  name  for  it,  hrmic. 
Logic  oQ^t  to  give  us  tlttt  command  of  thou^^t  which  will  prevent 
our  moital  vision  tram  being  obstructed  by  the  casual  absence  of  a 
name ;  and  it  ought  to  investigate  the  admml  form  of  thought^  aa  well 
•8  possible  scientific  generalisation. 

Thirdly,  two  names  may  be  joined  either  aa  aepante  parte  of  a 
common  whole,  or  as  jointly  separating  the  common  part  of  two 


different  wholes.  Thus  the  class  animal  has  the  two  separate  aub-dasseii, 
man  and  bnite :  but  man,  under  the  name  raHonal  animal,  ia  seen  as 
belonging  to  the  common  part  of  the  two  wholes,  ratUmal  being  and 
animal  being.  We  call  the  first  procedure  aggregation,  the  second 
eompoeition.  The  first  process  is  mathematical :  animal  is  made  up  of 
man  and  brute  after  the  same  law  of  thought  by  which  a  square  is  made 
up  of  two  triaugles.  The  second  process  is  deep  in  the  nature  of 
things,  mtetaphytical :  the  combination  of  rational  and  animal  into  a 
being  such  as  man  is  not  conceivable  as  aggr^fotUm  or  addition,  and  no 
more.  Nevertheless  the  logician  does  not  admit  this  :  he  announces 
an  object  aa  the  nan  of  all  its  attributes.  The  preceding  distinction 
divides  logic  into  two  parts,  which  we  csll  the  mathematical  and  the 
metaphysical ;  not  meaning  that  one  part  of  logic  is  mathematics,  and 
another  metaphysics,  but  that  the  distinctive  features  of  the  two  sides 
of  logic  are  of  prominent  account,  the  one  in  mathematics,  and  the  other 
in  metaphysics. 

The  distinction  of  composition  and  aggregation  was  convoyed  and 
implied  in  a  few  remarkable  words  of  Arutotle,  contained  in  lus 
Metaphysics :  **  The  genus  is  said  to  be  part  of  the  species ;  but  in 
another  point  of  view  the  species  is  part  of  the  genus.**     Animal  is 
part  of  man  :  the  vihole  notion  (all  the  attributes)  of  animal  forms  part 
(component)  of  the  notion  man.    But  man  is  part  of  animal :  the  whole 
dasB  (all  the  individuals)  of  man  form  pert  (aggregant)  of  the  class 
awimaL    This  is  the  heading  of  a  chapter  in  logic  wmch  only  begins  to 
be  written  in  full  in  our  own  day  :  the  logicians  always  threw  the  idea 
of  attributes  compounded  of  attnbutes  into  meti^ysics,  and  retained 
the  mathematical  notion  of  dass  aggregated  of  dsases  for  logic.    Hie 
attributes  which  compound  into  an  attribute  were  ssid  to  form  its 
intention :  the  classes  which  sggregate  into  a  class  were  said  to  form 
its  extension.    This  distinotion  of  extension  and  intension — or  extent 
and  intent — ^is  now  often  staled  that  of  extension  and  oomprehenaion ; 
the  Mills,  fiither  end  son,  call  it  that  of  denotation  and  connotation ; 
Hamilton,  that  of  breadth  and  depth.    Hie  revival  of  the  distinction, 
in  logic,  snd  ss  a  separation  of  the  two  sides  of  logic,  is  mainly  due  to 
Hamilton :  but  he  and  his  followers  have  made  a  singular  misconcep- 
tion.   In  the  above  explanation  it  appears  dearly  that  the  logical 
quantitiet  change  terms  in  the  opposed  modes  of  speakiug.    AU  anunal 
(all  the  attributes)  forms  part  of  the  notion  man  :  oU  man  (the  whole 
of  the  daas)  forms  poH  of  the  dass  animal.    According  to  Hamilton, 
the  quantities  do  nof  change  places.    He  affirms  that  when  we  say 
"  All  men  are  some  animals,**  we  speak  *  in  depth ;  and  that  when  we 
say  "  Some  M^imala  are  all  men"  we  speak  in  breadth.    We  shall  not 
enhige  upon  this  distinction :  we  do  not  think  it  necessary  to  impress 
at  length  upon  the  reader  that  Hamilton*s  distinction  is  not  the  great 
distinction  of  the  laws  of  thought    And  sudi  discussion  would  be  the 
more  inappropriate  at  this  time,  because  Hamilton's  logical  lecturea  are 
on  the  eve  of  publication  by  Mr.  Mansd,  who  may  be  expected  to  defend 
hia  prindpal  well,  if  defence  be  possible,  and  wno  must  dther  defend 
or  surrender.    And  we  are  glad  of  tiie  opportunity  of  calling  the 
reader's  antidpation  to  a  woii  which  will  most  surdy  contain  a  vast 
breadth  and  depth  of  thought 

Lastiy,  ev)Ny  logical  term  is  postulated  as  having  existenoe  in 
thought,  or  existence  in  external  reality,  accordiQg  to  the  universe 
in  question.  It  is  only  ss  representing  existence  that  a  tenn  is  used 
in  logics  Thus,  when  from  evny  x  is  T,  and  every  t  is  z,  we  infer 
eveiy  x  is  z,  our  premises  are  supposed  to  imply  the  aasertiona  that 
X,  T,  z  exist 

We  now  come  to  the  topula  or  rebtion  by  which  terms  are  con- 
nected, and  the  jmopontieit  or  judgm£nt,  which  asaerts  or  denies  the 
connection.  And  here  the  logicians  admit  only  one  ct^vula  into  the 
form  ol  the  proposition :  that  ia,  identification,  affirmed  by  if,  denied 
bytt  «oC  II  we  say  ▲  goes  before  b,  they  call  thia  propoaition  a 
material  connection  between  a  and  b.  They  hold  that  the  farm  of  the 
above  which  ia  essential  to  ita  consideration  in  pure  logic  is  "  a  it  a 
thing  iriiich  goea  before  B.**  And  they  further  maiwfcam  that  there  are 
three  fundamental  forma  ol  thought,  whidi  th^  call  the  principles  ol 
identity,  difertmce,  and  excimded  middle.  01  identily,  a  ia  a;  ol 
difference,  a  is  not  not-A  (or  B,  other  than  a);  <^  exduded  middle  (or 
ol  notkmg  between),  b  ia  dther  a  or  not-A.  That  every  thought  ol  our 
minda  must  be  fashioned  so  as  not  to  contradict  either  ol  these 
principles  is  most  evident;  aa  evideot  as  the  things  themadves;  ss 
snreaa  eggs  are  eggs.  But  the  logician  assumes  aright  toaay  that 
onlytheae  propositions  are  ol  the  purelonnol  thought,  true  by  the 
form :  and  that  all  othen  are  true  by  the  matter  and  not  by  the  form. 
Beoanae  aU  assertion  idoitifiea  aomething  with  aomething,  and  all 
denial  aqMiates  aomething  from  aomething,  he  l^a  it  down  that 
identity  and  diflbrence  constitute  the  onlylonns  of  coo^ariaaA  ol 
ideaa,  or  the  whole  form.  For  ouradves,  we  believe  that  there  is 
matter  in  the  proposition  "a  is  a,**  one  specific  rdation,  identity :  we 
do  not  aee  why,  except  faj  arbitrary  separation  founded  upon  great 
importance,  the  process  of  identification  and  the  rdation  ol  identity 

•  Mr.  ICauel  (Ifwtk  BriL  Mm^  Maj.  lUl),  inverts  tkia 
He  will  have  <  aome  A  is  an  »■  to  BMsa  that  an  tte  fliftiliilit  d 
sooM ol  tlie attritatcael  tlie eooeept  A ;  and*  an  » ia  aqaM  A' to 
rM^  lin—aiiBt  the  auvk  (or  wtmtt)  »  are  a  poitiaai  ot 
mark  a.    Wa  moat  kave  the  Hamnhwlaa  kgidaaa  to  acCtla 
vhidi  is  whi^ :  that  is,  to  anaj  Urn  two 

•  aU  nan  ii  tone  aaiaal  •~Hndv  their 
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are  declared  to  be  of  bo  diffeient  a  nature  from  all  other  processes  and 
relations  as  to  make  the  dxflEiBrenoe  of  form  and  matter.  To  us  the  pure 
form  of  the  proposition,  divested  of  all  matter,  is  the  assertion  or 
denial  of  the  following : — ^x  stands  in  relation  L  to  T.  The  proposition 
"  X  is  X  "  is  brought  under  the  general  form  by  two  introductions  of 
matter :  L  is  identity,  and  x  and  t  are  the  same  symbols. 

What  is  the  test  of  distinction  between  a  consequence  which  is  true 
by  its  form,  and  one  which  is  only  true  by  its  matter  ?  When  the 
assertion  is  true  by  its  form,  it  can  only  be  refused  admission  by 
impossibility  in  its  matter ;  and  when  it  can  only  be  refused  admission 
by  impossibility  in  its  matter,  it  is  true  by  its  form  :  and  by  impossi- 
bility we  mean  incompatibility  with  the  conditions  of  the  universe 
understood.  If  the  universe  be  the  whole  sphere  of  possible  thought, 
the  impossible  is  that  which  contradicts  itself,  and  nothing  else ;  a 
five-footed  quadruped,  for  example.  But  if  it  be  the  terrestrial  sphere 
of  actual  existence,  the  impossible  is  only  the  non-existent  on  earth ;  a 
rational  quadruped,  for  example.  If  the  universe  be  limited  to  the 
idea  of  animal,  a  stone  is  an  impossibility.  For  instance, "  ▲  is  a,**  and 
**  A  is  not  not-A,"  are  true  by  form,  in  our  view ;  how  can  they  be 
denied  ?  or  rather,  when  can  we  doubt  of  admitting  them  ?  for  assertion 
must  be  opposed  to  non-assertion,  not  to  denial.  Only  when  a  contra- 
dicts itself.  A  horse  which  is  not  a  horse,  and  a  cow  which  is  not  a 
cow,  are  they  the  same  things,  or  different  ?  and  must  they  be  either 
one  or  the  other  ?  We  leave  the  logicians  to  settle^it ;  for  ourselves  we 
cannot  tell :  we  do  not  see  how  to  affirm,  and  we  do  not  see  how  to 
deny.  But  we  do  see  that  "  a  is  A ''  can  only  be  questioned,  whatever 
the  result  may  be,  when  the  matter  of  a  is  impossible;  and  we 
recognise  it  as  therefore  true  in  form. 

Again,  let  x  be  an  existing  animal ;  it  follows  that  the  tail  of  x  is 
the  ^dl  of  an  animaL  Is  this  consequence  formal  or  material  ?  Fonnal, 
because  this  is  true  whatever  a  tail  may  be,  so  long  as  there  is  a  tail ; 
and  it  cannot  be  refused  assertion  except  when  x  has  no  taiL  A  guinea- 
pig,  for  instance,  puts  this  proposition  out  o|  the  pale  of  assertion,  and 
equally  out  of  that  of  deniai ;  the  tail  of  a  non-taued  animal  ia  beyond 
us.  There  are  those  who  will  assert  that  the  tail  of  a  wm-tailed 
animal  is  no  tail;  but  we  are  satisfied  that  the  tail  of  a  non-tailed  ani- 
mal is  just  as  much  a  taU  as  no-tail ;  and  therein  lies  the  contradiction 
and  the  impossibility.  If  we  were  clear  that  the  tail  of  a  non-tailed 
animal  is  no  tail,  we  should  know  how  to  think  of  it ;  for  we  can  think 
of  every  subject  which  comes  under  a  predicate.  This  very  guinea- 
pig  is  here  produced  by  us  because  it  has  been  brought  forward  by  an 
acute  thinker  to  prove  that  the  consequence  above  given  is  material, 
and  not  f  ormaL  It  has  been  made  to  prove  that '  x  is  an  animal,  there- 
fore the  tail  of  x  is  the  tail  of  an  animal'  is  a  special  inference  gained 
from  our  material  knowledge  of  the  thing  thought  about,  and  not  a 
general  inference  necessitated  by  the  universal  laws  of  thinking.  We 
answer  that  Uiough  the  lack  of  tail  in  a  guinea-pig  is  not  a  law  of  logic, 
but  a  material  incident  of  the  object,  yet  we  know  the  eoMequence  to 
be  necessitated  by  the  laws  of  thinking,  because  we  must  go  to  im- 
possible matter,  we  must  make  the  tail  of  x  a  non-existence,  before  we 
can  refuse  to  assert  it. 

The  establishment  of  ordinary  syllogism  requires  two  principles. 
First,  the  c<mvertibility  of  the  terms  of  a  proposition :  "  a  is  b  "  gives 
"  B  is  A."  Secondly,  the  trandUvtneat  of  the  connecting  relation  :  "  a 
is  B  "  and  "  b  is  o  "  gives  "  a  is  c."  The  logicians  afi&rm  that  the  three 
principles  of  identity,  difference,  and  excluded  middle,  are  sufficient  for 
the  evolution  of  all  the  laws  of  syllogism.  We  are  not  aware  that  any 
one  has  ever  made  this  good  by  actually  deducing  the  two  principles 
last  named  from  the  higher  thiee.  This  must  be  done,  if  at  all,  with- 
out syllogism,  for  syllogism  must  not  be  taken  for  granted  as  a  step 
towards  its  own  establishment ;  and  if,  as  we  believe,  it  cannot  be  done, 
then  the  three  principles  do  not  possess  that  dominant  and  all-sufficient 
character  which  has  been  daimed  for  them. 

The  syllogism  is  the  determination  of  the  relation  which  exists 
between  two  objects  of  thought  by  means  of  the  relation  in  which 
each  of  them  stands  to  some  third  object,  which  is  the  middle  term. 
In  our  view  of  the  subject  the  pure  form  of  the  syllogism,  when  its 
premises  are  absolutely  asserted,  is  as  follows : — ^x  is  in  the  relation  L 
to  T ;  T  is  in  the  relation*  M  to  z ;  therefore  X  is  in  the  relation  "  L  of 
M,"  compounded  of  l  and  m,  to  2.  In  ordinary  logic,  which  admits 
only  the  relation  of  identity,  the  actual  composition  of  the  relation  is 
made  by  our  consciousness  of  its  transitivt  character.  Thus  x  is  T  and 
T  is  z,  tell  us  that  x  is  that  which  Ib  z.  But  an  identical  of  an 
identical  is  an  identical;  whence  x  is  z.  Again,  x  is  Y  and  Y  is  not  z ; 
here  X  is  that  which  is  not-z :  or  x  is  not  z.  The  full  syllogism  is  a 
collection  of  such  aingiiliu'  cases :  thus  every  x  is  T,  and  no  Y  is  z, 
repeats  "  x  is  a  Y,  that  Y  is  a  not-z,"  as  often  as  there  are  xs  in 
existence,  and  gives  "  every  x  is  not-z,**  or  no  x  is  z. 

The  requisites  of  the  copular  relation,  in  the  system  of  ordinary 
syllogism,  are  tramtiHvmen  and  oom/vertibUiiy.  Any  relation  which 
possesses  these  qualities  may  take  the  place  of  "  is  "  in  the  common 
syllogism,  without  impeachment  of  its  validity.  Thus  the  word  "  fel- 
low "  may  have  transitive  senses,  and  is  always  convertible :  choose  a 
transitive  signification,  under  which  we  may  s^  that  when  x  is  a 
fellow  of  Y,  and  Y  of  z,  then  x  is  a  fellow  of  z.  Take  a  common  syllo- 
gism, Buoh  as — no  Y  is  any  z,  some  ys  are  xs ;  whence  some  xs  are  not 
any  zs.  For  "  is"  read  "  u  a  feUow  of,"  and  for  "is  nofread  "is  not 
a  fellow  of;"  the  inference  remains  valid.     Against  admitting  this 


extension  it  is  argued  that  the  inference  is  one  of  noatter,  not  of  form ; 
but  though  every  instainee  is  material,  or  has  its  own  matter,  we  main- 
tain that  the  above  inference  depends  for  its  validity  only  on  those 
qualities  which  must  be  seen  in  identity  before  the  common  syllogism 
can  be  established. 

The  logicians  are  well  aware  that  there  are  many  copulso  which  give 
inference  by  comparison  with  a  middle  term,  and  which  are  not  what 
they  call  syllogisms ;  for  instance,  "  a  equals  B,  B  equals  a,  therefore 
A  equals  c."  They  reduce  such  arguments  to  syllogism  by  stating 
the  requisite  combination  of  relation  in  a  major  premise,  and  affirming 
the  case  to  come  under  the  combination  in  a  minor  premise.  As  in 
"  An  equal  of  an  equal  of  0  is  an  equal  of  0 ;  a  is  an  equal  of  an  equal 
of  0 ;  whence  a  is  an  equal  of  0."  But  a  and  0  are  really  compared  in 
the  mind  with  a  middle  term  B,  and  thence  with  one  anotiier.  When 
A»B,  B=o,  are  made  to  give  a=o,  the  process  of  the  human  mind  is 
guided  by  steps  in  which  s  is  as  truly  a  eopvla,  or  connecting  relation, 
OS  ''  is  "  in  "  A  is  B,  B  la  0,  whence  a  is  a"  The  transitive  <£tfacter  of 
the  copula  is  as  much  the  dictator  of  the  result  in  the  first  case  as  in 
the  second. 

Dismissing,  for  further  consideration  in  Rklatioit,  the  extension  to 
wider  relations  than  those  contained  under  "  is,"  we  shall  proceed  to 
point  out  the  questions  which  have  arisen  as  to  the  common  forms  of 
enunciation,  and  the  systems  of  enunciation  and  of  syllogism  which 
have  been  proposed.  After  a  few  words  on  the  common  imtem,  we 
shall  notice  the  different  proposals  of  Mr.  Boole,  Sir  Wm.  Hamilton, 
and  Mr.  De  Morgan. 

The  common  proposition  is  derived  from  the  notion  of  'Assertion  or 
denial,  applied  to  all  or  to  some,  giving  the  universal  affirmative  and 
negative,  every  x  is  Y,  no  x  is  y  ;  and  the  particular  affirmative  and 
negative,  some  xs  are  ys,  some  xs  are  not  ys.  [Sylloqism.]  Here 
some,  as  in  all  logical  writings,  means  no  more  than  not-none,  one  at 
least,  many  it  may  be,  even  all,  possibly.  When  we  say  that  some  x's 
are  not  ys,  we  only  mean  to  deny  that  the  class  x  is  entirely  included 
in  the  dass  y  ;  the  exclusion  may  be  partial  or  may  be  totaL  The 
logical  opposition  of  quantity,  then,  is  not  that  of  whole  and  not-whole 
or  part ;  but  of  quantity  asserted  to  be  the  whole,  and  quantity  not 
asserted  to  be  the  whole. 

The  old  writers  on  logic  hardly  speak  of  universal  and  particular 
terms ;  they  apply  these  adjectives  to  the  propositions.  They  say  that 
a  proposition  is  made  universal  by  prefixing  the  word  omnis  to  the 
stijeet.  Later  writers  qua$Uify  both  subject  and  predicate.  They  find 
out  that  "  all  xs  are  ys  "  means  that "  all  xs  are  some  ys  ; "  that "  no 
X  is  Y  "  means  that  "  every  x  is  no  one  of  all  the  Ys ; "  that "  some  xs 
are  ys  "  is  "  some  xs  are  some  ys  ; "  and  that  "  some  xs  are  not  ys  " 
is  "  some  xs  are  not  any  of  all  the  ys."  And  hence  the  well-known 
rule  that  while  the  quantity  of  the  subject  is  indicated,  the  quantity 
of  the  predicate  is  determined  bv  the  quality  of  the  proposition; 
particular  in  affirmatives,  universal  in  negatives.  But  conversion  of 
term  and  quantity  is  not  allowed :  ''  all  xs  are  some  ys  "  is  never  seen 
as  "  some  ys  are  all  xs."  The  usual  forms  of  language  are  made  to 
dictate  restrictions  to  thought  We  shall  presentiy  return  to  this 
point. 

3ir.  Boole's  generalisation  of  the  forms  of  logic  is  by  far  the  boldest 
and  most  original  of  those  of  which  we  have  to  treat.  It  cannot  be 
separated  from  Mathematics,  since  it  not  only  demands  algebra,  but 
such  taste  for  thought  about  the  notation  of  algebra  as  is  rarely 
acquired  without  much  and  deep  practice.  When  the  ideas  thrown 
out  by  Mr.  Boole  shall  have  borne  their  full  fruit,  algebra,  though 
only  founded  on  ideas  of  number  in  the  first  instance,  wSl  appear  like 
a  sectional  model  of  the  whole  form  of  thought.  Its  forms,  considered 
apart  from  their  matter,  will  be  seen  to  contain  all  the  forms  of 
thought  in  general.  The  anti-mathematical  logician  says  that  it  makes 
thought  a  branch  of  algebra,  instead  of  algebra  a  branch  of  thought. 
It  makes  nothing ;  it  Jinds :  and  it  finds  the  laws  of  thought  symbolised 
in  the  forms  of  algebra.  [Algsbra,  p.  199,  %  9.]  We  cannot  attempt, 
in  this  artide,  to  do  more  than  show,  by  one  single  case,  how  common 
algebraical  operation  is  transformation  from  one  logical  equivalent  to 
another.  We  shall  choose  the  conversion  of  "to  be  both  not-A  and 
not-B  is  impossible  "  into  "  every  thing  is  either  a  or  B  or  both."  Let 
A  and  B  represent  two  objects  of  thoughts  Let  1  represent  the  uni- 
verse, all  that  exists ;  let  0  represent  the  impossible,  somethmg  that 
does  not  exist.  Let  =  represent  identity.  Let  a  -h  b  represent  the 
dass  containing  both  a  and  B,  vrith  all  the  common  part,  if  any, 
counted  t¥rice ;  let  a— b  signify  what  is  left  of  the  dass  Ay  when  B^ 
which  it  contains,  is  withdrawn.  Let  ab  represent  the  common  part 
of  the  notions  a  and  b.  Then  1— a  and  1— b  represent  all  that  is  act 
A  and  all  that  is  not  B ;  and  the  non-existence  of  everything  whidi  in 
both  not  A  and  not  b  is  symbolised  by 

(1-A)(1-B)=0 

The  common  rules  of  algebra  transform  this  into 

A  +  B— AB=:1. 

Now,  A-f  B-AB  is  simply  the  aggregate  of  a  and  B,  without  repe- 
tition, the  part  reckoned  twice  in  a  +  B,  if  any,  being  withdrawn  once. 
Accordingly  the  second  equation  means  that  a  and  B  between  them 
contain  tiie  whole  universe ;  or  that  everything  is  either  a  or  B,  or 
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bottL  We  hvvp  put  forward  enoi:^  to  enable  an  intelligent  etadent 
to  raUe  a  string  of  difficulUeB ;  for  the  solution  ol  moat  ot  whicU  we 
must  refer  lum  to  Mr.  Boole's  writings. 

We  now  proceed  to  tlie  discussion  of  Sir  William  Hamilton's  system. 
At  the  outset  ike  learned  author  puts  into  words  a  postulate  *  which 
90  ope  would  suppose  bad  been  left  to  him  to  demand.  It  is  **  that 
^e  be  allowed  to  state  in  language  what  is  contained  in  thought"  We 
may  trust  Hamilton's  learning  for  the  fact  that  this  postulate  was 
never  ctnnounced :  but  surely  we  shall  feel  inclined  to  ask,  who  has 
ever  been  timid  enough  not  to  use  it,  as  wanted  ?  Aristotle,  we  may 
answer,  and  nearly  all  his  foUowers.  There  are  cases  in  which  Aristotle 
himself  appears  to  doubt  the  right,  or  at  least  to  waive  the  right,  of 

Sushing  tnou^ht  beyond  the  bounds  of  usual  expression ;  and  to  this 
sy  logic  hasbeeu  circumscribed  by  this  want  of  clear  apprehension 
that  l^guage  was  made  to  express  and  extend  thought,  not  to  circum- 
scribe it.  The  postulate  ought  to  be  pushed  f urtJlxer ;  the  logician 
ought  to  be  allowed  to  state  all  that  can  be  contained  in  thought; 
unless  indeed  we  are  to  construe  u  as  a  junction  of  the  present  and 
future  tenses. 

Among;  the  eases  in  which  language  did  not  find  expression  for 
possibletbought,  was  the  quantity  of  the  predicate  of  a  common  pro- 
position. The  logicians,  Hamilton  at  least,  and  most  othexs  we  believe, 
affirm  that  thought  doe$  quantify  the  predicate ;  for  ourselves,  after 
lauch  observation,  we  beUeve  it  does  not.  We  belieye  that  minds  of 
ordinary  oultivfition,  with  whom  logic  has  not  been  a  study,  when  they 
have  occasion  to  thiok  that  no  quadruped  is  a  fish,  do  not  ^old  it  in 
thought  that  they  are  speaking  about  ad  fishes,  actual  and  possible. 
They  may,  by  a  process  tney  never  analysed,  be  able  to  vse  this  implie^l 
truth ;  but  we  ao  not  believe  they  ever  held  it  in  that  way  in  which 
they  hold  the  thought  which  is  apt  to  find  exproBsion.  "^e  this  as  it 
may,  Hamilton  belieyedy  not  only  that  a  quantity  is  held  in  thought  for 
the  predicate  of  the  ordinary  proposition,  but  even  that  quantities  are 
in  thought  which  have  never  been  expressed  in  language  even  by 
logicians.  He  accordingly  applied — as  had  been  done  before  him, 
though  the  results  had  not  been  worked  into  a  logical  system--6ot&  the 

auantities,  universal  and  particular,  to  both  subject  and  predicate.  He 
lus  put  forward,  ss  what  vfe  have  in  thought,  eight  forms  of  predica- 
tion, to  the  statement  of  inrhich  we  add  some  explanation,  and  some 
objection. 

1.  All  X  is  all  T.  This  means  that  x  and  J  are  coextensive  terms; 
accordingly  it  is  it  complex  t  proposition,  made  by  compoimding 
"  every  x  is  t,"  and  "  every  t  is  x."  It  is  simply  contradicted  by  the 
alternative  of  one  or  another  of  two  other  propositions  of  the  system : 
Either  "  some  xs  are  not  tts"  or  "  some  ys  are  not  xs." 

^  4^  X  is  some  T.    This  is  the  same  as  "  every  x  is  x.** 

S.  Some  X  isall  7.    'thia  is  "every  T  is  x." 

i.  Some  ^  U  some  t.    This  is  "  some  xs  are  Ta." 

5.  Any  x  is  not  any  j.  In  negatives,  the  word  any  takes  the  plaoe 
of  all,  for  the  sake  of  grammar.    We  have  here, "  no  x  is  T*" 

6.  Any  x  is  not  some  y.    This  is  "  some  7s  are  not  xs." 

7.  Some  x  is  not  any  T.    This  ia  "  some  xs  are  not  Ts." 

8.  ^ome  X  is  not  some  Y.  Hiis  proposition  is  not  in  ordinary  use. 
It  me^ns  %\^  so^ie  of  the  xs  are  not  some  of  the  ys,  even  if  they  be 
others.  To  contradict  it  we  must  a£^rm  ih^t  there  is  but  one  x  and 
one  Y,  and  that  x  identical  with  the  y.  Consequently,  here  is  a  pro- 
position which  does  not  find  its  denial  in  the  system. 

Br.  Thomson  ^'  Outlines,'  &&)  admits  the  first  seven  of  these  pro- 
positions,  but  rejects  the  e^hth ;  and  constructs  fi  syeteo^  of  syllogism 
accordingly. 

That  Hamilton  really  believed  tl^e  at>ove  ^jrstem  to  be  in  common 
ihgv^hl^  and  not  the  deduct^n  of  a  postulated  extemdoQ,  is  manifest* 

*  BetMcii  fhia  prlneiple,  Hamilton  annoimeed  another,  which  had  been  quit* 
as  maoh  negleeted  as  the  formsr  :  and  by  merely  lending  the  weight  which'  hi* 
Momta  sad  IsaiBing  gave  him  to  thate  two  Amdamental  requirements  of  logic, 
he  wiU  have  dose  much  to  promote  It,  even  though  his  ptastioe  be  not  quite 
abrfa«^  of  his  preaching.  "  Whatever  is  operative  ia  thought,  most  be  tskea 
i^to  sc^un^  ^d  consequea^y  ^  overtlj  expressible  in  logie ;  fior  logie  most 
be,  ss  to  be  it  professes,  an  upexdusive  reflex  of  thought,  and  not  merely  an 
arbitrary  selection — a  »crie8  of  elegant  extracts— out  of  the  forms  of  thinking. 
Wbether  the  form  that  it  exhibits  as  legitimate  be  stronger  or  weaker,  be  more 
or  i^a  frequently  applied ; — that,  as  a  material  and  oontingent  consideration.  Is 
beyond  iti  purview." 

t  This  is  denied.  But  1^  of  propositions  a,  a,  o,  a  alirays  mahe  b  and  c 
foUow,  and  a  and  o  always  make  a  follow,  surely  a  is  identical  with  the  junction 
of  B  and  c.  What  does  a  eontain  more  than  is  In  a  and  o  eompounded  7  And 
what  lesa  I  ▲  proposition  is  oontradicted  by  alternative  junction  of  two  diflTerent 
ptopositioas,  of  wh^h  neither  contains  the  other :  Ls  it  simple  or  eomplex  f 

$  Ue  published  to  the  world  the  requirements  for  a  prise  essay  to  be  written 
by  Ms  pupils,  among  which  was  the  following  : — "  The  reasons  wby  c<unmon 
language  makes  an  ellipsis  of  the  expreiMed  quantity,  ftrequently  of  the  sulgtet, 
and  more  frequently  of  the  prtdieate,  though  both  have  always  their  quantities 
In  thought."  In  saying  this,  he  was  to  fhUy  satisfied  that  he  had  announced 
the  principle  of  applying  every  quantity  to  the  predicate  of  every  proposition, 
that  he  made  a  charge  of  plagiarism  of  this  principle  against  one  who  applied  it 
after  (as  he  supposed)  seeing  this  announcement,  and  rested  the  proof  on  the 
(ss  he  thought)  obTious  meaning  of  the  sentence  abore.  It  is  hardly  requisite 
to  aay  that  **  both  hare  thtir  qusalities  '*  is  not  the  same  ss  "  both  have  all 
qi^otities,"  bat  generally  means  that  one  has  oae  and  another  another.  If  aay 
one  had  said  that  two  persons  "  both  have  always  their  hobbies,*'  no  uas  woul4 
have  gathered  that  the  pair  keep  a  pair  of  bobbies  for  their  joint  use.    The  present 


To  thii  we  object :  but  our  greater  objeotion  is  to  the  nystem  itself. 
We  have  not  seen  any  defence  of  the  followiDg  points  which  has  a 
single  respectaUe*  element,  except  the  eharaoter  of  its  producers.  The 
introduction  1,  of  a  complex  proposition;  2.  of  a  propositioil  which  ia 
Qot  simply  oontradicted  by  any  one  other  proposition ;  3,  of  a  pro- 
position which  cannot  be  contradicted  at  aU  in  the  system ;  4,  of  a 
proposition  compounded  of  two  others  airwdy  m  the  tyafem. 

The  notation  of  the  system  is  as  f oUows.  Woodcuts  t  reeembUng 
—  and  -4>  are  used  for  asscotion  and  denial;  a  oomma  signifies  par- 
ticular quantity ;  a  colon  signifies  universal  quantity.  Thus  x  ,  -i- :  T 
signifies  "  some  x  is  not  any  y"  And  the  following  diagram  represents 
the  syllogism,  '^  ftU  x  is  ^  T,  some  y  is  all  s,  therefore  some  x  U 
aUV' 

X  :  — :t,  — :i 


There  is  valid  inference  when  the  inlddio  term  is  once  at  least  taken 
universally,  and  one  of  the  propositions  at  least  is  affirmative.  We 
shall  presently  point  out  the  canon  of  inference,  when  we  hAve  described 
a  notation  which  we  prefer.  We  refer  the  student  to  Sir  W.  Hamilton's 
own  wiitings  for  the  notation,  ^.  connected  with  his  distinction  of 
breadth  and  depth.  We  hold  it  quite  useless  to  enter  on  the  com- 
parison of  "  all  man  is  some  animal,**  and  "  some  animal  Ib  all  man,"  as 
cases  of  9,  fundamental  subdivision  t  of  logic  into  two  parts ;  those 
who  can  may  believe  that,  as  asserted,  one  of  these  propositions  is 
metaphydcdl  and  one  logical. 

Sir  W.  Hamilton  invited  the  severest  criticism:  he  challenged  it 
to  show  that  his  system  is  not  more  correct  §  \n  theory  than  that  of 
Aristotle,  and  not  preferable  in  practice.  He  affirmed  that  his  system 
was  intended  to  "  place  the  key-stone  on  the  Aristotelic  arch,"  and  that 
it  succeeded  in  so  doii^.  We  hold  him  to  be  almost  a  miracle  of 
learning,  and,  in  every  sort  of  psychological  or  metaphysical  notion, 
except  only  when  it  is  mathematical,  we  feel  him  to  have  a  true 
genius  for  conception,  a  mighty  power  of  execution,  and  a  rare  talent 
of  expression.  But  when  quantity  is  in  question,  his  power  is  gone. 
Almost  in  a  breath  he  tells  us.  first,  that  his  two  quantities,  breadth 
and  depth,  are  in  realitv  one  and  the  same  quantity ;  and  next,  that 
the  greater  the  one  the  less  is  the  other  ('  Discussions,'  &c.  let.  ed.,  p. 
644*,  2nd  ed.f  p.  699).  He  confounds  equation  of  quantity  with 
identification  of  quantified  matter :  he  asserts  that  a  proposition  is 
"  merely  "  equation  of  quantities.  He  uses  the  phrases  "  equation  of 
quantities"  and  "coalescence  of  notions"  as  convertible;  and  the 
prize  essay  of  an  able  student,  published  with  his  sanction,  announces 
that  "predication  is  nothing  more  or  less  than  the  expression  of 
the  relation  of  quantity  in  which  a  notion  stands  to  an  individual,  or 
twp  notions  to  each  otner.** 

We  now  proceed  to  state  Mr.  De  Morgan's  views,  and  for  brevity  as 
well  as  for  other  reasons,  we  shall  confine  ourselves  to  mere  statement, 
without  proof  or  enforcement;  referring  to  the  works  previously 
mentioned. 

The  proposition  in  its  common  form  is  objective^  or,  in  old  phrase, 

point,  however,  is  the  statement  tbat  this  tahe»  place  in  common  langnage^  and 
that  the  efUpsU,  as  he  calls  it,  is  only  frequent^  implying  that  the  full  expression 
is  not  infjrequent. 

*  To  the  objection  that '  All  x  is  all  t  '  has  no  single  contradiction,  nn 
caUneat  defender  repUed  that  it  \a»  a  contradietlon  ;  and  he  produced  it ;  *  AU 
X  ia  not  all  T ' ;  and  Sir  Wns.  HamiUon  assented :  and  both  ai«  right  under  a 
little  admission  of  anusoal  eonstmetion.  But  the  assailant  had  oaly  ol^eetrd 
that  there  was  90  o»ntradiction  in  the  ey$(em:  sad  both  Hamilton  and  his 
defender  ^rgot  to  explain  bow  this  oontradiction  did  not  find  iu  way  into  the 
system.  The  true  explanation  is  that  the  system  itself  was  founded,  not  on  the 
laws  of  thought,  but  on  an  nrbitrary  extension  of  the  application  of  language  : 
and  the  end  of  it  is  tbat  the  Hamiltonian  logic  is  not  allowed  to  find  language 
for  all  that  is  oontained  in  thought.  For  both  Hamilton  and  his  defender  have 
to  go  out  0/ the  syttem  to  find  language  for  what  must  be  inthouffhi  to  those  who 
think  of  the  system,  namely,  the  denial,  when  wanted,  of  the  first  of  the  pro. 
positions  in  the  s^tem. 

t  It  will  amQse4he  mathenatieian  to  see  that  Hamilton,  to  whom  all  mathe. 
matica  vas  repugnant,  stnmbles  upon  +  for  his  alga  of  aegataon,  sad  —  for  hia 
sign  of  animation. 

1  %  W.  Hamilton  seems,  in  logie^  to  have  nothing  answering  to  the  attribuU 
which  marks  a  clou :  he  substitutes  the  concrete  quality,  treated  as  a  class  of 
indiviciuals.  He  says  t^at  Leibnitz  and  Newton  hare  two  human  natures,  one 
apiece  :  that  one  attribute  of  Plato  is  *  some  Athenian.'  This  Is  quite  true,  and 
the  treatment  of  the  quality,  under  the  notion  of  one  quality  for  one  indiridual, 
another  for  another,  is  good  ia  its  proper  and  very  subordinate  plaoe.  But  it  is 
not  eonneeted  with  the  great  diatiaetion  of  comprehension  and  extension,  herein-, 
before  notioed. 

(  His  eompletely  quantified  predicate  la  maintained  by  him  to  he  aeoenary  to 
the  perfect  representation  of  eonunon  thought.  A  living  lesson  on  this  point  was 
Hoon  givep.  Shortly  after  Sir  W.  Hamilton's  death,  an  ardent  adaiirer  pub- 
lished a  manual  of  hia  system  for  the  use  of  schools.  9ut  though  he  had  seen 
the  objection  to  the  form  'AU  x  is  all  t'  having  no  eoatradiction,  and 
Hamilton's  admission  and  defence,  he  actually  took  *  Some  ^  Is  not  nome  t  '  to 
be  the  contradiction  required.  And  when  the  error  was  pointed  out  in  a 
review,  he  continued  to  maintain  It,  and  appealed  to  common  sense  for  Its 
truth,  and  to  Hamilton's  pupils  (one  of  whom  set  him  right)  to  vouch  for  its 
correct  repnaseatatioa  of  the  ayslon.  The  author  of  the  maanal  showed  no 
want  of  aenteasas  ia  other  thiags,  aad  his  book  Is  a  valoahle  aad  welLUmed 
proof  that  Hamilton's  system  demands  more  than  it  ia  eemmon  thooght,  though 
not  more  than  moy  be  ia  the  thought  of  thofe  who  will  gain  it» 
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of  first  intention.  It  is  also  arithn&etiolJ  ih  character:  it  either 
enumerates  or  spealcs  by  totAl  of  enumeration,  as  in  Every  x  is  T, 
All  xs  are  Ys.  It  is  so  far  not  distita^ishable  in  character  from  a 
numerically  definite  proposition:  "Somexs  are  ts"  and "70  xs  are 
Ts  "  are  forms  which  diffJer  onljr  by  vague  and  definite  enumeration. 

The  adoption  of  a  definite  universe,  as  already  noticed,  gives  pre- 
cision to  the  privative  term,  not-X,  the  rest  of  the  universe  when  X  is 
removed.  Let  not-x  be  denoted  by  x ;  faot-t  by  y,  kc.  And  x  and  ± 
ore  call^  contraries.*  This  introduction  destroys  the  distinction  of 
assertion  and  denial,  except  in  a  relative  sense :  the  assertion  tliat 
every  x  is  T  is  the  denial  that  any  X  is  y.  Affirmation  and  negation 
must  be  distinguished  as  follows,  A  proposition  true  of  X  and  x,  falsO 
of  X  and  x,  is  affirmative :  a  proposition  thie  of  X  and  x,  feilse  6f  x  and 
X,  is  negative.  Thus  every  thing  is  either  x  or  T  it  negative,  though 
assertive  in  this  form  :  it  ist^e  of  xandx,  false  of  xand  x.  It  is  to  be 
understood  that  no  term  used  fills  the  nzdverae :  names  which  belong 
to  the  whole  universej  to  one  part  as  much  as  to  another,  cannot  be 
of  any  distinctive  force  or  meaning  within  that  xmiveme. 

Let  a  proposition  be  called  universal,  when  the  whole  universe  must 
be  examined  to  verify  it :  particular,  when  the  examination  of  a 
portion  of  the  univenae  may  verily  it.  Let  a  term  be  called  total, 
where,  every  instance  of  it  must  be  examined  before  the  proposition 
can  be  verified :  partial,  when  sucli  complete  examination  may  not  be 
needed. 

There  are  two  forms  of  predication  in  use :  the  wfnuUgr,  as  in  "  all 
xs  are  some  Ys  "  and  some  xs  are  not  ts  (are  distinct  ftom,  all  ts)  ; 
the  exemplar,  as  in  every  (each,  or  any)  x  is  some  one  T,  and  some  one 
X  (perhaps  not  any  one)  is  not  any  one  t.  The  cumular  proposition 
speaks  by  collection ;  the  exemplar,  by  selection.  Qratomatical  correct- 
neds  (representing  a  usual  tendency  of  thought,  though  not  an  absolute 
law)  allows  either  mode  of  expression  in  affirmatives^  but  demands 
exemplar  expression  in  negatives;  as  in  all  xs  are  not  any  Ts.  The 
cumular  and  exemplar  modes  of  expression  have  diflf^ences  which 
will  presently  be  further  Seen. 

We  first  take  the  cumular  ph>position  and  syllogism.  Let  a  term 
totally  used,  as  x,  be  denoted  Iby  X)  or  (X ;  piartially,  by  x  ( or  )X.  Let 
aflirmation  be  denoted  by  two  dots,  or  none ;  negation  by  ond  dot. 
Let  propositions  be  distinguished  by  the  quanl^tiea  of  their  terms  and 
the  quality  (affirmative  or  negative) :  this  is  found  to  make  complete 
distinction.  Thus  (•)  means  a  negative  proposition  in  which  both 
terms  are  particular :  and  X  (•)  Y  is  that  proposition  enunciated  in 
terms  of  X  and  Y.    It  turns  out  to  be  "  Evetything  is  either  %  or  T." 

There  are  eight  fonns  of  cumular  predication :  four  universal,  with 
four  contrary  (usually  called  contradictory)  particulars.  These  are  now 
given,  with  their  symbols  and  usual  readings  :  and  the  correctness  of 
the  distribution  of  Hie  words  utuversal  and  particular,  total  and 
partial,  may  be  gathered  by  the  i-eader  tram  the  definitions.  Each 
universal  (u)  is  followed  by  its  contrary  particular  (p). 

U.  X ) )  T.    Every  x  is  t. 


J.  x)»{t. 


Some  xs  are  not  ts. 

]N^o  X  is  T. 

Some  xs  are  ys. 

Everything  is  either  x  or  Y. 

Some  things  are  neither  xs  nor  YCk 
IT.  X  ( ( Y.    Some  xs  are  all  the  Ys. 
p.  x)')y.     All  xs  are  not  some  ys. 


p, 

V 

>.  X  (  )  Y. 
U.  X  (•)  Y. 
P.  X)(Y. 


Cchntravertion — changing  a  name  into  its  contrary — Alters  the  (Quantity 
of  the  term,  and  the  qudity  of  the  proposition :  thus  x ) )  y  is  X  )'(y 
and  X  ( (y  and  X  (•)  Y.  And  a  term  and  its  contrary  always  enter-  one  pro- 
}>osition  toith  different  quantities.  Conversidfi  ns  simply  writing  the 
propositio^ilal  symbol  inverted :  thus  X ) )  Y  is  conversely  Y  ( ( x.  We 
shall  now  use  the  forms  ) )  (•(  &c.  to  signify  the  propositions. 

Of  contraries ;  one  must  be  true  and  one  false  :  either  ] )  or  (>(  &c. 
Each  universal  simply  contradicts  one  particular — the  one  with 
dii!er^nt  quantities  and  quality;  is  inconsistent  with,  and  therefore 
denies,  the  universals  of  different  qualities;  remains  indiflferent  to 
the  universal  of  different  quiuitities  and  its  contradictory ;  and  contains 
the  two  particulars  Of  the  same  quality.  Thus  ) )  contradicts  (•(,  that 
is,  denies  and  is  the  only  mode  of  denial ;  It  domes  )•(  and  (•)  but  not 
by  simple  contradiction ;  it  co-exists  with  either  ( (  or  )•);  arid  it  con- 
tains ^d  affirms  ( )  and  )  (. 

Each  universal  proposition  has  what  we  call  termiikd  ambiffuity  : 
thus  **  evtty  x  is  Y  "  may  tjoexist  with  either  "  Every  Y  is  x  "  or  "  some 
TS  are  not  xs."  The  following  is  the  list  of  proposition  which,  with 
reference  to  the  ambiguity  just  noted,  have  what  we  cftU  terminal 
preeinoH,    The  symbols  usted  to  denote  them  are  prefixed. 

X ) o )  t,  compounded  of  x ) )  t  and  %)')r,  AU  xs  and  other  things 
besides  are  ys. 

X  J  J  t,  compounded  of  x) )  t  and  ic  ( ( T.  All  xs  are  all  ys  :  x  and 
Y  are  identical  terms. 

x(o(T,  oompoimded  of  x  ( ( Y  and  x  (•(  y.  The  xs  contain  aU  the 
YS  and  other  things  besides. 

x)o(T,  compounded  of  z)-(Ywdx)(T.  Nothing  is  both  x  and  T, 
and  some  things  aire  neither. 

^  Ko  distinction  Is  dr4wn  between  t&e  words  contrary  9h6.  contradictory , 
whether  as  to  tenzui  or  propotitioziB. 


X  M  T,  oompounded  of  x  )•(  y  and  X  (•)  T.  Everything  either  x  or  T 
and  nothing  both  :  x  and  y  are  contraries. 

X  ( o )  Y,  compounded  of  x  (•)  y  and  x  ( )  T.  Everything  is  either  x  or 
T,  and  some  things  are  both. 

Each  kind  of  proposition  is  either  simple  or  complex  with  respect  to 
the  other,  according  as  we  think  of  alternation  or  conjunction.  Thus 
)o)  is  the  junction  of  ))  and  )•);  but  ) )  is  the  alternative  )o)  or  |  \. 
Conversion  ahd  contravehrion  a*e  under  the  same  rules  ail  befoi-e. 

The  preceding  forms  are  completely  arithmetical,  and  are  truly  par- 
ticular cases  of  the  numerical  projwsition,  of  which  it  will  now  be 
convenient  to  say  something,  as  well  as  of  the  corresponding  syllogisrii. 

Let  mxT  signify  that  m  (or  moi^)^xs  are  Ts;  then  mxy  signifies 
that  TO  or  more  xs  are  not  ts.  Let  u  be  the  number  of  instances  in 
the  universe ;  let  x,  y,  «,  be  the  numbers  of  xs,  ts,  and  zs :  then 
u— a?,  i»— y,  tt— ?,  are  the  numbers  of  xs,  ys,  and  zs.  A  gpurt&us  pro- 
position may  exist:  that  is,  one  which  by  the  constitution  of  the 
universe  must  be  true.  Thus  if  a: -f- 3^  be  greater  than  u,  («-J-^— tt)  X  Y 
must  be  true.    Every  proposition  has  two  forms  :  thu^ 

TO  X  T  is  ( m+u—x—y )  x  y 
TO X  y  is  ( TO-h'y -ar)  X  T 
TO  x  T  is  ( TO  +  x—y  )  X  y 
TOxy  is  {m-i-x+y—u)  XY 

When  one  of  the  forms  is  spurious,  the  other  contains  a  negative 
quantity,  and  is  *  inconceivable. 

The  contradiction  or  contrary  of  mxT  is  (x+l—m)  xy.  Henoe 
deduce  contradictions  of  the  ot^er  forms.  From  toXt  andfiTZ  we 
deduce  (m  +  n— y)  X  z.  That  is,  ther»  is  inferenoe  when  the  qtitotities 
of  the  middle  term  in  the  two  premiwe  together  exceed  the  whole  t 
quantity  of  that  teniL  The  following  forms  of  syllogism  may  easily 
be  investigated. 

Premises.  Fornu  of  oonolusion. 

toXY  »YZ  (to-H»— y)XZ  (to-»-«+«-x— y-s)  xa 

TOXy  «YZ  (to+«— a:)xZ  (m+n-z)Xa 

toXY  nyZ  (w+n— «)  X«  (TO+i»-a?)xZ     - 

mXy  »yZ  (TO+n+y— aj--s)xa  (tii+»+y— «)XZ 

ThepropoBitionx))T  is  afXY :  the  propositionx)  **)  y  isa;XTjoiiied 
with  (y—x)  X  Y.    And  so  of  the  rest. 

In  the  more  subjective  view  of  logic,  that  is,  in  the  matkemaHcai  side 
of  it,  the  one  commonly  cultivated  to  the  exclusion  of  ihe  other,  the 
term  becomes  the  word  expressive  of  a  clou,  and  the  relation  of  class 
to  class  is  that  of  inclusion  or  exclusion,  total  or  partial.  Each  term,  x, 
divides  the  universe  into  two  classes,  x  and  X.  The  following  names 
may  be  applied  to  the  rdatians  of  class : — 

X ) )  Y    X  is  a  specieat  of  Y ;  Y  is  a  genus  of  x 

x(*(Y    X  Ib  an  exMfit  of  T ;  Y  ia  a  deficient  oi  x 

x)  •  ( Y    X  and  Y  are  externals  of  each  other,  or  eo-extemal$ 

x()y    X  and  y  are partients  of  each  other^  or  co^^rtienU 

X  (•)  Y    X  and  Y  are  complements  of  each  otl^er 

x)(Y    X  and  T  are  oo-OTocie^iuUes  of  each  other 

X(  ( T    X  is  a  genus  of  y  ;  Y  is  a  spedss  of  x 

x)')Y    xisac^/ctflUof  y;  Tisanmentof  X. 

The  propositions  of  terminal  preoision  may  now  be  stated  Under  the 
following  nomenclature : — 

x)o)y  xsktubidemJticalQiY 

X  j    I  Y  X  an  identical  of  Y 

X  ( o  ( Y  X  a  supeiridentieal  of  x 

x)o(t  X  a  «uSco»trsry  of  y 


X  J  •  I  T  X  a  contrary  <A  Y 

X(o)Y     X 


a  tupereontrary  off  T 

We  now  return  to  propositions  of  terminal  ambiguity.  Whcu  two 
propositions  are^  joined  together,  between  x  anoY,  and  y  and  z,  ther^ 
is  a  valid  syllo^m,  that  is,  one  which  yields  a  necessary  conclusion, 
1,  when  both  premises  are  universal ;  2,  when,  one  premise  only  being 
universal,  the  middle  term  has  different  quantities  in  tiie  two ;  or  when 
the  spicvla  turn  the  same  way.  And  the  conclusion  is  found  by  erasing 
the  sjrmbdis  of  the  middle  term.  Thus  (•))•)  gives  a  valid  syllogism  : 
for  though  )')ia  particular,  there  is  a  universal  and  a  p^icular  quantity 
in  the  middle  term.    The  conclusion  is  ( •  • )  or  ().    By  this  we  mean 

*  Not  strictly  inconceivable,  tothoae  who  remember  the  foil  sigaiflcatlon  of  tke 
negative  quantity  ss  here  defined.  Thtis  (  —  7)  xy  means  that  —  7  or  more  x» 
are  vs  :  begin  at  the  point  of  more  at  ivhlcb  logical  ][>redicatfon  begins  to  be  coh- 
ceiTable,  and  we  ^ave  *  0  or  more  xs  are  ts,*  a  proposition  which  Is  simply 
spurtoas. 

t  This  la  what  Hamilton  calls  the  ttOnutoleal  qtumtUeatiod  Of  the  ttfddid 
term.  Lambert  first  thought  of  this  principle  :  Mr.  Da  MorgtLA,  Without  any 
knowledge  of  Lambert,  reconCelTed  it  and  extended  Ita  use.  Sir  W.  Hamilton, 
who  did  not  know  of  Lambert  till  after  this,  states  first,  that  he  had  himself 
thought  of  the  principle  and  thrown  it  away ;  secondly,  that  Kr.  De  Morgan 
took  It  from  Lambert :  and  this  though  Mr.  De  Morgan  had  explicitly  stated 
that  he  never  knew  of  Lambert's  work  till  after  his  own  paper  on  the  subject 
had  been  published. 

X  Here  is  a  departure  from  ^e  oo&mon  language.  tJusually  x)o)t  is 
signified  whfen  #e  say  that  X  b  i  species  of  r,  and  r  a  genus  of  x.  We  take 
the  speeiflS  as  being,  possibly,  tlhe  whdls  genus :  Just  as  some  is  possibly  aU, 


zn, 


LOGia 


liOGia 


that  x(.)«r)')z*give8  3C()z,  or  that  x(«)t  and  T»z  give  x()z. 
That  iB,  if  "  Eyery  thing  is  either  x  or  T,"  and  "  Some  zs  are  not  Ts," 
it  follows  that "  Some  xs  are  zb." 

Iliere  aro  32  valid  forma.  1.  Eight  are  uiUvenalf  with  imlversal 
premisee  and  concluaion ;  being  all  which  have  differently  quantified 
middle  terms.  They  are  as  in  )))),  ))H,&c  2.  Eight  are  minor 
partiaUan,  with  the  minor  (or  first)  premise  particular,  and  a  particular 
oonolusi0n ;  as  ( •  ( {•),  ( ) ) ),  Ac  8.  Ei^^t  are  inq;or  partUulart,  with 
the  major  (or  second)  premise  particular,  and  a  particular  conclusion ; 
as  (•))0  ((()'  ^^  ^  Eight  are  itrengthened  partieulan,  universal 
premises  with  the  middle  term  similarly  quantified  in  the  two,  and  a 
particular  oondnsion ;  as  in  ))((,)•  0  ),  &c 

In  eveiy  syllogism,  the  terms  being  notions  of  class,  there  is  a  com- 
bination of  premising  relations  in  the  concluding  relation.  Thus  in 
"  No  X  is  T,  some  ts  are  zs,  therefore  some  zs  are  not  xs,"  or  in 
"x)*(t()z  gives  x)-)z,'' we  read  that  X  is  an  external  of  t,  and  Y  a 
partient  of  z,  whence  x  is  a  deficient  of  z.  And  we  see  that  an  external 
of  a  partient  is  a  deficient.  Apply  this  to  all  the  cases.  Thus  in 
(*))*(  ^giving  ( {,  we  read  that  a  complement  of  an  external  is  a  genuis. 

llie  propositions  of  terminal  precision  give  syllogisms  having  con- 
clusions »^9^  of  terminal  precision  by  joining  two  in  which  the  middle 
term  has  different  quantities ;  as  in  x(o)t)o(z,  giving  x(o(z.  This 
means  that  if  eve^hing  be  x  or  t,  and  some  things  both,  and  if 
nothing  be  both  t  and  z,  and  some  things  neither,  it  follows  that  the 
xs  ftontain  all  the  zs,  and  more.  The  combination  of  relations  here 
seen  is  as  follows :  a  supercontranr  of  a  subcontrary  is  a  superidenticaL 

'When  the  notion  of  figure  is  tiJken  into  account  [Stllooism  ;  Rbla- 
tionI,  its  force  and  meaning  ie  best  seen  by  stating  the  combination  of 
relation  in  the  different  figures.  Thus  when  we  say  a  spedes  of  a 
species  is  a  species,  we  speak  in  the  first  figure,  and  compare  the  minor 
with  the  major  by  the  relation  which  tiie  minor  stands  in  to  the 
saddle  and  the  middle  to  the  major.  When  we  read  it  thus — species 
and  genus  of  the  same  are  species  and  genus  of  one  another, — we  use 
the  second  figure,  and  compare  both  major  and  minor  with  the  middle. 
When  we  say  that  those  to  which  the  same  is  genus  and  spedes  are 
spedee  and  genus  of  one  another,  we  use  the  third  figure,  and  compare 
tne  middle  tenn  with  both  major  and  nunor.  And  when  we  speak 
thus, — that  to  which  another  is  spedes  of  species  is  a  genus  of  that 
other, — we  use  the  fourth  figure,  that  is,  the  first  figure  with  the  con- 
duding  relation  inverted. 

We  now  come  to  the  exemplar  form,  already  spoken  of.  Let  x  )  and 
( X  signify  any  one  x :  let ) x  and  x<  signify  9ome  one  x,  it  not  being 
known,  even  if  true,  that  we  may  say  any  one. 

The  Ust  of  proportions  \b  as  follows.  Each  universal  is  followed  by 
its  contradicting  particular : — 

u.  X )  ( T  Any  one  x  is  any  one  t.  This  means  that  there  is  but 
one  X  and  one  T,  and  the  x  is  the  t. 

p.  X  ( • )  T  Some  one  x  is  not  some  one  t.  Either  x  and  T  are  not 
both  MTigtiiar :  or  if  both  singular,  not  identical 

u.    xT  )  T    Any  one  x  is  some  one  T ;  or  every  x  is  T. 

F.    X  ( •  ( T    Some  one  x  is  not  any  one  T ;  or  some  xs  are  not  ts. 

u.    X  (  (  T    Some  one  x  is  any  one  T ;  or  every  t  is  x. 

p.    X  )  • )  T    Any  one  x  is  not  some  one  t  ;  or  some  ts  are  not  xs. 

u.    X  )  •  ( T    Any  one  x  is  not  any  one  T ;  or  no  x  is  y. 

p.    X  ( )  T    Some  one  x  is  some  one  t  ;  or  some  xs  are  ts. 

Omit  the  word  one  throughout,  for  any  read  aU  when  the  word  is  in 
italics,  and  we  have  Hamilton's  *  system,  provided  the  first  pair  be  not 
read  as  contradictions. 

There  are  36  valid  forms  of  syllogism,  both  in  the  exemplar  reading 
and  in  ELamilton's  reading.  All  that  is  required  is  one  affirmative 
premise,  and  one  total  occurrence  of  the  middle  term.  In  the  exemplar 
system,  the  rule  of  inference  is  as  above  described  for  the  cumular 
system.  In  Hamilton's  system  there  is  this  modification :  when  the 
middle  terms  are  of  different  Quantities,  a  oonduding  term  which  is 
total,  with  a  spicula  turning  a  different  way  from  those  of  the  middle 
term,  must  be  altered  from  total  to  partial,  if  its  proposition  be 
affirmative.  Thus,  W  (  )  in  the  exemplar  system  gives  )  ),  but  in 
Hamilton's  system  it  gives  (  ).  Or,  "  Any  one  x  is  any  one  T,  and 
some  one  T  is  some  one  z,"  gives  "  Any  one  x  is  some  one  z : "  but 
"  All  X  is  all  T,  and  some  T  is  some  z,"  gives  "  Some  X  is  some  z.*'  Again, 
)(('(,  in  Haniilton's  system,  gives  (•(,  not  )•(,  as  in  the  exemplar 
system.  The  reason  of  this  difference  will  easily  appear,  on  con- 
sideration. 

The  exemplar  proposition  is  often  used,  as  distinguished  from  the 
cumular.  It  is,  for  example,  the  proposition  of  geometrv.  When 
Euclid  proves  that  all  isosceles  triangles  are  of  equal  angles  at  the 
bases,  he  shows  that  any  isoscdes  triangle  is  so,  and  he  demonstrates 
only  to  those  who  can  see  Uiat  nothing  is  assumed  in  his  demonstration 
which  limits  the  sdeotion. 

The  numerioal  syUogism  leads  to  a  species  of  Byllogism  which  is 

*  Sir  W.  Hamilton  mixed  the  exemplar  and  cumular  forms  in  obedience  to 
grammar.  Hia  syatem  suggested  the  one  before  us,  which  its  proposer  holds  to 
be  a  correction.  Hamilton  himself  rejected  the  correction  with  his  usual  piquant 
Morn,  declaring  that  it  stands  alone — in  badnras,  that  is — in  the  whole  history  of 
science.  Those,  therefore,  who  comply  with  his  wish,  will  hand  it  over  entire  to 
Mr.  De  Morgan,  who  will  accept  it  all,  if  given,  but  cannot  claim  it  all. 


occasionally  used,  but  cannot  be  reduced  to  a  common  sylloginn.  It 
is  the  syllogism  of  trantpoted  guanHty,  in  which  one  of  the  oonduding 
terms  enters  with  the  whole  quanti^  of  the  other,  or  of  its  contrary. 
For  instance, "  For  every  man  in  the  house  there  is  a  person  who  is 
aged ;  some  of  the  men  are  not  aged ;  therefore  some  of  the  persons  in 
the  hoiise  are  not  men."  Nothing  has  yet  been  printed  on  the  laws  of 
this  syllogism  of  transposed  quantify :  the  following  brief  rules  will 
enable  the  reader  to  detect  the  cases,  ^diich  are  sixty-four  in  number. 
Let  Skparticuhr  propontion  which  has  a  term  of  the  whde  quantity 
of  an  external  term — ^that  is,  in  another  propodtion — ^be  called  an 
external  vmvenal,  the  ordinary  universal  bdng  called  imtemoL  The 
propodtion  has  a  reoeivitig  term ;  the  other  propodtion  has  an  imparting 
term.    Let  the  receiving  term  be  distinguished  by  a  hyphen  below  its 

spicula;  the  imparting  term  by  a  hyphen  above.     Thus  x))t)-)2 

means  as  follows : — ^Every  x  is  T ;  for  every  x  there  is  a  z  which  is 
not  T.  But  there  is  no  valid  syllogiBm  when  a  term  taken  totally 
imparts  its  quantity  :  in  the  case  before  us  the  only  chance  of  a  valid 
inference  arises  from  allowing  x,  which  enters  pardally,  to  impart  its 
quantity ;  as  in  "  Every  x  is  T ;  for  every  x  there  is  a  z  which  is  not  T." 
This  being  understood,  and  also  that  in  forming  the  oonduaon  every 
imparting  term  must  change  its  quantitv,  the  rules  for  detecting  valid 
syllogism  are  precisely  those  of  the  cumular  syllogism  already  described. 
That  is,  any  two  tiniversals,  eaoh  of  dther  kmd,  give  a  condudon ;  and 
one  univernl  of  dther  kind  and  one  particular,  if  the  middle  terms 
have  different  quantities  in  the  two. 

Then  0(*(,  having  two  external  universals,  is  valid,  and  gives  )•). 

That  is,  from  -^  For  every  z  there  is  an  x  which  is  T,  and  for  every  x 
there  is  a  T  which  is  not  z,"  we  deduce  "  Some  zs  are  not  ts." 

Again,  ( ) )  f  has  an  external  and  an  internal  universal,  and  gives  ( (• 

"  For  every  z  there  is  an  x  which  is  T,  and  every  t  is  z  "  gives  Every 

z  is  X.    And  )  ( (•(,  having  an  extemd  universal  and  a  particular,  with 

middle  term  of  different  quantities  in  the  two,  is  valid,  and  gives  )•). 
That  is,  from  "  For  every  z  there  is  something  ndther  x  nor  t;  some 
TS  are  not  zb,**  we  deduct  '*  Some  za  are  not  xs. 

Few  propodtions  that  ever  come  before  the  human  mind  require 
closer  attention  than  these  transposed  syDogisms.  They  are  easily 
demonstrated  from  the  general  forms  of  numerical  syllogism ;  not  so 
easily  bv  independent  thought 

We  snail  now  proceed  to  compare  the  mathematical  and  metaphyseal 
ddes  of  logic.  A  term  may  be  formed  by  junction  of  terms  in  two 
ways.  1.  Bv  aggregation,  as  in  what  we  represent  by  (▲,  B,  c),  which 
stands  for  all  £at  is  in  a,  in  B,  in.  c,  or  in  two  or  more.  2.  By 
composition,  as  in  what  we  represent  by  (a-b-c),  or  (abc),  meaning  aU 
that  is  common  to  all  the  three  terms  a,  b,  a  The  contrary  of  an 
aggregate  is  the  compound  of  the  contraries  of  the  aggrogants  :  either 
(a,  b)  or  (a  b).  The  contrary  of  a  compound  is  the  aggregate  of  the 
contraries  of  the  components :  either  (a  b)  or  (a,  b). 

The  term,  oonddered  as  aggregated  of  aggrogants,  is  viewed  in  eadLad; 
as  a  compound  of  components,  in  inltni.  For  total  and  partial  we  now 
substitute  the  words  full  and  vagvut,  to  get  rid  of  the  wrong  oppodtion 
which  total  and  partial  suggest ;  for  &e  term  called  partial  is  not 
necessarily  partid  at  all,  it  is  only  not  known  to  be  total  And  this 
ambiguity  has  led  acute  *  logical  writers  into  absolute  mistaka  In 
this  matter  we  follow  Hamilton,  who  justly  and  acutdy  remarked  that 
**  It  is  only  as  indefinite  that  particular,  it  is  onlv  as  de^nite  that  indi- 
vidual and  general,  quantities  have  any  (and  tne  same)  logical  avail" 
The  word  indefinite  completely  describes  the  word  particular,  or  partial, 
as  commonly  used :  we  only  use  vague  as  a  shorter  word.  But  the 
univenal  or  total  of  logicians  is  more  than  definite :  it  is  the  mn-rimum 
of  definiteness,  and  we  use  full  as  more  correctly  descriptive.  Twh 
teventhe  is  as  definite  as  all. 

Extent  and  intent  are  the  two  logical  tentiont.  The  elements  of 
extent  are  a^;gregants ;  the  elements  of  intent  are  components.  Wlien 
one  tendon  is  full,  the  other  is  vague ;  when  one  tendon  is  vague,  the 
other  is  fuH  Thus  x)  signifies  that  x  is  taken  fully  in  extent,  vagudy 
in  intent ;  and  )x  sigmfies  that  X  is  taken  vagudy  in  extent,  and  fully 
in  intent  When  a  tendon  is  full,  an  existing  element  may  be  dis- 
missed, but  a  new  one  cannot  be  admitted ;  when  a  tendon  is  vague, 

*  In  Hamilton's  system,  *  Every  x  is  t  *  is  read  *  All  x  Is  some  t,*  and 
*  Every  v  is  x '  is  read  <  AU  r  la  some  x.'  But  (*  DiieuaBions,'  te.,  9nd  ed. 
p.  688,)  be  says  that  *  AU  x  la  some  t,*  and  'Some  x  la  aU  t,'  are  inoompoaaible, 
that  ia,  cannot  be  true  together,  '*  ualeaa  tome  be  idmtifled  with  all,'*  This 
■uppocition  he  treats  aa  an  absurdity :  hard  pushed  tn  oontroveny,  he  was 
misled  by  the  ambiguity  on  which  this  note  ia  written.  The  aoaie,  even  of  his 
own  system,  is  a  poseibly-all ;  how  otherwise  can  he  dare  to  render  '  Every  x  is 
t'  by  *  AU  X  is  some  rV  The  Junction  of  the  two  propositions  determines  the 
unwertaliiy  of  the  80.caUed  particular,  lliia  looki  very  Uke  nonsense ;  but  the 
fault  is  in  the  language  of  the  logicians.  Substitute  fUU  and  voffue :  the  word 
eonte  is  vague  in  either  proposition  taken  apart :  but  the  Junction  restraiiis  the 
vaguenetef  and  turns  the  indefinite  into  a  definite,  vague  Into  fUU,  Just  as  in 
algebra  one  relation  between  two  unknown  quantitiea  may  leave  a  vagueness 
which  a  second  relation  turns  into  comparative  deflaitenesa.  Our  two  pro- 
positions are  xxt  aadyvx.  The  first  gives  c  =  or  <|f,-  the  second  gives 
y  s=  or  <  s,  that  is,  c— y  andy— «  are  neither  dTthem  negative ;  whenoec s=  y, 
so  that  T  is  fnU  in  the  first  proposition,  and  x  in  the  second. 

The  word  ineompotsible,  which  Mr.  De  Morgan  attributes  to  Sir  W«  HamUton, 
ia  in  truth  only  revived  by  him.    It  is  a  vary  useful  word. 
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no  element  can  be  dlBinused,  but  any  new  one  may  be  admitted.  Thus 
▲,b))t  and  z))ab  allow  a))y  andx))A;  but  not  a,b,o))t  nor 
z ) )  A  B  0.  Again,  a  B ) )  t  and  x ) )  a,  b  do  not  allow  A  ) )  T  nor  x ) )  a  ; 
but  they  do  aJlow  abo)  )  T  and  x) )  a,  b,  o. 

Elements  may,  imder  certain  conditions,  be  trMispoaed  from  one 
term  to  another,  without  alteration  of  the  import  of  the  proposition. 
Universal  propositions  allow  the  elements  of  vague  terms  to  be  trans- 
posed :  particular  propositions  allow  the  elements  of  full  terms  to  be 
transposed.  In  universal  propositions  the  transposition  is  made  directly 
in  negatives,  by  contraversion  in  affirmatives.  In  particular  proposi- 
tions the  transposition  is  made  directly  in  affirmatives,  by  contraversion 
in  negatives.  As  instances  x ) )  A,  b  gives  xa))B;  ab))t  gives  b  ) ) 
y,  a;  ab)*(t  gives  b)>(at;  ab(  )t  give8B(  )a  T;  ab(«(y 
gives  b(.(t, a;  a, b(*  )t  gives  a(  •)t,b,  ^.  And  in  all  these 
cases  the  result  of  transposition  is  identical  with  the  originaL 

Both  extent  and  intent  are  to  be  considered  in  both  sides  of  logic, 
the  mathematical  and  the  metaphysical  A  class  may  be  an  aggregate 
or  a  compound ;  the  dass  animal  is  aggregate  of  man  and  brute  ;  the 
class  anvnal  is  compound  (common  part  of )  the  class  body  and  the 
class  living.  An  attribute  may  be  an  aggregate  or  a  compound :  the 
attribute  uteful  is  aggregate  of  the  naturally  and  the  artificially  useful : 
the  attribute  utrful  is  compounded  of,  or  at  least  has  among  its  com- 
ponents, attainable  and  applicable.  But  the  coAveniences  of  thought, 
though  not  its  necessities,  and  whether  by  mere  habit  or  by  human 
constitution  is  not  a  question  of  logic,  dictate  an  almost  exclusive 
confinement  of  the  notion  of  aggregation  to  that  of  class,  and  of  the 
notion  of  composition  to  that  of  attribute.  Accordingly,  intent  is  of 
predominant  importance  in  the  metaphysical  side  of  logic,  and  extent 
in  the  mathematical. 

The  mathematical  form  of  thought  builds  upon  the  notions  of  con' 
tained  and  excluded:  the  metaphysical  form  upon  the  notions  of 
estential  and  repugnant.  The  metaphysical  form  should  be  cultivated 
because,  right  or  wrong,  human  beings  are  made  to  be  metaphysicians, 
children  most  of  all,  uneducated  persons  more  than  educated.  The 
mutt  be  and  the  cannot  be  are  the  strong  points  of  our  mental  constitu- 
tions. We  know  all  about  can  and  cannot  from  our  cradles :  we  never 
feel  the  same  assurance  about  is  and  it  not,  A  philosopher,  in  a  dark 
age,  may  determine  to  set  out  with  a  knowledge  of  the  naturally 
possible  and  impossible  ;  but  not  even  a  philosopher  evw  pretended  to 
8et  out  with  a  knowledge  of  the  existent  and  non-existent.  Logic 
excludes  actual  metaphysics  by  declining  to  enter  into  the  inquiry 
whether  this  or  that  use  of  the  metaphysical  form  of  thought  be  true 
or  false  in  matter.  But  logic  claims  to  interfere  to  give  a  2o^a2» cor- 
rectness in  the  use  of  terms  and  relating  notions :  to  prevent,  for 
instance,  a  person  who,  rightly  or  wrongly,  makes  reason  an  ettential 
of  man,  from  pronoimdng  it  to  be  therefore  repugnant  to  the  nature  of 
brute. 

Additional  intent  may  diminish  extent,  but  never  increases  it: 
additional  extent  may  diminish  intent,  but  never  increases  it.  By  con- 
tinual introduction  of  new  attributes  we  may,  if  speaking  of  things 
existing,  not  of  possibilities  of  thought,  curtail  the  widest  cli»s  until  we 
have  brought  it  down  to  an  individual.  Thus  being  includes  every- 
thing ;  material  being  is  body;  living  body  is  animal ;  human  animalis 
rruLn ;  man  of  oldtimd  is  ancient ;  go  on  thus  until  we  come  to  ancient 
Roman  general  who  conquered  Gktuls,  and  wrote  his  own  campaigns, 
and  we  have  the  individual  Julius  Csesar.^ 

If  we  read  our  cumulsr  propositions  l>y  the  notion  of  enumeration 
of  attributes,  we  have  the  following  arithmetical  reading  by  enumera- 
tion of  attributes,  just  as  "  every  x  is  T,"  Ac.,  show  arithmetical 
reading  by  enumeration  of  the  smaliest  *  possible  classes^  that  is, 
individuals. 

X ) )  T.  All  the  attributes  of  T  are  attributes  of  x. 

X  ( •  ( T.  Some  attributes  of  T  are  not  attributes  of  x. 

X  )  •  ( T.  Everything  wants  either  some  attribute  of  T,  or  some  attri- 
bute of  X. 

X  ( )  T.  Some  things  want  neither  any  attribute  of  t,  nor  any  attri- 
bute of  X. 

X  ( • )  T.  Everything  has  either  all  the  attributes  of  T,  or  all  the 
attributes  of  x. 

x)(y.  Some  things  want  either  some  attributes  of  t^  or  some 
attributes  of  x. 

X  ( (  T.  Some  attributes  of  t  are  aU  the  attributes  of  x. 

X )  • )  T.  Any  attributes  of  Y  are  not  some  attributes  of  x. 

The  complete  inversion  of  the  quantiUes  will  be  perceived.  We 
now  give  a  metaphysical  nomenclature. 

x) )  Y.  X  a  dependent  of  Y ;  Y  an  essential  of  x. 

X ( •  ( Y.  X  an  independent  of  y;  y  an  inessential  of  x* 

X )  •  ( Y.  X  a  repugnant  of  Y ;  and  y  of  X. 

X  ( )  Y.  X  an  irrepugnant  of  Y ;  and  Y  of  x. 

x(  • )  Y.  X  an  alternative  of  y;  and  y  of  x. 

*  There  Is  a  terminatioa  to  dlsaggregative  separation ;  we  eannot  mbdiTido 
individuals.  Bat  if  there  be  a  termination  to  decompoaitiye  separation,  we 
know  nothing  abont  it.  We  can  disaggregate  the  dass  mankitid  into  its  con. 
stitaent  non-interfering  indivisibles,  or  individoals :  we  cannot  decompose 
reason  into  attribates,  which  all  wiU  agree  upon  as  being  primary  and  non- 
interfering,  and  not  ftirther  leparmble.  Bat  this  distinotloii  is  of  no  logical 
Importance. 

AUXS  AND  SCL  Dn%  VOL.  T. 


X  )  ( Y.  X  an  inaltemative  of  y  ;  and  Y  of  x. 

X  ( ( Y.  X  an  essential  of  y  ;  Y  a  dependent  of  X. 

X  )  * )  Y.  X  an  inessential  of  Y ;  Y  an  independent  of  x. 

The  syllogisms  are  now  described  in  a  way  which  will  suggest  itself : 
thus  ( • )  )  •  )  giving  ( ),  which  read  mathematically  exhibits  the  com- 
bination "  A  complement  of  a  deficient  is  a  partient,"  will,  when  read 
metaphysically,  give  "an  alternative  of  an  inessential  is  an  in^ 
pugnant." 

In  the  article  Predicables  we  shall  add  something  on  the  extension 
which  must  follow  the  admission  of  contrary  terms.  In  Relatiov  we 
shall  enter  farther  upon  the  doctrine  of  figure,  which  is  of  no  import- 
ance in  any  system  in  which  only  convertible  relations  are  used,  and 
quantities  and  terms  are  conyerted  together.  In  Probability  we 
enter  upon  the  subject  of  belief. 

When  reduced  to  so  brief  an  abstract  as  we  haye  here  given,  a 
system  of  logic  appears  like  a  string  of  names.  But  the  more  names 
the  more  ideas ;  provided  only  that  eyery  name  has  meaning  which  is 
not  merely  repeated  in  any  other.  So  far  as  the  invention  of  words  is 
analysis  of  ideas,  or  signifies  the  completion  of  such  analysis,  and 
prevents  it  from  being  lost,  so  far  it  is  augmentation  of  power  over 
ideas.  Dr.  Thomson  weU  observes  that "  as  the  distinctions  between 
the  relations  of  objects  grow  more  numerous,  involved,  and  subtle,  it 
[language]  becomes  more  analytic,  to  be  able  to  express  them :  and, 
inversely,  those  who  are  bom  to  be  the  heirs  of  a  highly  analytic 
language,  must  needs  leam  to  think  up  to  it,  to  observe  and  distinguish 
all  the  relations  of  objects,  for  which  they  find  the  expressions  already 
formed,  so  that  we  have  an  instructor  for  the  thinking  powers  in  that 
speech  which  we  are  apt  to  deem  no  more  than  their  handmaid  and 
minister." 

It  is  very  common  to  discuss  the  utility  of  the  subject,  in  an  article 
treating  of  it  in  general;  but  of  all  arguments,  that  about  the  utility 
of  any  branch  of  knowledge  is  the  most  useless.  Allowing  an  in- 
frequent exception  here  and  there,  those  who  have  mastered  the  first 
difficulties  of  any  branch  of  knowledge  are  all  convinced  of  its  utility ; 
and  with  those  who  have  not,  and  who  have  the  boldness  to  form  an 
opinion,  there  is  no  basis  for  an  argument. 

LOGISTIC.    [Proportional.] 

LOG'OS,  ?Jyos,  the  Qreek  for  a  word,  is  used  as  a  theological  term. 

1.  The  Jeuith  doctrine  of  the  Logot, 

The  phrase,  the  Word  or  ifemra  of  Jehovah  O^"!  M*1ZP^0),  ooeurs 
repeatedly  in  the  Chaldee  Targums,  where  it  commonly  stands  in  the 
place  of  rrin^  (Jehovah)  in  the  Hebrew  original.  There  are,  however, 
passages  in  which  this  phrase  appears  to  denote  a  distinct  personal 
existence ;  and  many  eminent  critics,  among  whom  are  Bertholdt  and 
Wesscheider,  are  decidedly  of  opinion  that  the  Targumists  intended  it  to 
apply  to  the  Messiah ;  "  plainly  showing  it  to  have  been  their  belief 
that  the  Shechinah,  or  Word,  as  some  of  them  indeed  expressly  say, 
would  employ  the  future  Messiah,  when  he  should  be  bom,  as  the 
instrument  of  his  gracious  designs,  and  would  be  joined  to  him  in  a 
personal  union."    (Bertholdt, '  Christol.  Jud.') 

Philo  often  speaks  of  the  Logos,  but  his  views  on  the  subject  are 
involved  in  much  obscurity.  He  seems,  however,  to  have  had  the  idea 
of  a  two-fold  Logos ;  the  one  denoting  a  conception  in  the  divine  mind 
according  to  which  the  world  was  created ;  the  other  a  personal  exist- 
ence, the  Son  of  God,  partaking  of  the  divine  nature,  though  inferior 
to  the  Supreme  God,  the  Creator  of  the  world  (Sijfuov/r/of),  presiding 
over  the  universe,  the  instructor  and  guide  of  man,  the  High  Priest 
and  Mediator  between  God  and  man.  These  two  ideas  of  Uie  Logos 
he  often  confounds  together.  The  passages  from  Philo  are  collected  in 
Dr.  J.  P.  Smith's '  Scripture  Testimony  to  the  Messiah/  book  ii,  cap. 
viL,  sect.  4. 

See  also  the  descriptions  of  Wisdom  and  the  Word  of  God  in 
Prov.  yiil ;  Wisdom  of  Solomon,  x.  15-19 ;  xi.  1-4 ;  xviiL  15  (compare 
1  Cor.,  xii.  4,  9,  where  the  same  actions  are  attributed  to  Christ; ;  and 
in  other  parts  of  the  Wisdom  of  Solomon  and  Ecclesiastious. 

These  opinions  are  thought  by  some  to  represent  the  ancient  Jewish 
doctrine  respecting  the  word  of  God,  corrupted  by  a  mixture  of  heathen 
philosophy ;  and  by  others  to  have  been  wholly  borrowed  either  from 
the  Platonic  philosophy  or  from  the  Msgian  doctrine  of  divine 
emanations  and  ^ons. 

2.  The  CkntHan  doctrine  of  the  Logot, 

The  only  examples  of  the  theological  use  of  this  word  in  the  New 
Testament  are  found  in  the  writings  of  John  (Gospel,  c.  I ;  1st  Epistle, 
L  1 ;  Rev.,  xix.  13).  These  passages  are  generally  allowed  to  refer  to 
Christ ;  but  the  sense  in  which  Logos  is  to  be  taken,  and  the  nature  of 
the  connection  between  this  Logos  and  the  person  of  Christ,  are 
subjects  of  much  dispute. 

The  Trinitarian  expositors  assert  that  these  passages  can  mean  nothing 
else  than  that  the  LK>go8  is  a  distinct  personal  subsistence,  which  has 
existed  from  all  eternity  in  a  union  of  nature  and  of  essence  with  God, 
which  created  the  imiverse,  and  which  vras  joined  vrith  a  human  nature 
to  form  the  person  of  Christ^ 

The  Arian  doctrine  represents  the  Logos  as  an  emanation  from  the 
Deity,  superior  to  all  other  created  beinf^s,  and  which  Rnpplied  the 
place  of  ft  numan  soul  in  the  person  of  Chnst. 

A  A 


865 


LOGWOOD. 


LONGITUDE  AND  LATITUDE. 


a6« 


Most  Unitarian  divineB  oonaider  it  to  be  lued  either  for  God  himself, 
or  as  an  abstract  term  for  the  wisdom  and  intelligence  of  God  which 
was  fully  imparted  to  Christ  to  fit  him  for  his  mission. 

Those  who  attribute  to  the  Logos  a  personal  existence  give  different 
reasons  for  the  origin  of  the  name.  Some  explain  it  to  mean  the 
speaker  or  teaeheTf  br  metonymy,  as  Christ  is  called  by  John  the  Light, 
the  Way,  the  Trath,  the  Life ;  othen  interpret  it  1M  promised  tme; 
and  others  consider  that  as  speech  {\6ryos)  is  a  viediwn  of  rational  com' 
munication,  so  the  name  Logos  is  given  to  ihe  Mediator  between  God 
and  man,  one  who  speaks  to  man  in  the  name  of  God. 

(The  Lexicons  of  Schleusner,  Wahl,  and  Bretschneider,  in  loco; 

Kuinoel,  Comment  in  Lib.  Hiat,  N.  T.,  Prolegomena  in  Johan.^  sect  7 ; 

Liicke  oti  the  Epistle»  of  John,  in  the  Biblical  Cabinet,  p.  102 ;  Dr.  J.  P. 

Smith's  Seripturt  Tettimony  to  the  Mttssiah  ;  Lardner's  Letter  on  the  Loffoi, 

Workt,  vol.  X.) 

LOGWOOD.    [Hjbmatoxylon.] 

LOLLARDS,  a  religions  sect  which  arose  in  Germany  at  the  begin- 
ning of  the  14th  century,  and  differed  in  many  points  of  doctrine  from 
-die  chnrch  of  Rome,  more  especially  as  regarded  the  mass,  extreme 
imetion,  and  atonement  for  sin.  It  took  its  name,  according  to  some 
writers,  from  Walter  Lollard,  or  Lolhard,  who  was  burnt  alive  for  these 
doctrines  at  Cologne  in  1822 ;  but  it  would  seem  that  Walter  rather 
received  his  name  from  the  sect,  than  gave  a  name  to  it.  The  real 
origin  of  the  term  appears  to  be  the  German  luUen,  lolUn,  or  lallen,  to 
sing,  with  the  well-known  termination  of  hard,  which  is  subjoined  to 
so  many  German  words ;  and  it  implied  a  person  who  was  continually 
praising  God  in  sacred  songs.  Lollard  subsequently  became  a  term  of 
reproach  for  all  heretics,  who  were  supposed  to  conceal  erroneous 
doctrines  under  the  appearance  of  piety.  In  England,  at  the  close  of 
the  14th  century,  the  earliest  source  was  the  invectives  against  the 
cleigy  in  the  poem  by  LaDgland  of  '  The  Vision  of  Piers  Ploughman,' 
and  the  name  was  afterwax^dts  bestowed  on  the  followers  of  Wycliffe. 
Knighton,  noticing  the  success  of  that  reformer's  doctrines  (Twysd. 
'  Script.'  X.  col.  2664),  says,  *'  more  than  half  of  the  people  of  England 
in  a  few  years  became  Lollards." 

LOMBARD,  an  ancient  name  in  England  for  a  banker.  It  was 
derived  from  the  Langobardi,  or  Lombards,  a  company  of  Italian 
merchants,  the  gk'eat  money-changers  and  usurers  of  the  13th  century, 
who  settled  in  England  before  the  year  1274,  and  took  up  their  first 
residence  in  a  street  of  the  city,  stiU  called,  from  them,  Lombard 
Street.  They  appear  to  have  been  first  employed  in  England  as  bankers 
or  money  agents  for  the  popes,  and  in  the  reign  of  Edward  I.  there  were 
four  companies  of  Sienese  merchants  settled  in  London,  under  the  title 
of  Campsores  Papes. 

Stowe,  in  his  '  Survey  of  London,'  says, "  Then  have  ye  Lombard 
Street,  so  called  of  the  Longobards  and  other  merchants,  strangei-s  of 
diverse  nations,  assembling  there  twice  every  day,"  which  had  that 
name  certainly  before  the  time  of  Edward  H.  The  meeting  of  which 
merchants  and  others  there  continued  xmtil  the  22nd  of  December  in 
the  year  1668,  "  on  tlie  which  day  the  said  merchants  began  to  make 
their  meetings  at  the  Bourse,  a  place  then  new  builded  for  that  pur- 
pose in  the  ward  of  Comhill,  and  was  since  by  her  majesty.  Queen 
Elizabeth,  named  the  Royal  Exchange." 

The  Italians  were  not  only  bankers  and  money-lenders,  but  wealthy 
merchants ;  and  afforded  the  assistance  of  their  capital  by  advances  for 
wool  and  other  productions  of  the  country,  on  terms  which  often  occa- 
sioned complaints  of  usury  against  them.  Under  the  protection  of  the 
pope  they  prospered  for  a  considerable  time ;  but  the  loans  advanced 
by  them  to  Edward  III,  (who  had  made  the  Bardi  and  Peruzzi,  mer- 
chants of  Florence,  his  agents,  his  revenues  and  wools  going  through 
their  hands,  while  they  furnished  his  expenses  during  the  war  with 
France)  so  far  exceeded  the  receipts,  that  he  owed  to  one  firm  180,000 
and  to  the  other  135,000  marks.  These  sums  they  lost ;  and  the  occur- 
rence greatly  shook  the  confidence  of  the  Lombard  baukers.  They 
continued,  however,  to  follow  their  trade,  and  when  Henry  VI. 
borrowed  money  of  them,  they  had  the  customs  mortgaged  to  them 
for  security. 

(E.  A.  Bond,  in  Archopologia,  voL  xxviii.  1839.) 

LOMBARDIC  ARCHITECTURE.    fRoMANESQiTE.] 

LONG,  a  character  used  in  old  music,  formed  of  a  breve  with  a 
stem  added,  thus — 


:r-Wl IT-t: 


V^d  equal  in  time,  or  duration,  to  two  breves,  or  four  semi-breves,  &c. 
u  ^  i^^^y  °^®*  ^^*^  ^  compositions  of  lat^r  date  than  the  middle  of 
the  17th  century,  and  is  now  hardly  known,  except  to  the  musical 
antiquary. 

Still  more  obsolete  is  the  LARGE,  a  character  nearly  in  the  above 
form,  but  the  head  is  much  more  extended.    Ex,  : 


This  18  the  longest  note  ever  used  in  musical  notation,  and  equal  to 
two  longs,  four  breves,  &c.  <^u-* -^ 

LONGITUDE  and  LATITUDE.  These  terms  mean  difierent 
tmngs  as  apphed  to  a  point  of  the  earth  or  a  star  in  the  heavens ;  and 


we  must  accordingly  distinguish  between  geographical  latitude  and 
longitude  and  eeUikal  latitude  and  longitude. 

The  latitude  of  a  star  in  the  heavens  is  its  angular  distance  from  the 
ecliptic,  measured  on  a  great  circle  drawn  through  the  star  and  pole  of 
the  ecliptic  It  differs  from  the  Declination  only  in  this,  that  the 
ecliptic  is  used  instead  of  the  equator.  The  longitude  of  4  star  is  the 
angle  made  by  the  circle  on  whicn  latitude  is  measured  with  the  circle 
which  passes  through  the  pole  of  the  ecliptic  and  the  vernal  intersection 
of  the  equator  and  ecliptic.  Thus  a  star  on  the  ecliptic  has  no  latitude, 
and  one  which  lies  directly  between  a  pole  of  the  ecliptic  and  the  venial 
equinox  has  no  longitude^  The  use  of  celestial  longitudes  and  latitudes 
has  in  great  measure  been  superseded  by  those  of  right  ascensions  and 
declinations. 

The  meaning  of  the  term  geographical  longitude  is  the  same  whether 
we  consider  the  earth  as  a  sphere  or  a  spheroid.  It  is  the  angle  con- 
tained between  the  plane  of  the  meridian  of  the  place,  and  that  of 
some  one  meridian  which  is  fixed  on  as  the  starting-place.  Thus  we 
choose  the  observatory  of  Greenwich,  and  the  French  that  of  Paris,  as 
being  in  the  first  meridian ;  and  while  we  express  the  relative  position 
of  the  two  observatories  (in  longitude)  by  saying  that  Paris  is  2**  20'  24* 
east  of  Greenwich,  the  French  describe  Greenwich  as  2°  20^  24*  west  of 
Paris. 

It  is  usual  to  measure  terrestrial  longitudes  in  time  [Angle  ;  Tnui], 
the  whole  circuit  of  the  globe  being  supposed  described  (as  in  the 
diurnal  motion)  in  24  hour&  It  is  also  usual  to  reckon  longitudes  to 
180*  east  or  we:it,  without  proceeding  farther.  Thus  a  motion  in  longi- 
tude of  185*  east  will  bring  the  traveller  into  175*  of  west  longitude. 
In  astrunoinical  writings,  however,  longitudes  (both  geogra^^cal  and 
celestial)  are  measured  all  roimd  the  globe. 

Supposing  the  earth  to  be  a  sphere,  the  latitude  of  a  place  is  the 
angle  subtended  at  the  centre  by  the  arc  of  the  Mjeridian  intercepted 
between  the  place  and  the  equator.  This  angle  is  equal  to  the  altitude 
of  the  pole  of  the  he^ivens  at  the  place ;  and  the  determination  of  the 
altitude  of  thepole  is  the  method  usually  resorted  to  for  determining 
the  latitude.  But  the  earth  not  being  precisely  a  sphere,  but  a  spheroid 
[Geodesy],  the  zenith  line  (which  is  a  perpendicular  to  the  tangent 
plane)  does  not  pass  exactly  through  the  centre,  and  the  altitude  of 
the  pole  is  not  precisely  the  angle  subtended  at  the  centre  by  the  axe 
of  llie  meridian.  Still,  however,  the  altitude  of  the  pole  is  called  the 
latitude  of  the  place ;  and  it  must  be  distinctly  understood  that  a  lati- 
tude, astronomically  determined,  is  the  angle  made  by  a  line  which  is 
vertical  at  the  place  with  its  projection  on  the  equator.  The  angle 
subtended  at  the  centre  of  the  earth  by  the  arc  of  the  meridian  U  less 
thiOn  the  altitude  of  the  pole  by  a  number  of  seconds,  equal  to 


sinl' 


x  sin  twice  the  latitude, 


where  c  is  the  Ellipticity.    Assuming  this  at  ^  the  above  is  such  a 
proportion  of  11  i'  as  the  sine  of  twice  the  latitudeis  of  unity. 

The  reason  why  the  preceding  is  not  of  more  importance  in  the  con* 
struction  of  maps  lies  in  this,  that  when  a  laige  portion  of  the  earth  is 
mapped,  the  scale  is  neceanrilv  too  small  to  imJce  such  an  error  of  any 
consequence;  and  when  a  small  portion  of  the  earth  is  taken,  the  error 
is  nearly  the  same  in  every  part  of  the  map,  and  relative  positions  are 
not  sensibly  affected. 

The  method  of  finding  longitudes  and  latitudes  is  giyen  in  the  next 
artiole.  The  history  of  this  problem,'  or  rather  of  that  of  finding  the 
longitude  in  particular,  divides  itself  into  two  portions :  the  first,  or 
the  account  of  the  real  progress  of  the  problem,  is  so  mixed  up  with 
the  history  of  astronomy  and  horology,  that  it  would  be  useless  to 
attempt  it  within  any  limits  which  we  could  afford ;  the  second  is  that 
of  the  speculators  who  have  misunderstood  the  problem,  and  is  not 
worth  the  recitaL^  Since,  however,  there  are  still  persons  who  imagine 
that  some  mysterious  method  is  yet  attainable,  by  which  the  longitude 
is  to  be  foimd,  and  since  the  conductors  of  the  newspaper  press  are  not 
all  sufficiently  aware  of  the  state  of  the  problem  to  prevent  the 
insertion  from  time  to  time  of  paragraphs  which  create  a  most 
erroneous  impression,  we  shall  briefly  point,  out  the  source  of  the 
fallacy  which  has  misled  so  many  persons. 

The  determination  of  the  longitude  requires  simply  accurate  instru- 
ments for  the  measurement  of  the  positions  of  the  heavenly  bodies,  and 
one  or  other  of  the  two  following — either  perfectiy  correct  watches,  or 
perfectly  accurate  tables  of  the  lunar  motions.  The  legislature  of 
Queen  Anne,  which  passed  an  Act  offering  a  reward  fer  the  discovery 
of  the  longitude,  the  problem  being  then  Very  inaccurately  solved,  for 
want  of  one  or  the  other,  good  watches  or  lunar  tables,  never  contem« 
plated  the  invention  of  a  method,  but  only  the  menis  of  y^^^Ving  «»<i«fcing 
methods  sufficientiy  accorate.  And  the  l^gislatare  of  George  III., 
which  repealed  the  former  Act  and  substituted  another,  specifically 
limited  the  reward  to  those  who  should  either  proceed  by  improve- 
nient  of  chronometers  or. of  lunar  table.  The  rewards  which  were 
given  were  to  Harrison  for  the  former,  and  to  Mayer's  executors  for 
the  latter.  The  latter  Act  is  now  repealed,  and  thdre  does  not 
exist  any  parliament^  offer  of  a  sum  of  money  for  farther  im- 
provements. 

Many  persons,  imagining  that,  as  in  the  case  of  the  quadratiire  of  the 
circle,  ac,  a  theoretical  difficulty  existed,  have  employed  themselves  in 
endeavouring  to  invent  a  method,  itn»g"»"g  that  they  should  obtain 
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the  prize  held  out  by  the  legialature.  Some  persons  still  occupy  them- 
Helves  in  this  manner ;  and  it  is  impossible  to  persuade  them  either  of 
the  repeal  of  the  Acts  of  Piirliament,  or  of  their  having  mistaken  the 
nature  of  the  difficulty,  which  is  now,  for  all  practical  purposes, 
entirely  conquered.  It  is  impossible  to  find  the  latitude  of  a  place 
without  knowing  the  position  of  the  equator  in  the  heavens,  or  the 
longitude  without  knowing  the  meridian  of  Greenwich.  The  equator 
has  a  real  existence  in  the  heavens,  since  its  pole  is  the  immovable  point 
of  the  heavens,  whidi  can  be  detected  (though  it  is  not  absolutely 
occupied  by  a  star)  from  observation  of  tile  motion  of  the  stars,  which 
always  preserve  their  distance  from  the  pole.  But  the  meridian  of 
Greenwich,  a  purely  arbitrary  circle  of  the  earth,  determined  merely 
by  the  will  of  Charles  II.,  that  an  observatory  should  be  built  on  a 
certain  hill  near  London,  has  no  representative  in  the  heavens.  The 
only  method,  then,  of  finding  longitude  of  the  heavenly  bodies  is  by 
finding  Uie  hour  of  the  day  which  it  is  at  Greenwich,  at  a  particular 
hour  on  the  spot  whose  longitude  is  required.  It  is  then  known  how 
much  of  360  degrees  is  revolved  through  by  the  earth  in  the  period 
which  brings  a  star  from  the  meridian  of  the  place  upon  the  meridian 
of  Gseenwioh,  or  vice  versd  ;  and  this  angle  is  the  longitude.  A  watch 
which  goes  correctly  and  is  set  at  Greenwich  will  carry  the  time  at 
that  place  all  over  the  world ;  or  a  celestial  phenomenon,  of  which  the 
Greenwich  time  may  be  predicted^  will,  if  the  moment  of  its  happening 
be  observed  at  any  other  place,  give  the  difference  of  times  at  the 
moment  of  observation.  Aiy  proposal  for  finding  the  longitude  atftro- 
nomiccUly,  which  does  not  depend  on  one  or  the  other  of  these  prin- 
ciples, is  useless,  unless  it  be  that  of  actually  measuring  the  distance 
between  the  given  place  and  Greenwich,  the  latitudes  of  both  being 
known.  Y^ether  it  be  j^casibU  to  use  any  other  than  astronomical 
means  for  the  purpose,  it  would  be  presumptuous  to  decide ;  but  there 
certainly  is  no  other  method  which  offers  the  most  distant  prospect  of 
success. 

LONGITUDE  AND  LATITUDE,  METHODS  OP  FINDING. 
We  shall  classify  the  various  modes  of  determining  geographical  lati- 
tude and  longitude,  partly  by  the  instrumental  means  of  the  observer 
and  partly  by  the  nature  of  the  phenomena.  The  problems  are  of 
course  the  same  whatever  instrument  is  employed,  for  the  latitude  of 
a  place  is  the  altitude  of  the  pole  of  the  heavens  at  that  place,  and  the 
longitude  is  the  difference  between  the  time  on  the  first  meridian  (we 
shall  always  suppose  Greenwich  to  be  the  first  meridian)  and  the  time 
at  the  place,  at  the  same  physical  instant. 

D€termmati(m  of  the  Latitude  at  Fixed  Obsetvatories  and  Inde- 
pendently.— 1.  In  determining  the  latitude  at  fixed  observatories  which 
are  furnished  with  accurate  circles,  mural,  transit,  or  altitude  and 
azimuth  circles  [Circle],  the  altitudes  or  zenith  distances  of  circum- 
polar  stars  are  observed  above  and  below  the  pole.  When  these  are 
properly  reduced,  the  place  of  the  pole  (which  lies  between  the  places 
of  upper  and  lower  cuunination  of  each  star)  is  known,  and  hence  the 
latitude  is  found.  The  fijrst  object  of  all  astronomers  is  to  fix  the 
latitude  of  their  place  of  observation,  and  the  details  of  this  operation 
Vill  be  found  in  the  beginning  of  most  of  the  published  series  of 
observations.  The  account  of  the  latitude  of  Greenwich  in  the  Green- 
wich Observations  for  1836,  p.  Iviii.,  of  Cambridge  in  the  Observations 
of  1833-4-6,  and  of  Edinburgh,  1834-5,  may  be  consulted  by  those  who 
wish  to  know  what  the  process  is,  with  the  most  perfect  means  which 
we  at  present  possess. 

2.  Again,  if  the  altitudes  or  zenith  distances  of  the  sun  be  observed 
several  days  before  and  after  the  summer  and  winter  solstices,  the 
altitude  or  zenith  distance  of  the  middle  point,  that  is,  of  the  equatoi*, 
may  be  deduced.  Since  the  tables  of  refraction  have  been  perfected  by 
Bessel,  tibese  observations  give  a  satisfactory  latitude.  Both  methods 
may  be  considered  to  be  independent,  as  they  do  not  draw  their  data 
from  other  observatories,  and  no  great  accuracy  is  required  in  the 
solar  tables  to  reduce  the  observations  of  the  son  to  the  solstica 
(Pond's '  Lat.,  Greenwich  Observations,'  part  v.) 

In  the  obs^atories  of  Europe,  and  generally  where  the  risible  pole 
of  the  heavens  is  tolerably  high,  the  latitude  is  best  determined  by 
circumpolar  stars ;  near  the  equator  an  independent  latitude  must  be 
deduced  from  circumsolstitial  observations. 

3.  Before  the  introduction  of  circles,  the  latitude  in  fixed  observa- 
tories was  derived  from  combining  two  instruments,  the  mural  Quadrant 
and  the  2lEinTH  Sectob.  The  zenith  distances  of  stars  near  the  zenith, 
and  to  the  north  or  south  of  it,  were  observed  by  the  zenith  sector, 
and  also  the  distances  of  the  same  stars  from  the  pole  or  the  equator 
by  the  quadrants ;  henoe  the  arc  between  Uie  pole  and  zenith  (the  co- 
latitude),  or  between  the  zeniti^  and  equator  (the  latitude),  was  deduced. 
The  place  of  the  pole  was  found  on  the  north  quadrant  from  circum- 
polar stars,  and  the  place  of  the  equator  on  the  south  quadrant,  from 
observations  of  the  sim  near  the  solstices,  as  we  have  described  above. 
When  the  present  zenith  tube  was  erected  at  Greenwich,  one  of  its 
Intended  uses  was  to  perform  the  same  office  for  the  mural  circle  as  the 
original  zenith  sector  did  for  the  quiulrants. 

DetemUnaHM  qf  the  ZatUude  IHffererUialXy.—l.  The  Zbnith  Sectob, 
when  of  the  proper  size  and  construction,  is  perhaps  the  most  acctirate 
instrument  for  determining  latitudes  differentially »  that  ia,  assuming 
data  which  are  either  known  or  can  be  obtained  from  fixed  observa- 
tories. With  this  instrument,  the  meridian  zenith  distances  of  several 
stars  which  ptws  near  the  zenith  may  be  observed  with  great  certainty; 


and  as  the  polar  distances  of  those  stars  are  or  may  be  determined  at 
first-rate  observatories,  the  polar  distanoe  of  the  zenith,  or  the  co- 
latitude,  is  known.  The  latitudes  for  the  trigonometrical  survey  of 
Great  Britam  are  thus  deduced  by  comparison  with  Greenwich,  the 
instrument  employed  being  a  very  fine  S-feet  zeniUi  sector  by  Ramsden. 
With  a  better  knowledge  of  the  proper  motion  of  the  stars,  the  sector 
might  be  used  at  two  places,  and  the  aro  between  those  places  obtained 
from  observations  of  the  same  stora  at  two  epochs,  without  reference 
to  any  other  observations ;  but  at  present  it  is  safer,  when  practicable, 
to  refer  directly  to  corresponding  observations  made  at  a  fixed 
obeervatoiy. 

2.  Another  differential  method  has  lately^been  much  used  (at  least 
by  continental  astronomers),  in  which  the  transit  instrument  alone  is 


employed.  [Transit.]  The  axis  of  the  instnunent  is  placed  north 
and  south,  and  carefully  levelled,  in  which  case  its  line  of  sight  will 
describe  the  prime  vertical.  In  the  figure,  let  p  be  the  place  of  the 
pole,  z  the  zenith,  szw  the  prime  vertical,  which  is  lUso  the  line 
described  by  the  middle  wire  of  the  telescope  when  it  revolres.  Let  4 
star,  of  which  the  polar  distance  is  well  known,  be  observed  at  s  ajad 
&',  and  the  times  noted.  Then  F  s,  the  polar  distance  of  the  star,  is 
known,  and  the  angle  8  F  s'  is  equal  to  the  time  between  the  observa- 
tions, and  consequently  ^  s  f  s',  or  s  f  z,  is  known ;  hence  we  have  s  r 
and  8  F  z  in  the  right-angled  spherical  triangle  s  F  z,  and  tan  F  2 =tan 
F8X008/8PZ,  from  which  F  z,  or  the  co-latitude,  ia  obtained.  This 
is  perhaps  the  most  accurate  mode  of  determining  the  latitude  with 
moderate  instrumental  means.  The  tnuisit  should  be  reversed  on 
alternate  nights,  so  as  to  get  rid  of  the  effect  of  imperfect  coUimation 
or  unequal  pivots,  and  the  level  appUed  repeatedly  before  and  after  the 
observations.  The  method  depends  mainly  upon  the  deUcacy  of  the 
level  and  the  perfect  truth  of  form  in  the  pivots,  and  when  all  precau- 
tions are  taken  the  results  are  surpriaiogly  good.  The  supports  of  the 
instrument  must  also  be  perfectly  steady  during  the  levelling  and  the 
observation.  Differences  of  latitude  may  be  determined  by  the  transit 
instrument  independently,  by  observing  the  same  stars  at  the  two 
stations.  In  this  case  any  error  in  the  assumed  polar  distance  of  the 
stars  will  not  afi'ect  the  accuracy  of  the  result. 

3.  If  an  observer  can  carry  with  him  a  circle,  either  an  altitude  aa4 
azimuth,  or  a  repeating  circle,  he  may  determine  the  latitude  by  cir- 
cumpolar stars  independently :  but  it  is  better  to  observe  the  zenith 
distances  of  well  known  stars  severs!  minutes  before  and  after  they 
pass  the  meridian.*  [Cibole;  Refbatiko  Cibole.]  The  reduction 
to  the  meridian  is  easily  computed  [Rbfeatdto  Cibole],  and  the  places 
of  the  stars  inserted  in  the  *  Nautical  Almanac '  are  sufficiently  accu- 
rate. It  is  advisable  to  observe  stars  at  different  zenith  distances  from 
70"  on  each  side,  to  near  the  zenith,  because  if  there  be  any  fault  in  the 
instrument  which  depends  on  the  zenith  distance,  the  stars  will  be 
affected  similarly  on  both  sides  of  the  zenith,  that  is,  the  lenith 
distwoes  to  the  north  and  south  will  both  be  too  large  or  too  smalL 
Now  as  the  co-latitude  is  equal  to  the  zenith  distance  ±  the  polar 
distance  when  the  star  is  north  of  the  zenith  (  +  when  observed  above 
the  pole  and  —  when  observed  below)  and  is  equal  to  the  polar  distanoe 
—zenith  distance  when  the  star  is  south  of  the  zenith,  it  is  dear  th«t 
an  error  in  the  zenith  distance  will  have  precisely  opjiosite  effects  on 
the  co-latitude  deduced  from  a  north  and  from  a  south  star.  Besides, 
the  coincidence  or  discrepancy  of  the  observations  will  afford  a  tolerable 
notion  of  the  instrument  and  the  observer,  and  of  the  value  of  the 
final  result.  The  repeating  circle  was  at  one  time  over  estimated,  and 
perhaps  at  present  ia  not  quite  rated  at  its  true  worth.  A  careful  and 
intelligent  observer  will  come  very  near  the  troth  with  it,  or  with  the 
altitude  and  asimuth  oirde.  Both  are  rather  troublesome  to  use,  and 
both  require  either  a  very  solid  support,  or  a  second  observer  to  read 
the  level  while  the  first  observer  bisects  the  star  and  notes  the  time. 
Neither  can  they  be  considered  as  portable  in  ordinary  circumstances, 
when  large  enough  for  convenient  use.  The  altitude  circle  should 
scarcely  be  leas  than  12  inches  in  diameter  in  either  construction.  On 
the  whole  we  are  inclined  to  prefer  the  repeating  circle  as  a  trayelUng 
instrument,  and  the  altitude  and  asimuth  lor  a  permanent  situation; 

*  The  Bvmber  of  miaiitis  wkioh  it  will  be  prodnt  to  obssrre  depends  eb 
several  eiroamstanees.  If  tke  time  is  known  ts  one  seoond,  iHiiflk  H  ought  to 
be,  the  obsoratioiui  maj  be  oommonoed  when  aa  error  of  !■  la  thp  tiae  will 
affeot  the  latitude  1".  In  ordinary  cases,  and  for  observers  who  do  not  under- 
stand the  reason  of  the  thing,  10"*  on  each  side  of  the  meridian  is  a  sufficient 
direction. 
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but.  it  must  b€  confessed  that  few  observers  liave  the  patieuce  or  skill 
to  get  the  greatest  possible  accuracy  out  of  either.  The  observa- 
tions should  be  confined  to  stars,  as  neither  of  these  instruments  will 
keep  its  adjustments  well  under  the  sun. 

The  repeating  circle  was  used  by  the  French  astronomers  to  deter- 
mine the  latitudes  in  their  great  surv^.  Since  that  time  the  instru- 
ment has  been  much  better  made,  and  the  catalogues  of  stars  which 
have  issued  from  Konigsberg,  Greenwich,  and  Cambridge,  have  supplied 
more  a6curate  and  convenient  meatas  of  using  it.  If  the  levels  are 
verv  good  and  sensible,  we  think  that  the  observations  of  one^  fine 
night,  everything  being  favourable,  should  bring  out  the  latitude 
within  2-  or  8". 

4.  The  last  class  of  instruments  to  be  noticed  is  that  of  reflecting 
instruments,  including  the  reflecting  circle  of  Troughton,  the  repeating 
reflecting  circle  of  Borda,  and  the  sextant  of  Hadley.    These  will  be 
described  under  the  article  Sexta27T,  as  the  title  best  suited  to  their 
essential  quality  of  reflection.    At  present  we  must  suppose  a  general 
knowledge  of  their  nature.    And  first  we  will  suppose  the  observer 
to  have  a  stand  and  a  mercurial  or  other  horizon.    In  this  case,  standard 
stars  should  be  observed  several  minutes  before  and  after  the  meridian 
passage  to  the  north  and  south,  between  the  altitudes  of  15^  and  60°, 
and  as  much  as  possible  in  pairs,  that  is,  for  each  star  to  the  north,  a 
star  to  the  south  should  be  observed  about  the  same  altitude,  or  two, 
one  higher  and  the  other  lower,  so  that  the  mean  altitude  should 
nearly  correspond.    Whatever  errors  may  exist  in  the  division,  glasses, 
fta,  will  be  the  same  in  each  star  of  the  pair,  and  as  the  error  will 
affect  the  latitude  differently,  the  mean  latitude  will  be  free  from  the 
error  very  nearly.     In  this  way  several  pairs  may  be  observed,  taking 
the  stars  of  the '  Nautical  Almanac,'  and  the  mean  of  the  whole  will 
come  out  very  near  the  truth.    With  a  good  sextant  or  circle,  and  a 
mercurial  horizon,  we  believe  that  a  careful  observer  would  get  the 
latitude  within  5",  in  one  fine  night.    It  is,  however,  supposed  that 
everything  is  favourable,  and  especially  that  the  instrument  is  supported 
on  a  stano.    This  is  absolutely  necessary  for  the  accurate  observation 
of  stars,  which  dance  very  perplexingly  when  the  instrument  is  held 
in  the  hand,  and  a  high  power  applied.    If  a  stand  cannot  be  afforded, 
the  sun  is  far  the  best  object  to  observe  with  a  reflecting  instrument. 
It  is  always  supposed  that  ^e  observations  are  made  for  several 
minutes  before  and  after  the  meridian  passage,  and  the  time  noted  fur 
computing  the  reduction  to  the  meridian.    The  meridian  idtitude  of 
the  sun,  such  as  it  would  be  if  observed  on  the  meridian  and  freed 
from  instrumental,  and  other  errors,  Is  then  computed,  and  as  the 
longitude  of  the  place  is  known,  at  least  approximately,  the  declination 
of  the  sun  at  its  passage  over  that  meridian  may  be  computed  from 
the  '  Nftutical  Almanac.'   The  meridian  altitude  -f*  the  south  declination 
of  the  sun,  or  —  the  north  declination,  is,  in  the  northern  hemisphere, 
the  co-latitude  of  the  place.    With  Troughton's  circle,  the  limbs  are 
alternately  observed,  to  get  rid  of  the  sun's  diameter,  and  the  number 
of  observations,  forwards  and  backwards,  should  be  equal,  so  as  to  get 
rid  of  the  index  error.    With  the  repeating  reflecting  circle,  the  obser- 
vations should  also  be  of  the  upper  and  lower  limbs  alternately,  and 
should  be  carried  quite  round  the  circle,  so  as  to  get  rid  of  excentricity. 
In  the  sextant  the  index  error  should  be  carefully  determined  before 
and  after  each  day's  observations,  and  the  alternate  limbs  obser\'ed 
exactly  as  with  the  circles.    There  is,  however,  no  way  of  getting  rid 
of  excentricity  in  the  sextant  by  observing  one  object,  and  any  fault  in 
determining  Uie  index  errrtrwiU  vitiate  the  latitude  to  half  its  amount. 
WhUe  the  circles  will  probably  give  a  latitude  to  nearly  5",  with  a  very 
careful  series  of  observations  of  the  sun,  the  flextant  used  with  equal 
care  might  be  out  10"  or  15".    It  is  evident  therefore,  that  where 
accuracy  is  an  object,  the  observer  ought,  if  possible,  either  to  use  a 
circle  or  to  mount  the  sextant  upon  a  stand,  and  observe  stars  as  we 
have  above  described.    It  is  an  additional  reason  to  carry  a  stand, 
when  practicable,  that  in  low  latitudes  the  sun  cannot  be  observed  at 
all  for  the  latitude,  nor  any  object  which  is  elevated  65"  or  70*.    In 
this  case  stan  must  be  used ;  and  without  a  stand,  the  observation, 
nsing  high  magnifying  powers,  is  difficult  and  unsatisfactory.     In 
speaking  of  the  horizon  we  always  mean  a  mercurial  horizon,  except 
another  is  specified.    The  glasses  of  the  roof  should  be  truly  plane  and 
parallel,  but  by  reversing  the  horizon  for  half  the  observations  any 
error  of  this  kind  is  destroyed.    The  mercurial  horizon  is  unfortunately 
heavy  and  inconvenient,  and  troublesome  from  its  tremors  wherever 
there  is  any  motion.     Several  substitutes  have  been  used.     Oil  or 
treacle  has  been  adopted  with  good  success  where  the  shaking  from 
carriages,  &&.  has  prevented  the  use  of  mercury.    Sometimes  a  piece 
of  glass  is  set  horizontal  by  a  level  applied  to  its  surface,  or  by  a  fluid 
below  it,  so  as  to  get  a  reflecting  sui^bce,  but  these  generally  absorb 
too  much  light  to  be  used  conveniently  for  stars,  and  are  not  very 
trustworthy.     The  best  substitute  seems  to  be  a  piece  of  speculum 
metal,  ground  plane,  and  laid  horizontal  by  a  level.    It  is  certainly  the 
brightest,  and  therefore  the  best  for  stars,  but  it  must  be  remembered 
that  horizons  which  are  not  self-regulated,  by  being  fluid,  are  scarcely 
to  be  trusted  under  a  hot  sun.    Troughton's  reflecting  circle  is  rather 
heavy,  and  reading  three  veniiers  for  every  observation  is  troublesome, 
capecially  at  night,  but  it  is  retry  accurate,  and  fewer  observations  are 
required.     Borda's  reflecting  circle  may  be  made  much  smaller  and 
lighter,  bat  demands  the  most   exquisite  workmanship,  a  greater 
*  ^observations;  and  more  reduction.    The  simple  8c:^^.int  is 


more  manageable,  but  requires  greater  precautions  and  checks  in  its 
use.  But  with  any  of  these  a  skilful  observer  will  get  the  latitude 
very  nearly.  Sextants  are  made  of  all  sizes  from  10  inches  radius 
(which  is  probably  not  so  good  as  8  inches)  down  to  the  snuff-box 
sextant  of  14  inches  radius.  For  travellers  who  cannot  afford  to  carry 
much  weight,  the  3-inch  sextant  is  very  convenient.  In  a  com- 
munication to  the  Royal  Astronomical  Society,  Mr.  LasseH  states,  that 
with  a  8-inch  sextant  made  by  DoUond,  which  packs  up,  stand, 
horizon,  and  all,  in  a  box  4  3  inches  square  and  2'7  deep,  he  found 
that  he  could  get  the  latitude  within  10",  and  the  time  to  1"0  by 
observations  of  stars.  The  horizon  was  of  speculum  metal,  ground 
by  himself,  and  set  true  by  a  level  The  observations  sent  with  the 
accoimt  completely  justify  Mr.  Lassell's  opinion,  but  one  observer 
differs  more  from  another  in  sextant  observations  than  in  any  other 
dass  of  astronomical  instruments ;  with  the  snuff-box  sextant,  altitudes 
may  be  got  within  1'.  The  state  of  the  barometer  and  thermometer 
must  be  noted  at  the  time  of  all  observations  for  the  latitude,  in  order 
to  compute  the  true  refraction.  At  the  same  time  we  may  remark, 
that  if  the  observations  be  balanced,  that  is,  if  the  altitudes  to  the 
north  have  nearly  corresponding  altitudes  to  the  south,  the  refraction 
will  affect  the  obeervations  like  an  instrumental  error,  and  the 
variations  depending  on  the  barometer  and  thermometer  will  be  quite 
insensible. 

5.  Observations  of  Polaris  may  be  taken  at  any  time  for  the  latitiide, 
and  there  are  tables  for  approximate  reduction  given  in  the  '  Nautical 
Almanac '  for  each  year. 

6.  At  sea  the  sextant  is  the  only  instrument  which  can  be  used,  and 
the  latitude  is  generally  got  by  observing  the  altitude  of  the  sun's 
lower  limb  when  on  the  meridian,  above  the  sea  horizon.  This  is 
rather  a  rude  process,  but  the  resulting  latitudes  are  generally  true  to 
1',  or  at  w^orst  to  2^.  The  moon,  since  1834,  the  date  of  the  improved 
and  extended  '  Nautical  Almanac,'  may  be  very  conveniently  used  for 
finding  the  latitude  at  sea,  and  the  brighter  planets  and  stars  are  often 
observable  on  the  meridian.  The  latitude  may  also  be  deduced  from 
two  altitudes  of  the  sun,  and  the  time  elapsed  between  the  obser- 
vations, or  indeed  from  any  two  altitudes  of  two  known  celestial 
bodies,  one  of  which  is  near  the  meridian,  and  the  other  distant  from 
it,  as  persons  not  acquainted  with  spherical  trigonometry  may  satisfy 
themselves  on  the  celestial  globe.  There  is  a  considerable  difficulty  in 
seeing  the  sea  horizon  by  night,  which  is  somewhat  reduced  by  getting 
as  near  the  level  of  it  as  you  can. 

Determination  of  the  Longitude, — ^The  determination  of  the  longitude 
of  any  place  on  the*earth's  surface,  astronomically  considered,  resolves 
itself  into  two  ports,  the  finding  the  time  at  the  place  of  observation,  and 
finding  the  time,  at  the  tame  moment,  on  the  first  meridian  (we  shall 
always  speak  of  Greenwich),  or  at  any  place  the  longitude  of  which 
from  Greenwich  is  well  known.  It  will  be  more  convenient  to  classify 
the  methods  of  finding  the  longitude  by  the  phenomena  than  by  the 
instruments. 

DetemUnatum  of  Time  at  Ike  Place. — 1.  This  is  best  and  most  easily 
done  by  a  transit  instrument,  and  the  time,  when  found,  is  kept  by  a 
clock  or  chronometer.  [Trai^sit.]  The  transit  however  is  neither  a 
very  portable  instrument,  nor  is  a  proper  situation  for  it,  we  mean  one 
sufflciently  steady*  readily  found. 

2.  The  time  can  also  be  found  from  the  altitude  of  the  sun^  planets^ 
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or  stan  out  of  the  meridian.  Thus  let  p  be  the  pole,  z  the  zenith,  and 
z  8  the  zenith  distance,  or  s  B  the  altitude  of  any  heavenly  body,  the 
right  ascension  and  declinatlbn  of  which  are  well  known,  and  conse- 
quently the  polar  distance  F  s.  From  these  data  and  f  z  the  co-latitude 
of  the  place,  the  angle  z  p  s  can  be  computed,  called  the  hour  angle, 
and  thiis,  if  the  body  be  the  sun,  and  to  the  west  of  the  meridian,  is  the 
apparent  time  after  noon ;  or  if  the  sim  be  to  the  east,  the  hour  angle 
is  the  apparent  time  before  noon.  This  apparent  time  is  easily  reduced 
to  mean  time  with  the  data  of  the  *  Nautical  Almanac'  When  the 
object  observed  is  a  planet  or  star,  the  hour  angle  being  added  to  the 
right  ascension  when  the  body  is  to  the  west,  or  subtracted  £rom  the 
right  ascension  when  the  body  is  east,  will  give  the  sidereal  time,  which 
can  be  reduced  to  mean  solar  time  with  only  an  approximate  knowledge 
of  the  longitude.  The  problem  therefore  of  finding  the  time  consists 
generally  in  observing  the  altitude  or  zenith  dintance  of  any  known 
object,  and  determining  the  hour  angle  from  it.  The  repeating  or  alti- 
tude and  azimuth  circles  are  very  fit  for  this  purpose,  but  the  most 
usual  and  portable  instrument  is  a  reflecting  circle  or  sextant  with 
its  horizon  and  a  chronometer.  The  observations  of  altitude  should 
be  made  as  much  as  possible  on  the  prime  vertical,  that  is,  when 
the  object  is  east  or  west.  Again,  to  get  rid  of  instrumentfld  error, 
and  also   to  save  computation,  the  sun  should  be  observed,  when 
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convenient  and  posaiUo,  at  the  same  altitude  momiog  and  eyeuing. 
We  should  also  recommend  when  the  sun  is  observed  that  hotix 
limbs  should  be  observed  without  moving  the  index.  For  instancoi 
if  in  the  morning  the  sun  were  about  14^  high,  set  the  instrument  to 
30°,  note  the  instant  when  the  upper  limb  by  reflection  touches  the 
upper  limb  seen  in  the  horizon,  read  off  the  angle  very  carefully, 
wait  till  the  lower  limbs  form  their  contact,  and  note  the  time. 
Then  set  to  31"  80'  or  32*"  and  proceed  as  before,  and  repeat  the 
operation,  having  again  set  forwoi^  1"  80'  or  2**.  The  observer  hA8 
then  several  checks  without  trouble,  for  the  time  in  which  the  sun 
rises  through  a  diameter  wiU  be  sensibly  equal  or  vary  uniformly ; 
and  in  like  manner  the  iimta  of  rising  through  1'  30'  or  2**  will  point 
out  if  any  of  the  usual  errors  have  been  committed.  In  the  after- 
noon the  same  process  should  be  repeated  in  an  inverse  order,  and 
the  time  of  apparent  noon  deduced  from  each  pair.*  It  is  to  be 
understood  as  a  universal  rule,  that  the  index  error  is  to  be 
carefully  determined,  and  the  barometer  and  thermometer  noted 
whenever  observations  of  altitude  for  time  or  latitude  are  made. 

3.  The  same  mode  of  observing  equal  altitudes  might  be  applied  to 
stars,  but  the  observations  would  be  extended  to  very  inconvetiient 
hours,  and  it  is  nearly  as  accurate  to  observe  two  bright  stars,  one  to 
the  east  and  the  other  to  the  west,  and  if  possible  at  about  the  same 
altitudes.  Each  star  will  t^en  give  an  error  of  the  chronometer,  and 
if  the  altitudes  are  rightly  observed,  the  «ame  eiror  of  the  chrono- 
meter.  If  the  errors  do  not  agree,  a  mean  will  come  nearer  to  the 
truth  than  either  of  them  separately ;  but  if  the  stars  have  not  the 
same  polar  distance,  the  effect  of  a  given  error  in  altitude  upon 
the  hour  angle  must  be  computed  for  each,  and  the  difference 
between  the  chronometer's  errors  divided  in  ^is  ratio.  Thus,  sup- 
pose the  eastern  star  gives  a  chronometer  error  of  25* '0  fast,  and  the 
western  star  an  error  of  28"0  fast,  while  an  error  of  1'  in  the  altitude 
of  the  eastern  star  causes  twice  tiie  error  in  the  deduced  hour  angle 
that  a  similar  error  of  1'  does  in  the  western  star;  the  concluded 
true  error  should  be  27**0,  instead  of  the  mean  error  26"5.  The 
reader  will  see  that  if  the  observations  are  made  at  exactly  the 
same  altitude,  any  mistake  as  to  the  index  error,  refraction,  or  any 
instrumental  defect,  is  thus  got  rid  of  without  much  trouble.  But, 
as  has  been  mentioned  before,  very  perfect  observations  of  stars 
with  reflecting  instruments  can  scarcely  be  made  unless  the  instru- 
ment is  mounted  on  a  stand.  From  good  sets  of  observations  of  a 
star  east  and  &  star  west,  the  time  may  be  determined  to  0**3  or  0**4. 
The  time  is  required  to  reduce  circum-meridian  observations  to  the 
meridian  for  finding  the  latitude,  and  again  the  latitude  is  required 
in  order  to  deduce  Uie  time  from  altitudes.  An  approximate  latitude, 
such  as  results  from  the  largest  observed  altitude  about  the  meri- 
dian, will  give  the  time  near  enough  for  the  reduction  to  the  meridian, 
and  then  the  time  maybe  computed  rigorously  with  the  exact  latitude. 
Provision  may  be  made  for  this  revision  by  taking  out  the  differ- 
ences of  the  logarithms  at  each  step  of  the  first  computation;  but 
generally  speaking,  when  the  altitudes  for  time  are  taken  near  the 
prime  vertical,  as  they  ought  to  be,  a  small  error  in  the  latitude 
has  ao  little  effect  on  the  hour  angle,  that  the  approximate  latitude  is 
near  enough. 

Determination  of  Qreenwidi  Time  astronomically. — 1.  There  are  two 
phenomena  which  are  seen  at  tiie  same  moment  from  whatever  part  of 
the  earth  they  are  visible,  namely,  a  lunar  eclipse  and  the  edipaes  of 
Jupiter's  satdlites.  The  first  was  the  only  phenomenon  from  which 
longitudes  were  derived  previous  to  the  invention  of  telescopes,  but  it 
is  not  of  frequent  occurrence,  and  unfortunately  cannot  be  noted  very 
exactly.  It  has  been  proposed  to  measure  equal  quantities  of  the 
ecUpse  on  each  side  of  the  middle,  and  formerly  astronomers  were  very 
careful  to  note  the  moments  when  the  umbra  touched  or  covered  well- 
defined  spots.  But  at  present,  lunar  eclipses  are  scarcely  regarded,  as 
there  are  many  more  accurate  means  of  determining  the  longitude,  and 
of  more  frequent  occurrence ;  and  lunar  eclipses  are  of  no  value  in  the 
theory  of  the  moon's  motions.  The  eclipses  of  the  satellites  of  Jupiter, 
especially  of  the  first  satellite,  are  much  more  common,  and  have  been 
of  great  use  in  modem  geography.  The  time  at  which  the  eclipses 
take  place,  that  is,  when  the  satellite,,  passing  into  the  shadow  of 
Jupiter,  is  lost  (immerges),  or  passing  out  of  the  shadow,  becomes 
visible  (emerges),  are  set  down  in  the  '  Nautical  Almanac '  at  the  time 
they  would  be  seen  at  Greenwich  if  visible.  The  observer  at  any 
other  place  notes  when  this  phenomenon  does  actually  happen  at  the 
place  of  observation,  and  the  difference  between  the  two  times  is  the 
longitude  of  the  place  from  Qreenwich ;  east  if  the  time  of  the  eclipse 
is  later  than  at  Greenwich,  and  west  if  it  be  earlier.  Unfortunately 
this  method,  so  easy  inpractice,  ia  by  no  means  as  accurate  as  it  might 
at  first  sight  appear.  Tne  theory  of  the  satellites  is  scarcely  to  be  con- 
sidered as  perfect,  but  this  objection  might  be  obviated  by  comparing 
corresponding  observations,  smd  might  be  very  much  diminished  by 
correcting  the  predictions  of  the  '  Nautical  AlmmiflA '  by  observations 
made  at  Qreenwich,  or  any  other  well  known  place,  about  the  same 
time.  But  the  phenomenon  is  a  gradual  and  not  an  instantaneous  one, 
and  the  appearance  or  disappearance  of  the  satellite  varies  greatly  with 
^e  goodness  of  the  telescope,  the  eye  or  mood  of  the  observer,  the 

*  There  are  tables  for  this  purpose  in  Schnmaebcr's  '  HuUstofelo,'  and  in 
many  sets  of  tables. 
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atmosphere  at  the  place  of  observation,  &c.,  so  that  a  longitude 
deduced  from  an  eclipse  of  the  first  satellite  may  be  considerably  wide 
of  the  truth.  With  ordinary  telescopes  we  believe  that  eclipses  of  the 
second  satellite  are  more  than  twice  as  uncertain  as  the  first,  and  that 
the  third  aiid  fouHh  satellites  are  not  worth  observing  for  this  pur- 
pose, being  much  inferior  to  good  lunar  distancea.  A  large  moss  of 
eclipses  of  Jupiter's  satellites  made  by  the  same  telescope  and  the  same 
observer,  and  where  the  immersions  are  nearly  as  numerous  as  the 
emersions,  will  however  yield  a  satisfactory  result.  The  aperture  of 
the  object-glass  employe((  and  also  the  sight  of  the  observer,  should 
correspond  as  nearly  as  possible  with  the  telescope  and  observer  at 
Greenwich,  or  whatever  place  is  adopted  as  a  standard  of  comparison. 
It  is  not  considered  advisable  to  use  a  smaller  telescope  than  an 
achromatic  of  2}  inches  aperture  for  this  purpose,  or  one  larger  than 
of  34  aperture. 

2.  The  time  at  Greenwich  is  most  accurately  determined  by  solar 
eclipses  or  occultations  of  fixed  stars  by  the  moon.  The  computations 
are  rather  long,  but  not  very  difficult  or  abstruse.  The  beginning  and 
end  of  the  solaf  eclipse  should  be  observed ;  the  latter  is  the  better 
marked  phenomenon,  and  if  the  eclipse  be  annular,  the  commencement 
and  bres^ing  up  of  the  annulus.  Kecent  observations  have  shown  that 
these  appearances  are  not  instantaneous,  and  therefore  that  longitudes 
deduced  from  them  are  not  free  from  uncertainty.  The  occultation  of 
a  fixed  star  by  the  moon  is  not  liable  to  this  objection ;  and  when  the 
star  is  bright,  and  both  immersion  and  emersion  can  be  carefully 
observed,  the  longitude  from  an  occultation  affonls  perhaps  the  best 
determination  possible  of  the  longitude  between  two  distant  places. 
Yet  even  here  doubts  may  arise,  at  least  in  some  cases.  The  star  may 
be  occulted  too  early  by  a  lunar  mountain,  or  disappear  too  late  in  a 
lunar  valley.  The  occultation  should  be  observed  at  both  places, 
which  is  not  often  possible,  and  the  star  should  pass  not  far  from  the 
centre  of  the  moon.  If  the  solar  eclipse  or  the  occultation  be  not 
observed  at  Greenwich,  or  at  any  well  determined  observatory,  the 
data  of  the  '  Nautical  Almanac '  must  be  corrected  by  the  meridian 
observations  of  the  moon  about  the  time.  The  tables  of  the  sun  are 
at  present  nearly  as  perfect  as  observation  can  make  them,  but  the 
moon  may  be  out  15  ,  or  even  20",  which  might  occasion  an  error  of 
30*  or  40*  in  the  deduced  longitude,  or  from  an  eighUi  to  a  sixth  of  1". 
The  solar  ecUpses,  &c.,  with  a  map  showing  in  what  parts  of  the  globe 
they  are  visible,  are  given  in  the  '  Nautical  Almanac,'  and  the  occulta- 
tions by  Uie  moon  of  all  fixed  stars  to  the  sixth  magnitude  inclusive, 
visible  at  Greenwich,  are  also  predicted  to  the  nearest  minute,  with 
such  a  description  of  the  relative  situation  of  moon  and  star  as  will 
enable  any  one  to  observe  them  without  difficulty.  All  possible 
occultations  of  fixed  stars  to  the  fifth  magnitude  inclusive,  visible  any- 
where, are  also  set  down  in  that  valuable  work,  with  the  data  neces- 
sary for  determining  whether  they  are  visible  at  any  specified  place. 
We  cannot  press  too  earnestly  on  all  persons  interested  in  perfecting 
geography,  Uie  absolute  necessity  of  learning  to  observe  an  occultation, 
and  to  take  altitudes  methodically  with  a  circle  or  sextant.  The  com- 
putations may  be  made  at  home. 

The  transits  of  Mercury  over  the  sun  are  rare,  and  the  longitudes 
derivable  from  them  not  very  accurate. 

3.  A  good  and  now  fashionable  method  of  determining  the.  longitude 
is  by  observing  with  a  transit  instrument  the  meridian  passage  of  the 
moon's  bright  limb,  and  of  stars  which  are  near  her  parallel  of  declina- 
tion. The  '  Nautical  Almanac '  contains  a  hst  of  the  stars  proper  to 
be  observed  with  the  moon,  and  also  the  variations  of  the  moon's  R.  A. 
in  one  hour  of  longitude,  for  computing  the*  longitude.*  When  the 
place  of  observation  ia  tolerably  near  Greenwich,  the  computation  is 
very  simple,  that  is,  if  the  transit  is  nearly  in  the  meridian  and  the  moon 
is  observed  all  over  the  wires.  The  error  of  the  chronometer  is  taken 
from  the  neighbouring  stars,  and  the  transit  of  the  moon  corrected  for 
this  error,  and  for  the  rate,  if  sensible.  If  the  place  be  to  the  east  of 
Greenwich,  the  R.  A.  of  the  inoon  is  less ;  if  to  the  west,  the  R.  A.  is 
greater  than  at  Greenwich.  Taking  the  difference  between  the  R.  A. 
at  the  place  and  at  Greenwich,  and  dividing  by  the  variation  in  one 
hour  of  longitude,  you  have  ib.e  longitude  of  the  place  £.  or  W.  in 
hours  and  decimals  of  an  hour.  But  this  result  requires  correction 
when  the  corresponding  observations  at  Greenwich,  Cambridge,  Edin- 
burgh, &c.,  can  be  procured;  for  the  R.  A.  of  the  moon  may  be 
erroneous  more  than  1**0  from  ^e  imperfection  of  the  lunar  tables. 
By  using  the  R.  A.  of  the  moon  and  stars  observed  at  Green* 
wich,  the  longitude  will  not  be  affected  by  the  errors  of  the  tables. 
It  is  pretty  much  the  same  thing,  and  at  times  more  convenient, 
to  let  the  former  computation  stand,  and  to  compute  the  longitude 
of  Greenwich,  Cambridge,  &c.,    from  the  observations  respectively 

*  These  data  might  perhaps  be  ftirther  extended  with  advantage.  Sappose 
the  R.  A.  of  the  moon's  bright  limb  on  the  meridian  of  Grecnwiqh  to  be  m ;  on 
the  meridian  of  any  other  place  the  longitade  of  which  is  required,  m'\  the 
longitude  of  the  place  to  be  /,  -f  when  west,  and  —  east;  then  m'  can  be  thas 
expressed;  m'  =  m  +  a  I  -f  f  -f  o  I*  -f  4  /*,  where  a,  h,  c,  and  d  can  bo 
previoosly  eompnted,  /  being  in  decimals  of  a  day.    The  approximate  value  of  I, 

from  the  first  term,  s  .    Snbetitttting  this  value  for  I,  let  the  sam  of  th« 
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made  there,  taking  care  to  note  the  eigna  of  the  resulting  longi- 
tudes. Then  if  the  longitudes  of  the  known  and  of  the  xmknown 
place  are  both  east  or  both  west,  the  difference  will  be  the  true  longi' 
tude  of  the  unknown  place,  east  or  west  of  the  known  one.  Some 
telescopes  give  a  larger  image  of  the  moon  than  others,  and  its  api)arent 
diameter  is  afifected  by  varying  the  aperture  bi  the  object-glass.  The 
resulting  errors  in  the  longitude  are  got  rid  of  by  observing  the  second 
limb  as  often,  if  i)08sible,  aa  the  first,  and  then,  keeping  the  results 
separate,  by  taking  a  mean  of  the  two.  There  is  a  mistaken  notion 
among  many  observers,  that  there  is  no  need  to  care  for  the  position  of 
the  transit.  Now  any  considerable  error  in  the  position  of  the  transit 
does  occasion  an  equivalent  error  in  the  longitude,  and  though  it  can 
be  corrected,  if  there  are  data  for  determining  the  want  of  adjustment, 
this  gives  some  trouble  in  the  computation.  It  is  so  easy  to  place  a 
transit  very  nearly  in  the  meridian,  and  to  adjust  it  in  every  respect,  at 
least  approximately,  that  there  is  no  excuse  for  carelessness  in  liiis 
respect.  The  observer  should  always  take  the  transits  of  a  star  near 
the  pole,  and  of  all  Greenwich  stars  above  and  below  the  moon  which 
pass  about  the  time  of  her  culmination,  and  it  is  proper  to  reverse  the 
mstrument  on  alternate  nights.  When  the  place  of  observation  is  veiy 
distant  from  Greenwich,  it  will  be  necessary,  until  the  quantities  a,  6, 
r,  d,  mentioned  in  the  note,  be  computed,  to  take  a  little  more  trouble. 
The  approximate  longitude  is  calculated  as  before,  and  then  the  R.  A. 
of  the  moon's  bright  limb  must  be  cpmputed  for  the  corresponding 
Greenwich  time,  from  the  R.  A.  of  the  moon  for  every  hour ;  the 
moon's  semi-diameter  in  R.  A,  must  also  be  computed.  We  have  found 
it  on  the  whole  most  intelligible,  and  therefore  most  safe,  to  compute 
the  R.  A.  of  the  moon's  bright  limb  on  two  hypotheses  of  longitude, 
one  the  minute  above  and  the  other  the  minute  below  the  approximate 
value.  These  results  are  to  be  corrected  by  the  Greenwich  or  other 
observations  for  the  error  of  the  lunar  tables,  and  then,  by  simple  pro- 
portion, the  correction  is  determined  for  one  of  the  hypothetical  longi- 
tudes. This  is  rather  a  long  process,  but  it  is  strictly  accurate,  and 
the  steps  are  intelligible  as  the  computer  proceeds.  The  method  of 
determining  the  longitude  by  transits  of  the  moon  and  stars  is  the  best 
for  places  very  distant  in  latitude  or  longitude,  where  the  same  occulta- 
tions  cannot  be  seen.  It  is  nearly  as  good  for  the  most  distant  as  the 
nearest  place,  the  variation  of  the  error  of  the  lunar  tables  being  the 
only  additional  cause  of  inaccuracy,  <ind  the  phenomenon  presents 
itself  very  often.  It  does  however  require  a  very  nice  and  well  fixed 
instrument  and  a  careful  observer,  as  1*  error  in  observing  the  R.  A.  of 
the  moon  will  cause  an  error  of  nearly  30»  in  the  resulting  longitude, 
or  ^  of  a  degree.  A  considerable  mass  of  observations  of  both  limbs 
corrected  by  corresponding  observations  will  scarcely  be  n^ore  than  2* 
or  S*  wrong. 

4.  But  where  a  transit  instrument  cannot  be  carried,  or  cannot  be 
used,  as  at  sea,  the  longitude  must  be  found  attronomicaUy  by  the 
distance  of  the  moon  from  the  sun,  planets,  or  fixed  stars,  measured 
with  a  reflecting  instrument.  This  apparent  distance  is  reduced  to  the 
true  distance,  that  is,  such  as  it  would  be,  seen  from  the  centre  of 
the  earth,  and  aa  these  distances  are  computed  and  set  down  in  the 
*  Nautical  Almanac '  for  every  three  hours  Greenwich  time,  as  they 
would  be  seen  from  the  same  place,  the  Greenwich  time  correj?ponding 
to  the  time  of  the  observation  can  be  calculated.  But  the  time  at  the 
place  is  always  supposed  to  be  known  from  observation,  and  hence  the 
diflerence  gives  the  longitude.  The  longitude  may  be  determined  on 
shore  by  lunar  observations,  and,  if  a  stand  be  used,  with  much  greater 
accuracy  than  at  sea.  All  ships  and  travellers  ought  to  be  well  supplied 
with  chronometers,  that  is,  the  means  of  keeping  their  Greenwich  time 
when  by  observation  they  have  got  it,  and  then  the  result  of  the  observa- 
tion and  computation  is  simply  stated  to  be  the  error  of  the  chronometer 
on  Greenwich  time.  The  chronometer,  if  tiie  rate  be  pretty  well 
known,  continues  to  give  the  Greenwich  time  (the  correction  for  error 
and  rate  being  applied)  for  several  days ;  and  the  longitude  is  found 
every  day,  by  comparing  the  actual  time  at  the  place  of  observation 
with  the  Greenwich  time  at  the  same  moment,  given  by  the  chrono- 
meter. We  have  spoken  as  if  one  chronometer  alone  were  used,  but  it 
is  mere  folly  to  rely  upon  one  or  even  two  chronometers  in  a  ship,  or  in 
important  geographical  researches.*  These  are  to  be  compared  from 
day  to  day,  to  ascertain  that  they  are  not  suddenlv  altering  their  rates, 
and  also  whenever  anjy  astronomical  observation  is  made  which  deter- 
mines the  Greenwich  time  (for  that  gives  the  error  of  each  of  the 
chronometers),  or  the  time  at  the  place.  In  reducing  observed  lunar 
distances  to  the  true  lunar  distances,  the  altitudes  of  the  sun  and 
moon,  or  moon  and  stars  at  the  time  of  observation  are  required,  and 
at  sea  two  observers  are  commonly  set  to  measure  these  altitudes  at 
the  moment  tiie  lunar  observer  gives  a  signal  that  he  has  made  the 

*  In  the  first  place  chronometers  are  liable  to  aooidetttSi  aad  aeoondly,  to 
change  their  rates,  and  that  sometimes  by  jamps.  With  two  ohronometcrs  evU 
dcnce  is  given  of  ifrror  by  their  discrepance,  and  with  three,  the  faulty  chronp. 
meter  may  be  detected.  The  best  two-day  box-chronometers  may  be  booght  for 
forty  guineas,  and  the  best  gold  and  ailver  pocket^hnmometers  for  forty  and 
thirty  guineas  respectively.  There  is  an  idle  opinion  that  chronoDUters  are  not 
good  pocket-watches.  They  are  perhaps  a  little  more  liable  to  injury  when  let 
fail,  than  other  watches,  on  aecouot  of  the  heuTT  compensated  baloaee,  but 
after  iiearing  chronometers  for  years  without  any  particular  care,  we  belicTc 
that  three  good  pocket-chzoaometers,  not  larger  than  common  watchesi  will 
keep  the  time  for  a  month,  as  well  as  it  can  he  g'-t  ly  lunar  distance. 


contact;  indeed  a  fourtii  person  is  sometimes  engaged  iu  noting  the 
chronometer.  On  shore  this  profusion  of  aids  cannot  always  be  ob- 
tained, nor  are  they  at  all  wanted.  If  the  time  at  the  place  and  the 
latitude  be  known,  the  altitudes  may  be  computed,  or  the  observer 
may  proceed  thus  :  1st,  an  altitude  of  the  sun,  planet,  or  star ;  2ndly, 
an  altitude  of  the  moon's  bright  limb ;  Srdly,  three  lunar  distances ; 
4thly,  a  second  altitude  of  the  moon  ;  and  5thly,  a  second  altitude  of 
the  star  or  sun,  noting  the  chronometer  at  each  observation.  He  will 
then  have  the  means,  by  simple  proportion,  of  reducing  the  altitudes 
to  what  they  would  have  been  at  the  time  of  observing  the  luna^ 
distances. 

We  should  advise  observers,  who  are  properly  furnished  with  chrono- 
meters, rather  to  make  a  large  number  of  observations  on  a  few  favoiu*- 
able  nights,  than  to  take  a  few  observations  on  many  nights.  By 
observing  several  lunar  distances  on  both  sides  of  the  moon,  and  from 
all  the  btars  and  x^Ianets  east  and  west  given  in  the  *  Nautical  Almanac,' 
the  errors  of  the  instrument  may  be  in  a  great  measure  eliminated, 
and  the  error  of  observation  much  diminii£ed.  It  is  evident  that  if 
two  equal  distances  are  taken,  one  east  of  the  moon  and  the  other  west, 
then  any  eiror  of  the  instrument,  such  as  erroneous  index  error,  want 
of  parallelism  in  the  glasses  or  telescope,  excentrioity,  &c.,  would  be 
the  same  in  each,  and  therefore  could  be  got  rid  of.  In  like  manner, 
if  two  observations  on  the  same  side  of  the  moon  give  different  longi- 
tudes, it  is  clear  that  the  instrument  has  some  error  which  ii  not  index 
error.  On  this  subject  we  shall  have  occasion  to  speak  again  in  treating 
of  the  sextant.  The  luni-solar  observations  are  generally  preferred  by 
seamen  (and  they  are  perhaps  the  most  satisfactory),  partly  perhaps 
liecause  the  altitude  of  the  sun,  by  giving  time  at  the  place,  is  imme- 
diately applicable  to  the  determination  of  the  longitude.  Tho  longi- 
tude from  lunar  distances,  however  carefully  taken,  cannot  be  relied 
upon  to  very  great  nicety.  With  all  appliances,  a  distance  to  10", .and 
a  longitude  to  20*,  or  ^i^th  of  a  degree,  can  scarcely  be  considered  as 
certain,  and  the  errors  of  the  limar  tables  will  not  unfrequently  double 
this  error.  At  sea  it  would  not  be  safe  to  rely  on  any  series  of 
lunar  distances  for  a  less  quantity  than  1"  of  longitude,  or  ^th  of  a 
degree,  but  this  ia  quite  sufficient  for  the  purposes  of  navigation  in  open 
seas. 

The  computation  of  lunar  distance  is  very  easily  performed  by 
Thomson's  tables,  which  are  exceedingly  oonvenient,  and  require  only 
a  little  more  extension.  They  are  approximate,  but  near  enough  for 
the  navigator  and  the  traveller  en  i-otUe.  As  the  last  accuracy  can 
only  be  given  to  the  oomputations  after  the  errors  of  the  lunar  tables 
are  corrected,  there  is  no  need  of  much  refinement  in  the  previous 
work. 

It  has  been  proposed  to  determine  the  longitude  on  shore  by  taking 
altitudes  of  the  moon  with  the  mercurial  horizon ;  and  between  and 
near  the  1»x>pics  the  method  may  be  a  good  one.  In  these  low  latitudes 
the  motion  of  the  moon  in  altitude  is  nearly  vertical  and  very  rapid, 
and  this  motion  is  doubled  by  observing  the  distance  between  the  moon 
and  its  image  seen  by  reflection.  The  bright  edge  of  the  moon  is  a 
good  object  in  reflecting  instruments.  The  calculatiop  may  be  made 
Uius :  The  time  at  the  plaoe  must  be  most  scrupulously  determined, 
and  the  error  and  rate  of  the  chronometer  known,  if  possible,  by  equal 
altitudes  of  the  sun  on  each  side  of  noon  and  midnighK  Then, 
Hie  error  of  the  chronometer  being  known  at  the  place  and  time  of 
observation,  assume  an  approximate  value  of  the  longitude,  and  deter- 
mine the  Qreenwich  time,  the  K.  A.  and  declination  of  the  moon,  and 
its  apparent  diameter  and  parallax.  Each  altitude  of  the  moon  will, 
when  properly  reduced,  give  an  error  of  the  chronometer,  which,  if  the 
assumed  longitude  be  correct,  will  agree  with  the  error  obtained  by  the 
sun  or  stars.  If  there  be  a  difiBarence,  a  second  longitude  may  be 
assumed,  and  thus,  as  has  been  shown  in  speaking  of  transits  of  the 
moon,  the  terms  may  be  obtained  from  which,  by  a  simple  proporticm, 
the  true  longitude  can  be  deduced.  It  is  not  improbable  that  the 
doubling  the  motion  of  the  moon  in  observing  by  reflection,  and  the 
sharpness  of  the  images,  may  make  up  for  the  error  committed  in 
ascertaining  and  keeping  the  time;  but  of  this  the  observer  must 
be  the  judge. 

DetemUtKUion  of  Qreenwich  Time  by  Chronometers, — Hitherto  the 
Greenwich  time  has  been  extracted  from  astronomical  phenomena^  but 
where  the  distance  is  not  great,  the  time  may  be  brought  from -Green- 
wich  by  chronometers.  Suppose,  for  instsnce,  the  longitude  of  Madeira 
were  required  :  then,  having  ascertained  the  errors  and  rates  of  several 
good  chronometen  at  GreenWich,  they  are  carried  to  Madeira,  and  their 
errors  on  the  meridian  of  Madeira,  and  their  rates,  determined  thera 
The  Greenwich  time  is  known  from  each  chronometer,  supposing  the 
rate  during  the  voyage  to  be  the  mean  of  the  rates  before  and  after, 
and  thus  each  chronometer  gives  a  longitude  of  Madeira,  and  the  mean 
of  the  whole  is  taken.  The  voyage  back  to  Greenwich,  in  like  manner, 
with  the  errors  and  rates  on  arriving  at  Greenwich^  furnish  a  second 
longitude;  and  if  the  motion  at  sea  has  any  tendency  to  alter  the  rates, 
this  cause  will  affect  the  first  determination  with  a  certain  error,  while 
it  affects  the  second  determination  with  exactly  the  same  error,  but  in 
a  different  sense.  If  it  increases  the  difference  of  longitude  one  way, 
it  diminishes  it  the  other  way.  By  a  mean  of  several  such  voyages  the 
difference  of  longitude  of  places  within  a  week  or  perhaps  a  fortnight's 
journey  may  be  ascertained  with  considerable  exactuesai  There  are 
some  precautions  to  be  adopted  in  determining  longitudes  ehrono- 
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metrically,  which  ought  not  to  be  neglected.  It  ia  well  known  that 
two  obseryeni  %vill  sometimes  differ  several  tenths  of  a  second  from 
each  other  in  getting  the  time  at  the  same  place  and  with  the  same 
instrument.  Now  this  personal  equation,  ii  it  exist  between  the 
observers  at  the  two  places,  will  affect  the  longitude  bv  exactly  its 
amoimt :  hence  the  observers  should  be  reversed  for  half  the  fime  of 
the  experiment,  if  possible,  or  their  relative  personal  equation  foimd  by 
comparison  with  each  other,  or  at  least  with  a  third  person.  The 
accuracy  of  a  chronomctricfll  longitude  depends  on  the  distance  in  time 
between  the  places  compared  and  the  smoothness  of  the  conveyance. 
It  is  decidedly  the  best  mode  where  the  distances  do  not  exceed 
three  or  four  days*  journey,  and  where  there  are  good  carriage- 
roods  or  'steam-boats.  At  sea,  for  voyages  of  moderate  length,  tui> 
Greenwich  time  may  be  taken  almost  entirely  from  chronometers; 
and  if  the  number  be  considerable,  and  the  watches  good,  there  is 
little  occasion  fur  lunar  disitanoes,  except  for  the  greater  caution,  and 
to  be  assured  against  any  accident  affecting  all  the  timekeepers  tJie 
same  way. 

DeUrminaiion  of  Differences  of  Longitude  by  Rockets. — Another  mode 
of  ascertaining  differences  of  longitude  is  that  of  conveying  the  time 
from  one  point  to  another  by  fire-signals  or  rockets.  Thus,  if  a  rocket 
is  fired  from  a  station  between  two  observatories,  and  the  explosion 
noted  in  the  time  proper  to  each  place,  the  difference  between  the  times 
will  be  the  difference  of  longitude.  A  chain  of  such  signals  may  be 
extended  a  considerable  distance  thus  : — Let  the  two  points  to  be  con- 
nected be  A  and  B,  and  let  an  observer  with  a  chronometer  be  placed 
at  a,  and  others  with  rockets  at  a,  fi,  thus  :  a,  a,  a,  fi,  B.  Then  the 
observers  at  a  and  B  note  the  rockets  from  a  and  fi  in  times  of  their 
respective  observatories.  The  person  stationed  at  a  notes  by  his  chro- 
nometer the  rockets  at  a  and  0  (suppose  fi  at  10  minutes  after  a),  and 
as  he  observes  a  at  the  same  physical  moment  with  a,  a  would  see  ;3,  if 
it  were  visible,  just  10  minutes  later  than  he  does  actually  see  a,  and 
therefore  the  explosion  of  j9  is  known  in  time  proper  to  a's  observatory; 
but  it  is  also  seen  by  B  at  the  same  moment  in  his  time,  and  therefore 
the  difference  of  longitude  is  obtained.  In  like  manner,  any  number  of 
intermediate  stations  of  observers  and  rockets  may  be  interpolated 
between  two  distant  points,  a  and  B.  The  relative  personal  equation  of 
the  observer  at  A  and  B  must  be  taken  into  account  [Equation,  Pkr- 
sonal]  both  as  astronomers  and  observers  of  signals ;  but  the  personal 
equation  of  the  intermediate  observer  does  not  affect  the  observation. 
In  this  way  the  longitude  of  Paris  from  Qreenwich  was  determined. 
('  Phil.  Tnms.') 

DUerminaiion  of  Differences  of  Longitude  by  Galvanic  Signals. — The 
best  method  hitherto  devised  for  determining  differences  of  longitude, 
is  founded  on  the  transmission  of  signals  by  galvanic  electricity.  This 
method  was  first  successfully  practised  in  the  United  States  of  America. 
The  most  obvious  mode  of  its  application  consists  in  despatching  from 
one  of  the  two  stations  to  the  other,  a  definite  number  of  sigiuls  by 
the  telegraphic  wire,  the  observer  at  the  obe  station  recording  the 
times  of  transmission  of  the  signals,  and  the  observer  at  the  other 
station  recording  the  times  when  they  are  received.  The  opera- 
tion is  then  repeated  by  the  transmissioti  of  signals  from  the  second 
station  to  the  firsts  The  velocity  of  the  electric  fluid  being  supposed 
to  be  sensibly  instantaneous,  a  comparison  of  the  local  times  at 
the  two  stations  will  indicate  their  difference  of  longitude.  The 
application  of  this  method,  which  has  been  found  to  give  the  best 
results,  consists  in  receiving  the  signals  upon  Saxton's  recording 
apparatus. 

Finally,  the  longitude  and  latitude  of  one  place  from  another  may 
be  determined  by  measurements  on  the  earth's  surface,  if  the  figure  of 
the  earUi  be  sudEficiently  well  known.  The  geodesical  latitudes  and 
longitudes  are  in  many  cases  found  not  to  agree  with  those  found 
n.qtronomically,  owing,  as  it  is  supposed,  to  some  variations  in  the 
I-  luity  of  the  earth  m  the  neighbourhood  of  the  place  of  observation. 
i  t  lA  however  a  convenient  way  of  finding  the  latitude  and  longitude  of 
]  oiuts  near  a  well-established  obeei'vatoi)',  and  connected  by  trigono- 
iiictrioftl  Burvey. 


POK  and  OK=poxcos  F ok,  when  fk  and  ok  are  known,  in  feet. 
Find  the  value  of  ^  ko  in  seconds  of  latitude  approximately  bv 
supposing  l"to  be  ^100*8  feet,  and  add  or  subtract  this,  as  tiie  case 
mav  be,  to  the  latitude  of  a,  wliiuh  will  give  the  latitude  of  ic,  the 
middle  point;  call  this  A.  Then  the  value  in  English  foot  of  *  degroe 
of  latitude  at  H  is 
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value  of  a  degree  of  longitude  at  the  same  parallel  in  English  feets 
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let  the  distsDoe  PO  In  feet  and  th«  bearing  k  o p  of  the  point  p  from 
the  observatory  o  be  known  by  survey^  and  oh  be  an  are  of  the 
™^fridian,    Then  drawing  p k  a  perpendicular  to  0  V|  p  Xsp  a )( sin  of 


With  these  values  of  a  degree  of  latitude  and  longitude  the  distances 
a  K  and  f  k  are  readily  converted  into  arcs  of  latitude  and  longitude. 

On  this  subject  the  reader  may  consult  the  article  Qbodbst,  and 
the  '  Encyclopoodia  Meti-opolia<|ma,'  art '  Figure  of  the  Earth.' 

The  solution  of  the  problems  assumed  to  be  known  in  the  foregoing 
article  maybe  found  in  all  treatises  on  astronomy  and  in  most  col- 
lections of  tables  of  navigation.  We  have  recommended  Thomson's 
'  Tables '  as  very  convenient,  and  sufficiently  accurate  for  the  traveller 
and  navigator,  but  any  tables  and  methods  which  a  man  has  become 
accustomed  to  will  do.  It  would  require  too  much  space  to  give  reasons 
and  explanations  for  the  opinions  here  advanced,  but  we  will  give  two 
or  three  recommendations  which  few  observers  irill  regret  to  have 
followed.  The  first  is  to  make,  when  practicable,  large  masses  of 
careful  and  unhurried  observations,  and  especially  to  observe  the  rules 
^ven  above  for  nullifying  instrumental  error,  by  making  audi  observa* 
tions  that  a  given  error  will  have  contrary  effects  in  the  result. 
Secondly,  to  be  yexy  careful  in  selecting  their  instruments  and  their 
timekeepers,  which  should  come  from  good  makers,  and  be  carefully 
tried  before  starting,  espeoially  at  such  temperatures  as  the  traveller 
may  expect  to  meet  with.  A  chronometer  which  is  excellent  for  a  polar 
expedition  may  be  an  indifferent  watch  on  the  Tigris  or  in  the  interiot 
of  Africa,  and  vice  versd.  For  any  overland  expedition  three  pocket 
chronometers  should  at  least  be  taken,  and  the  number  must  be 
increased  according  to  the  length,  the  dif&cultv,  and  the  importance  of 
the  journey,  and  a  liberal  allowance  made  for  stoppages,  changes  of 
rate,  accidents,  &c. :  a  belt  of  half  a  dozen  chronometers  would  scarcely 
be  felt  to  be  an  inconvenience.  Lastly,  if  the  traveller's  object  be 
chiefly  that  of  determining  exact  positions,  he  should  be  careful  to 
determine  the  longitudes  of  all  his  principal  points  by  solar  eclipses  or 
occultations  of  fixed  stars  by  the  moon,  if  he  cannot  carry  and  fix  a 
transit.  At  these  points  he  should  determine  the  rates  of  his  chrono- 
meters for  a  new  departure,  and  determine  as  much  of  the  country  as 
circumstances  will  allow  by  journeys  of  ten  days  or  a  fortnight, 
returning  to  the  some  place.  When  the  principal  points  are  well  fixed 
(we  speak  of  longitudes,  for  good  latitudes  may  be  got  with  almost  any 
instrument,  or  by  any  person),  the  chronometers  will  fix  every  halting- 
place  where  the  time  is  observed,  and  this  may  be  got  in  a  few  minut«i 
any  fine  night  or  morning  or  afternoon;  and  then  the  itineraries^ 
compass  beuings,  marches,  &c,.and  all  the  loose  information  on  which 
too  much  of  our  geography  is  founded,  will  furnish  valuable  details  in 
the  proper  place.  The  necessary  apparatus  is  not  very  expensive  or 
cumbrous,  and  with  a  little  practice  can  be  managed  by  a  moderately 
intelligent  and  methodical  person. 

LOOM.    [Wkaving.] 

LOPHINE  (C«.H,eN,)  is  one  of  the  bases  derived  from  the  oil  of 
bitter  almonds.  It  is  formed  when  bensoline  is  distilled.  AmmonJA 
is  given  off,  and  lophine  is  left  undissolved.  It  is  soluble  in  alcohol 
with  acids,  and  precipitated  again  by  ammonia.  It  occurs  in  the  form 
of  fine  silky  crystals,  and  forms  salts  with  acids,  which  are  however 
not  very  stable. 

LORD  ADVOCATE  OF  SCOTLAND.  This  is  the  peculiar 
appellation  of  the  senior  standing  counsel  for  the  crown  in  Scotland. 
The  regular  series  of  such  officers  cannot  be  carried  to  an  earUer 
date  th^  the  end  of  the  15th  oentuiy.  Previous  to  that  time,  in- 
dictments seem  to  have  been  imder  the  superintendence  of  the 
derk  of  court,  or  justice  clerk  [Justicb  Clrrk];  and  for  pro- 
secutions before  the  parliament,  we  &id  sometimes  the  chancellor, 
sometimes  the  clerk-register,  and  at  other  times  a  special  eounsel  for 
the  crown. 

The  earliest  standing  "  Advocate,"  and  with  whom  the  aeries  pro- 
perly begins,  was  Sir  John  de  Ros  of  Mountgreenan,  in  the  oountv  of 
Ayr,  an  individual  well  known  both  in  the  politics  stid  literaturo  of  his 
time,  and  one  of  the  poets  commemorated  by  Dunbar.  When  the 
Court  of  Session  was  erected.  Sir  Adam  Otterbum  of  Auldhame  was 
king's  advocate,  and  was  not  only  privileged  to  plead  within  the  bar, 
but  actually  nominated  one  of  the  judges  of  the  court.  It  was  from 
this  circtmastance  he  acquired  the  style  of  Lord  Advocate  (Pitcaim's 
Criminal  Trials,  Stat.  1587,  o.  115.).  In  1610,  he  had  the  additional 
style  of  "  Right  Honourable."  (Act  of  Sederunt,  17th  Nov.,  1610.)  It 
was,  however,  in  the  time  of  Sir  Thomas  Hope  (founder  of  the  noble 
family  of  Hopetoun,  and  others)  that  the  office  acquired  the  vast  politi- 
cal importance  which  has  in  modem  times  belonged  to  it  This  arose  not 
less  from  the  subtle  and  ambitious  character  of  that  famous  i)er8ou, 
than  from  the  drcumstanoe  of  the  king's  removal  to  the  thAme  of 
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LORD-KEEPER. 


LORD  OF  MISRULE. 
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\!nglaiid,  and  the  consequent  remotenees  of  Scotland  from  the  imme- 
JUate  leat  of  ffovemmenL 

It  is  difficult  to  define  the  powers  and  duties  of  the  lord  advocate ; 
they  are  said  to  be  indefinable.  The  Aiost  promment  however  is  that 
of  public  prosecutor;  and  in  this  capacity  he  has^  besides  the  solicitor- 
general,  four  standing  deputies  of  his  own  appointment,  who  retire 
with  him  on  a  change  of  ministry.  These  deputies  assist  him  in  the 
Court  of  Justiciary,  and  are  despatched  by  him  to  the  several  circuits 
of  that  court  to  prosecute  indictments  there.  He  has  also  a  deputy  in 
the  Court  of  Exchequer ;  and  a  deputy  or  occasional  substitute  to  con- 
duct prosecutions  before  the  sheriff  of  £dinbui*gh,  or  other  county 
courts.  Every  county  court  has  indeed  a  "  procurator  fiscal/'  whose 
duty  it  is  to  sue  on  behalf  of  the  crown  in  his  county;  but  that  officer 
is  not  yet  placed  on  a  proper  footing,  being  neither  of  the  bar^  nor 
named  by  the  crown  or  the  lord  advocate. 

LORD-KEEPER  {OutUu  magni  Sigilli),  an  ancient  officer  of  the 
crown,  who  had  the  custody  of  Uie  king's  great  seal,  with  authority  to 
affix  it  to  public  docimients,  some  of  the  most  important  of  which  can 
only  be  authenticated  in  this  formal  manner. 

Until  the  reign  of  Henry  III.  the  office  of  keeper  of  the  gi-eat  seal 
appears  to  have  been  distinct  from  that  of  chancellor,  and  generally 
subordinate  to  it.  The  chancellor,  as  a  high  judicial  officer,  was  sworn 
at  his  entrance  upon  his  duties,  but  the  functions  of  the  keeper  being 
considered  as  chiefly  ministerial,  no  oath  appears  to  have  been  required 
from  him.  The  chancellor  was  often  elected  by  the  baronage  parlia- 
ment, or  great  council  of  the  nation,  but  the  custody  of  the  great  seal 
was  under  the  control  of  the  king.  The  ancient  entries  respecting  Ihe 
appointment  of  the  chancellor  generally  are — A.  B.  Cancellarius  (or  in 
OEinoellarium)  Anglise  electus,  or  a  baronagio,  or  in  pleno  parliamento,  or 
per  regem  et  parliamentum,  constitutus  est  Records  of  the  reign  of 
Henry  I.  and  John  show  that  both  offices  were  held  simultimeously  by 
4ifferent  persons  under  those  princes.  Sometimes  the  offices  were 
united  in  one  individual,  who  was  thus  botii  judge  and  minister.    In 

II  Henry  IIL,  Ralph  Nevill  was  appointed  by  porlLunent  chancellor 
for  life ;  and  two  years  afterwards  he  received  the  custody  of  the  great 
seal  from  the  king.  In  22  Henry  III.  the  great  seal  was  forcibly  taken 
from  Nevill  by  the  king,  who  delivered  it  to  two  ptesons,  Geoffrey  the 
Templar  and  John  Lexington ;  but  as  Nevill  could  not  be  deprived  of 
his  judicial  authority  by  the  crown,  he  continued  to  hold  the  office  of 
chancellor  until  his  death.  But  the  great  seal  was  under  the  control  of 
the  chancellor ;  and  when  Henry  III.  demanded  it  from  the  Bishop  of 
Chester,  his  chancellor,  he  answered,  that  having  received  the  seal  by 
the  common  council  of  the  realm,  he  could  not  resign  it  to  any  one 
without  the  like  oonmion  consent.  It  was  matter  of  complaint  against 
Henry  III.  that  in  1261  he  appointed  WaJter  de  Merton  to  be  chan- 
cellor, "  inconsulto  baronagio,"  or  without  the  consent  of  the  baronage. 

III  the  following  year  he  appears  to  have  removed  Hugh  le  Despencer 
the  chief-justice,  and  Nicholas  de  Ely  the  chancellor,  appointed  by  the 
barons. 

Edward  I.  took  the  great  seal  with  him  into  Flanders,  and  after- 
wards into  Gascony,  leaving  his  chancellor  in  England  with  a  tem- 
porary seal :  and  in  6  Edward  L  the  Bishop  of  Bath  and  Wells,  the 
chancellor,  on  going  abroad  left  the  great  aeal  in  the  custody  of  Sir 
John  de  Kerby,  with  an  injunction  to  despatdh  the  business  of 
the  chancellery  in  his  absence.  The  chancellor  cannot  now  make  a 
deputy,  or,  as  he  was  formerly  called,  a  lieutenant  In  16  Edward  I., 
Ayremin,  master  of  the  roUs,  and  his  companions,  were  keepers  of  the 
great  seal ;  Bumell,  bishop  of  Bath  and  Wells,  being  at  the  same  time 
chancellor.  Among  the  restrictions  imposed  on  Edward  II.  by  the 
ordeinours  elected  by  the  barons  and  commons  in  parliament,  was  one 
that  the  king  should  appoint  the  chancellor  and  certain  other  great 
officers  by  the  advice  and  assent  of  his  baronage,  and  in  parliament 
This  seems  to  have  been  the  last  interference  with  the  royalauthority 
over  the  appointmeofc  of  chancellor  until  the  time  of  the  Long  Parlia- 
ment In  the  mcie  vigorous  reign  of  Edward  IIL  we  find  by  the 
parliament  roil  tha^;  in  1843  the  commons  prayed  that  no  alien  might 
be  made  chanv^c;;,  but  the  king  answered,  that  he  could  appoint 
whom  he  would.  Henry  V.  had  two  great  seals,  one  of  gold,  which  he 
delivered  to  the  lishop  of  Durham,  making  him  lord  ehanedlor  of 
England,  and  ant'itlier  of  silver,  which  he  d^vered  to  the  bishop  of 
London  to  keep,  Qhe  statute  81  Heniy  VIII.,  c.  10,  assigned  the  same 
rank  to  the  lord  ciiuoellor  and  the  lord-keeper,  giving  to  the  person 
holding  the  one  oiVice  or  the  other  precedence  over  all  lay  peers,  except 
those  of  the  blood  royal;  and  in  5  Elizabeth,  c.  18,  Sir  Nicolas  Bacon, 
lord-keeper,  procured  an  Act  which,  after  reciting  that  some  question 
had  of  late  arisen  whether  like  place,  authority,  and  power  belonged  to 
the  office  of  lord-keeper  of  the  great  seal  of  England,  as  belonged  to 
the  lord-chancellor  of  England,  declares  that  the  keeper  of  the  great 
seal  has  always  had,  used,  and  executed  the  same  place,  authority,  pre- 
eminence, jurisdiction,  execution  of  laws,  and  all  other  customs,  com- 
modities, and  advantages  as  the  lord-chancellor. 

Notwithstanding  these  two  statutes  the  appointoient  of  lord- 
keeper  appears  not  to  have  stood  so  high  in  the  estimation  of  the 
public  as  that  of  chancellor ;  and  the  great  seal  has  been  generally 
delivered  with  the  latter  title. 

Upon  the  rupture  between  Charles  I.  and  his  parliament  the  king 
took  the  great  seal  to  Oxford,  upon  which  a  new  seal  was  ordered  to  be 
mado  by  the  parliament     This  measure  ynm  the  subject  of  severe 


reproaches  from  the  royalists ;  though  unless  the  parliament  were  pre- 
pared to  submit  unconditionally  to  the  king,  it  is  difficult  to  say  how 
any  other  course  could  have  been  adopted. 

(Matth.  Paris;  Parliament  Bolls;  Coke's  4th  Intt,;  Bohun's  Cur- 
sits  Canedl,) 

The  power  and  duties  of  the  lord-keeper,  as  identified  with  the 
chancellor,  have  already  been  stated.    [Chavobllob  ;  Chaj^cery.] 

LORD-LIEUTENANT.  It  was  formerly  usual  for  the  crown,  from 
time  to  time,  to  issue  commissions  of  array,  requiring  certain  ex- 
perienced persons  to  muster  and  array  the  inhabitants  of  the  countiet 
to  which  such  commissioned:^  were  sent  They  were  directed  to  put 
into  military  order  those  who  were  capable  of  performing  military 
service,  and  to  distrain  such  as  were  not  qualified  to  serve^  but  were 
possessed  of  real  or  personal  property,  to  furnish  armour  to  their  more 
vigorous  countiymen ;  and  they  were  to  erect  beacons  where  necessary. 
The  form  of  these  conmiissions,  after  much  complaint,  was  settled  by 
statute,  and  may  be  seen  at  length  in  the  Parliament-roUs  of  5  Hen.  I Y., 
1408-4. 

In  the  16th  century  these  commissionB  appear  to  have  given  place  to 
commissions  of  lieutenancy,  by  which  nearly  the  same  powers  were 
conferred  on  certain  persons  as  standing  representatives  of  the  crown. 
In  1545  a  commission  "  de  arraiatione  et  capitanea  generoli  contra 
Francos "  issued  to  the  duke  of  Norfolk,  constituting  him  the  king's 
lieutetiant,  and  captain-general  of  all  captains,  vice-captains,  men-at- 
arms,  armed  men,  archers,  and  all  others  retained  or  to  be  retained 
against  the  French,  in  the  counties  of  Essex,  Suffolk,  Norfolk,  Hertford, 
Cambridge,  Huntingdon,  Lincoln.  Rutland,  Warwick,  Northampton, 
Leicester,  and  Bedford.  A  similar  commission  issued  to  the  Duke  of 
Suffolk  for  the  counties  of  Kent,  Sussex,  Surrey,  Hants,  Wilts,  Berks, 
Oxford,  Middlesex,  Bucks,  Worcester,  and  Hereford,  and  London ;  and 
to  John  Russell,  knight.  Lord  Russell,  keeper  of  the  privy  seal,  for 
the  counties  of  Dorset,  Somerset,  Devon,  Cornwall,  and  Gloucester. 
(Rymer.)  These  officers  are  however  spoken  of  by  Camden,  in  the 
reign  of  Elizabeth,  as  extraordinary  magistrates,  constituted  only  in 
times  of  difficulty  and  dxmger,  which  was  the  case  with  commissioners 
of  array,  as  appears  from  the  recitals  in  their  conunisslon. 

The  right  of  the  crown  to  issue  commissions  of  lieutenancy  was 
denied  by  the  Long  Parliament,  and  formed  a  proximate  cause  of  the 
rupture  between  Charles  I.  and  his  subjects.  Upon  the  Restoration 
the  right  of  the  crown  to  issue  such  oonmiissions  was  established  by  a 
declaratory  Act,  14  Charles  II.,  cap.  3. 

The  authorities  and  duties  of  the  lord-lieutenant  and  of  his  tem- 
porary vice-lieutenants,  and  of  his  permanent  deputy-lieutenants,  have 
with  reference  to  military  affidrs  been  regulated  by  the  Militia  Acta. 
[Militia.]  The  lord-heutenant,  however,  nominates  to  the  Lord 
Chancellor,  all  the  justices  of  the  peace  for  the  county  of  which  he  is 
lieutenant 

LORD  OF  MISRULE,  the  master  of  the  revels  at  Christmas  in  any 
nobleman's  or  other  great  house.  "  First  in  the  feast  at  Christmas," 
■ays  Stowe,  '  Survey  of  London,'  *'  there  was  in  the  king's  house, 
wheresoever  he  was  lodged,  a  Lord  of  Misrule,  or  master  of  meny 
disports,  and  the  like  had  ye  in  the  house  of  every  nobleman  of  honour 
or  good  worship,  were  he  spiritual  or  temporal ;  amongst  the  which 
the  mayor  of  London,  and  either  of  the  sheriffs,  had  their  several  Lords 
of  Misnile,  ever  contending,  without  quarrel  or  offence,  who  should 
make  the  rarest  pastimes  to  delight  the  beholders.  These  lords, 
beginning  their  nde  on  Alhallow-eve,  continued  the  same  tiU  the 
morrow  after  the  Feast  of  Purification,  commonly  called  Candlemaa- 
day :  in  all  which  space  there  were  fine  and  subtle  disguisings,  masks^ 
and  mummeries,  with  playing  at  cards  for  counters,  xiailea^  and  points 
in  every  house,  more  for  pastime  than  for  gain." 

This  lord  of  Misrule,  or  revel-master,  was  sometimes  termed  a 
Christmas  prince.  Wartbn,  in  his '  History  of  English  Poetry,'  teUs  us 
that  in  an  original  draught  of  the  statutes  of  Trinity  Coll^  at 
Cambridge,  founded  in  1546,  one  of  the  chapters  is  entitled,  'De 
prssfecto  Ludorum,  qui  Imperaior  dicitur,*  under  whose  direction  and 
authority  Latin  comedies  and  tragedies  are  to  be  exhibited  in  th^  hall 
at  Ohristmaa;  as  also  "sex  spectacula,**  or  as  many  dialogues.  With 
regard  to  the  peculiar  business  atad  office  of  Imperator,  it  is  ordered 
that  one  of  the  Masters  of  Arts  shall  be  placed  over  the  jimiora  every 
Christmas,  for  the  regulation  of  their  games  and  diversions  at  that 
season  of  festivity.  His  sovereignty  was  to  last  during  the  twelve  days 
of  Christmas,  and  he  was  to  exercise  the  same  power  on  Candlemas- 
day.  His  fee  was  forty  shillings.  In  an  audit-book  of  Trinity  College 
in  Oxford,  for  the  year  1559,  Mr.  Warton  found  a  disbursement  *'  pro 
prandio  Principia  ifatalicii,*'  A  Christmas  prince  or  lord  of  misrule, 
he  adds,  corresponding  to  the  imperator  at  Cambridge,  was  a  common 
temporaiy  magistrate  in  the  colleges  at  Oxford.  The  law  societies  of 
London  had  similar  commemorations,  and  in  1635,  the  expenses  of  the 
Master  of  the  Revels  in  the  Middle  Temple  amounted  to  2000L,  paid 
from  his  own  purse,  and  when  he  was  deposed,  or  his  term  of  office  had 
expired,  he  was  knighted  by  the  king.  After  1640  we  hear  nothing  of 
the  Lord  of  Misrule  in  England. 

In  Scotland,  where  the  Reformation  took  a  more  severe  and  gloomy 
turn  than  in  England,  the  "Abbot  of  Unreason,"  as  he  was  there 
called,  and  other  festive  characters,  were  suppressed  by  the  le^^isla- 
ture  as  early  as  1555.  At  Rodez,  the  capital  of  the  province  of 
Rovei^e  in  fVanoe^  previous  to  the  Revolution,  they  had  an  **  Abb4 
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de  la  Malgouvern^  *  who  corresponded  exactly  with  our  Lord  of 
Misrule. 

LORDS.  HOUSE  OF,  one  of  the  constituent  parts  of  the  Parliament 
of  the  United  Kingdom.  [Parliament.]  The  other  is  the  House  of 
Commons. 

The  persons  who  sit  in  the  House  of  Lords  are  the  Lords  Spiritual 
and  Lords  Temporal. 

Before  the  Reformation,  when  the  monastic  establishments  which 
abounded  in  England  were  suppressed,  the  superiors  of  many  of  them, 
under  the  names  of  abbots  and  priors,  sat  as  Lords  Spiritual  in  this 
assembly.  In  those  times  the  LDrds  Spiritual  equalled,  if  they  did 
not  outnujnber,  the  Lords  Temporal  who  sat  at  any  giyen  time  in 
Parliament^;;  though  now  they  form  only  about  one-thirteenth  of  the 
persons  composing  this  assembly.  Six  more  bishops  were  added^when 
the  abbots  and  priors  were  removed. 

The  Lords  Tempoiul  are  all  the  peers  of  England,  being  of  full  age, 
and  not  incapacitated  by  mental  imbecility;  sixteen  representative 
peers  of  the  Scottish  peerage,  and  twenty-eight  representatives  of  the 
Irish  peerage.  The  number  of  the  Scotch  and  Irish  representative 
peers  is  fixed  by  the  acts  of  union  with  Scotland  and  Ireland  in 
1707  and  1800  respectively ;  but  the  number  of  peers  of  England  is 
perpetually  varying,  and  depends  upon  the  casu^dties  of  minorities, 
and  on  the  will  of  the  sovereign,  who  can  make  any  man  a  peer.  In 
June,  1860,  it  consisted  of  8  princes  of  the  blood  royal,  3  archbishops 
(one  being  an  Irish  representative),  20  dukes,  21  marquises.  Ill  earls, 
22  viscounts,  2i  English  bishops,  and  8  representative  Irish  bishops, 
and  214  barons,  besides  the  Scotch  and  Irish  representative  peers. 

The  component  parts  of  this  nssembly  may  be  thus  classified: — 
1.  Persons  sitting  there  in  respect  of  offices  held  by  them.  Such  are 
the  spiritual  lords  of  England.  2.  Persons  who  sit  in  ri^ht  of  in- 
heritance of  a  dignity  of  peerage.  8.  Persons  who  have  been  created 
peers.  4.  Hereditary  peers  of  Scotland  (for  there  can  be  no  creation 
of  peers  of  that  part  of  the  United  Kingdom)  elected  by  the  whole 
body  of  the  Scottish  peerage  to  represent  them  iu  parliament,  at  the 
beginning  of  every  parliament.  5.  H  ereditary  or  created  peers  of  Ireland, 
elected  by  the  whole  body  of  the  Irish  peerage ;  they  sit  for  life,  and 
vacancies  are  supplied  as  they  occur.  Irish  peerages  can  be  created 
in  the  proportion  of  one  for  every  three  becoming  extinct.  And  6. 
Spiritual  lords  of  Ireland,  who  sit  in  turns  according  to  a  cycle  estab- 
lished  by  3  Will.  IV.  c.  37.  The  great  body  of  the  house  however 
consists  of  hereditary  Lords  Temporal  of  England,  under  the  several 
denominations  of  dukes,  marquises,  earls,  viscounts,  and  barons.  Each 
of  the  individuals  of  these  nuiks  has  an  equal  vote  with  the  rest;  but 
they  sit  in  the  house  in  classes,  and  according  to  their  precedency. 

The  only  material  changes  which  have  been  made  in  the  constitution 
of  this  assembly  in  the  long  period  of  its  existence  have  been :  1.  The 
supposed  limitation  of  the  right  of  all  holdiuff  lands  in  chief  of  the  crown 
to  sit  therein,  by  kin^  Heniy  III.  after  the  oattle  of  Evesham.  2.  The 
removal  from  it  of  representatives  of  the  coimties,  cities,  and  boroughs, 
who  are  supposed  to  nave  formerly  sat  with  the  lords,  and  the  placing 
them  in  a  distinct  assembly,  called  the  House  of  Commons.  8.  The 
reduction  in  the  number  of  the  Lords  Spiritual,  by  the  suppression  of 
the  monastic  establishments,  i.  The  introduction  of  the  Scottish 
representative  peers.  And  5.  The  introduction  of  the  Irish  bishops 
and  the  Irish  representative  peers. 

This  housemay  be  traced  to  the  very  beginning  of  anything  like  an 
•RngliRh  constitution.  It  is  in  fact  the  magnum  eoneiUam  of  the  early 
chronicles.  The  bishops  are  sometimes  said  to  sit  there  in  virtue  of 
baronies  annexed  to  their  respective  offices;  but  it  is  questionable 
whether  baronies  are  attached  to  the  bishoprics  of  the  new  creation 
by  Henry  VIII. ;  and  at  best  it  is  but  a  legal  fiction,  it  being  evident 
from  the  whole  course  of  history  that  the  bishops  formed,  as  such,  a 
constituent  part  of  such  assemblies  in  the  Saxon  times,  and  were,  as 
such,  among  the  chief  advisers  of  the  king.  One  of  the  last  acts  of 
King  Charles  I.,  before  he  finally  left  London  and  disconnected  himself 
from  the  Parliament,  was  to  give  the  royal  assent  to  a  bill  for  re- 
moving the  bishops  from  Parliament.  The  bishops  were  restored  after 
the  return  of  Charles  II.,  1660. 

A  question  has  been  raised  whether,  aa  the  Lords  Spiritual  and  the 
Lords  Temporal,  though  sitting  together,  form  two  distinct  esUUta  of 
the  realm,  the  concurrence  of  both  is  not  requisite  in  any  determina- 
tion of  this  house,  just  as  the  consent  of  the  two  houses  of  Parliament 
U  necessary  to  every  determination  of  parliament.  But  it  is  now 
understood  that  the  Lords  Spiritual  and  Lords  Temporal  are  one 
body,  who»  joint  will  is  to  be  collected  by  the  gross  majorfty  of 
voices :  and  statutes  have  been  made  in  the  absence  of  aU  the  Spiritual 
Lords. 

The  HoQM  ot  Lords  has  two  distinct  functions :  the  legislative  and 
the  judiciaL 

In  its  legislative  character,  every  new  law,  and  every  change  in  the 
#Hri«ting  law,  must  have  the  consent  of  a  majority  of  this  house,  aa  well 
as  of  a  majority  of  the  House  of  Commons. 

In  its  judicial  character,  it  is  a  court  for  the  trial— 1.  Of  criminal 
cases  on  impeachment  by  the  House  of  Commons ;  2.  Of  peers,  on 
indictmenta  found  by  a  grand  jury ;  8.  For  the  hearing  and  deter- 
mining of  appeals  from  decisions  of  the  Court  of  Chancery  :  4.  For  the 
hearing  and  determining  of  appeals  on  writs  of  error  to  reverse  judg- 
ments of  the  Court  of  Exchequer  (Chamber  (which  is  itself  a  court  of 

ABTS  AND  BCL  DIV.  VOL.  V. 


appeal  from  the  courts  of  Common  Law);  and  5.  In  hearing  and 
determining  appeals  from  the  supreme  courts  in  Ireland  and  Scotland. 
The  House  can  require  the  attend^ace  of  the  judges  of  the  superior 
courts  of  law,  to  assist  it  in  the  dischai^  of  its  duties ;  which  is 
sometimes  done. 

A  few  points  in  which  the  House  of  Lords  differs  fr<mx  the  lower 
house  of  Parliament  remain  to  be  noticed.  In  the  chair  of  the  house 
sits  the  lord  high  chancellor  of  Eng^d.  When  the  king  goes  to 
Parliament  he  takes  the  throne  in  the  House  of  Lords,  and  the 
Commons  are  summoned  to  attend  him  there  to  receive  the  com< 
munication  of  his  will  and  pleasure.  The  royal  assent  to  bills,  whether 
given  by  the  sovereign,  in  person,  or  by  a  commission  appointed 
by  the  king  or  queen,  is  given  in  the  House  of  Lords.  All  bills 
which  affect  the  rights  and  dignities  of  the  peerage  must  originate  in 
that  house.  The  members  of  the  House  of  Lords  have  a  right  of 
voting  on  any  measure  before  the  house  by  proxy,  but  the  proxy  must 
be  a  member  of  the  house;  and,  lastlv,  they  have  the  privilege  of 
entering  on  the  journals  of  the  house  their  dissent  from  any  measure 
which  has  received  the  sanction  of  the  majority,  with  the  reasons  for 
that  dissent.  This  is  called  their  protest.  For  itirther  information  see 
Pabliakent. 

LORDSHIP.    [Lket.] 

LOTIONS,  or  washes,  termed  also  epithems,  and  when  intended  for 
the  eye,  collyria,  or  eye-washes,  are  either  mixtures  of  diffierent  ingre- 
dients, or  solutions  of  various  medicinal  substances,  in  water  or  oUier 
menstrua,  designed  for  external  application.  If  the  object  be  to  reduce 
the  temperature  of  a  part,  they  are  generally  formed  of  spirituous  or 
other  volatile  principles,  which  by  their  evaporation  occasion  cold  (and 
such  must  be  applied  by  means  of  a  very  thin  single  layer  of  linen) ;  or 
of  saline  bodies,  which  at  the  moment  of  their  solution  cause  a  reduced 
temperature,  and  which  should  be  applied  immediately  after  being 
mixed,  and  frequenUy  renewed.  Others  are  composed  of  stimulating 
Bubstauccs,  and  are  intended  to  impart  power  to  mdolent  tumours  or 
ulcers,  wlijle  a  different  set  are  designed  to  allay  pain,  and  are  com- 
posed of  sedative  or  narcotic  principles. 

Many  of  the  nostrums  sold  under  the  name  of  lotions  are  sohitions 
of  very  active  ingredients,  and  their  application  is  often  productive  of 
very  serious  efibcts. 

LOTTERIES  have  been  encouraged  by  some  states  for  the  purpose 
o£  raising  a  revenue.  The  general  plan  has  been  for  the  government 
to  sell  a  certain  number  of  tickets  or  chances,  and  to  distribute  by  lot 
a  part  of  the  money  thus  collected  as  prizes  among  a  comparatively 
small  number  of  the  purchasers.  Lotteries  are  games  of  chance,  the 
aggregate  number  of  players  in  which  are  sure  to  lose  a  part  of  their 
venture.  During  the  period  in  which  the  English  state  lotteries  were 
carried  on  by  Act  of  Parliament,  it  was  the  pliui  to  distribute  in  prizes 
of  diffierent  magnitudes  an  amount  equal  to  lOL  for  each  ticket  or 
chance  that  was  issued,  and  the  profit  to  the  state  consisted  of  the  sum 
beyond  that  rate  which  contractors  were  willing  to  give  for  the 
privilege  of  selling  to  the  public  the  tickets  or  shares  of  tickets,  which 
for  that  purpoee  they  might  divide  into  halves,  quarters,  eighths,  and 
sixteenths  of  tickets.  The  price  paid  by  the  contractors  for  this 
privilege  varied  with  droumstances,  but  was  usually  about  six  or  seven 
pounds  per  ticket  beyond  the  amoimt  repaid  in  prizes,  while  the  price 
charged  iby  the  contractors  to  the  public  was  generally  four  or  five 
pounds  per  ticket  beyond  that  paid  to  the  government ;  and  more  than 
this  rate  of  advance  was  always  required  when  the  tickets  were 
divided  into  shares,  the  smaller  shares  being  charge^  more  in  propor- 
tion than  the  laiger. 

The  earliest  English  lottery  of  which  there  is  any  record  was  in 
1569,  when  40,000  chances  were  sold  at  ten  shillings  each :  the  prizes 
consisted  of  articles  of  plate,  and  the  profit  was  employed  for  the 
repair  of  certain  harbours.  In  the  ooune  of  the  following  century  the 
spirit  of  gambling  appears  to  have  materially  increased  in  this  direc- 
tion, for  private  lotteries  were,  early  in  the  reign  of  Queen  Anne, 
suppressed  "  as  public  nuisances."  In  the  early  period  of  the  history 
of  the  National  Debt  of  England,  it  was  usual  to  pay  the  prizes  in  the 
state  lotteries  in  the  form  of  terminable  annuities.  In  1691  a  loan  of 
a  million  was  raised  by  the  sale  of  lotteiy  tickets  at  102.  per  ticket,  the 
prizes  in  which  were  funded  at  the  rate  of  14  per  cent  for  sixteen 
years  certain.  In  1746  a  loan  of  three  millions  was  raised  on  4  per 
cent,  annuities,  and  a  lottery  of  50,000  tickets  at  10/.  each ;  and  in  the 
following  year  one  million  was  raised  by  the  sale  of  100,000  tickets,  the 
prizes  in  which  were  funded  in  perpetual  annuities  at  the  rate  of  4  per 
cent,  per  annum.  Probably  the  last  occasion  on  which  the  taste  for 
gambling  was  thus  encouraged  was  in  1780,  when  eveiy  subscriber  of 
10002.  towards  a  loan  of  twdve  millions  at  4  per  cent,  received  a  bonua 
of  four  lottery  tickets,  the  value  of  each  of  which  was  102L 

In  1778  an  Act  was  passed  obliging  every  person  who  kept  a  lottery- 
office  to  take  out  a  yearly  licence,  and  to  pay  502.  for  the  same,  a 
measure  which  reduced  the  number  of  lottery-offices  from  400  to  51. 

By  limiting  the  subdivision  of  chances  to  the  sixteenth  of  a  ticket  as 
the  minimum,  it  was  intended  to  prevent  the  labouring  population 
from  risking  their  earnings,  but  this  limitation  was  extensively  and 
easily  evaded  by  means  which  aggravated  the  evil,  the  keepers  of  these 
illegal  offices  (commonly  known  as  "  little  goes  ")  and  insurance  offices 
requiring  extra  profits  to  cover  the  chances  of  detection  and  punish- 
mentb    AU  the  efforts  of  the  police  were  ineffectual  for  the  suppression 
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of  these  illegal  proceeding^,  ahd  foit  tnAhjr  yeaM  ft  gtowi&g  reptignance 
was  in  eoniequence  mani^ted  in  patliAtuent  to  this  method  of  raising 
any  paH  of  the  publio  revenue.  At  length,  in  1823,  the  last  Act  that 
was  santttioned  by  parlianient  for  the  sale  of  lottery  tickets  contained 
provisions  for  putting  down  all  private  lotteries,  and  for  rendering 
Ulegai  the  sale^  in  this  kingdom^  of  all  tickets  or  shares  of  tickets  in  any 
foreign  lottery,  which  latter  provision  is,  however,  to  this  day,  exten- 
aively  «v»led. 
The  system  of  state  lotteries  waa  very  long  carried  on  by  the  French 

gvemment,  and  was  the  cause  of  still  greater  demoralisation  than  in 
igland.  State  lotteries  have  been  abolished  in  France.  Lotteries 
for  the  purpose  of  raising  money  for  state  purposes  are  still  carried  on 
in  ike  Austrian  dominions,  in  several  of  the  smaller  German  states, 
Imd  by  the  govennnent  of  the  Pope.  The  issuing  or  dealing  in  tickets 
for  foreign  lotteries  ilk  the  United  Kingdom  is  punishable  as  a  mis- 
demeanour. 

Lotteries  have  been  very  common  in  the  United  States,  and  have 
been  sanetioned  by  the  several  states,  not  so  much  as  a  means  of 
raising  mon«y  iot  state  purposes,  as  with  the  view  of  encouraging,  as 
they  supposed,  knany  useful  objects  which  could  only  be  efiected  by 
raising  at  once  a  large  sum  of  money,  such  as  canals,  the  establishment 
of  schools,  and  even  the  publication  of  a  book»  The  numerous  frauds 
prlkctiiied  in  lottery  schemes  in  the  United  States  have  perhaps  done 
more  to  opoa  the  eyes  of  the  peo{>le  to  the  mischief  resulting  from 
them  than  ttny  inveetiKlttion  into  the  true  principles  of  lotteries.  A 
distinguished  Ameriddn  lawyer,  whb  figured  in  the  New  York  State 
Convention  nearly  fifty  years  ago,  declared  that  though  "  he  was  no 
friend  to  lottsriee,  he  eotdd  not  admit  that  they  were  per  te  criminal  or 
immoral,  when  authorised  by  Uw.  If  they  were  nuisances,  it  was  in 
the  taanner  in  which  tiiey  Were  m^^aged.  In  England,  if  not  in 
Frtoee-,  there  Were  lotteries  Annually  instituted  by  government,  and  it 
Wab  considered  &  fair  way  to  reach  the  )M)ckets  of  misers  and  persons 
disposed  to  dissipate  thehr  funds.  The  American  Congress  of  1776 
instituted  a  national  lottely,  and '  t)erhlkp8  no  body  of  men  ^  ever 
surpassed  them  in  intelligence  and  Virtue."  These  remarks  are 
merely  quoted  in  order  to  show  what  a  man  of  high  character  in 
America  for  integrity  and  knowledge  thought  of  lotteries.  The  opinions 
which  he  expressed  were  at  that  time  shared  by  a  great  number,  and 
lotteries  ere  still  common  in  the  United  States,  as  the  advertisements 
in  their  papers  show. 

The  lotteries  called  Art-Unions  are  noticed  under  ABT-UirtoRs. 

LOUIS,  or  LOUIS  D'OB,  a  gold  coin  in  the  old  system  of  France, 
first  struck  under  Louis  XIII.,  In  1041.  Kelly  says,  "  Louis  d'ors 
eoined  before  1726,  which  paased  then  for  20  livres,  were  coined  at  the 
rate  of  36 J  per  French  mark  of  gold,  22  carats  fine;  the  remedy  in  the 
W[eight  was  14  grains  per  mark,  and  the  remedy  in  the  alloy  one-fourth 
of  a  caret.  These  ceaBed  to  be  a  legal  coin  in  France  as  far  back  as 
1726;  but  they  still  continued  to  oireulate  thn)Ugh  mdny  parts  of 
Germany  and  Switserland,  where  they  had  a  fixed  value,  and  were 
known  by  the  name  of  the  old  Louis  d'ors."  Upon  the  return  of  the 
Sourbon  family,  in  1814,  the  twenty-franc  pieces  struck  by  Louis 
XVIil,!  in  imitation  of  the  Napoleons,  received  the  name  of  Louis, 
or  Louis  d'or;  a  designation  which  is  likewise  given  occasionally  to  the 
same  coin  struck  by  king  Louis  Philippe,  but  which  are  more  ordi- 
narily called  twenty-franc  pieces.  Both  have  been  discontinued,  and 
re^aced  by  the  Napoleon* 

The  old  ecuBj  coined  before  1726,  were  called  Louis  blancs,  and 
Louis  d' Argent. 

LO^ODROMIC  SPIRAL  {\oi6s,  oblique,  9p6fios,  course),  the  curve 
on  which  a  ship  sails  when  her  boutsd  is  always  on  one  point  of  the 
compass.    It  is  called  in  English  works  the  Rhumb  Line. 

LUC£RN  iMedicago  sotiva),  a  plant  of  the  Linnsean  class  Diadelphia 
and  order  D'ecandria,  with  a  papUionaoeous  fiower,  and  of  the  natural 
&mily  of  the  Leguminosee.  There  are  maqy  species  of  the  Jiiedicago, 
of  which  one  is  super-eminent  as  an  artificial  grass  in  temperate 
climates,  and  a  most  valuable  plant  fbr  feeding  cattle.  It  was  in  high 
repute  among  the  ancients.  The  authors  Dt  Re  Miutica  speak  of  it 
with  enthusiasm,  and  all  over  the  continent  of  Europe,  wherever 
husbandry  haa  made  any  progress,  it  is  in  high  reputation.  Lucem  is 
a  plant  wnich  will  not  bear  extreme  frost  hor  superabundant  moisture, 
and  its  cultivation  is  therefore  restricted  to  mild  climates  and  dry  soils ; 
but,  where  it  thrives,  its  growtli  is  rapid  and  luxuriant^  In  good  deep 
loams  lucem  is  the  most  profitable  of  all  green  crops ;  when  properly 
managed,  the  quantity  of  cattle  which  can  be  kept  in  good  condition  on 
ah  acre  of  lucem,  during,  tiie  whole  seasonj  ekceeds  belief.  It  is  no 
sooner  mown  than  it  pushes  out  fresh  shoots,  and  wonderful  as  the 
^wth  ot  clover  sometunes  is  in  a  field  which  has  been  lately  mown, 
that  of  lucem  is  far  more  rapid.  Where  a  few  tufts  of  lucem  happen  to 
be,  they  will  rise  a  foot  above  the  surboe,  while  the  grUss  and  clover, 
whibn  Were  mown  at  tke  same  time,  are  only  a  very  few  inches 
hirfl. 

Lucem,  sown  in  a  soil  suited  to  it,  will  last  for  many  years,  shoot- 
ing its  roots  downwards  lor  nourishment  till  they  are  altogether  out 
of  the  reach  of  drought  In  the  driest  and  most  sultry  weather,  when 
eveiy  blade  of  grass  droops  for  want  of  moisture,  lucem  holds  up  its 
stem,  fresh  and  green  as  in  a  genial  spring.  The  only  enemies  of  this 
T^Unt  are  a  wet  stibsoil  and  a  foul  suilue.  The  fixvt  is  often  inouimblej 
^  avoided  by  good  cultivation* 


It  is  ttseless  to  sow  lucem  on  very  poor  sands  or  gravel,  or  on  we^ 
days.  The  best  and  deepest  loam  must  be  chosen,  rather  light  than 
heavy,  but  with  a  good  portion  of  vegetable  earth  equally  dispersed 
through  It.  If  the  ground  has  been  trenched,  so  much  the  better ;  and 
if  the  surface  is  covered  with  some  inferior  earth  from  the  subsuil,  it 
will  be  no  detriment  to  the  crop,  for  it  will  prevent  grass  and  weeds 
from  springing  up,  and  save  much  weeding.  The  lucem  will  soon 
strike  down  below  it.  It  is  not  a  bad  practice  to  cover  the  Incern-fieM 
with  a  coat  of  coal-ashes  or  poor  sand,  merely  to  keep  down  the  weeds, 
where  this  can  easily  be  done. 

The  soil  in  which  it  is  intended  to  sow  lueem-eeed  should  be  well 
prepared.  It  should  be  highly  manured  for  the  two  Or  three  preceding 
crops,  and  deeply  ploughed  if  not  trenched.  It  should  be  perfectly 
clean,  and  for  this  pdrpose  two  successive  crops  of  turnips  are  most 
efiectiial  The  turnips  should  be  fed  oft'  with  sheep.  In  the  month  of 
Marob,  the  land  having  been  ploughed  flat  and  well  harrowed,  a  very 
small  quantity  of  barley,  not  above  a  bushel  to  the  acre,  may  be  sown,  or 
hither  drilled  on  the  ground,  and  at  the  same  time  from  80  to  40  lbs. 
of  lucem-seed  sown  broad-cast,  and  both  harrowed  in  and  lightly  rolled. 
If  the  land  will  not  bear  to  be  lidd  flat  without  water-furrows,  it  will 
be  useless  to  sow  lucem  in  it. 

As  the  crop  comes  up  it  must  be  carefully  weeded ;  no  expense  must 
be  spared  to  do  this  eflfectually,  for  success  depends  upon  it.  When 
the  bai*ley  is  reaped,  the  stubble,  which  will  probably  be  strong,  should 
be  pulled  up  by  the  hand-hoe,  or  by  harrowing,  if  the  plants  of  lucem 
be  strong,  and,  at  all  events,  the  grovmd  must  be  cleared  of  weeds.  It 
must  not  be  fed  off  with  sheep ;  they  woidd  bite  too  near  the  crown. 
Lucem  should  always  be  cut  as  soon  as  the  flower  is  formed.  If  it  is 
kept  clear  of  weeds  the  first  year,  there  will  be  little  difficull^  with  it 
afterwards,  when  the  toots  have  become  strong.  The  second  year  the 
lucem  will  be  fit  to  cut  very  early,  and  in  a  favourable  season  it  may 
be  cut  fbur  or  five  times.  After  each  cutting  it  is  useful  to  draw  heavy 
harrows  over  the  land,  or  an  instrument  made  on  purpose  resembling 
harrows,  the  teeth  of  ;Which  are  fiat,  and  cut  the  soil  like  small 
coulters.  It  will  not  injure  the  plants,  even  if  it  divide  the  crown  of 
the  root,  but  it  will  destroy  graas  and  weeds.  Liquid  manure,  which 
consists  of  the  urine  of  cattle  and  drainings  of  dunghills,  is  often  spread 
over  the  lucetn  immediately  after  it  has  been  mown,  and  much  in- 
vigorates the  next  growth ;  but  if  the  land  is  rich  to  a  good  depth, 
Uds  is  scarcely  necessary.  The  lucem  will  grow  and  thrive  from  seven 
to  twelve  years.  When  it  will  begin  to  wear  out,  and,  in  spite  of  weeding, 
the  grass  will  get  the  upper  hand  of  it.  It  should  then  be  ploughed  up, 
All  the  roots  carefully  collected  and  laid  in  a  heap  with  dimg  and  lime 
to  rot,  and  a  course  of  regular  tillage  should  succeed.  The  same  land 
should  not  be  sown  with  lucem  again  in  less  than  ten  or  twelve  years, 
after  a  regular  course  of  cropping  and  manuring. 

Oattle  thrive  upon  lucem.  Horses  also  work  well  upon  itw  Cows 
give  plentv  of  good  milk  when  fed  with  it.  In  spring  i^  is  apt  to 
pui^e  cattle,  which,  with  a  little  attention,  is  not  unhealthy  for  fhem. 
If  it  is  given  to  them  in  too  great  quantities,  or  moLst  with  dew,  they 
run  the  risk  of  being  hoven.  These  inconveniences  are  avoided  by 
giving  it  sparingly  at  first,  and  alwa5rs  keeping  it  twenty-four  hours 
after  it  is  cut,  during  which  time  it  undergoes  an  incipient  fermentation, 
and  the  jtdoe  is  partially  evaporated ;  instead  of  being  less  nutritive  in 
this  state,  it  is  rather  more  so. 

An  acre  of  good  lucem  will  keep  four  or  fiVe  horses  from  May  to 
October,  when  cut  just  as  the  flower  opens.  If  it  should  get  too  forwan), 
and  there  be  more  than  the  horses  can  consume,  it  should  be  made 
into  hay ;  but  this  ie  not  the  most  profitable  way  of  using  it,  and  the 
plant,  being  yery  succulent,  takes  a  long  time  in  drying.  The  rain 
also  is  very  injurious  to  it  in  a  half-diy  state ;  for  the  stem  ia  readily 
soaked  with  moisture,  which  is  slow  in  evaporating.  The  produce  in 
hay,  when  well  made,  is  very  considerable,  being  often  double  the 
weight  of  a  good  crop  of  clover  hay. 

Many  authors  recommend  drilling  the  seed  of  lucem  in  wide  rows, 
and  hoeing  the  intervals  after  each  cutting.  This  is  the  beet  way  with 
a  small  patch  in  a  garden,  and  when  only  a  little  is  cut  every  day ;  but 
in  a  field  of  some  extent,  the  lucem,  when  once  weU  establiahed  and 
preserved  free  from  weeds  by  hand-weeding  the  first  year,  Will  keep 
all  weeds  down  afterwards,  and  the  heavy  harrows  wiUi  sharp  tines, 
used  immediately  after  mowing,  will  pull  up  all  the  grass  which  may 
spring  up.  No  farmer  ought  to  ne^^ect  having  a  few  acres  in  luoem 
on  his  best  land. 

LUCERNAL  MICROSCOPE.    [MiCRoacopfc.! 

LU'CIDA,  a  name  formerly  given  to  the  brightest  star  ill  «ny  ooo* 
stellation  :  thus  we  have  Ludda  Hydrte,  Lutida  Lyrse,  fte. 

LUMBAGO.    [Rheumatism.] 

LUNACY.  Unsoimdness  of  mind  is  perhaps  the  moAt  aeeuntte  defi- 
nition of  the  present  legal  meaning  of  this  term  that  can  be  given. 
Formerly  a  distinction  was  made  between  lunatics  and  idiots :  a  luna- 
tic being  described  as  ene  who  has  had  tmderstanding,  but  from  some 
cause  has  lost  the  use  of  his  reason;  an  idiot,  as  one  who  haa  had  no 
understanding  from  his  nativity.  The  distinction  between  these  two 
classes  of  persons  of  unsound  mind  also  produced  some  important 
diflerences  in  the  management  of  their  property^  Theee  have  now 
fallen  into  disuse,  and  therefore  it  will  be  suflident  Ibr  the  purpoees  of 
this  artide  to  consider  the  consequences  to  the  individual  ol  unsound- 
ness of  mind  generally.    Striotiy  speaking,  perhi^  a  lunatio  U  oim 
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\?ho  ha9  lucid  InterTolSj  but  thia  diatmction  nu^y  ftl^o  ^X  the  present 
dtay  be  disregarded. 

Persons  of  unsound  naind  ma^  inherit  or  succeed  to  laud  or  peraoni^ 
property  either  by  representatioUj  devise,  or  bequest,  but  they  cannot 
>)€  executors  or  administrators,  or  make  a  will,  or  bind  themselves  by 
contract.  It  is  stated  by  Blackstone  that  the  conveyances  and  pur- 
chases of  persons  of  unsound  mi^d  are  voidable,  but  not  actually  void ; 
this  however  perhaps  needs  soi^e  Qualification,  for  a  bargain  and  sale, 
or  surrender,  Axx,  and  also  personal  contracts  made  or  entered  into  by 
Hiich  persons,  are  actually  void  as  against  their  heirs  or  other  r^presei^- 
tatives,  though  it  is  true  a  feoffment  with  livery  of  seisin  was  voidable 
only.  [CoNVBYANOES.]  A  person  of  unsound  mind,  though  he  after- 
wards be  restored  to  reason,  is  not  permitted  to  allege  his  own  insanity 
in  order  to  avoid  his  own  act ;  for  no  man  is  allowed  to  stultify  him- 
self, or  plead  his  own  disability  (13  Yesey,  590),  unless  he  has  been 
imposed  upon  in  consequence  of  his  mental  incapacity  (2  Carr.  Jk  P. 
178 ;  3  Carr.  &  P.  1,  30) ;  and  an  action  will  lie  against  a  lunatic  upon 
his  contract  for  necessaries  suitable  to  his  station.  The  reader  is 
referred  for  information  upon  this  subject  to  1  Blackst  Comm.,  p,  297, 
Mr.  Kerr's  ed.;  1  FonbL  Eq.,  b,  1,  o.  2;  Sugd.  Pow.,  295-6 ;  5  Bam. 
&  C.  170 ;  Moody  &  ]^.  105-6.  Acts  done  during  a  lucid  interval 
are  valid,  but  th^  burden  of  proving  that  at  the  time  when  the 
.-ict  was  done  the  party  was  sane  and  conscious  of  his  proceedii^, 
lies  upon  the  person  asserting  this  fact.  The  marriage  of  a  person 
of  unsound  mind,  except  it  be  solemnised  during  a  lucid  interval, 
is  void. 

The  degree  of  responsibility  under  which  persons  of  unsound  mind 
are  placed  with  respect  to  crimes  committed  by  them,  as  well  as  the 
degree  of  unsoundness  of  mind  which  should  be  considered  as  depriv- 
ing the  party  of  that  amount  of  self-control  which  constitutes  him  a 
responsible  agent,  are  in  a  painful  state  of  uncertainty.  As  a  general 
rule  it  may  however  be  laid  down  that  where  unsoundness  of  mind,  of 
such  a  nature  as  to  render  the  party  incompetent  to  eternise  any  self- 
controly  is  established,  criminal  punishment  will  not  be  inflicted ;  but 
that  he  will  be  kept  in  safe  custody  during  the  pleasure  of  the  crown 
(39  &  40  Geo.  III.,  c.  94,  and  1  &  2  Yict.,  c.  14).  On  the  subject  of 
criminal  responsibility,  and  what  constitutes  unsoundness  of  mind  in  a 
legal  point  of  view,  the  reader  is  referred  to  the  various  treatises 
on  medical  jurisprudence.  The  following  remarks  may  however  be 
useful* 

In  lunacy  the  question  to  be  decided  is  not  whether  the  individual  be 
actually  of  sound  mind,  though  a  jury  on  an  inquisition  held  under  a 
commission  of  lunacy  must  ei^press  their  opinion  or  finding  in  the  form 
that  the  alleged  lunatic  is  of  "  unsound  mind"  (/»  re  Uolmei,  1  Russell, 
182) ;  but  though  such  must  be  the  finding  in  order  to  make  a  nian 
legally  i^  lunatic,  the  r^  question  is  whether  or  not  the  departure 
from  the  state  o|  s^pity  be  of  such  a  nature  as  to  justify  the  confine- 
ment of  the  individual,  or  the  imposition  of  restraint  upon  him  <|8 
regards  the  disposal  of  his  property.  No  general  rule  can  be  laid  down 
by  which  to  ensure  a  right  decision :  but  in  all  such  inquiries  it  should 
be  kept  in  mind  that  insanity  varies  infinitely  in  its  forms  and  4€tgi^es. 
It  should  be  particularly  remembered  that  persons  may  be  of  weak 
mind,  and  eccentric,  aod  even  be  the  subjects  of  delusions  on  certain 
subjects,  and  yet  both  inoffensive  und  capable  of  directing  pecuniary 
matters.  The  individual's  natural  character  should  be  taken  into  con- 
sideration as  accounting  for  eccentricities  of  manner  and  temper,  and 
his  education  ip  estimating  his  ignorance  and  apparent  want  of  in- 
tellect ;  and  lastly  due  allowance  must  be  made  for  the  irritation  and 
excitement  producod  in  9  mind,  perhaps  natur^y  weak,\by  the  inquiry 
itself,  and  the  attempt  to  deprive  him  of  his  liberty  and  property. 
Confidence  should  not  be  placed  in  depositions  or  evidence  founded  on 
short  and  inattentive  examip^tionB. 

Sometimes  the  madman  conceals  his  disease,  and  with  such  reoiark- 
able  cunning  «nd  dissimulation  that  the  detection  of  it  is  very  difficult: 
this  is  ipore  particul^ly  the  case  when  the  insanity  consists  in  some 
hallucination ;  and  here,  unless  the  nature  of  the  delusion  be  known, 
it  will  often  be  in  vain  to  attempt  to  elucidate  by  questions  any  proof 
of  unsoundness  of  mind.  Those  who  are  insane  on  particular  subjects 
will  reason  correctly  on  ordinary  and  trivial  points,  provided  these 
do  not  become  associated  with  the  prevailing  notions  which  constitute 
their  disease. 

When  insanity  is  urged  as  the  ground  of  non-responsibility  for  a 
criminal  act,  it  has  been  erroneously  held  that  the  maiu  point  to  be 
ascertained  is,  whether  the  individual  has  or  had  "  a  sense  of  good  and 
evil/'  "  of  right  and  wrong."  But  this,  though  the  doctrine  of  Uie 
English  law,  is  found  inc^[iable  of  practical  application;  and  the 
records  o|  triiUs  of  this  kind  show  that  the  guide  to  the  decision  has 
generally  been  the  proof,  or  absence  of  proof,  that  insanity  of  some 
kind  existed  at  the  tune  of  the  act,  although  before  and  «f ter  it  the 
power  of  reasoning  aud  the  knowledge  of  right  and  wrong  might  be 
retained.  Thus,  on  the  trial  of  Hatfield  for  shooting  at  George  III., 
£rskin0  aigued  that  the  existence  of  a  delusion  in  the  mind  absolves 
from  criminal  responsibility,  if  it  be  shown  that  the  delusion  and 
criminal  act  were  connected;  and  on  this  principle  Hatfield  was 
acquitted,  but  confined  for  life.  Bellingham,  however,  who  shot  Mr. 
Perceval  under  an  equally  powerful  delusion,  in  consequence  of  the 
greater  exeitament  in  the  public  mind  occasioned  by  tiie  result  of  the 
insane  aofc,  was  convicted  and  executed.    In  many  instances  homicide 


has  been  prompted,  not  Vy  any  insane  haHucination  or  delusion,  but  by 
a  morbid  impulse  to  kill.  Herp  there  is  generally  evidence  of  ike  fac- 
ings and  propensities  of  t^e  individual  having  been  previously  dis- 
ordered; 01  his  being,  in  fact,  tjie  subject  of  moral  insanity  [InsakityL 
and  jud^ent  in  such  cases  is  aided  by  the  absenoo  of  motive  to 
the  act. 

A  lunatic  is,  according  to  h^w,  responsible  for  acts  oommitt^  during 
"  lucid  intervals,"  a  term  by  which  is  understood,  however,  not  m«ire 
remissions  of  the  violence  of  the  disease,  but  periods  during  which  the 
mind  resumes  its  ^rfectly  sane  conditions.  In  formipg  <»  opinion 
concerning  such  lucid  intervals,  it  is  to  be  remembered  that  the  aib- 
sence  of  the  signs  of  insanity  must  have  considerable  duration  before  it 
ciin  be  thence  concluded  that  the  miud  is  perfectly  sane ;  and  that 
lunatics,  when  j^pparently  convalescent,  are  subject  tP  sudden  and 
violent  paroxysms. 

One  of  the  most  difficult  points  to  be  determined  is  with  rogard  to 
the  mental  capacity  of  old  persons,  in  whom  the  mind  is  confe^iedly 
impaired.  The  decay  of  intellect  in  old  age  is  $[rst  manifested  in  the 
loss  of  memory  of  peraons,  thii^j^  4^^d  (utes,  an4  partict\larly  with 
respect  to  recent  impressions.  But  it  is  not  the  mere  liability  to  foiget 
names,  Slc.,  which  will  render  the  will  of  an  old  person  invalid ;  it 
should  be  shown  that  in  conversation  about  his  affiurs,  and  his  friends 
and  relations^  lie  did  not  evince  suffici^t  knowledge  of  both  to  dispose 
o|  the  former  with  sound  and  untrammelled  judgment  Many  old 
men  appear  stupid  4nd  forgetful,  but  when  their  «kttei\tioQ  is  &4rly 
fixed  on  their  property,  business,  and  family  afiOuis^^  they  understand 
them  perfectly,  and  display  sagacity  in  their  remarks. 

The  care  and  custody  of  idiots  and  lunatics  form  a  branoh  o|  the 
royal  prerogative,  and  were  formerly  administered  by  the  kiqg  liimself. 
Since  the  dissolution  of  the  Court  of  Wardef,  the  lord  clm\oeUor  h^s 
been  specially  appointed  to  exercise  this  powec  [Chaj^csllor.]  TUe 
method  of  proving  a  person  to  be  of  unsound  mind^  for  the  p\irpc^  ^f 
deprivix^  him  of  the  control  of  his  property,  and^  where  the  circi^v- 
stances  require  it,  providing  for  the  safe  custocly  of  his  persoii,  jfpi 
formerly  as  follows.  The  lord  chancellor,  upon  petitiop  supported  ^ 
affidavits,  and  in  some  case^  ifpon  a  perso^  interview  also  with  the 
alleged  lui^tic,  when  such  a  course  seemed  necesaaiy,  g^ai^tod  a  oom- 
mission  to  inquire  into  the  ^tate  of  mix^d  of  the  party,  t^i^d  i|  the  jmy 
found  him  to  be  lunatic,  or  of  unsound  mind  (one  ol  wldoh  modoi  pf 
finding  was  absolutely  necessi^^),  t|pie  qun  of  his  per^^  w<VI  ooipwttted 
to  some  relation  or  other  fit  person  with  a  suitable  ijlo^iwce  for  main- 
tenance, who  was  called  the  committee  of  t^io  perBQi^ ;  and  the  c^^  of 
the  estate  wiMi  committed  either  to  the  same  or  some  other  person,  who 
was  called  the  coinmittee  of  the  estate.  [Quarpiav.]  The  oonwnttee 
of  the  estate  was  considered  fw  %  mere  bailifif  appointed  \j^  the  crown 
for  the'  sole  interest  of  the  owner,  and  without  i^jr  rogwrd  to  Ids 
successors :  but  the  court  miglit  order  allow^ces  to  bo  n^ado  to  n^r 
relations  of  the  party  of  unsound  mind,  afid  even  to  his  natural  child, 
where  the  circumstances  of  the  several  piu^i^s  justified  i^d  required 
it,  and  would  direct  proper  acts  to  be  done  in  the  management  of  th6 
estate,  as  repair  of  buildix^^B,  fellii^  of  timber  which  was  de^rion^ 
ing,  &c. 

The  procedure  at  present  is  essentially  tlie  iiame  as  formerly,  but 
much  legislation  has  recently  taken  place  on  the  subject,  and  now  the 
Act  16  k  17  Vict  0.  7Q,  stylod  the  Lu^iacy  ^^ulation  Act,  1363,  has 
consolidated  most  of  the  laws  and  provisionji  previously  i^  loro^. 
Under  this  Act  the  lord  chancollor  may  ^point  two  f^jeai^ts  or 
bsM^sters-at-law,  to  be  called  pasters  in  lunacy,  who  are  to  have  apd 
executo  all  the  powers,  duties,  and  authorities  formerlj  li^  i^pd  exe- 
cuted by  commissioners  named  in  oon\mis8ions  ii^  t^ie  nat\\f«  of  writs 
Be  Lupatioo  ^qvprendo.  The  masters  conduct  tl^oir  proceedings 
eitl^er  separately  or  together  under  the  orders  and  direotion  of  tbe 
chancellor. 

The  chancellor  also  appoints  three  visitors,  two  medioal  and  one 
legal,  whoso  function  it  is  to  visit  and  report  upon  the  oo^c^tiQn  of 
every  limatio  of  whom  the  court  has  the  care. 

The  lords  justices  of  the  Court  of  Appeal  ip  Chanceiy  may  also, 
by  virtue  of  the  Queen's  sign  nuwual,  be  entrusted  with  the  care  of 
luni^tics,  and  have  the  same  jurisdiotiqn  as  the  lord  chancellor. 

The  term  lunatic  is  only  properly  applied  to  a  person  who  is  found 
to  be  a  lunatic  by  the  veidiot  of  a  jury  under  an  inquisition.  But  the 
term  lunatic  is  also  applied  to  those  whq»  being  considered  lunatics^ 
are  confined  in  Innatic  asylums  or  hospitals  without  having  been  leunfl 
lunatics  by  inquisition. 

The  subject  of  insanity  and  aayluivs  for  the  hunae  has  of  late  jean 
occupied  a  very  large  share  of  public  attention;  pat^oolarly  as  an 
opinion  has  prevailed  that  insanity  is  on  the  increaae  in  thii  kingdom 
beyond  the  ratio  of  population.  The  want  of  aoounate  informatigp 
repders  this  point  doubtful ;  but  it  is  certain  that  more  thax^  £Q,QOd 
insane  persons  are  in  confinement  in  the  public  asyluf^  and  licensed 
houses  in  England  and  Walea,  of  whom  16,000  are  paupera.  But  as  * 
great  number  of  patients  are  confined  separately,  or  in  the  care  of  thehr 
relatives,  of  whom  no  public  returns  are  made,  this  number  is  probably 
far  below  that  of  the  peraons  insane  in  the  country. 

Recent  legisUtion  has  placed  the  powers  vested  in  the  oommisaionsni 
in  lunacy  on  an  entirely  new  footing,  and  has  in  many  respeofeg 
modified  the  constitution  ol  asylums.  The  Act  8^0  Vict  c.  100^ 
repeaU  2  &  8  Wno.  IV.  c.  107;  3  &  4  Wm.  lY.  &  64;  5  &  6  Wm.  IV. 
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c  22 ;  1  &  2  Vict  c.  78 ;  5  Vict.  c.  4 ;  and  5  &  6  Vict.c.  87.  The  same 
Act  appoints  bIx  commisaionera,  three  of  whom  are  physicianB  and 
three  barristers,  with  salaries;  and  five  other  conmiissioners  who  act 
gratuitously.  No  person  can  act  as  a  commissioner  who  within  one 
year  has  been  dii«ctly  or  indirectly  connected  with  any  asylum. 
Licences  are  granted  by  these  commissioners  at  each  of  their  quarterly 
meetings.  Any  person  who  wishes  to  open  a  house  for  the  reception 
of  patients  is  required  to  send  a  plan  upon  a  scale  of  one-eighth  of 
an  inch  to  a  foot  of  every  part  of  the  premises  at  least  fourteen  days 
previous  to  his  application.  No  additions  to  or  alterations  in  a  licensed 
house  can  be  nuide  without  the  consent  of  the  comnussioners.  No 
licence  is  to  remain  in  force  more  than  thirteen  months,  and  the  notice 
of  a  wish  to  renew  must  give  the  number  of  patients  then  confined. 
The  jurisdiction  of  the  commissioners  extends  to  the  whole  of  London 
and  Bliddlesex,  and  Southwark;  and  to  all  places  within  seven  miles 
of  London,  Westminster,  and  Southwu>k :  in  the  country  the  licences 
are  to  be  granted  by  the  justices  of  the  peace  in  quarter-sessions,  who 
are  bound  to  appoint  three  of  their  number,  together  with  one 
physician,  surgeon,  or  apothecaiy,  as  visitors  of  the  asylums  licensed 
by  them.  Strict  regulations  are  enforced  for  the  reception  of  patients ; 
it  is  required  that  every  person,  not  being  a  pauper,  received  as  insane, 
shall  be  certified  to  be  so  by  two  physicians  or  surgeons,  who  shall 
visit  such  patient  separately,  and  shall  have  no  interest  in  the  asylum 
in  which  such  patient  is  to  be  confined ;  and  certain  entries  of  these 
particulars  are  to  be  kept  at  each  asylum.  For  a  pauper,  the  certificate 
of  one  medical  man  and  the  order  of  two  justices  is  required. 

Penalties  are  fixed  for  neglecting  these  rules,  or  those  which  direct 
notice  to  be  given  of  every  admission,  death,  dischai^ge,  or  escape. 
Houses  having  100  br  more  patients  are  to  have  a  resident  medioal 
attendant,  and  those  of  smaller  size  are  to  be  visited  by  a  medical 
attendant  at  defined  periods,  according  to  their  size.  Every  house 
within  the  immediate  jurisdiction  of  the  commissioners  must  be  visited 
by  them  at  least  four  times  in  the  year,  and  every  other  house  at  least 
twice  in  the  year;  these  visits  may  be  made  at  any  hour,  even  by  night, 
and  it  is  penal  to  conceal  any  part  of  a  house  from  thenu  Similar 
powers  are  given  to  the  visitors  in  the  country. 

The  comnussioners  present  an  annual  report  to  the  lord  chancellor 
of  the  state  of  the  different  asylums  visited  by  them,  which  report  is 
laid  before  parliament. 

An  important  alteration  is  made  in  the  law  concerning  the  care  of 
single  patients.  Orders  and  medical  certificates  must  now  be  procured 
for  the  care  of  one  patient,  similar  to  those  used  for  the  admission  of 
patients  into  licensed  houses ;  and  copies  of  these  documents  are  to  be 
privately  sent  to  and  registered  by  the  secretary  to  the  commissioners. 
This  Act  only  extends  to  England  and  Wales,  and  is  amended  by 
16  &  17  Vict  c.  96,  and  18  &  19  Vict.  c.  106. 

The  Act  16  &  17  Vict.  c.  97,  relates  to  the  regulation  of  lunatic 
asylums  for  counties  and  boroughs,  and  the  maintenance  and  care  of 
pauper  lunatics ;  and  gives  to  tiie  commissioners  a  great  power  over 
these  institutions,  which  had  formerly  been  entirely  under  the  control 
of  justices  of  the  peace.  The  justices  of  every  county  and  borough  are 
now  compelled  to  erect  or  to  join  in  the  erection  of  an  a^^lum,  where 
done  such  already  exists.  This  Act  only  extends  to  England  and 
>Wales. 

The  patients  who  are  confined  in  prisons,  hospitals,  workhouses,  or 
in  the  houses  of  their  relatives,  are  exposed  perhaps  more  than  any 
others  to  great  neglect  and  mismanagement,  and  not  un^requently  are 
treated  with  great  cruelty,  even  when  the  intentions  of  the  parties  who 
have  charge  of  them  are  good,  through  their  entire  ignorance  of  the 
nature  and  proper  treatment  of  the  disorder. 

As  to  the  persons  and  property  of  such  so-called  lunatics  who  have 
not  been  found  lunatic  by  a  juiy,  the  8  ft  9  Vict  a  100,  §  94,  enacts. 
That  whenever  the  commissionerB  in  lunacy  shall  have  reason  to  sup- 
pose that  the  property  of  any  person  detained  or  taken  charge  of  as  a 
lunatic  is  not  duly  protected,  or  that  the  income  thereof  is  not  duly 
applied  for  his  maintenance,  such  commissionerB  shall  make  such 
inquiries  relative  thereto  as  they  shall  think  proper,  and  report  them 
to  the  lord  chancellor.  Sect  98  enacts.  That  when  any  person  shall 
have  been  received  or  taken  charge  of  as  a  lunatic  upon  an  order  and 
certificate  under  the  provisions  of  that  Act,  and  shall  either  have  been 
detained  as  a  lunatic  for  the  twelve  months  then  last  past,  or  shall 
have  been  the  subject  of  a  report  by  the  commissioners  in  lunacy  in 
pxtrsuanoe  of  §  94,  the  lord  chancellor  shall  direct  one  of  the  masters 
in  lunacy  to  inquire  and  report  to  him  as  to  the  lunacy  of  such  person 
80  confined;  and  the  chancellor  is  authorised  to'  make  orders  for  the 
appointment  of  a  guardian  or  otherwise  for  the  protection,  care,  and 
management  of  such  lunatic,  and  such  guardian  is  to  share  the  same 
powers  and  authorities  as  a  committee  of  the  person  of  a  lunatic  found 
such  by  inquirition  has,  and  to  appoint  a  receiver  or  otherwise  for  tiie 
care  and  management  of  the  estate  of  such  lunatic;  and  such  receiver 
is  to  have  the  same  powers  as  a  receiver  of  the  estate  of  a  lunatic  found 
such  by  inquisition  has ;  and  the  chancellor  is  also  empowered  to  mi^e 
orders  for  the  application  of  the  income  of  the  lunatic  towards  his 
maintenance,  and  the  cost  of  the  care  and  management  of  his  person 
and  estate,  and  also  as  to  the  investment  or  other  application  for  the 
purpose  of  accumulation  of  the  overplus ;  but  such  protection,  care, 
and  management  are  only  to  continue  so  long  as  such  lunatio  afaall 
continue  to  be  detained  as  a  lunatio  upon  such  order  or  certificate  as 


aforesaid,  and  such  further  time,  not  exceeding  six  months,  as  the 
chancellor  may  fix ;  but  the  chancellor  may  in  any  such  case,  either 
before  or  after  directing  such  inquiry,  and  whether  the  master  shall 
have  made  such  inquiry  or  not,  direct  a  oonunission  in  the  nature  of 
a  writ  de  luiuUico  inqwrendo  to  issue,  to  inquire  of  the  lunacy  of  such 
person. 

In  the  Roman  system,  persons  of  unsound  mind  {furiosi)  might  be 
deprived  of  the  management  of  their  property  on  application  to  the 
prsetor  by  their  next  of  kin.  This  legislation  was  either  introduced  or 
established  by  the  Twelve  Tables.  The  person  who  had  the  care  of 
the  lunatio  and  of  his  property  was  called  a  curator.  [Curator.]  The 
Twelve  Tables  gave  the  care  of  the  lunatic  to  his  agnati.  In  those 
cases  where  the  law  had  not  provided  for  the  appointment  of  a  curator, 
the  praetor  named  one.    ('  Dig.'  27,  tit  10 ;  '  Instit*  1,  tit  23.) 

The  law  with  respect  to  lunatics  in  Scotland  is  consolidated  by  the 
statute  20  &  21  Vict.  c.  71,  as  amended  by  the  21  &  22  Vict  c.  89. 

The  Act  6  &  6  Vict  c.  123,  continued  by  18  &  19  Vict,  c  76,  pro- 
■  vides  for  private  lunatic  asylums  in  Ireland.  The  Acts  1  &  2  Geo.  IV. 
c.  33 ;  9  A;  10  Vict  c.  115 ;  and  18  &  19  Vict.  c.  109,  regulate  the 
asylums  for  the  lunatic  poor  in  Ireland. 

LUNAR  CAUSTIC.    [Silver,  Nitrate  of.] 

LUNAR  ECLIPSE.  The  phenomenon  of  a  lunar  eclipse  is  occa- 
sioned by  the  passage  of  the  moon  through  the  earth's  shadow,  and 
the  consequent  interception  of  a  portion  of  the  solar  light  which 
usually  falls  upon  the  moon's  surface.    In  the  annexed  figure,  let  ab 


represent  a  section  of  the  sim  drawn  through  a  great  oirole  on  its 
surface,  and  o  D  a  similar  section  of  the  earth's  sur&ce,  both  sections 
being  supposed  to  be  in  the  same  plane.  Let  the  common  tangents  to 
these  sections,  ▲  x,  B  t,  a  M,  B  N,  be  drawn.  In  consequence  of  the  great 
distance  of  the  sim  these  tangents  may  be  supposed  to  intersect  each 
other  at  a,  b  and  c,  D,  the  opposite  extremities  of  two  parallel  diameters. 
It  is  plain  that  the  space  o  D  z  is  a  section  of  a  cone,  and  tha>t  within 
its  limits  there  wiU  be  a  total  interception  of  the  sun's  light  Hence, 
when  the  moon  in  the  course  of  her  monthly  revolution  passes  into 
this  cone,  she  will  undergo  an  eclipse,  which  wiU  be  total  or  partial, 
according  as  she  plunges  wholly  or  partially  into  the  terrestrial 
shadow.  Within  the  region  enclosing  the  shadow  represented  by  t  o  z, 
ZDX,  there  will  be  a  partial  interception  of  the  solar  light  This 
region  is  termed  the  penumbra.  If  the  moon  revolved  in  the  plane  of 
the  ecliptic,  she  would  pass  through  the  terrestrial  shadow  every  time 
that  the  earth  was  interposed  between  her  and  the  sun,  and  conae- 
quentiy  she  would  undergo  an  eclipse  in  the  course  of  each  monthly 
revolution ;  but,  in  point  of  fact,  the  lunar  orbit  is  inclined  to  the 
plane  of  the'  ecliptic  at  a  mean  angle  of  somewhat  more  than  5*. 
It  happens,  from  this  circumstance,  that  an  eclipse  of  the  moon  can 
oociur  on]y  when  the  moon  is  near  either  of  the  nodes  of  her  orbit 
It  is  found,  by  calculation,  that  if  the  distance  of  the  node  from  the 
point  of  the  ecliptic  opposite  to  the  sun  should  exceed  11*"  25'  40*, 
there  will  be  no  eclipse.  On  the  other  hand,  if  the  distance  of  the 
node  from  the  same  point  should  fall  short  of  9*  20'  29",  there  must 
be  an  eclipse.  Within  these  limits  there  may  or  may  not  be  an 
eclipse,  the  question  of  the  occurrence  of  such  m  phenomenon 
depending  on  the  relative  distances  of  the  sun  and  moon  from  the 
earth  at  the  time  of  opposition. 

It^ias  been  found  by  observation  that  even  when  the  moon  is  totally 
immersed  in  the  earth's  shadow  she  still  continues  to  be  visible,  her 
surface  being  distinguishable  by  a  dull  copper  colour.  This  is  occa- 
sioned by  the  light  passing  through  the  terrestrial  atmosphere  being 
refracted  so  as  to  fall  on  the  moon's  surface.  The  ruddy  colour  of  the 
moon  is  due  to  the  absorption  of  the  violet  rays  by  the  terrestrial 
atmosphere.  The  colour  of  the  moon's  surface  during  an  eclipse  is 
subject  to  considerable  variations.  Sometimes  the  degree  of  obscura- 
tion is  very  slight ;  on  other  occasions  it  is  so  great  that  the  moon 
ceases  to  be  visible.  Generally,  it  may  be  stated  that  the  colour  of  the 
moon's  surface  will  depend  on  the  condition  of  the  earth's  atmosphere 
at  the  time  of  the  eclipse. 

LUNAR  EVECTION.  An  inequalitv  in  the  moon's  longitude, 
occasioned  by  the  disturbing  force  of  the  sun.  It  depends  on  the 
variable  excentridty  of  the  lunar  orbit  and  the  moveable  position  of 
the  apsides.  The  discovery  of  this  inequality  is  due  to  Ptolemy.  Foi 
an  explanation  of  its  physical  cause,  see  GRAViTATiON. 

LUNAR  OBSERVATION  generally  means  an  observation  of  the 
moon's  distance  from  a  star,  for  the  purpose  of  finding  the  longitude. 
[LoNoirnDE  and  Latitubb,  Mbthods  or  FiKDnro.] 

LUNAR  THEORY.  By  the  theoiy  of  a  planet  is  meant  the 
deduction  of  its  motion  from  the  law  of  gravitation.    This  subject  is 
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discusfod  in  the  article  GBAViTATioir.  For  the  numerical  data  see 
Moox. 

LUNATIC  ASYLUMS.  In  every  civilised  country  the  necessity  of 
at  least  guarding  against  any  calamitous  result  from  the  loss  of  reason 
in  any  of  the  members  of  society,  must  have  been  a  serious  consider- 
ation.  In  the  East,  idiots  or  harmless  lunatics  are  considered  as  holy, 
and  are  usually  provided  for  by  the  benevolent,  but  no  public  care  seems 
to  be  bestowed  even  on  the  more  violent.  The  buildings  in  cemeteries 
are  often  the  abodes  of  sudi  suflferers.  Air.  Warbiurton  ('  Crescent  and 
Crufis,'  ii.  852)  states,  that  when  travelling  in  Lebanon,  and  near  a 
Moslem  village, "  the  silence  of  the  night  was  now  broken  by  fierce 
yells  and  bowlings,  which  I  discovered  proceeded  from  a  naked 
ixumiac,  who  was  fighting  with  some  wild  dogs  for  a  bone."  This 
madman,  on  being  disturb^,  made  an  attack  on  Mr.  Warburton. 
Unfortunately,  it  appears  to  have  been  taken  for  granted  that  such 
maladies  were  incurable,  and  coercion  and  confinement  were  the  chief 
appliances  used  in  all  cases  where  any  restraint  appeared  necessary. 
Kven  ShsJLspere  makes  Rosalind  say,  "  a  dark  house  and  a  whip  "  are 
what  madmen  deserve ;  and  MalvoUo  is  to  be  had  "  in  a  dark  house 
'  and  bound."  When  they  w^re  supposed  to  be  harmless,  lunatics  and 
idiots  were  suffered  to  wander  about  the  country,  trusting  to  precarious 
charity,  and  subjected  to  occasional  whippings.  These  provisions, 
such  as  they  were,  became  manifestly  insufficient,  and  asylums  were 
spariugly  provided,  where  probably  the  worst  cases  were  received. 
But  though  shelter  was  thus  given,  the  treatment  did  not  greatly  vary. 
It  was  still  the  dark  house  and  the  whip.  The  system  pursued  was 
always  one  of  coercion  and  severity,  too  frequently  of  cruelty.  In  the 
old  hospital  of  Bethlem  in  Moorfields,  London,  the  poor  lunatics  were 
mode  a  show  of,  as  if  they  had.  been  wild  beasts,  and  the  miserable 
patients  were  excited  to  rage  to  render  the  exhibition  more  stimulating. 
Henry  Mackenzie,  in  his  '  Man  of  Feeling,'  published  in  1771,  describes 
with  other  sensations  a  visit  to  this  place.  '*  Their  conductor  led  them 
first  to  the  dismal  mansions  of  those  who  are  in  the  most  horrible 
state  of  incurable  madness.  The  clanking  of  chains,  the  wildness  of 
their  cries  and  the  imprecations  which  some  of  them  uttered,  formed  a 
scene  inexpressibly  shocking.  Harley  and  his  companions,  especially 
the  female  part  of  them,  begged  their  guide  to  return :  he  seemed 
surprised  at  their  uneasiness,  and  was  with  difficulty  prevailed  on  to 
leave  that  part  of  the  house  without  showing  them  some  others ;  who, 
as  he  expressed  it,  in  the  phrase  of  those  that  keep  wild  beasts  for 
show,  were  much  better  worth  seeing  than  any  they  had  passed,  being 
ten  times  more  fierce  and  unmanageable."  Mackenzie  xnakes  Harley 
observe,  ''I  think  it  an  inhuman  practice  to  expose  the  greatest 
miisery  with  which  our  nature  is  afflicted,  to  every  idle  visitant  who 
can  atford  a  trifling  perquisite  to  the  keeper ;  especially  as  it  is  a 
distress  which  the  humane  must  see  with  l^e  painful  reflection  that 
it  is  not  in  their  power  to  alleviate  it"  The  last  plate  of  Hogarth's 
'  Rake's  Progress,*  of  a  date  a  few  years  earlier,  gives  even  a  more 
vivid  picture  of  a  madhouse  of  the  period.  Nearly  naked,  in  chains, 
his  h^d  dbaved,  in  a  dirty  straw-littered  cell,  and  wildly  raging ;  "  a 
monumental  figure  over  the  grave  of  his  reason,"  as  Lichtenbei^g,  the 
Qerman  commentator  on  Hogarth,  expresses  it,  the  poor  maniac  is 
yet  exhibited  by  his  stem-looking  keeper.  Still  the  system  was  con- 
tinued ;  thousands  went  to  see,  hundreds  perhaps  to  pity,  but  none  to 
remedy.  The  only  approximation  was,  that  this  shunef  ul  exhibition 
was  prohibited  in  1771. 

Such  scenes  were  not  peculiar  to  England.  They  could  have  been 
paralleled,  perhaps  exceeded,  in  every  state  throughout  Europe.  But 
relief  was  approaching,  and  it  began  in  France. 

The  benevolent  and  courageous  Pinel  was  the  first  to  attempt  the 
restoration  of  the  insane  to  a  position  among  human  beings.  The 
scene  of  his  exertions,  which  were  the  first  great  step  of  the  non- 
restraint  system,  was  the  Bicdtre — a  hospital  for  insane  men,  near  Paris. 
In  this  frightful  prison  the  universal  practice  was  to  load  patients  with 
heavy  cluwis,  which  remained  on  for  the  remainder  of  their  lives,  and 
to  immure  them  in  dark,  unwarmed,  and  unventilated  cells.  Pinel 
determined  on  at  once  releasing  a  large  number  of  patients.  The 
following  account  of  the  experiment  is  extracted  from  the  '  British  and 
Foreign  Medical  Review :' — 

"  Towards  the  end  of  1792,  Pinel,  after  having  many  times  urged 
the  government  to  allow  him  to  unchain  the  maniacs  of  the  Bicdtre, 
but  in  vain,  went  himself  fo  the  authorities,  and  with  much  earnestness 
and  warmth  advocated  the  removal  of  this  monstrous  abuse.  Couthon, 
a  member  of  the  commune,  gave  way  to  M.  Pinel's  aiguments,  and 
agreed  to  meet  him  at  the  Bicdtre.  Couthon  then  interrogated  those 
who  were  chained,  but  the  abuse  he  received,  and  the  confiised  sounds 
of  cries,  vociferationa,  and  clanking  of  chains  in  the  filthy  and  damp 
cells,  made  him  recoil  from  Pinel's  proposition.  '  You  may  do  what 
jou  will  with  them/  said  he, '  but  I  fear  jo\i  will  become  their  victim.' 
Pinel  instantly  commenced  his  tmdertalung.  There  were  about  fifty 
whom  he  considered  might  without  danger  to  the  others  be  unchainecl, 
and  he  began  by  releasing  twelve,  with  the  sole  precaution  of  having 
prepared  the  same  number  of  strong  waistcoats  with  long  sleeves, 
which  could  be  tied  behind  the  back  if  necessary.  The  first  man  on 
whom  the  experiment  was  to  be  tried  was  an  English  captain,  whose 
history  no  one  knew,  as  he  had  been  in  chains  forty  years.  He  was 
thought  to  be  one  of  the  most  furious  among  them;  his  keepers 
approached  him  with  caution,  aa  he  had  in  a  fit  of  fury  killed  one  of 


them  on  the  spot  with  a  blow  from  his  manacles.  He  was  chained 
more  rigorously  than  any  of  the  others.  Pinel  entered  his  cell  un- 
attended,  and  calmly  said  to  him, '  Captain,  I  will  order  your  chains  to 
be  taken  off,  and  give  you  liberty  to  walk  in  the  court,  if  you  will 
promise  me  to  behave  well  and  injure  no  one.*  '  Yes,  I  promise  you,' 
said  the  maniac ;  '  but  you  are  laughing  at  me  :  you  are  all  too  much 
afraid  of  me.'  '  I  have  six  men,'  answered  Pinel, '  ready  to  enforce  my 
commands,  if  necessary.  Believe  me  then,  on  mv  word,  I  will  give 
you  your  liberty  if  you  will  put  on  this  waistcoat.  He  submitted  to 
this  willingly,  without  a  word :  his  chains  were  removed,  and  the 
keepers  retired,  leaving  the  door  of  the  cell  open.  He  raised  himself 
many  times  from  the  seat,  but  fell  again  on  it,  for  he  had  been  in  a 
sitting  posture  so  long  that  he  had  lost  the  use  of  his  legs ;  in  a  quarter 
of  an  hour  he  succeeded  in  maintaining  his  balance,  and  with  tottering 
steps  came  to  the  door  of  his  dark  ceU.  His  first  look  was  at  the  sky, 
and  he  cried  out  enthusiastically,  '  How  beautiful  1 '  During  the  rest 
of  the  day  he  was  constantly  in  motion,  walking  up  and  down  the 
staircases,  and  uttering  exclamations  of  delight.  In  the  evening  he 
returned  of  his  own  accord  into  his  cell,  where  a  better  bed  than  he 
had  been  accustomed  to  had  been  prepared  for  him,  and  he  slept 
tranquilly.  During  the  two  succeeding  years  which  he  spent  in  the 
BicStre,  he  had  no  return  of  his  previous  paroxysms,  but  even  rendered 
himself  useful  by  exercising  a  kind  of  authority  over  the  insane  patients, 
whom  he  ruled  in  his  own  fashion."  Other  instances  are  given  of  the 
efficacy  of  the  mild  treatment,  which  are  not  necessary  now  to  be  re- 
peated to  show  its  salutary  effects. 

If  experience  did  not  always  prove  that  improvements  of  any  kind 
are  slow,  and  invariably  met  by  opposition,  we  should  be  at  a  loss  to 
account  for  the  fact  that  in  England*,  twenty-three  years  after  the 
liberation  of  the  lunatics  at  BicStre,  a  state  of  things  equally  bad,  if 
not  worse,  generally  existed.  From  the  evidence  given  before  the 
parliamentary  committees  in  1815,  we  gather  facts,  supported  by  the' 
evidence  of  the  attendants  themselves,  almost  too  horrible  to  be 
credible.  Every  artifice  of  cruelty  seems  to  have  been  employed  upon 
those  who  were  already  the  most  imhappy  of  mankind.  The  idea 
seemed  to  prevail  that  all  the  feelings  of  humanity  were  extinguished 
by  the  visitation  of  insanity.  The  keepers  were,  in  all  the  English 
madhouses,  of  the  lowest  and  most  brutal  character,  merely  distin- 
guished by  their  success  in  controlling  the  violence  of  their  patients  by 
still  greater  violence,  and  by  possessing  the  power  of  punishment. 
The  account  of  the  inquiry  into  the  management  of  the  York  Asylum 
in  1813,  written  by  the  late  respected  Mr.  Gray,  gives  probably  a  true 
picture  of  the  state  of  the  condition  of  the  insane  in  generaL  This 
asylum  was  opened  in  1777,  and  bore  a  fair  character  for  organisation 
and  management.  Upon  the  establishment  of  the  Retreat,  at  York,  in 
1796,  a  more  humane  system  than  had  hitherto  been  known  in  England 
was  introduced  into  its  management ;  and  in  the  description  of  it  by 
the  founder,  Mr.  Tuke,  publuhed  in  1813,  a  recommendation  of  the 
milder  mode  of  treatment  was  given.  This  was  considered,  and  with 
some  reason,  to  be  an  attack  upon  the  management  of  the  York  Asylum ; 
and  it  was  followed  up  by  a  series  of  chai^ges  brought  by  Mr.  Godfrey 
Higgins  against  this  latter  institution.  The  horrors  ultimately  made 
known  would  be  beyond  belief,  were  they  not  amply  attested.  Though 
the  committee  of  the  York  Asylum  long  refiiiseii  to  listen  to  the 
charges  brought  by  Mr.  Higgins,  they  could  not  entirely  conceal  the 
facta ;  and  the  extent  to  which  frauds  of  all  kinds  were  carried  by 
the  steward  assisted  much  in  developing  the  general  state  of  the  house. 
A  committee  of  inquiry  was  appointed ;  and  on  the  day  after  their 
deliberations  ceased  (28th  December,  1813),  one  wing  of  the  asylum 
was  destroyed  by  fire.  How  many  patients  perished  is  unknown ;  but 
at  least  four  were  missing.  The  steward  entered  four  patients  who 
were  missing  as  "died;"  but  it  is  probable  that  there  were  many 
more.  The  real  number  in  the  house  was  probably  unknown;  for 
either  by  negligence  or  design  the  books  had  been  so  irregularly  kept 
that  the  nimiber  of  deaths  to  July,  1813,  actually  365,  was  entered 
aa  221,  and  101  of  those  dead  had  been  calculated  among  the  cures. 
The  committee  refused  to  adopt  the  only  method  of  ascertaining  the 
number  missing  by  requiring  from  each  keeper  an  accoimt  of  the 
patients  under  his  care,  from  a  pretended  delicate  objection  to  the 
divulging  of  the  names  of  the  inmates. 

Mr.  Higgins  thus  sums  up  the  state  of  the  management  of  the 
house : — **  In  the  asylum  investigations,  concealment  appears  at  every 
step  of  our  progress;  865  have  died:  the  number  advertised  is  221. 
A  patient  disappears,  and  is  never  more  heard  of,  and  is  said  to  be 
'  removed.*  A  patient  is  killed — his  body  is  hurried  away  to  prevent 
an  inquest.  He  is  cured,  but  it  is  by  some  medicine  the  composition 
of  which  is  known  only  to  the  doctor.  The  public  cry  out  that  a 
patient  has  been  neglected ;  there  is  a  levy  en  matse  of  respectable 
governors  to  quell  the  disturbance,  and  to  certify  that  the  patient  has  been 
treated  with  aUpouible  care,  attention ,  and  humanity.  A  committee  of 
investigation  desires  to  be  shown  the  house  :  certain  cells '  in  an  extreme 
state  of  filth  and  neglect '  are  omitted  to  be  pointed  out  to  them.  The 
governors  examine  tiie  accounts :  there  are  considerable  sums  of  which 
neither  the  receipt  nor  the  application  appears.  They  inspect  the 
physician's  report :  it  only  aids  the  concealment.  The  steward's  books 
are  inquired  for :  in  a  moment  of  irritation  he  selects  for  the  flames 
such  of  them  as  he  thought  it  not  advisable  to  produce.  And  yet 
every  circumstance  of  concealment  is  imputed  by  some  to  mere 
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i€cident;  and  every  attempt  to  tear  off  the  mas^,  and  exhibit  the 
asylmn  in  its  true  character,  is  stigmatiaed  as  a  libel  or  an  indelicate 
disclosure ! " 

The  detaUfl  which  were  brought  before  the  committee  to  exhibit  the 
brutality  and  profligacy  of  the  keepers  need  not  be  repeated ;  but  it  is 
gratifying  to  find  that  Mr.  Higgins  persevered,  notwithstanding  all  the 
obloquy  heaped  upon  hinij  untu  a  complete  change  of  the  officers  and 
of  the  system  was  brought  abouL 

The  next  asylum  of  which  we  shall  have  occasion  to  notice  the 
mismanagement  is  Bethlem,  canceming  which  we  find  many  particulars 
in  the  evidence  given  before  the  parliamentary  committee  in  1815. 

The  severest  restraint  and  the  most  cruel  neglect  seem  to  have  been 
the  almost  uniform'  practice ;  and  it  must  not  bo  forgotten  that  this 
royal  hospital,  favoured  with  exemption  from  all  visitation  and  from 
the  efiects  of  acts  of  parliament,  has  been,  until  a  recent  period,  the 
most  determined  in  resisting  the  abolition  of  restraint,  in  preserving 
ancient  abuses,  and  in  closing  its  doors  against  inspection.  With  such 
large  funds  at  command,  Bethlem  ought  to  be  a  model  where  the 
student  of  medicine  may  see  every  late  improvement  in  the  treatment 
of  mental  disorder  carried  into  eflect,  without  regard  to  the  economy 
which  haa  been  detrimental  to  the  improvement  of  many  other 
asylums.  And  Bethlem  now  Q860)  does  indeed  boast  of  being  the 
tnost  advanced  in  the  system  of  non-restraint :  public  balls  and  other 
amusements  being  allowed  to  the  patients. 

In  1815  Bethlem  appeared  to  have  been  going  back,  rather  than 
improving,  for  half  a  century.  From  the  time  that  the  indiscriminate 
visits  of  the  public  had  been  prohibited,  the  secrets  of  the  institution 
were  known  only  to  a  few.  The  case  of  Norris,  a  patient  in  Bethlem, 
which  was  made  public  by  the  parliamentary  committee,  has  often  been 
related ;  but  it  will  not  be  Out  of  place  here.  William  Norris  had  been 
an  officer  in  the  navy,  and  was  first  confined  at  Bethlem  in  1801.  In 
1803  he  is  said  to  have  struck  Mr.  Haalam,  the  apothecary ;  and 
whether  from  any  real  fear  of  him  or  as  a  punishment,  a  new  and  most 
ingenious  instrument  of  torture  was  invented  for  his  confinement. 
**  A  stout  iron  ring  was  riveted  round  his  neck,  from  which  a  short 
chain  x)assed  to  a  ring  made  to  slide  upwards  or  downwards  on  an 
upright  massive  iron  bar,  more  than  six  feet  high,  inserted  into  the 
wall.  Roimd  his  body  a  strong  iron  bar,  about  two  inches  wide, 
was  riveted ;  on  each  side  of  the  bar  was  a  circular  projection,  which 
being  fashioned  to  and  inclosing  each  of  his  arms,  pinioned  them  close 
to  his  sides.  The  waist  bar  was  secured  by  two  similar  bars,  which, 
passing  over  his  shoulders,  were  riveted  to  the  waist  bar  both  before 
and  behind.  The  iron  ring  round  his  neck  was  connected  to  his 
shoulders  by  a  double  link.  From  each  of  these  bars  another  chain 
passed  to  the  ring  on  the  upright  iron  bar.  His  right  leg  was  chained 
to  the  trough,  in  which  he  had  remained  thus  encaged  and  enchained 
twelve  years.  He  read  books  of  all  kinds,  and  reasoned  quite  coherently 
on  the  events  of  the  war."  During  the  whole  of  this  period  it  was 
impossible  for  him,  from  the  nature  of  the  restraint  in  which  he  was 
placed,  either  to  stand  quite  upright  or  to  lie  down  at  ease.  It  will  be 
no  matter  of  surprise  that  he  died  on  the  26th  of  February,  1815. 

From  this  time  a  gradual  but  very  slow  improvement  in  the  con- 
dition of  the  insane  may  be  observed.  Chains  were  removed,  and 
leathern  restraints  of  much  milder  kinds  substituted ;  and  more  care 
was  given  to  the  warming  and  clothing  of  the  patients.  Some  of  the 
largest  asylums  in  Bngland  were  opened  between  1815  and  1825.  The 
introduction  of  employment  by  Sir  William  Ellis  at  Wakefield,  and 
afterwards  at  Hanwell,  was  a  great  advance  in  the  amount  of  confidence 
reposed  in  patients ;  employment  haa  since  been  introduced  i;i  almost 
every  asylum,  and  no  serious  accident,  so  far  as  we  are  aware,  has  ever 
occurred  from  allowing  the  use  of  tools.  The  credit  of  declaring  the 
total  abolition  of  mechanical  instruments  of  restraint  to  be  desirable 
and  practicable,  belongs  to  Br.  Charlesworth  and  Mr.  H^l,  of  the  Lincoln 
lunatic  asylum.  The  progress  of  the  alteration  was  given  by  Mr.  Hill 
in  a  lecture  delivered  by  him  at  the  Lincoln  Mechanics'  Institution, 
21st  June,  1838,  and  afterwards  published  with  the  addition  of 
extracts  from  the  '  Proceedings '  of  the  asylum,  and  tables  showing  the 
gradual  disuse  of  restraint.  A  reference  to  a  few  of  these  will  illustrate 
this  part  of  the  history  of  the  non-restraint  system.  The  Lincoln 
asylum  was  opened  on  the  26th  April,  1820,  and  was  conducted  from 
the  first  on  humane  principles,  but  with  all  the  usual  instruments  of 
restraint. 

On  the  29th  February,  1829,  it  is  reported  that  a  patient  has  died  m 
the  night  in  consequence  of  being  strapped  to  the  bed  in  a  strait- 
waistcoat,  and  an  onier  is  consequently  given  that  the  use  of  the  strait- 
waistcoat  shall  be  discontinued,  except  under  the  special  written  order 
of  the  physician ;  and  also  that  every  case  of  restraint  shall  be  entered 
in  a  journal,  with  its  nature  and  duration. 

On  the  4th  May,  in  the  same  year,  the  "  heaviest  pair  of  iron 
hobbles,"  which  were  jointed,  and  weighed  8  lbs.  8  oz.,  and  the 
'♦  heaviest  pair  of  iron  handcuffs,"  which  weighed  1  lb,  5  oz.,  are  ordered 
to  be  destroyed ;  five  strait-waistcoats  are  likewise  condemned. 

Numerous  entries  in  1829, 1880, 1831,  and  1832  prove  the  diminished 
use  of  coercion.  On  the  16lJi  July,  1832,  is  the  first  order  for  strong 
dresses  for  such  patients  as  tear  their  clothes.  These  patients  were  in 
all  asylums  the  most  subject  to  continual  restraint. 

21st  July,  1834.  AU  the  instruments  which  would  confine  the 
fingers  were  ordered  to  be  destroyed ;  but  manacles  for  the  wrists  and 


leg  locks  were  retained.    March,  1837,  the  system  of  restraint  was 
entirely  abolished. 

Mr.  Hill's  lecture,  which  contains  much  that  is  exceedingly  ipteresting 
upon  this  subject,  has  \he  following  sentence,  which  has  been  the  text 
on  which  all  the  controversy  on  the  abolition  of  restraint  has  been 
founded  : — "  In  a  properly  constructed  building,  with  a  sufficient 
nimiber  of  suitable  attendants,  restraint  is  never  necessary,  never 
justifiable,  and  always  injurious,  in  all  cases  of  lunacy  whatever."  This 
sentence,  ^vhen  published  in  1888,  was  declared  even  by  those  moat 
inclined  to  the  new  system  to  be  too  decided,  and  likely  to  produce  a 
bad  effect ;  but  fortunately  the  lapse  of  twenty  years  haa  proved  its 
perfect  truth,  by  its  adoption  as  a  principle  in  all  the  most  important 
aeylums  in  the  kingdosL  But  the  upholders  of  the  old  system  received 
the  announcement  of  a  doctrine  so  startling  as  if  there  were  something 
atrocious  in  proposing  to  liberate  those  who  were  unfortunate  enough 
to  be  insane ;  and  for  years  after  restraint  had  been  actually  abolished, 
the  non-restraint  system  was  declared  *'  Utopian "  and  impracticable ; 
then  declared  to  be  practicable,  but  not  desirable;  and  at  length, 
when  every  other  argument  failed,  those  who  so  strenuously  opposed 
it  came  forward  and  claimed  it  as  their  own  system,  which  they  had 
been  practising  for  years,  excepting  that  it  had  been  carried  a  little 
further. 

The  next  asylum  in  which  restraint  was  abolished  was  that  of  the 
county  of  Middlesex  at  Hanwell.  At  the  time  of  the  appointment  of 
Dr.  Conolly  to  the  superintendence  of  the  Hanwell  Asylum  (June, 
1839)  it  contained  eight  hundred  patients;  of  these  about  forty  were 
almost  constantly  in  restraint-chairs,  and  a  number  of  others  wore 
strait-waistcoats,  mijuflb,  leg-locks,  &c.  In  addition  to  these  restraints, 
which  were  supposed  necessary  for  the  safety  o|  the  rest  and  of  the 
officers  and  attendants,  x^ore  than  a  hundred  epileptic  patients  were 
fastened  by  one  wrist  in  bed  every  night.  This  was  considered  a 
necessary  precaution  to  prevent  the  patients  from  falling  out  of  bed  or 
from  turning  on  their  faces  in  a  fit,  and  so  becoming  smothered,  which, 
it  is  aaaertedi  has  sometimes  happened.  No  such  cases  however 
have  occurred  since  the  disuse  of  the  hand-strap,  which  took  place  in 
July,  1839. 

We  extract  from  Dr.  ConoUy's  first  report  (October,  1889)  the 
following  account  of  the  discontinuance  of  restraint  at  Hanwell : — 

"The  article  of  treatment  in  which  the  resident  physician  has 
thought  it  expedient  to  depart  the  most  widely  from  the  previous 
practice  of  the  asylum  has  been  that  which  relates  to  the  personal 
coercion  or  forcible  restraint  of  the  refractory  patients.  Without  any 
intention  of  derogating  from  the  high  character  acquired  by  the 
asylum,  it  appeared  to  him  that  the  advantage  resulting  from  the 
degree  of  restraint  permitted  and  customary  in  it  at  the  period  of  his 
appointment  was  in  no  respect  proportionable  to  thie  frequency  of  its 
application;  that  the  objections  to  the  restraint  actually  employed 
were  very  serious ;  and  that  it  was  in  fact  creative  of  many-  outrages 
and  disorders,  to  repress  which  its  appplication  was  commonly  deemed 
Indispensable,  and  consequently  directly  opposed  to  the  chief  design 
of  all  treatment,  the  cure  of  the  disease. 

"  By  a  list  ol  restraints  appended  to  this  report,  it  will  be  seen  that 
the  daily  number  in  restraint  was  in  July  so  reduced  that  there  were 
sometimes  only  four,  and  never  more  than  fourteen,  in  restodnt  at  one 
time ;  but  that  since  the  middle  of  August  there  has  not  been  one 
patient  in  restraint  on  the  female  side  ofthe  house,  and  since  the  21  at 
of  September  not  one  on  either  side."  The  51st  report  of  the  visiting 
justices,  which  accompanies  this  report,  speaks  of  the  new  system  as 
requiring  an  additional  number  of  attendants,  and  of  a  superior  class 
to  those  previously  employed. 

In  their  52nd  report  (January,  1840)  the  visiting  justices  report  the 
satisfactory  results  of  the  new  system.  In  the  58rd  (April,  1840)  they 
report  that  "  there  has  not  been  a  single  occurrence  to  weaken  their 
confidence  in  the  practicable  nature  of  \he  system ; "  and  also  "  that 
no  increased  destruction  of  clothing  or  other  property  is  occasioned  by 
the  personal  freedom  which  the  patient^  enjoy.  .  Indeed,  so  far  as 
clothing  is  conpemed,  the  amount  of  destruction  is  somewhat  lessened, 
because  of  the  genend  tranquillity  of  the  patients  frpm  the  adoption  of 
the  new  system." 

Dr.  Conolly,  in  1844^  also  says:  "After  five  yearqf  experience,  I 
have  no  hesitation  in  recording  my  opinidp^  th%t  with  a  \f  ell-constituted 
governing  body,  animated  by  philanthropy,  directed  by  intelligence, 
and  acting  by  means  of  proper  officers,  intrusted  with  a  due  degree  of 
authority  over  attendants  properly  selected  and  capable  of  exercising 
an  efficient  snperiptendence  over  the  patients,  there  is  no  asylum  in 
the  world  in  wnich  all  mechanical  restraints  may  not  be  atsolisiied,  not 
only  with  safety,  but  with  incs^lcid^ble  advantage." 

Here  we  may  consider  the  subject  of  pon-restraint  concluded  so  far 
as  its  practicability  is  concerned.  It  is  nowhere  insisted  that  restraint 
can  never  be  necessary  in  ill-conducted  asylums,  and  until  houses  for 
private  patients  are  constructed  for  the  piupose  for  wliich  they  are 
used,  some  restraint  -^111  probably  be  used  m  many  of  them. 

In  the  article  Lunact  we  have  given  notices  pf  the  y^PUA  legislative 
acts  for  the  naanagen^ent  of  Lunatic  Asylums,  an4  the  appoin&ient  of 
commissioners,  who  are  bound  to  examine  frequently,  and  to  report 
annually  on  the  state  of  eveiy  public  or  registered  asylum  for  t|ie  care 
of  the  insane.    From  their  last  report,  the  thirteenth,  for  the  year 
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ending  December  81,  185^,  it  appcart  that  there  are  44  county  and 
borough  asylums  noW  ih  Eilgland  (2  of  them,  Cumberland  and  Glamor- 
gan, not  yet  (1860j  open).  The  only  large  town  not  possessing  one  is 
the  city  of  London,  notwithstanding  the  repeated  remonstrances  of  the 
commissioners;  but  one  is  about  to  be  erected  at  last  at  Dartford. 
There  are  38  metroiwUtau  and  74  provincial  licensed  houses;  with  15 
hospitals  which  receive  lunatics,  including  the  one  at  Biarlswood  for 
idiots  only.  The  following  is  the  summary  as  given  in  the  Commia- 
sioners'  Report  for  the  year  ending  December  31,  1858 : — 
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ExoLAWD  : 
Bedford 
Berks 
Buek«    . 
Cambridge . 
Chester  . 
Cornwall     . 
Cumberland 
Derby 
Devon    . 
Dorset        • 
Durham 
K9sex. 
Gloucester 
Hereford     . 
Hertford 
Huntingdon        • 
Kent      . 
Lancaster   .         . 
Leicester         . 
Lincoln       .         . 
Middleset       * 
Monmouth .         • 
Norfolk . 
Northampton 
Northumberland 
Nottingham 
Oxford  . 
Rutland      •         • 
Salop     .        • 
Somerset    *         • 
Southamptcn. 
Stafford       .         . 
Suffolk  .         • 
Surrey        •         • 
Sussex    . 
Warwick     . 
Westmoi-eland 
WUU  »        i 

Worcester      t 
York,  Kant  Riding 

North 

Weat 
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Total    . 

WALt.s  : 

Anglesey    .         • 
Brecon  .        . 
Cardigan    .        « 
Carmarthen    * 
Carnarvon .        . 
Denbigh         . 
Flint . 

Glamorgan     . 
Merioneth  .        • 
Montgomery  . 
Pembroke  .        • 
Radnor  . 

♦  Tbtal     4 

Grand  total 


245 
401 
250 
25B 
3-27 
428 
901 
301 
008 
322 
403 
U33 

1032 

226 

371 

87 

004 

2862 
545 
301 

3086 
288 
785 
417 
422 
3-10 
i^i 
30 
453 
871 
882 
670 
615 

h64 
566 
708 
09 
804 
508 
898 
30S 
1512 


28,104 


87 
107 
142 
in(> 
224 
131 
185 
32G 

82 
171 
14ft 

85 


1754 


29,858 
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140 
297 
175 
122 
245 
248 
1 
210 
508 
210 
164 
357 
464 
111 
170 
54 
534 
1859 
253 
329 
2073 
185 
315 
28 
22 
204 
213 
22 
240 
367 
460 
AU 
294 
812 
88 
5ll 

323 
855 
224 

198 
808 


14,194 


13 
44 
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45 
47 

48 
38 
17 
62 
26 
It 


35* 


14,65S 
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9 
10 
1 
5 
1 
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116 

. « 
1 
9 
2 
1 

29 
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13 

1 

68 

118 

6 

11 

61S 

112 

20U 

146 

3 

5 

•  • 
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46 

70 

248 

6 
15 

1 
i  1 
27 

•  • 

20 


1022 


18 
37 


104 


16 
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52 
75 
35 
42 
178 
80 
135 
108 
179 
83 
165 
142 
333 
28 
92 
10 
299 
lOSG 
174 
104 
05i 
35 
130 
89 
127 
201 
62 
5 
106 
205 
273 
208 
112 
405 
151 
122 
65 
104 
125 
98 
62 
434 


7410 
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40 
12 
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2 
12 

1 

2 
22 
22 
10 
19 
66 

5 

15 
25 
41 
26 
19 

5 

8 
44 
24 
22 

5 
20 
28 
20 
15 

9 
10 

1 
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53 
26 

3 
20 

9 
27 
19 

0 
20 
24 
10 
15 
42 
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35 
21 
37 
38 
64 
80 
11 
28 
19 
35 
29 
8 

845 

1112 
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42 

97 

47 

85 

81 

78 

39 

54 

84 

65 

59 

108 

105 

61 

77 

17 

85 

255 

88 

95 

39 

46 

200 

104 

112 

70 

05 

2 

87 

246 
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46 

143 

68 

102 

50 

13 

147 

04 

39 

37 

208 


3811 


39 
85 
80 
88 
97 
6 
49 
107 
34 
29 
05 
14 


648 
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In  tbe  yeftr  there  had  been  8146  admissioiiB ;  ^d  4942  distihol^s, 
of  which  8079  were  recoveriee,  of  which  1399  were  males  and  1680 
females.  Of  the  patients  retioaininff,  2779  Wbn  deemed  curable. 
There  hsd  been  2808  deaths,  of  which  1274  wei*  of  toales,  and  1032 
females :  7  females  ihd  5  males  had  committed  suicide. 

The  report  of  the  commissioners  on  their  visitatioiis  wai  on  th^ 
whole  faTOiirable.  The  chief  complaint  Ivas  the  want  of  Epace  for 
exercising  gHounds ;  the  neglect  of  ptovidihg  hight  iWsistAnts,  which 
the  cotiimissidliers  strotlgly  uige^  ail  the  beet  means  of  cotmteracting 

■ 

*  Patients  chargeable  to  counties  and  boroughs,  and  also  certain  crimihfil 
pntlcntt,  are  not  inelnded  in  the  abore  iot^ 


the  habits  of  dirty  patients  and  for  the  prevention  of  accidents ;  and 
the  insufficiency  of  the  pay  to  secure  able  and  trustworthy  assistcknta. 
On  the  whole,  they  find  that  the  system  of  personal  restrahit  has  been 
nearly  altogether  abandoned,  and  that  of  solitary  confinemeht  gredtly, 
but  not  as  they  think  sufficiently  lessened.  Their  efiforts,  however, 
have  not  been  altogether  efibctual.  Some  remnants  of  the  old  system 
remain,  in  spite  of  their  remonstrances,  in  the  private  asylums.  They 
thus  describe  one : — "  The  premises  present  a  cheerless  aspect.  Many 
of  the  rooms  have  no  Windows,  and  are  entirely  dark.  Some  are  lined 
with  sheet-iron.  The  windows  are  guarded  with  heavy  iron  bars, 
and  those,  with  the  iron  gates  and  railings,  give  the  place  a  most 
jail-like  appearance.  Some  of  the  sitting-rooms  are  without  furniture, 
except  fixed  forms,  and  boards  against  the  walls  for  tables.  In  these 
the  floors  are  flagged,  and  the  windows  placed  high  up  near  the  ceiling. 
There  are  out-buildings,  where  the  patients  are  placed  without  attend- 
ants, and  where  no  means  for  warming  exist.  The  airing-court  walls 
are  high,  and  obstruct  the  view  of  the  surroimding  country."  This  is 
the  state  after  some  improvements  had  been  made,  and  after  repeated 
remonstrances. 

Of  the  Asylum  for  Idiots  &t  ^rlswood,  the  reports  published  by  the 
directors  speak  most  favourably,  though  that  of  the  Lunacy  Com- 
missioners is  not  altogether  so  commendatory.  It  recommends  more 
attention  to  the  improvement  of  the  physical  condition  of  the  patients, 
with  tnore  of  out-of-door  exercise,  thus  developing  their  feeble  intellect, 
with  less  pressure  upon  it  by  scholastic  tuition ;  adding,  in  a  report  of 
February  23, 1859,  that  these  recommendations  have  been  adopted,  and 
that  its  present  management  reflects  credit  upon  the  officials.  At  that 
date  there  were  upon  the  premises  279  pupUs,  187  of  whom  were  males, 
and  92  females.  The  institution  has  oeen  remarkably  successful  in 
developing  the  intellect,  so  as  to  make  the  j^atients  at  least  useful 
and  well  ordered,  in  humble  branches  of  industry,  consequently 
more  happy  themselves,  and  a  less  burden  to  their  friends  and 
families. 

In  Scotland,  the  custody  of  the  insane  was,  like  every  other  matter 
which  demands  both  magisterial  and  executive  intervention,  connected 
With  the  system  of  local  courts.  The  law  on  the  subject  is  now  em- 
bodied in  the  20  &  21  Vict.  c.  71,  as  amended  by  the  21  &  22 
Vict.  c.  89,  and  the  system  of  management  of  the  insane  in  Scotland 
has,  both  in  a  purely  medical  and  in  an  administrative  point  of 
view,  been  vastly  itnproved.  Until  a  comparatively  late  period  the 
statute  law  was  nearly  inoperative,  from  a  strong  prejudice  against 
the  enforcement  of  general  rules  relating  to  the  treatment  of  the 
insane,  and  the  consequent  toleration  for  breaches  of  the  statutory 
regulations.  The  rule  adopted  in  practice  was,  that  insane  pei-sons 
were  allowed  to  go  at  large  until  they  had  proved  themselves 
dangerous  to  the  lives  of  their  neighbours,  and  that  when  confinement 
was  in  any  case  resorted  to,  the  proceedings  were  not  very  rigidly 
investigated.  There  are  now  8  public  asylums,  24  private  asylums,  and 
27  poorhouses,  in  which  lunatics  are  mainbiined,  and  there  are  1784 
paupers  kept  in  private  houses.  The  total  number  of  lunatics  at  the 
end  of  1858,  was  5748,  of  whom  2718  were  males,  and  3030  females; 
of  this  total  4787  were  paupers.  In  the  vear,  188  males  and  182 
females  had  died.  There  had  beeti  244  males  and  379  females  dis- 
charged recovered,  and  198  males  and  216  females  not  recovered.  The 
admissions  in  the  year  were,  703  toales  and  921  females.  In  1859,  the 
number  had  been  a  little  over  5000,  of  whom  392  died,  and  497  were 
cured.  The  proportion  of  cures  to  deaths  had  been  improving  every 
year  since  1866. 

In  Ireland,  two  inspectors  of  Itmatlc  asylums,  with  the  requisite 
assistants,  have  been  appointed ;  and  the  erection  of  county  lunatic 
asylums  has  been  zealously  carried  forward.  There  are  now  16  dis- 
trict asylums  in  operation,  several  of  them  being  for  the  reception  of 
patients  from  two  or  more  counties  which  have  associated  themselves 
for  that  purpose ;  and  a  central  one  at  Dundrum,  county  of  Dubliu. 
Betweeti  1855  and  1860,  there  was  expended  on  the  construction  of 
such  asylums  the  sum  of  356,1 14^  The  ninth  report  of  the  inspectors 
of  Irish  limatic  asylums,  gives  the  tot  il  number  of  the  insane  of  all 
kinds  on  March  81, 1859,  as  11,218,  of  this  number  (at  the  end  of  1857), 
4262  were  at  large,  there  not  being  sufficient  accommodation  for  them 
in  asylums  at  that  time ;  the  number  being  po  doubt  greatly  reducetl 
in  the  interval  Of  the  remainder,  2087  males  and  2003  females  were 
in  the  district  asylums ;  89  males  and  41  females  were  in  the  central 
lu^luma ;  in  jaUs,  116  males  and  l07  females ;  in  poorhouses  (April  2, 
1859),  722  males  and  1324  females ;  and  in  private  asylums  (December 
81, 1858),  254  toales  ahd  213  fetoales ;  giving  a  total  of  3268  males 
lind  8688  fetoales  under  cate  and  supervision.  There  are,  in  addition, 
44  women  and  30  men  in  the  Dublin  Hospital  for  Incurables.  The 
generttl  management,  treatment  of  the  patients,  and  construction  of 
the  buildings,  are  similar  to  those  adopted  in  Great  Britain,  modified  in 
leme  unitoportant  details  by  peculiar  circumstances. 

So  many  public  asylums  having  beeh  built,  there  has  been  a  great 
tttiety  of  construction.  The  chief  requisites  insisted  on  by  the  com- 
toisfiionetn^  Are  li^ht,  vetatilation,  propel*  toeans  of  warming,  conve- 
nience and  cheerfulness  in  the  furniture,  and,  above  all,  ample  means 
for  out-door  exercise.  I'he  only  doubtful  psurt  of  the  arrangement  is 
the  dormitories,  some  good  ikuthorities  preferrllig  open  wards,  a^ 
admittilig  the  most  effective  superintendence  at  night ;  others  advo« 
^  eating  separate  sleeping  apartments,  as  being  less  likefy  to  admit  of  any 
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one  patient  disturbing  another.    Both  plans  have  been  adopted ;  and 
the  results  do  not  appear  to  differ  materially. 

A  great  improvement  has  taken  place  iu  the  class  of  persons  ap- 
pointed as  attendants,  or,  according  to  the  old  phraseology,  keepen. 
T^t  all  such  persons  should  possess  benevolence  and  intelligence  is 
essential  to  the  effective  working  of  a  humane  and  enlightened  system ; 
and  they  should  be  liberally  paid.  The  proportion  of  attendants  to 
patients  in  the  different  English  public  asylums  varies  from  one  to  ten, 
to  one  to  twenty ;  the  former  does  not  seem  too  much,  and  is  far  less 
than  that  in  all  well-managed  private  asylums.  No  ward,  however 
small,  should  have  less  than  two  attendants,  in  order  that  it  riiould 
never  be  left  without  one;  this  is  enforced  by  the  rules  of  several 
asylums ;  and  is  most  essential  wherever  a  night  attendance  is  adopted. 
In  some  asylums  this  attendance  is  endeavoiu'ed  to  be  effected  by 
making  the  day  attendants  imdertake  night  duty  in  turns ;  but  this  is 
taxing  their  physical  powers  too  severely,  even  when  they  are  released 
from  duty  for  half  the  succeeding  day. 

LUNATION,  the  time  between  two  new  moons.     [Moon.] 
LUNE,  LUNULE,  the  figure  formed  on  a  sphere  or  on  a  plane 
by  two   arcs   of  circles   which   inclose  a  space.      [Hypothemubk  ; 
SriiKUK.] 

LUNETTE,  in  fortification,  is  a  work  similar  to  a  ravelin,  or  demi- 
lune, but  generally  of  smaller  dimensions.     Such  works  have  been 
.placed  in  the  retired  angles  between  the  ditches  of  a  bastion  and  of  the 
collateral  ravelin,  but  they  are  now  usually  considered  as  advanced 
works,  and  are  placed  in  front  of  those  just  mentioned. 

The  form  of  a  lunette  is  the  same  as  that  of  the  redoubt  Y  in  the 
plan  at  the  end  of  the  article  Fortification  ;  and  its  positions  may  be 
understood  by  conceiving  such  works  to  be  placed  bejond  the  glacis  8  8 
on  lines  passing  through  p  and  z,  x  and  R,  and  produced.  Each  lunette 
is  protected  in  front  by  a  ditch  beyond  which  is  a  covered-way,  as  usual. 
The  best  disposition  for  a  series  of  such  works  is  that  in  which  they 
are  alternately  more  and  lees  advanced  beyond  the  fortress ;  since  then 
they  afford  one  another  a  reciprocal  defence  by  the  crossing  fires  which 
may  be  kept  up  from  the  nearest  &ceB  of  every  salient  and  retired 
lunette.  And  should  ihe  besiegers  succeed  in  carrying  their  approaches 
iip  the  glacis  of  the  latter,  the  artillery  on  the  flanks  of  the  two  more 
salient  and  collateral  lunettes  would  effectually  prevent  them  from 
forming  a  battery  on  its  crest  to  breach  the  work.  The  operations 
against  any  one  retired  lunette  must  consequently  be  postponed  till  the 
two  collateral  lunettes  ai'e  taken ;  whereas  had  all  been  equally  advanced 
beyond  the  fortress,  the  three  might  have  been  breached  and  assaulted 
at  the  same  time. 

To  give  the  more  advanced  lunettes,  which  are  generally  those  placed 
beyond  the  ravelins,  all  the  advantages  of  which  they  are  susceptible, 
the  magistral  lines  of  their  faces  should  coincide  with  the  sides  of  an 
equilateral  triangle  whose  base  is  a  line  joining  the  faces  of  the  two 
collateral  bastions  at  points  about  twenty  or  thirty  yards  from  their 
flanked  angles ;  for  thus  the  earthen  parapets  at  the  salient  angles  of 
the  lunette  will  not  be  easily  destroyed  by  rain,  and  the  ditches  before 
the  faces  of  the  work  can  be  defended  by  two  or  more  pieces  of  artillery 
conveniently  placed  on  the  faces  of  the  bastions.  The  ditches  of  the 
retired  lunettes  should  m  like  manner  be  defended  by  artillery  placed 
cm  the  faces  of  the  collateral  ravelins ;  and  the  magistoil  lines  of  their 
faces  should  consequently  be  directed  towards  such  ravelins. 

In  a  front  of  fortification  of  the  ordinary  extent  (860  yards)  this  rule 
for  placing  the  advanced  lunette,  will  permit  the  ditch  and  covered- way 
of  the  latter  to  be  defended  by  a  fix«  of  musketry  from  the  retired 
places  of  arms  L  L  fFoRTiFiCATiON],  and  from  the  covered-way  before 
the  bastions ;  aj^d,  that  such  fire  may  graze  the  bottom  of  the  ditch  of 
the  lunette,  this  ditch  ought  to  be  in  an  inclined  plane  nearly  coinciding 
with  the  slope  of  the  glacis  s  s.  Should  the  ditch  so  formed  be  too 
shallow  to  fulfil  its  end,  which  is  that  of  being  an  obstacle  to  the 
enemy  in  his  attempt  to  assault  the  lunette,  it  would  be  necessary  to 
make  it  deeper ;  and  that  it  might  not  thus  become  a  trench  in  which 
the  enemy  would  be  covered  from  the  fire  of  the  defendera,  it  shoiUd 
oommtmicate  with  water,  by  which  it  might  be  filled  previously  to  the 
expected  assault. 

The  rampart  of  a  lunette  differs  in  no  respect  from  that  of  other 
works;  it  should  have  the  same  relief,  or  height  above  the  natural 
ground,  as  is  given  to  the  ravelins ;  since,  as  in  Uie  latter  work,  the  fire 
of  artillery  should  be  capable  of  being  directed  against  the  trcniches  of 
the  enemy  at  the  foot  of  the  glacis,  over  the  heads  of  the  defenders  on 
the  banquette  of  the  covered- way.  Its  escarp  should  be  revdted  with 
brick  or  stone,  in  order  that  the  enemy  may  be  compelled  to  form  a 
breach  in  it  by  artillery,  or  by  a  mine,  previously  to  rw^lrmg  an  assault ; 
or  at  least  that  the  attack  by  escalade  might  be  a  process  of  difficulty 
and  danger.  The  terreplein,  or  ground  in  the  interior,  should  be  hi^ 
enough  at  the  goige  to  prevent  an  enemy  from  entering  there  without 
scaling-ladders ;  this  part  should  be  further  protected  by  a  loop-holed 
wall,  or  a  line  of  palisades ;  it  should  be  seen  and  defended  from  some 
collateral  work,  and  an  open  caponnidre,  or  a  subterranean  gallery,  for 
communication,  should  lead  from  the  gorge  of  each  lunette  to  the  place 
of  arms  in  its  rear.  The  advanced  covered-way  should  pass  in  front  of 
all  the  lunettes,  and  it  might  terminate  at  the  two  extremities  on  inac- 
cessible ground,  or  in  the  general  covered-way  of  the  place. 

Advanced  lunettes  about  a  fortress  form  strong  posts  for  artilleiy, 
by  which  an  enemy  is  compell(>d  to  commence  his  approaches  at  a 


gi*eater  distance  than  would  otherwise  bo  necessaiy.  The  length  of 
their  faces  may  be  from  sixty  to  seventy  yards,  and  Uiat  of  their  flanks 
from  fifteen  to  twenty.  It  is  considered  that  a  well-disposed  series  of 
these  works  would  prolong  the  defence  of  a  place  about  ten  or  twelve 
days.  But  they  are  only  proper  for  fortresses  of  the  first  magnitude, 
since  they  would  require  a  lirQe  garrison ;  and  the  troops  on  being 
compelled  to  retire,  mi}i;ht  not  find  sufficient  room  in  a  small  place. 

LUNGS,  DISEASES  OF  THE.  The  highly  oi^^ised  structure  of 
the  lungs  and  the  incessant  exercise  of  their  important  function, 
frequently  under  noxious  circumstances,  render  these  organs  perhaps 
the  most  liable  to  disease  of  any  in  the  body.  Exposure  to  damp  and 
cold,  sudden  atmospherical  changes  [and  transitions  of  temperature, 
want  of  proper  nourishment,  inattention  to  personal  cleanliness,  and 
some  of  the  mechanical  employments  in  which  the  confined  and  heated 
atmosphere  of  workshops  is  impregnated  with  minute  particles  of 
foreign  substances,  such  as  steel,  wool,  &c.,  may  be  considered  as 
amongst  the  chief  exciting  causes  of  this  extensively  prevailing  class  of 
diseases.  The  subject  may  be  conveniently  divided  into  those 
affections  which  are  acute  and  rapid  in  their  progress,  and  those  in 
which  their  course  la  slower  and  the  changes  of  structure  more 
gradually  effected. 

In  in^jimation  of  the  lungt  (pneumonia  peripneumonia)  the  air- 
cells  and  parenchymatous  structure  of  the  organ  are  the  seat  of  the 
disease.  This  affection  is  generally  preceded  in  a  greater  or  less  degree 
by  shivering  and  such  other  f  ebiile  symptoms  as  commonly  usher  in 
any  febrile  attack.  Soon  afterwards  pain  and  a  sense  of  oppression  are 
felt  in  the  chest,  with  hurried  respiration  and  a  short  dry  cough.  The 
pain  is  sometimes  severe,  sometimes  it  is  described  as  of  a  dull  aud 
obscure  kind  and  deeply  seated.  If  the  pleura,  or  investing  membrane 
of  the  lungs,  participate  in  the  affection,  it  is  generally  severe.  At  first 
there  is  little  expectoration,  but  this  increases  in  the  progress  of  the 
disease,  and  the  sputa  acquire  a  reddish  or  rusty  colour  from  the 
admixture  of  small  quantities  of  blood.  They  also  possess  an  unusual 
viscidity  and  tenacity,  sometimes  to  such  a  degree  that  the  vessel  into 
which  they  are  received  may  be  inverted  without  their  &Iling  out ; 
they  also  contain  numerous  minute  bubbles  of  aur,  which  are  prevented 
from  escaping  by  the  consistence  of  the  secretion. 

If  the  disease  continue  unchecked,  the  difficulty  of  breathing 
becomes  much  greater,  and  the  respirations,  which  in  the  natural  state 
are  about  20  in  a  minute,  increase  in  frequency  to  about  40  or  60. 
Sometimes  there  is  little  cough  throughout  the  disease,  but  most 
commonly  it  increases  as  the  disease  advances,  and  the  sputa  becomes 
more  deeply  tinged  with  blood.  The  features  subsequently  assume  a 
livid  appearance ;  the  breathing  gets  more  oppressed ;  expectoration  is 
effected  with  difficulty;  the  powers  of  life  fail,  and  the  patient  dies 
from  the  lungs  being  no  longer  able  to  carry  on  their  function. 

When  a  favourable  change  takes  place  in  the  course  of  the  disease, 
either  spontaneously,  or  from  judicious  medical  treatment,  it  is  generally 
attended  by  perspiration,  the  expectoration  loses  its  rusty  colour  and 
unusual  tenacity,  the  urine  becomes  turbid,  and  sometimes  there  is 
diarrhoea.  Andral  and  other  authors  are  of  opinion  that  improvement 
is  most  likely  to  take  place  at  certain  times — critical  days.  The 
diagnosis  of  this  disease  nas  received  most  important  assistance  from 
auscultation,  and  in  many  instances  it  has  been  detected  by  its  aid, 
where  formerly  it  would  have  been  overlooked.  The  assistance 
afforded  by  the  auscultatory  signs  will  perhaps  be  better  understood  if 
we  defer  them  until  we  have  spoken  of  the  changes  of  structure  in  the 
lungs  occasioned  by  inflammation. 

In  the  early  stage  of  pneumonia  the  inflamed  part  acquires- an 
unnatural  density  and  heaviness  from  the  unusual  accumulation  of 
blood  in  it,  and  u.  a  portion  of  lung  so  circumstanced  be  examined 
after  death,  pressure  with  the  finger  on  its  surface  leaves  an  indenta- 
tion which  is  not  filled  up,  as  would  immediately  be  the  case  in  a 
healthy  state  of  the  part.  When  it  is  cut  into,  a  bloody  frothy  fluid 
exudes  freely  from  it,  and  the  siufaces  present  a  deep  blood-red  colour, 
and  if  a  portion  be  squeezed  between  the  finger  and  thumb  a  crackling 
noise  is  heard  indicating  the  presence  of  air.  In  a  more  advanced  state, 
the  lung  is  found  still  more  dense,  and  does  not  crepitate  when 
squeesed,  showing  that  air  is  no  longer  admitted.  As  in  this  condition 
it  somewhat  resembles  liver,  it  has  been  termed  the  stage  of  hepatisa- 
tum*  When  the  disease  has  proceeded  still  further,  suppuration  may 
be  found  to  have  taken  place.  Pus  is  then  observed  to  be  effused 
throughout  the  structure  of  the  diseased  part,  by  which  its  dull  red  ia 
changed  to  a  yellow  or  straw  colour,  and  &e  mass  is  rendered  soft  and 
easily  broken.  Suppuration  in  the  form  of  abscess  very  rarely  occurs 
as  a  consequence  of  pneumonia.  Laennec  is  of  opinion  that  death 
most  probably  takes  place  before  the  change  can  have  proceeded  to 
that  extent. 

AuacuktUory  Signs. — ^In  that  stage  of  the  disease  in  which  there  ia 
only  an  accumulation  of  blood  in  the  part,  and  whilst  air  is  still 
adxnitted,  the  respiratory  murmur  is  hesud  on  examining  the  chest 
with  the  ear  or  stethoscope,  but  it  is  attended  with  a  crackling  sound 
which  resembles  that  produced  by  rubbing  a  portion  of  hair  between 
the  finger  sad  thumb  near  the  ear,  or  by  throwing  salt  into  the  iae ; 
this  is  commonly  called  crepitous  rattle  or  rhonchus,  crepitous  respira- 
tion or  crepitation,  A  dear  sound  is  also  heard  on  percussing  the 
chest. 
i      If  the  disease  has  proceeded  to  the  stage  of  hepatisation,  the  lung 
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being  in  that  part  solid  and  impervious  to  air,  percussion  will  afford 
only  a  dull  sound  without  resonance,  and  the  murmur  attendant  on 
respiration  will  be  altogether  wanting.  Should  a  large  bronchial  tube 
pass  near  the  hepatized  portion,  the  resonance  of  the  voice  in  the 
bronchus  will  be  heard  more  distinctly  than  usual,  on  account  of  the 
solid  being  a  better  conductor  of  sound  than  the  healthy  lung. 

When  suppuration  has  taken  place,  the  sound  on  percussion  is  also 
dull,  and  the  natural  respiratory  murmur  is  wanting,  but  in  its  stead  a 
loud  gurgling  noise  is  heard,  resembling  that  produced  by  air  passing 
through  Boi^-suds,  called  mueout  rkonehua.  It  is  perhaps  occasioned 
by  pus  escaping  into  the  laiger  air^tubes. 

Treatment, — The  treatment  of  inflammation  of  the  lungs  must  be 
conducted  on  the  same  general  principles  as  Inflammation  occurring  in 
any  other  part.  The  question  of  bleeding  for  the  inflammation  in  this 
disease  must  be  decided  on  general  principles.  Many  practitioners 
avoid  bleeding  in  this  and  other  inflammations,  unless  the  symptoms 
of  dyspnooa  beoome  urgent  from  an  embarrassment  of  the  circulating 
oxgans.  Even  here  the  question  arises,  as  to  whether  by  weakening 
the  system  by  bleeding,  the  congestion  of  the  lungs  may  not  be  in- 
creased. At  any  rate  lUl  are  agreed  that  having  recourse  to  bleeding 
in  all  stages  of  this  disease,  is  frequently  a  dangerous  practice.  The 
practice  most  generaUy  adopted  in  this  cotmtry  is  the  administration 
of  small  doses  of  tartarised  antimony  and  calomel  every  three  or  four 
hours.  Leeches  and  cupping  to  the  chest,  with  leisters,  have  also  been 
found  benefidal.  The  bowels,  skin,  and  kidneys,  should  be  acted  on 
by  purgatives,  diaphoretics,  and  diuretics. 

Inflanunation  is  sometimes  confined  to  the  bronchial  tubes,  and  is 
called  bronchitis ;  it  may  also  co-exist  with  pneumonia.  [Bboncbitis.] 

MortifieatUm  or  gangrene  of  the  Iwnga,  though  sometimes  occurring  as 
a  result  of  pneumonia,  most  frequently  takes  place  as  an  independent 
affection.  It  is  often  connected  with  the  tuberculous  condition  of  the 
lungs.  Qreat  fetor  of  tlie  breath,  with  an  expectoration  of  dark-brown, 
greenish,  and  fetid  sputa,  excessive  debility,  and  a  cadaverous  expres- 
sion of  countenance,  are  the  symptoms  by  which  it  is  indicated.  After 
death  portions  of  lung  are  found  in  a  partially  decomposed  state,  of  a 
dark  brown  or  dirty  greenish  appearance,  with  a  putrid  smelL  Ooca- 
sionallyi  under  favourable  circumstances,  the  morUfied  parts  have  been 
separated  and  removed  by  expectoration,  and  the  patients  restored 
to  health ;  but  this  is  not  a  result  which  can  commonly  be  looked  for. 
The  disease  has  been  known  to  occur  sometimes  as  a  consequence  of 
working  in  cesspools,  and  of  long  exposure  to  the  noxious  effluvia 
attendimt  upon  such  occupations. 

Hwmoptydt;  Spitting  of  Elood, — Expectoration  of  blood  may  occur 
either  by  exhalation  from  the  mucous  membrane  of  the  air-tubes  or 
from  the  lesion  of  a  blood-vesseL  It  generally  occurs  in  early  life, 
from  the  age  of  fifteen  to  thirty-five,  and  in  the  former  instance  may 
be  dependent  upon  local  conffestion.  Tins  determination  of  blood  to 
the  lungs  may  be  occasioned  oy  the  sudden  suppression  of  some  natural 
or  accidental  discharge  from  other  parts,  as  in  suppressed  or  impaired 
menstruation,  or  the  arrest  of  an  luemorrhoidal  dischai^  Malforma- 
tion of  the  chest  also,  by  interfering  with  the  ft«e  circulation 
through  the  lungs,  or  an  mipeded  transmission  of  blood  through 
the  abdominal  viscera,  from  the  presence  of  tumours  or  ascites,  may 
likewise  contribute  to  produce  it.  Sometimes  it  appears  to  be  de- 
pendent upon  an  altered  condition  of  the  blood  itself,  as  in  purpura 
and  some  eruptive  fevers ;  but  its  most  frequent  cause  is  tubercular 
diseaae  of  the  lungs,  in  which  it  may  arise  in  an  early  stage  from  the 
obstruction  to  the  circulation  occasioned  by  the  tubercles,  or  subse- 
quently from  the  vessels  participating  in  the  ulcerative  destruction. 
An  attack  of  haemoptysis  should  lead  io  an  accurate  examination  of  the 
chest,  in  order  to  ascertain  whether  tubercles  exist 

A  remarkable  sympathy  has  been  observed  to  exist  between  the 
uterus  and  the  organs  of  respiration,  and  spitting  of  blood  has  some- 
times been  known  to  precede  the  appearance  of  the  menses,  and  to 
cease  entirely  on  their  accession.  Sometimes  it  has  been  found  to 
supersede  the  discharge  altogether,  or  to  make  up  for  a  deficiency  in 
its  quantity. 

Aji  attadc  of  haemoptysis  is  usually  preceded  by  certain  premonitory 
symptoms,  such  as  chilliness,  headache,  lassitude,  and  a  qtdck  and 
vibrating  puke.  The  patient  also  experiences  a  sensation  of  weight, 
and  constriction  at  the  chest,  with  a  feeling  of  heat  and  Itching  in  it. 
The  I  expectoration  of  blood  is  attended  with  cough.  Sometimes  the 
quantity  brought  up  is  very  considerable,  and  is  expelled  with  violence ; 
at  other  times  the  sputa  are  only  streaked  with  it.  The  expectorated 
blood  is  generally  of  a  vermilion  colour,  and  when  in  small  quantities, 
it  is  frothy  and  mixed  with  air.  When  the  blood  comes  from  the 
stomach,  it  is  brought  up  by  vomiting  and  without  cough,  without  the 
frothy  appearance,  and  is  of  a  dark  grumous  character. 

Pulmonary  Apoplexy. — When  it  happens  that  the  blood,  instead  of 
being  exhaled  into  the  air-tubes,  is  efiused  into  the  parenchymatous 
stru^ure  of  the  lungs,  the  name  of  pulmonary  apoplexy  is  given  to  it. 
One  or  two  lobules,  or  a  small  portion  of  the  lungs  only,  may  be 
afiected  in  this  manner,  the  structure  of  the  part  not  being  broken 
down  by  it.  When  this  is  the  case,  haemoptysis  may  not  take  place. 
Such  effiiaions  are  found  after  death  in  the  form  of  circumscribed 
indurated  masses  of  a  daric  brown  colour  nearly  approaching  to  black, 
and  surrounded  by  the  lung  in  a  perfectly  healthy  state.  Life  not 
being  inmiediately  destroyMl  in  such  cases,  time  is  given  for  the 
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absorption  of  the  most  fluid  parts  of  the  blood,  which  will  account  for 
the  indurated  character  of  these  deposits.  When  the  effusion  is  more 
extensive,  large  portions  of  the  substance  of  the  lung  may  be  torn  and 
broken  down,  and  haemoptysis  to  a  very  considerable  and  generally 
immediately  fatal  extent  takes  place. 

One  of  the  most  common  causes  of  pulmonary  apoplexy  is  disease  of 
the  heart,  by  which  the  circulation  through  the  lungs  is  impeded  and 
oppressed  with  blood.  The  causes  mentioned  as  conducing  to 
haemoptysis  are  also  common  to  this  affection,  and  the  symptoms  are 
very  similar.  The  plan  of  treatment  in  these  affections  is  founded  on 
the  same  general  principles  as  are  applicable  in  any  case  of  internal 
haemorrhage.    [HiEMOiiBHAOB.] 

PhthieU  PtUmonaHa  is  by  &r  the  most  frequent  and  most  fatal  of 
all  diseases  of  the  chest.    [PHTmsis  Pulmonalib.] 

MaUgnaiU  DUecues  of  Lung$, — The  lungs  are  also  subject  to  diseases 
of  a  specifically  malignant  nature,  such  as  medullary  sarcoma  and 
melanosis;  but  these  rarely  occur  as  a  primary  affection.  The  medul- 
lary and  melanoid  matter  is  deposited  in  these  organs  as  a  secondary 
afibction,'in  conjunction  with  its  existence  in  other  parts,  and  frequently 
in  all  or  the  majority  of  the  organs  of  the  body. 

Black  or  Carbonaceous  Matter  in  the  Lwnge. — A  peculiar  diKoloration 
in  the  lungs  of  persons  who  have  died  after  working  for  a  long  period 
of  time  in  coal-mines,  or  in  mines  where  gunpowder  is  used  in  laige 
quantities  for  blasting  masses  of  rock,  has  been  observed.  The  lung  is 
found  of  a  coal-black  colour  throughout,  though  still  perfectly  natural 
in  all  its  other  characters.  It  also  exists  in  connection  with  disease  of 
the  lung,  and  the  expectoration  of  persons  so  affected  partakes  of  the 
same  colour.  The  cause  of  it  seems  to  be  doubtful ;  but  most 
probably  it  arises  frt>m  the  inhalation  and  absorption  of  the  carbon- 
aceous matter  existing  in  the  atmosphere  of  such  mines. 

Bony  and  cartilaginous  tumours  have  been  found  in  the  lungs,  and 
the  membrane  surrounding  the  lungs  (the  pleura)  is  sometimes  met 
with  converted  into  bone;  sometimes  it  is  studded  with  tubercles 
similar  to  those  f  otmd  in  the  luogs  of  Phthisis. 

For  an  account  of  inflammation  of  the  pleura  see  Flbubist. 

LUPININ,  a  bitter  non-azotised  matter  of  unknown  composition 
contained  in  lupin  seed. 

LUPULIN.    [Hops  ;  Humulus,  m  Nat.  Hist.  Div.] 

LUPUS  (the  Wolf),  one  of  the  old  constellations,  named  in  Aratus 
and  Ptolemy  simply  O^foi^,  "  the  wild  beast"  It  was  not  a  separate 
constellation,  but  was  carried  in  the  lig^t  hand  of  the  Centaur  towards 
the  Altar.  The  same  description  is  given  by  Hyginus.  In  modem 
Tnaps  it  is  represented  as  a  wolf  transfixed  by  &e  spear  of  the  Centaur. 
It  IS  situated  between  Centaurus  and  Ara,  directly  under  Scorpius. 

The  principal  stars  are  as  follows  : — 
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LUSTRUM  was  the  name  applied  to  a  period  of  five  solar  years 
among  the  Romans,  and  the  termination  of  this  period  was  generally 
marked  hj  great  reUgious  solenmities.  A  purifying  sacrifice,  called 
siiovetaurilia,  was  usually  offered  at  this  time  by  one  of  the  censors  in 
the  Campus  Martins  (Liv.,  i.  44) ;  and  the  victims  consisted  of  a  cow, 
a  sheep,  and  a  bull,  which  were  led  round  the  people  three  times  and 
then  slain;  but  this  sacrifice  was  sometimes  omitted  on  religious 
groimds.  (Liv.,  iiL  22.)  The  first  of  these  services  was  solenmised  at 
Home  under  King  Servius,  b.o.  566  ;  the  last  under  Yeepasian,  in 
A.D.  74.  Varro  (' De  Ling.  Lat,'  v.  2)  derives  the  word  lustrum  from 
lucre,  because  the  farmers  paid  their  taxes  at  that  time ;  but  others, 
with  more  probability,  trace  the  etymology  to  the  purifying  sacrifice 
which  was  then  offered. 

It  is  well  known  that  the  most  ancient  Roman  year  consisted  only  of 
10  months,  or  304  days,  and  that  this  year  continued  to  be  used  for 
religious  purposes.  Niebuhr,  in  his  'History  of  Rome/  has  shown 
that  the  kutrum  was  the  period  after  which  the  beginnings  of  the  dvil 
and  religious  years  were  made  to  coincide ;  since  five  solar  or  dinl 
years  of  365  days  each,  containing  1825  days,  coincide  with  six  religious 
years  of  304  days  each,  containing  1824  days,  with  the  difference  of 
one  day. 

In  Uie  time  of  Domitian  the  name  of  lustrum  was  given  to  the 
public  games  which  were  exhibited  every  fifth  year  in  honour  of  the 
Capitolme  Jupiter.  (Sueton., '  Domitian/  c.  4.)  The  poets  frequently 
used  the  word  for  any  space  of  five  years  (Hor., '  Od.,'  ii  4,  24 :  iv. 
1-6),  and  sometimes  confounded  it  with  the  Greek  olympiad,  which 
was  only  a  space  of  four  years.  (Ovid,  'Pont./  iv.  6-5;  Martial, 
iv.  45.) 

(Niebuhr^s  History  of  Home,  vol.  L,  pp.  270-280,  Eng.  iransL; 
Cretizer'iB  Abriss  der  Itimitchen  Antiquitdten,  p.  146 ;  and  the  article 
CsNSOR  in  this  work.) 

LUTE,  a  musical  stringed  instnunent  with  frets,  one  of  the  numerous 
varieties  of  the  ancient  cithara.  Until  towards  the  end  of  the  17th  cen- 
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tury  itfl  prac^oe  tormed  an  essential  part  of  a  good  education,  but  it  h»B 
since  been  partially  superseded  by  the  guitar:  neyertheleas,  ihe  salaried 
office  of  UUeniti  is  still  continued  in  the  Chapel  Royal,  though  the  place 
is  a  sineoute.  The  deriyation  of  the  word  is  prQbably  to  be  traced  to 
the  Teutonic  lut,  whence,  modified,  it  has  passed  into  ail  thp  Buropean 
languages,  whether  cognate  or  otherwise.  The  Qerman  verb  laiUen,  to 
Bound,  is  derived  from  laiUe,  a  lute. 

We  do  not  meet  with  any  notice  of  this  iostrum^t»  so  named, 
before  the  time  of  Dante,  who,  ludjcroualy  enough,  compares  the 
swelled  figure  of  a  person  suffering  under  dropsy  to  the  form  of  the 
lute.  The  shape  of  the  body  and  principal  or  lower  neck  may  be  seen 
in  our  wood-engraving  of  the  Arch-Ltjte.  Mersenne,  in  his '  Harmonic 
Uzuverselle '  (1636),  describes  the  lute  as  consisting  of  three  parts :  the 
table,  made  of  fir ;  the  body  or  belly ,  of  the  same  wood,  qr  cedar,  con- 
structed of  nine  convex  ribs  joined ;  and  the  Tieckf  on  which  was  fixed 
the  fiziger-board,  of  hard  wood,  having  nine  frets  made  of  oat-gut.  To 
these  is  to  be  added  the  hecui  or  crots,  in  which  the  pogs  or  screws 
were  placed.  Thomas  Mace,  a  celebrated  teacher  of  the  lute,  in  a 
curious  work  entitled  'Musick's  Monument'  (1676),  agrees  in  the  descrip- 
tion given  by  the  learned  French  monk,  adding  a  great  number  of  other 
particulars  relative  to  the  conatruction  and  use  of  the  instrument : 
to  this  remarkable  folio  we  refer  those  w^o  are  desirous  of  minute 
information  on  the  subject.  We  shall  here  only  state,  from  the  same 
writer,  that  the  lute  had  at  first  six  strings,  or  rather  eleven,  for  the 
five  largest  were  doubled;  but  that  the  number  was  gra4uaUy  increased 
till  it  reached  twenty-four.  He  tells  us  that  in  his  time  a  very  choice 
instrument  fetched  the  sum  of  100/.,  which  may  be  considered  as  equal 
to  40 W.  of  ouf  present  money.    [Arch-Lutb;  Guitar.] 

The  notation  for  the  lute,  theorbo,  &c.,  called  the  iMatwre,  differed 
entirely  from  that  of  other  instruments.  "  The  chords,'*  says  Sir  J. 
Hawkins,  "  are  represented  by  a  corresponding  number  of  lines,  and  on 
these  are  marked  the  letters  a,  b,  c,  &c.,  which  letters  refer  to  the  frets 
on  the  neck  of  the  instrument.  The  time  of  the  notes  is  signified  by 
markp  over  the  letters  of  a  hooked-  form,  that  answer  to  the  minim, 
crotchet,  &c.  This  is  the  French  tablature ;  but  the  Italians,  and  also 
the  Spaniards,  till  of  late  years,  made  use  of  figures  instead  of  letters." 
There  were  many  kinds  of  tablature,  but  being  now  obsolete  and  for- 
gotten it  is  unnecessary  to  add  anything  fiirther  concerning  them. 

LUTEOCOBALTIA.    [Cobalt,  Ammmiacal  Compounds  of.] 

LUTEOGALIilG  ACID,  a  peculiar  acid  extracted  from  nut-galls  by 
ether. 

LUTEOLll^  is  a  non-azotised  colouring  principle  founpl  in  the  woad 
{Reseda  luieola).    It  is  volatile  and  crystaOisable. 

LUTES,  in  chemistry,  are  substances  employed  in  various  operations 
for  closing  the  joints  of  apparatus,  and  especially  for  connecting  retorts 
and  receivers,  so  as  to  prevent  the  escape  either  of  the  vapour  or  gases 
generated  during  distillation  or  sublimation.  The  term  lute  is  also 
applied  to  the  external  coating  of  clay  and  sand,  or  other  substances, 
applied  to  glass  retorts,  in  order  that  they  may  support  a  high  tempe- 
rature without  fusing  or  cracking.  For  operations  on  the  large  scale, 
aa  the  distillation  of  aquafortis,  hydrochloric  acid,  &c.,  common  plastic 
clay  is  a  sufficiently  good  lute.  Sometimes  it  has  been  recommended 
to  use  what  is  termed  f<U  lute,  but  this  generally  only  in  small  distilla- 
tions, as  of  nitric  acid :  this  lute  is  prepared  by  mixing  dried  and 
powdered  pipe-clay  into  a  paste  with  linseed  oil;  and  the  joint  is 
further  secured,  both  where  this  lute  is  used  and  in  many  other  cases, 
by  tying  it  over  with  moistened  bladder. 

In  most  operations,  however,  a  mixture  of  pipe-clay  and  meal,  as 
linseed  meal  or  almond  powder,  is  quite  sufficient,  when  secured  by 
bladder,  for  any  purposes,  either  when  acids  or  ammonia  are  to  be 
distilled.  In  luting  common  stills,  in  which  oils  or  water  are  merely 
distilled,  linseed  meal  and  water,  made  into  a  paste,  form  an  effectual  lute. 

In  luting,  or  rather  coating,  glass  retorts,  in  older  to  enable  them  to 
sustain  high  temperatures,  Stourbridge  clay  or  Windsor  loam  mixed 
with  tow  have  been  used;  but  they  require  long  drying,  and  are  apt  to 
crack.  The  simplest  mode  is  that  of  brushing  the  retort  over  with  a 
paste  of  pipe-clay  and  water,  sifting  sand  upon*  it,  drying  it  quickly  in 
the  ash-pit  of  the  sand-heat,  then  covering  it  again  with  clay  and  sand, 
and  repeating  the  alternate  applications  and  drying  till  the  coating  is 
judged  sufficiently  thick. 

An  excellent  lute  for  these  purposes  consists  of  a  mixture  of  Stour- 
bridge day  and  asbestos,  made  mto  a  paste  >vith  water. 

LUTIDINE  (Cj^H^N),  an  alkaloid  isomeric  with  tduidinc,  found  in 
bone-oil,  and  also  formed  dming  the  distillation  of  cinchonine.  It  is  a 
volatile  oily  body,  lighter  than  water,  and  forms  very  soluble  salts  with 
most  of  the  acids. 

LYDIAN  MODE.    [Mode.] 

LYNX,  a  constellation  of  M«veliua,  situated  directly  in  front  of 
Ursa  Major,  the  head  of  the  animal  being  half-way  between  a  tJrsao 
Majoris  and  Capella.    Its  principal  stars  are  as  follows  :— 


LYON  KING-AT-ARMS.    [Herald.] 

LYRA  (the  Harp),  one  of  the  old  constellations,  representing  the 
lyre  of  Mercury  (Anvtus),  or  of  Orpheus  (^yginuB).  It  U^  surrounded 
by  Gygnus,  Aquila,  Hercules,  and  the  head  of  Draoo.  Its  brightest 
star,  4  |jyne,  also  called  Yega,  is  a  cpnspicuouii  object*  If  a  line  be 
drawn  tlurough  the  middle  of  Cassiopeia,  the  pole-star,  aofl  the  middle 
of  Ursa  Major,  this  star  may  be  seen  nearly  in  the  perpendicular  to 
that  line  drawn  through  the  pole-star.  When  Aquila  is  known,  a  line 
drawn  through  its  four  neighbouring  stars,  0,  A  %  and  7,  will  pass 
through  a  Lyre.    Its  principal  stars  are  as  follows :-« 
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LYR£)  (A^pif),  a  naiislcal  instrument  of  the  strmged  }ugd>  known, 
under  vai'ious  names,  from  the  earliest  historical  period.  The  Greeks 
ascribe  its  invention,  some  to  Hermes,  some  to  Apollo;  but  it  is 
possible  that  they  may  have  had  it  from  the  Egyptians,  and  the 
Egyptians  from  Asia.  Indeed  Holy  Writ  leads  ua  to  conclude  that  it 
waa  of  antediluvian  origin.  Jubal,  the  seventh  only  in  descent  from 
Adam,  was  ''  father  of  all  such  as  handle  the  harp  and  organ ; "  and  ba 
by  the  word  harp  we  are  to  understand  either  the  l^  itself,  or  some 
instrument  analogous  to  it,  we  must,  on  such  authority,  grant  to  the 
son  of  Lamech  the  merit  of  being  its  inventor.  In  our  version  of  the 
Scripture,  Jcinnor  (*T'132)  is  rendered  by  the  word  harp,  while  the 
Septuagint  and  Vulgate  give  the  Hebrew  term  a  Greek  form — KiBdpa, 
ciUiara,  a  word  generally,  though  we  believe  erroneously,  supposed  to 
be  synonymous  with  At/fw,  or  lyre.  Erroneously,  we  say,  because  it  is 
our  opinion  that  lyre  and  cithara  (or  guitar)  were  generic  terms ;  the 
fii*st  being  the  parent  cf  all  instruments  of  the  harp  ]dnd,  having  no 
neck  or  finger-board ;  the  last,  of  aU  those  furnished  with  a  neck,  and 
which  finger-board  probably  was  divided  by  frets.    {^Guitab;  Harf.] 

Fift.  1. 


It  is  true  that  in  all  the  remains  of  Grecian  art,  no  instrument  with 
a  neck  is  to  be  found.  Artists  perhaps  preferred  the  more  compact 
and  elegant  form  of  what  is  now  called  the  Grecian  lyre.  The  same 
taste  descended  to  the  modems  ;  witness  the  statue  of  Handel  formerly 
in  Vauxhall  Gardens,  as  Dr.  Bumey  well  remarks.  Montfaucon  tells  ua 
that  he  had  examined  the  sculptured  representations  of  six  hundred 
ancient  lyres  and  citharas,  and  found  not  one  with  a  neck.  But  hiid 
the  learned  father — who  was  a  most  excellent  and  indefatigable  anti- 
quary—lived in  the  present  da^,  he  would  have  met  with  abundant 
evidence  in  Egypt  to  prove  that  mstrumenta  with  necks --instruments 

Wg-  2. 


of  the  guitar  kind,  sncth  as  were  sutMequently  oolied  ?»ic8— ttcisted  at 
least  three  thou^md  years  ago..  The.  three-stringed  guitar,  says  Sir  J.  G. 
Wilkmson  ('  Manners  and  Customs  61  the  Aneient  Egyptiana '),  was  in 
use  at  the  earliest  period  of  the  sWptian  history;  "those  at  the 
Pyramids  are  apparently  of  a  date  ]Sa$  previous  to  Oartaaen,  or  Um 
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arrival  of  Joseph/'  And  in  BoBellini's  Bplendid  work  '  I  Monument! 
dell' Egitto  e  della  K tibia'  are  many  engravings,  some  coloured,  ex- 
hibiting instruments  of  great  antiquity,  resembling  in  essential  points 
the  modem  guitar,  or  lute,  with  a  neck,  but  this  much  elongated. 

The  most  ancient  Grecian  lyre — said  to  have  been  formed  by  Hermes 
from  the  shell  of  a  tortoise,  and  of  which  the  annexed  is  a  represenfca' 
tion,  as  given  by  Mersenne,  had  but  three  strings  {fig.  1).  That  of 
Terpander  (from  Blanchinus)  had  seven,  and  took  the  form  given  in 

Timotheus  increased  the  number  to  eleven ;  and  others  were  gradu- 
ally added,  till  they  reached  sixteen,  fifteen  of  which  rendered  the 
principal  sounds  in  the  Greek  scale,  and  the  sixteenth  was  the 
Prodanihcavmenoa,  that  Is,  the  added  or  Bupemumerary  sound. 

LYRIC  POETRY  is  commonly  understood  to  be  that  kind  of  poetry 
which  is  composed  in  order  to  musical  recitation,  but  the  epithet  has 
been  transferred  to  i^  kinds  of  verse  partaking  in  any  degree  of  the 
same  nature  as  that  to  which  it  was  at  first  applied.  Thui  ,we  hear  of 
lyrical  ballads,  the  greater  pjui  df  which  might  with  as  great  propriety 
be  called  epirad,  and  of  lyric  measures  in  Horace,  where  thertf  is  no 
ground  to  suppose  that  they  were  sung,  and  no  fitness  for  the  purpose 
of  musical  rehearsal.  In  a  former  article  [Epio  Poitbt]  we  have 
endeavoured  to  point  out  a  distinction  between  ^e  and  lyric  poetry 
more  satisfactory  than  common  language  allows ;  but  there  is  surely 
no  impropriety  in  giving  a  decided  meaning  to  words  whidi  have 
usually  been  understood  in  a  confused  sense,  particularly  when,  as  in 
the  pr^ent  caiie,  the  same  senses  have  been  applied  to  eaich,  so  as  not 
only  to  coilfuse,  but  to  confound  them.  Pursuing  then  the  course 
which  we  have  pointed  out,  lyric  poetry  must  be  defined  as  that  elaoB  of 
poetry  which  has  reference  to  and  is  engaged  in  delineating  the  com- 
poser's own  thoughts  and  feelings,  in  difttikietion  from  epio  poetry,  which 
details  external  circumstances  and  events. 

The  history  of  lyrical  poetry  is  perhaps  subject  to  greater  difiioulties 
than  any  other  species  of  composition.  In  that  nation  where  it 
attained  to  its  most  perfect  growth,  it  is  precisely  that  class  of  its 
literature  which  is  to  us,  except  in  regard  to  one  author,  a  total  blank. 
Pindar  is  nearly  all  that  remains  to  us  of  the  whole  lyric  poetry  of 
Greece,  and  great  as  his  reputation  has  deservedly  been,  we  have  no 
reason  to  consider  him  as  paramount  to  his  class,  and  very  good  reason 
for  denying  to  him  what  has  commonly  been  oonsidered  his  right,  that 
of  presenting  tis  with  the  purest  type  and  example  of  a  lyric  poet. 
And  scarcely  any  trace  remains  of  that  link  between  epic  and  lyric 
poetry  whici  Was  the  origin  of  Greek  tragedy;  This  was  perhaps  the 
most  national  form  of  lyric  poetry  among  the  Greeks,  the  others 
having  been  for  the  ihost  part  rather  the  productions  ai  individual 
imaginations,  which  gained  popularity  in  proportion  as  they  found 
sympathy,  mueh  in  the  way  in  which  moddrn  poetty  makes  its  way 
into  notice. 

Ulrici,  in  hia  ve^  elaboirate  work  on  the  history  of  Greek  poetry, 
gives  two  as  the  principal  sources  from  which  lyric  poetry  was  derived 
—religious  worship,  and  the  individual  feelings  of  the  people ;  the  first 
of  whieh  elements  is  traceable  in  one  of  the  two  kinds  of  epic  poetry, 
which  we  named  AtenUttf,  wbdle  the  seooad  is  that  in  which  condstathe 
difierenee  between  epic  and  lyric  poetry.  He  proceeds  to  divide  Greek 
lyric  ihto  the  D<»io,  iBolie,  and  Ionic  kinds :  which  correspond  nearly, 
the  fi»t  to  what  is  to  be  found  in  choruses ;  the  second  to  love-songs, 
such  aa  Sappho's,  and  drinking-songs,  or  scolia ;  and  the  third  to  l^e 
elegy,  epigram,  and  satire. 

It  has  been  ramarked  that  both  in  epio  and  in  lyric  poetry  the 
Romans  possessed  nothing  Uke  a  school  oi  poetS)  while  in  Greeoe  there 
iraa  a  regular  iffogreaaion  f torn  epic  to  lyric  schools,  each  of  which 
supplied  many  incUviduals  grouped  round  a  prindpal  figure  in  each 
cli^  Yii^  and  Lucan  are  the  types  of  Roman  epic  poetry,  and 
Horace  stands  almost  alone  as  a  lyric  poet.  But  to  attempt' to  give  a 
history  of  Roman  lyric  would  be  litUe  else  than  to  enumerate  every 
loan  who  wrote  verses  from  Enniua  downwards,  for  almost  every  one 
of  them  attempted  that  as  weU  aa  all  other  kinds  of  poetiy.  The 
whole  of  Latin  poetry  Was  in  fact  on  a  Greek  modal,  even  the  most 
original  of  the  Latin  poeta  having  borrowed  hia  'metres,  though  he 
might  make  evefythlng  eke  hia  own. 

It  might  perhaps  startle  any  one  to  be  told  that  satire  is  a  bmnch  of 
lyrio  poetry,  and  that  the  most  important  braaeh  of  Roman  lyric  is 
satire.  But  a  oarelul  review  of  the  definition  with  which  we  started 
cannot  fail  to  eti^ain  this.    Satire  is  eaaentially  lyrical  or  subjective 


in  its  nature,  and  the  Roman  satire  more  so  than  the  Greek,  inasmuch 
as  it  partakes  far  less  of  the  nature  of  lampoon  or  ludicrous  descrip- 
tion, and  deals  more  with  general  than  with  individual  traits  of 
character.  In  their  satire  it  is  that  we  must  look  for  information  on 
Roman  modes  of  thought  and  feelmg.  It  was,  or  at  least  appears  to 
us  to  have  been,  the  only  outlet  which  ^e  Imperial  tyranny  gave  to 
the  free  and  noble  spirit  of  Rome  in  her  best  days,  and  it  is  quite 
astonishing  how  far  this  liberty  was  employed.  What  it  was  in  earlier 
daya  we  cannot  tell,  except  as  far  as  Horace's  description  of  LuciUua 
avails.  The  words  may  mean  almost  anything,  but  we  should  be 
inclined  to  suppose  that  it  partook  much  more  of  the  nature  of  lampoon 
than  in  later  times.  To  the  satire  we  may  add  ita  powerful  auxiliary 
the  epigram,  the  same  in  name  but  very  difierent  in  nature  from  its 
Greek  fellow,  which  ought  rather  to  be  called  epigraph,  or  even 
epitaph. 

The  Horatian  lyrics  merged  in  the  later  ages  of  the  empire  into  a 
apeoies  of  poetry  much  neglected,  we  mean  ^e  rhyming  verses  of  the 
monks,  whieh  often  contain  Hebrew  sublimity  expressed  in  most 
Sonorous  verses.  They  are  curious  as  affording  the  best  specimen  of 
the  transition  from  scansion  to  accent,  that  is,  from  the  antique  to  the 
modem  rule  of  versification. 

Et^lish  lyrical  poetry  is  late  in  its  full  development,  for  to  call  our 
ballads  lyrical  is  a  misnomer,  seeing  that  the  prose  and  poetical 
romances  often  give  exactly  the  same  story  in  another  shape.  We  need 
go  no  further  than  the  ballad  '  Mort  d' Arthur,"  so  well  known  to 
readers  of  Percy's '  Reliques.'  At  the  same  time,  though  the  form  of 
these  ballads  is  mostly  narrative  or  epical,  there  is  often  a  strong 
admixture  of  lyrical  feeling,  as  in  '  The  Jew's  Daughter,'  <  Sir  Canline, 
and  others.  Scarcely  any  poems  occur  before  Sie  time  of  Milton 
deserving  the  title  of  lyrical,  except  pertulpe  some  of  Giles  and  Phineas 
Fletcher's  works  and  Shalupere's  sonnets.  In  '  Lycidas,'  '  II  Pense- 
roso,'  and  '  L' Allegro,'  we  see  almost  the  first,  and  perhaps  the  most 
beautiful  examples  our  language  can  boast.  The  prevalence  of  French 
taste  until  the  revival  of  poetrr  at  the  close  of  the  last  century  gave  so 
artificial  a  character  to  the  wortt  of  Dryden,  Pope,  and  their  successors, 
that  we  can  hardly  give  thejkitle  of  lyrical  to  any  of  th^m  except 


the  satires  and  a  few  fine 
Coleridge  are  too  well  know; 
exclusively  lyrical  is  the 
bined  more  ofNrhat  is 
qualities  requisite  to  mak^ 


^ 


In  our  own  day  Wordsworth  and 

require  that  we  should  point  out  how 

icy  of  their  Works.    SheUey  has  com- 

9ensuouB  btouty  with  the  rest  of  the 

_      lyrieal  poet ;  and,  among  living  poets, 

Tenpyaon  may  perhaps  be  mentioned  as  the  greatest  of  lyrical  poets. 

(Uhici's  QudddUe  dtf  HdiOMdvm  LithtkmH  /  Dunlo/s  HiiU  pf 
Bwman  Ztisra^iM^) 

LYRICS  are  those  versea  whieh  are  commonly  used  ih  lyrical  poetry. 
Such  are  those  of  Pindar,  of  Horace's  odea,  and  of  the  tragic  and  comic 
choruses.  They  are  generally  shf^,  in  order,  as  is  said,  to  agree 
better  with  the  time  of  atny  music  which  might  have  been  intended  to 
accompany  them.  The  old  grammarians  divided  all  verses  into  those 
in  which  the  metre  was  repeated  in  each  Hne  (tfora  vrix^v)^  such  as 
hexameters,  iambios,  and  trochaics;  and  those  which  require  more 
lines  than  one  to  make  up  a  Sjrstem  {Kvrh  <r6irrnfjta),  as  in  the  case  of 
Sapphio  or  Alcaie  verses,  or  a  ohoric  strophe.  The  latter  division 
contains  almoat  all  the  lyric  metres  known,  including  nearly  all  Horace's 
odes,  all  Pindar's,  and  aJl  the  choruses  and  even  anapaestic  systems. 
Of  these  strophes  a  further  division  has  been  made,  into  Umger,  such  as 
Pindar,  ^tesidiorus,  Simonides,  and  the  Greek  dnimatiBts  employed ; 
and  akoTter,  such  as  those  of  the  earlier  Ionian  and  uEolian  poets,  of 
their  imitatois,  and  of  Seneca,  besides  rare  examples  in  the  Greek 
dramatists. 

Hermann  further  distinguishes  the  longer  strophes  into  Dorian.. 
.£olian,  and  Lydian,  of  which  he  gives  examples  frozh  Pindar  to  prove 
that  the  first  was  used  where  impressive  majesty  was  requisite,  tha 
second  to  give  a  notion  of  rapidity  and  Vehemence,  and  the  third  as 
poaaeasing  part  of  the  qualities  of  each. 

A  question  baa  ariaen,  and  it  is  at  all  eventa  a  curious  point,  why 
lyrical  poama  an  generally  divided  into  linea  ao  much  shorter  than 
heroic.^  That  such  was  the  case  in  Greek  and  Roman  poetry  is  certain, 
and  it  ia  not  explained  by  saying  that  they  were  stmg  to  an  accompani- 
ment, for  surely  there  ia  just  as  much  reason  to  suppose  that  Homer's 
long  hexameters  were  chanted  as  Anacreon's  short  iambics,  and  music 
might  be  as  well  adapted  to  one  as  to  the  other. 

LYTTA.    [Cantuabides.] 
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Mis  the  labial  letter  of  the  liquid  aeries.    For  the  various  forms  of 
the  cbaraoters  by  which  it  has  been  denoted  in  the  chief  European 
languages,  see  Alphabet. 

The  changes  to  which  it  is  liable  are  chiefly  as  follows : — 

1.  MiB  interchanged  with  ».  Thus  m,  at  the  end  of  Latin  cases  and 
tenses,  is  generally  represented  by  an  n  in  Qreek.  Similarly  the 
Qerman  dative  ihm  and  accusative  ihn  have  been  confounded  in  the 
Englidi  him,  which  is  at  once  dative  and  aocusatiTe.  So  again  the 
Qerman  boden,  buten,  besen,  faden,  are  in  English,  hoUom,  hoaom,  buom 
or  broom,  fathom.  And  even  in  the  Greek  language,  notwithstanding 
its  aversion  to  a  final  m,  inscriptions  exhibit  such  forms  as  ron  fieurtfLW, 
aiBrip  fA§/i  ^ffvxas,  &c.,  where  the  nasal  is  modified  so  as  to  accord  with 
the  initial  letter  of  the  following  word. 

2.  M  with  b.  Thus  in  Latin,  hiems  co<6zists  with  hibemui,  twneo 
with,  tuber,  glomut  with  globus,  fama  with  fabula.  This  interchange 
explains  the  form  of  summuM,  the  superlative  of  sub,  of  sumo  for  subimo, 
and  perhaps  that  of  melwr,  as  the  comparative  of  benus  or  bdus,  the  old 
form  of  binus ;  whence  bene,  bdUa,  fitXr^pos,  fitKrurros,  ^mrurros,  &c. 
Again  fipcros  is  equivalent  to  fiporos,  and  so  related  to  the  Latin  mor-t 
and  the  Sanskrit  mri.  In  our  own  language  husband  is  a  corruption  of 
housemcM,  dommus,  the  correlative  of  housewife, 

3.  M  with  p.  Hence  the  Greek  forms  o/ifut,  rervfiitat,  &c,  for  ovfui, 
rvrvwfuu,  &c.  So  the  Greek  preposition  /iera  has  a  form  ireSo,  and  the 
Greek  tioXvfiSos  is  in  hsAm  plunAum, 

4.  M  with  V.  This  is  particularly  the  case  in  the  Welsh  language. 
Hence  the  name  Jloman  was  transferred  into  that  tongue  with  a  v  (or 
rather  an  /,  which  is  pronounced  as  v)  in  place  of  the  m ;  and  the  Latin 
amnis  is  believed  to  be  identical  with  the  Welsh  Afon,  pronoimoed 
Avon,  The  Latin  language  too  has  promtdgare,  apparently  for  provulr 
gare, 

5.  M  with  10  probably.  This  interchange  follows  easily  from  the 
last,  and  is  a  natural  step  towards  the  next.  The  German  mil  seems 
to  be  identical  with  our  own  wth.  In  Greek  too  /na,  **  one,"  and  the 
particle  tisv  (which  also  appears  to  denote  **  one,"  and  so  to  correspond 
to  Bff, "  two,"  probably  a  corruption  of  8vo),  seem  to  have  passed  through 
a  form  fia,  fw,  before  they  became  ta  and  k».  Compare  the  old  Latin 
oeno  and  the  English  one  as  it  is  pronounced. 

6.  Bi  diau>peaiing.  This  appears  to  have  been  the  case  even  at  the 
beginning  of  words.  See  what  is  said  above;  and  compare  the  Greek 
/MXP<f  "^th  axpis,  iiox^&»  with  oxhi{»,  the  Latin  iiMmia  with  the 
Teutonic  hand,  the  Latin  mer^re  with  the  English  earn.  At  the  end 
of  words  at  least,  ihe  loss  of  an  m  is  very  common,  particularly  after  o. 
Thus  the  Greek  and  Latin  verb  often  has  the  first  person  ending  in  d, 
where  analogy  would  lead  to  oi»  ;  scribo,  rvwrv.  Compare  in  Latin  the 
words  siMn,  inquam,  besides  the  other  tenses  scribebam,  scribam,  fto. ;  and 
in  Greek  tlie  middle  form  Tvirro/iA-eu,  Tvrrc<r-eu,  rimrflr-ai,  which  would 
seem  to  have  been  formed  from  an  old  active,  rvwrofi,  rvrrts,  rvwrtr, 
with  the  addition  of  a  fixed  suffix  denoting  self.  In  Latin  all  the 
adverbs  ending  in  o,  signifying  motion  to,  appear  to  have  lost  an  m, 
namely,  quo,  eo,  &c.  Hence  adeo,  quoad,  occur  in  conjunction  with  a 
preposition  which  elsewhere  requires  an  accusative.  Again,  an  m  has 
been  lost  in  posteS,  antea,  potttUu,  &c. ;  compare  postquam,  antequam,  &o. 
Lastly,  the  use  of  refert  m€a,rrfert  dcenmit,  interest  meS,  &a,  are 
probably  to  be  explained  by  the  fuU  forms,  rem  fert  meam,  rem  fert 
^OiceroniSj  inter  r«m  est  meam.  Such  a  use  of  ret  aocords  well  with  the 
phrases,  in  rem  meam  est,  e  re  tua  esL 

7.  M,  like  the  other  liquids,  but  not  so  frequently,  is  liable  to  change 
its  position  with  regard  to  the  vowel  of  a  root.  Thus  in  Greek  the 
root  Tfffi,  cut,  may  take  the  form  rfiri ;  and  Sc^umv  has  derivatives 
where  the  /i  is  next  to  the  i. 

The  letter  M,  or  rather  a  syxnbol  somewhat  like  it,  for  which  modem 
printers  have  found  it  convenient  to  substitute  that  letter,  was  used 
by  the  Romans  to  denote  a  thousand.  It  is  commonly  said  that  this 
character  was  thus  used  because  it  is  the  initial  of  miUe;  but  see 
NxnnERALs. 

MACE,  originally  a  club  of  metal,  whence  it  derived  its  name  of 
Ma^  or  Mafue,  and  whence  its  diminutive  Mazuelle  is  also  derived. 
Ii^  a  more  omaihental  form  it  is  used  as  an  ensign  of  authority  borne 
before  magistrates.  Of  this  last  kind  is  the  mace  placed  before  the 
Speaker  of  the  House  of  Commons  whilst  that  officer  presides  at  the 
sittings  of  the  House.  When  any  other  member  presides,  as  in  a  "  Com- 
mittee of  the  whole  House,"  the  mace  is  laid  under  the  table.  Cromwell's 
direction  to  "remove  that  bauble,"  when  he  dissolved  the  Long  Parlia- 
ment, is  familiar  to  evexy  one.  It  was  until  lately  commonly  supposed, 
that  the  actual  mace  to  which  he  referred,  was  that  presented  by 
Charles  II.  to  the  Royal  Society,  to  be  placed  before  the  President  at  the 
meetings  of  the  society,  and  without  which  no  meeting  is  legal.  But 
this  has  been  shown  to  be  an  error  by  Mr.  Weld,  the  secretary,  in  his 
'  History  of  the  Royal  Society '  (vol  i.  p.  160,  &c.).  The  mace  pre- 
sented to  the  Royal  Society  was  a  new  one,  made  for  the  purpose.   The 


old  mace  of  the  House  of  Conmions  appears  to  have  been  broken, 
melted,  and  sold  by  order  of  the  House,  August  9, 1649. 

The  mace  as  a  military  weapon  was  peculiarly  appropriated  to  the 
cavalry,  and  in  the  Bayeux  tapestry  several  are  represented  in  the 
hands  of  the  combatants.  It  is  not  dear  when  tlie  fashion  of  sus- 
pending them  from  the  saddle-bow  for  occasional  use  was  first  intro- 
duced into  Europe,  but  as  it  seems  to  hajre  been  borrowed  from  the 
Asiatics,  we  may  perhaps  assign  it  to  the  middle  of  tiie  13th  century. 
Muratori  observes  that  in  a  dose  conflict  of  cavalry  it  was  exceedingly 
difficult  to  overthrow  or  wound  powerful  men  in  armour  sitting  on 
horseback,  for  their  persons,  being  envdoped  in  hauberks,  helmets, 
and  other  iron  coverings,  eluded  the  power  of  swords,  darts,  arrows, 
and  such  like  weapons.  For  this  reason  it  was  usual  to  strike  men  so 
defended  with  iron  maces,  or  to  turn  the  attack  on  the  horses,  that  by 
Tnalring  them  fall  they  might  seize  the  rider ;  or  if  he  tumbled  on  the 
ground,  the  weight  of  his  armour  might  render  him  unable  to  contend 
with  any  effect. 

Maces  seem  to  have  been  much  used  from  the  time  of  Edward  II., 
both  in  battles  and  tournaments.  Meyrick  says  all  the  heavy  cavalry 
were  supplied  with  them  in  the  15th  and  leth  centuries,  though  tiiey 
sometimes  gave  waj  to  the  short  battle-axe  and  horseman's  hammer. 
The  invention  of  pistols  in  the  reign  of  Henry  VIII.  occasioned  their 
disuse  in  the  time  of  Elizabeth. 

Ellis,  in  his  notes  to  the  '  Fabliaux,'  says  the  mace  was  a  common 
weapon  with  ecclesiastics,  who,  in  consequence  of  their  tenures,  fre- 
quently took  ihe  field,  but  were  by  a  canon  of  the  church  forbidden  to 
wield  the  sword. 

The  word  Mace  is  sometimes  used  by  our  old  writers  in  the  sense  of 
tuceptre. 

MACERATION  is  the  exposing  of  any  substances,  and  generally 
those  of  vegetable  origin,  whrn  reduced  to  coarse  powder,  to  the  action 
of  water  or  any  other  liquid,  without  the  assistance  of  heat,  in  which 
last  circumstance  it  difrars  from  digestion.  The  object  of  maceraticm 
is  twofold ;  either  merely  to  soften  the  parts  of  the  substance  operated 
on,  BO  as  to  aUow  of  the  more  ready  subsequent  aoticm  of  heat,  as  when 
cinnamon  or  doves  are  macerated  in  water,  previoudy  to  distillation ; 
or  it  is  employed  to  dissolve  ihe  aromatic  parts  of  a  substance,  when 
digestion  would  not  merdy  dissolve  but  disdpate  them. 

MACHICOLATION  (in  French  Maeh^uUs,  or  MadUemtUs),  This 
term,  which  is  obvioudy  derived  from  the  two  French  words  miehes 
and  eouler — ^to  pour  down  ignited  materials— afterwards  compounded 
into  the  barbaroudy  Latiniised  one  maschicoUUum,  or  macchicolatum, 
was  significantly  bestowed  on  those  openings  in  the  parapet  of  a 
fortified  bmlding  through  which  ignited  combustibles  {miches),  or 
mdted  lead,  stones,  &c.,  were  poured  and  hurled  down  upon  the 
bedegers.  The  apertures  were  formed  in  the  soffit  or  under  surface  of 
the  projecting  parapet,  which  was  supported  upon  corbel  stones,  the 
perforations  themselves  being  in  the  soffit,  between  those  stones.  By 
this  ingenious  contrivance  the  bed^ged  were  enabled  to  harass  their 
assailants  in .  a  most  formidable  manner,  while  they  themselves  were 
protected  by  the  parapet  and  its  battlements.  Machicolations  were 
frequently  confined  to  particular  dtuations,  such  as  over  an  entrance 
gateway  and  the  towers  fUmking  it,  or  other  parts  most  Ukdy  to  be 
assaulted. 

MACHINE,  an  object  by  the  intervention  of  which  a  motive  power 
is  made  to  act  upon  any  body  and  overcome  the  force  by  which  the 
latter  resists  the  effort  to  change  its  state  of  rest  or  motion.  A 
machine  differs  in  no  respect  fr^  a  tool,  an  inttrument,  or  an  engine, 
and  any  one  of  these  terms  might  be  used  indifferently  for  the  same 
thing :  the  word  tool  is,  however,  generdly  applied  to  an  object  con- 
taining in  its  construction  some  mechanical  power,  and  which,  when  in 
use,  is  held  in  the  hand  of  the  operator. 

The  advantage  whidi  any  machine  affords  for  overcoming  resistance, 
consists  in  tiie  reaction  by  which  it  supports  a  certain  portion  of  the 
weight  producing  that  resistance,  so  that  the  motive  power  has  only  to 
counteract  the  remainder.  This  may  be  immediately  observed  in  those 
dmple  machines  called  the  meehanieal  powers.  For  evample :  in  the 
lever,  the  whed  and  axle,  and  the  pulley,  the  properties  of  which 
depend  on  the  theory  of  paralld  forces  (when,  consequently,  of  the 
renstance,  the  moving  power,  and  the  reaction  of  the  machine,  some 
one  is  equd  to  the  sum  of  the  two  others),  any  convenient  portion  of 
the  resistance  may  be  made  to  rest  on  the  point  of  support^  or  the 
point  of  suspension.  Again ;  in  the  inclined  plane,  the  wedge,  and  the 
screw,  the  properties  of  which  depend  on  the  theory  of  forces  concur- 
ring in  a  point,  the  motive  power,  the  resistance,  imd  the  reaction  of 
the  support,  are  represented  by  the  three  ddes  of  a  triangle ;  and  the 
ratio  of  the  first  to  dther  of  the  others  may  be  varied  at  pleasure  by 
the  construction  of  the  machine. 

The  powers  employed  to  give  motion,  through  machinery,  to  any 
object,  are  produced  by  the  muscular  strength  of  men  or  animals;  the 
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actions  of  weigkU,  9pnng$,  vfind,  water,  tteam,  or  fired  gunpowder  ;  and 
theBe  powers  may  generally  be  considered  as  pressures  exerted  during 
certain  portions  of  time.  Even  that  power  which  is  produced  by  a 
sudden  impulse,  as  when  a  rammer  descending  by  its  wdght  falls  on 
the  head  of  a  ^e,  is  only  a  pressure  existing  diuing  an  indefinitely 
short  interval  of  time.  The  point  in  any  machine  to  which  the  moving 
power  is  applied  is  called  the  impdled,  and  that  against  which  the 
resistance  acts  is  called  the  working  point. 

In  the  employment  of  any  machine  a  certain  portion  of  the  power 
is  expended  in  overcoming  the  inertia  and  friction  of  the  materials, 
and  that  which  remains  is  the  only  efficient  force  by  which  the  useful 
effect  is  to  be  obtained.  Thus,  in  pushing  or  drawing  a  body  up  an 
indined  plane,  the  effective  motive  power  is  lees  than  that  which  is 
actually  expended  by  as  much  as  is  necessary  to  overcome  the  inertia 
of  the  body  and  its  friction  on  tfie  plane;  and  these  might  be  avoided 
if  it  were  possible  or  convenient  to  raise  the  body  vertically  to  an 
equal  height  by  the  descent  of  a  body  of  greater  weight,  when  both 
are  connected  together  by  a  string  passing  over  a  pulley.  The  loss 
of  power  from  inertia  is  doubled  when  a  reciprocating  motion  exists 
in  the  same  machine;  for  a  momentarv  state  of  rest  takes  place 
between  every  two  contouy  directions  of  the  movement,  and  imme- 
diately aftcnwards  a  .new  inertia  is  to  be  overcome.  The  retarding 
forces  above  mentioned  are  evidentiy  greater  as  the  quantity  of 
machinery  in  an  engine  is  augmented ;  and  hence  every  machine  should 
be  as  simple  as  possible  consistentiy  with  the  requisite  relation  between 
the  moving  power  and  the  opposing  resistance. 

In  the  construction  of  machineiy  it  is  evident  that  all  abrupt 
variations  of  velocity  should  be  prevented,  on  account  of  the  irregularity 
which  they  induce  in  the  action.  When,  for  example,  one  whed 
drives  another  by  means  of  the  teeth  on  their  circumference,  the 
pressure  of  the  teeth  takes  place  wholly  on  one  side  of  the  latter,  and 
the  movement  may  be  steady  if  the  teeth  are  well  formed ;  but  on  a 
sudden  diminution  of  the  velocity  of  the  driving-wheel,  that  which 
is  driven,  continuing  for  a  time  to  move  with  its  actual  velocity, 
tends  further  to  retard  the  movement  of  tiie  other,  and  the  pressure 
of  the  teeth  against  each  other  takes  place  on  the  opposite  side.  Thus 
a  shakhig  motion  is  produced  which  diminishes  the  efficacy  of  the 
machine  The  disadvantage  attending  such  variations  in  the  move- 
ment of  the  machineiy  renders  it  advisable  to  gain  the  required  effect 
by  continued  pressure,  if  possible,  rather  than  by  the  employment  of 
percussive  forces. 

It  is  also  a  maxim  assented  to  by  engineers  that  the  impelled  point 
of  a  machine  ^ould  not  be  allowed  to  move  with  a  greater  velocity 
than  that  with  which  the  motive  power  can  act  upon  it ;  since  in  this 
case  the  excess  of  velocity  in  the  machine  will  be  employed  in  accele- 
rating tiie  motion  qi  the  power,  and  thus  the  general  acceleration  of 
the  machine  will  suffer  a  corresponding  diminution.  The  velocities  of 
the  impelled  and  working  points  should  therefore  be  properly  adjusted 
to  the  pressures,  the  inertia,,  and  the  friction,  in  order  that  idl  possible 
advantage  may  be  derived  from  the  machine. 

A  just  estmiate  of  the  power  of  a  machine  ought  to  include  the 
effects  of  all  Uie  momentaiy  accelerations  and  retardations  of  motion  to 
which  it  is  subject,  and  all  the  losses  arising  from  inertia  and  friction ; 
but  as  the  introduction  of  these  drcumstances  would  excessively  com- 
plicate the  investigation,  it  is  usual  to  make  the  measure  of  the  power 
depend  on  the  condition  that  tiie  impelled  and  working  points  shall  be 
in  a  state  of  uniform  motion.  For  then,  agreeably  to  the  property  of 
the  simple  lever,  the  velocities  of  those  extreme  points  will  be  in- 
versely proportional  to  the  forces  which  would  be  in  eqnilibrio  at  the 
same  points ;  and  the  rule  propounded  by  Euler  is,  that  in  every 
xnachine-,  simple  or  complex,  tiie  pressure  at  the  impelled  point, 
multiplied  by  tiie  velocity  of  that  point,  is  equal  to  the  product  of  the 
resistance  at  the  working  point  by  the  velocity  of  the  same  point;  or 
the  momentum  of  resistance  (commonly  called  the  perforwuince  of  the 
machine)  is  equal  to  the  momentum  of  impulse.  Whatever  objection 
may  be  made  to  this  rule  with  respect  to  the  measure  of  the  power  in 
action,  no  doubt  can  exist  that  it  affords  a  correct  value  of  the  useful 
effect;  and  the  latter  may  therefore  be  measured  by  the  weight 
which  might  be  raised  by  the  machine  to  a  given  height  vertically  in 
a  given  time.  The  fact  is  sufficientiy  evident  when  a  mass  of  any 
material  is  to  be  conveyed  from  one  place  to  another,  or  when  a  body 
is  let  fall  on  any  object  from  a  given  height.  It  follows  that,  if  an 
algebraical  expression  be  obtained  for  the  momentum  of  the  resistance 
in  terms  involving  that  resistance,  the  motive  power  and  the  distances 
of  their  points  of  application  from  the  axis  of  motion,  on  making  the 
differentia^  of  that  expression  equal  to  lero,  the  ratio  of  the  resistance 
to  the  moving  power,  when  the  useful  effect  of  the  machine  is  a 
maximum,  may  be  found  from  the  resulting  equation. 

If  M  represent  the  mass  of  any  body  moved,  w  its  weight,  which  is 
equal  to  ug,g  (=82)  feet)  expressing  the  force  of  gravity;  also,  if  H 
be  the  height  to  which  the  body  may  be  raised  in  one  second  of  time, 
and  y  the  velocity  which  a  body  would  acquire  by  frUing  vertically 
through  a  height  equal  to  H,  we  shall  have,  by  the  theory  of  motions, 
y*^2gTi;  whuice  WH  (the  momentum  of  resistance,  or  the  useful 
effect  of  a  machine)  s  4  m  y'.  This  last  expression  is  designated  the 
Uving,  or  active,  force  of  the  body  moved;  and  it  expresses  the  force 
of  a  body  in  motion,  in  contradistinction  to  the  simple  pressure  exer- 
ci.sGd  by  a  body  at  rest. 


It  is  commonly  asserted  that,  in  the  employment  of  machineiy,  as 
much  is  lost  in  time  as  is  gained  in  power,  or  that  the  momentum 
of  resistance  is  proportional  to  the  power  employed;  but  this  rule 
requires  some  modification.  It  can  be  diown  to  hold  good  in  a  well- 
constructed  machine  when  the  object  moved  resists  by  its  inertia  only ; 
but  if  the  inertia  is  but  a  small  part  of  the  resistance,  the  momentum 
of  the  latter,  or  the  work  done,  ia  found  to  increase  nearly  as  the  square 
of  tiie  power  employed. 

The  various  ingenious  contrivances  which  have  been  adopted  in 
machines  for  regulating  the  velocities,  and  for  converting  one  species 
of  motion  into  another,  are  noticed  in  the  article  Whkels. 

In  investigating  the  relations  between  the  motive  powera  and  resist- 
ances to  be  overcome,  which  render  the  effect  produced  a  mn-giw^nm 
with  respect  to  quantity  of  motion  or  velociiy,  or  which  render  the 
time  of  the  performance  a  minimum,  it  ia  usual  to  consider  that  in 
every  machine  there  is  a  certain  point  at  which,  if  the  moving  power 
were  immediately  applied,  and  a  certain  point  at  which,  if  the  resist- 
ance to  be  overcome  were  immediately  applied,  the  effect  produced 
would  be  the  same  as  that  which  ia  produced  by  the  machine  in  its 
actual  state.  Thus,  in  a  machine  consisting  of  several  wheels  and 
axles  with  which  weights  are  raised  by  means  of  ropes  passing  over 
their  ciroumferenoes,  the  points  at  which  the  ropes  immediately  con- 
nected with  the  moving  power  and  tesistsnoe  aro  tangents  to  the  cir- 
cumferences are  those  at  which  the  forces  are  conceived  to  be  applied. 
Also,  if  several  forces  act  at  once  as  moving  powera,  and  resistances 
are  to  be  overcome  at  once  at  various  points,  tiie  resultant  of  all  the 
forces  and  that  of  all  the  resistances  must  be  taken  for  the  effective 
moving  power  and  the  effective  resistance.  The  points  of  application 
of  these  resultant  forces  are  to  be  found,  and  at  these  points  such 
resultant  forces  are  conceived  to  be  applied :  the  effects  of  friction, 
the  rigidity  of  ropes,  and  every  other  impediment  to  the  action  of  the 
machine,  are  also  to  be  estimated  and  applied  as  additions  to  the 
resistance  which  is  to  be  overcome;  and  uus  a  complex  machine  ia 
reduced  to  an  equivalent  mechanical  power  of  a  simple  form. 
The  velocities  of  the  points  at  which  these  resultant  forces  are  con- 
ceived to  be  applied  are  equal  to  the  velocities  of  the  power  and 
resistance. 

The  motion  in  machines  may  be  of  two  kinds.  On  the  application 
of  force  to  a  machine  previously  at  rest  a  certain  movement  ia  induced, 
and  this  movement  for  a  time  is  accelerative ;  but  in  some  machines, 
after  a  while,  the  resisting  power  and  the  friction  of  the  materiab 
destroy  the  acceleration,  when,  unless  the  machine  is  subject  to  varia- 
tions of  force,  as  ia  the  case  with  those  which  are  impelled  by  tiie  wind 
or  by  the  force  of  men  or  animals,  the  movement  will  become  uniform. 
On  tiie  other  hand,  there  are  machines  which  are  acted  on  by  a  con- 
stantiy  accelerative  power,  as  when  a  weight  at  one  end  of  a  rope  pass- 
ing over  a  wheel  descends  from  an  elevated  place  and  raises  a  weight 
attached  to  the  other  extremity. 

If  the  velocities  of  the  points  of  application  of  the  equivalent  forees 
are  uniform,  a  simple  equation  will  express  the  dynamical  equilibrium 
of  the  machine;  for,  7  representing  the  moving  power,  and  y  the 
velocity  with  which  it  moves,  /  the  force  of  resistance  and  v  its  velo- 
city, we  have  in  the  case  of  equilibrium 

Fy=/t»; 

the  fint  member  of  the  equation  is  frequentiy  designated  the 
foomentuM  of  impuUe,  and  the  second  the  ^eet  produced  by  the 
machine. 

But  the  effect  of  a  moving  power  on  a  machine  in  motion  is  different 
from  that  of  an  equal  power  on  a  madiine  at  rest ;  for  the  effect  pro- 
duced by  any  constant  power  in  the  former  case  depends  upon  its 
relative  velocity,  or  the  difference  between  its  own  velocity  and  that  of 
the  manhine.  Mid,  by  dynamics,  it  varies  with  the  square  of  the  rela- 
tive velocity.  Therefore,  in  order  to  introduce  the  absolute  effect  of  a 
force  into  the  equation  of  equilibrum  in  place  of  the  efficient  force, 
there  must  be  given  the  velocity  which  would  render  the  force  quite 
ineffectual,  as  well  as  tiie  actual  velocity  of  tiie  point  of  application  : 
let  the  former  be  represented  by  y*,  and  the  latter  by  y ;  than  V  repre- 
senting the  absolute  force  when  the  velocity  is  zero,  and  f  the  actual 
force  when  the  velocity  is  y  {v*  being  determined  by  the  weight  or 
resistance  which  is  just  sufficient  to  prevent  the  power  from  communi- 
cating motion  to  the  machine,  and  y'  by  the  velocity  with  which  the 
machine  can  move  when  the  resistance  is  zero). 


./v*— y\« 
whence  v=¥'X—J-i- 


r'  IV  iiy*^ :  (v'— v)*; 


Then  the  fint  member  of  the  equation  F  Y=fv  becomes 


ylt 


or,  putting  v'  for  y'-y,  which  gives  y=v'— i/,  it  becomes 

Now,  in  order  to  find  the  velocity  which  is  consistent  with  the  pro- 
duction of  the  greatest  effect  by  the  machine,  this  expression,  which 
represents  the  equivalent  oifv,  the  efficient  action  of  the  machine,  ia 
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to  be  a  nuzlniuiB;  therefore,  difibrentfaitiiig  that  ezpreerion^  1/ being 
the  Tariable,  and  making  the  result  zero,  we  hare 

8Y'-3t;'=sO;   whence   «'=~v' 

3 

and,  by  substituiion,  Y  =  — v*. 
"  8 

Hence,  if  the  resistance  opposed  to  the  machine  is  susceptible  of 
being  varied,  it  should  be  rendered  such  that  the  velocity  v  of  the 
point  of  apphcation  of  the  equivalent  force  is  one-third  of  the  greatest 
velocity  v'  which  the  power  can  produce  if  unreaisted.    Subetituting 

F  Y|  the  momentum  of  impulse,  or  the  effect  of  the  machine,  becomef 

-LrV  when  that  effeet  ii  a  iiiaximum,  the  resistance  remaining 

27 

unaltered* 

Ii  two  bodifli  aM  ocmnected  together  by  a  flexible  line  (supposed  to 
be  withoot  weight)  passing  over  a  pulley  at  the  cominon  summit  of  a 
doob^  hudined  plane,  the  parts  of  the  Ime  being  parallel  to  the  sur- 
faces  of  the  two  phmes ;  the  relation  between  the  weights  may  be 
determined  so  that  the  momentum  of  that  which  is  to  be  raised  by  the 
descent  of  the  other  may  be  a  maximum.  Let  p  and  w  be  the  weights 
el  the  bodies,  or  the  forces  of  gravity  acting  on  them  vertically,  and  let 
6  and  ^  be  the  respective  inclinations  of  the  planes  on  which  they  are 
placed,  to  the  horison ;  then  p  sin.  6  and  w  sin.  ft'  are  the  foroes  of 

gravity  on  the  planes,  and  consequently  J?-5B — ~*^  ^™ —  La  the  ac- 

|)  + V 

eelerative  force  by  which />  descends. 

Now;  by  dynamics,  the  velocity  of  a  body  varies  with  the  force  k&d 
time ;  therefore,  v  representing  the  velocity  of  p  or  w,  and  t  the  time 
of  motion, 

p  sin  B—Vf  sin  ft  ' 


V9t 


p+w 


and  consequently  the  momentum  10  v  varies  with 

pwam  B^u^  sin  9 


p  +  w 


t: 


this  expression  is  to  be  a  maximum ;  therefore,  differentiating  it,  w 
being  toe  variable,  and  making  the  result  equal  to  zero,  the  i^ue  of  w 
may  be  found  in  terms  of  jo  by  a  quadratic  equation :  thus,  the  required 
relation  may  be  obtained. 

If  it  were  required  to  find,  in  any  machine  which  when  reduced  to 
its  most  simple  state  may  be  considered  as  a  lever  or  a  wheel  and 
axle,  the  ratio  of  the  velocity  of  the  moving  power  to  that  oi  the 
resistance  to  be  overcome  when  the  latter  is  a  Tp^yinf^i^n^  the  following 
process  may  be  used. 

Let  the  arms  of  the  supposed  lever,  or  the  Bemi-diameters  of  the 
supposed  wheel  and  axle,  be  represented  by  r  and  r^,  the  power  j>  being 
applied  at  the  extremity  of  r,  and  the  resistance  w  at  that  of  r'.    By 

wr* 
the  nature  of  the  lever, p=  —  in  the  case  of  equilibrium;  therefore, 

when  the  power  is  such  as  to  produce  motion,  the  motive  force  may  be 

expressed  by  y  —  —  if  applied  at  the  extremity  of  r.    Now,  in  order 

that  the  momentum  of  the  inertia  of  w  at  a  distance  /  from  the 
fulcrum  maybe  made  equivalent  to  the  momentum  of  inertia  of  a 
body  at  a  distanee  r,  on  representing  such  body  by  p",  we  have 

ji"fAsf0r^;  whence  ^"b  -p- 1  the  whole  inertia  to  be  overcome,  if 

applied  at  a  distance  r  from  the  fulcrum,  wiU  therefore  he  p+  -;t-, 
and  the  acceleraUve  force  at  the  extiemify  of  r  will  be 


!»  + 


wr 


» 


r*pTw7^ 


But,  by  dynamics,  the  velocity  of  a  body  varies  with  the  force  and 
time ;  therefore,  representing  the  velocity  at  the  end  of  the  arm  r  by  v, 

in  order  to  obtain  the  velocity  at  the  end  of  the  arm  r,  the  expreasion 
for  V  must  be  reduced  in  the  ratio  of  r  to  t*' ;  therefore  the  velocity  at 
the  latter  extremity  varies  with 

Tf^p—r'^w 

i^p^wr" 

This  expression  is  to  be  a  maximum ;  therefore,  on  differentiating  it, 
r'  being  the  variable,  and  making  the  result  equal  to  zero,  tiiere  wiU 
be  obtained  the  ratio  of  r  to  r'  (which  is  the  same  as  that  of  the 
velocitdes  of  p  and  w)  oonsistently  with  the  condition  that  the  velocity 
of  w  is  a  maximum. 
In  the  theory  of  machines,  the  modification  of  motion  and  the 


modification  of  force  take  place  together,  and  are  connected  by  certain 
laws ;  but  in  the  study  of  the  subject  tiiere  is  an  advantage  in  first 
considering  the  principles  of  the  modification  of  motion,  which  are 
based  upon  a  branch  of  geometry  called  cmemtUia,  and  afterwards 
eonsideriag  the  principles  of  the  combined  modification  of  motion  and 
force,  which  are  founded  both  on  geometry  and  oit  the  laws  of 
dynamics.  The  separation  of  cinematics  from  dynamics  is  due  mainly 
to  Honge,  Ampere,  and  Willis.  The  modem  view  of  the  subject  of 
applied  mechanics  may  be  best  studied  in  the  following  works: 
Poncelet,  '  M^canique  Industrielle ;'  Morin,  '  Notions  Fondamentales 
de  M^canique;'  Willis,  'On  the  Principles  of  Mechanism;'  Moeeley, 
'Heehaalcs  of  Engineering  and  Architecture;'  Whewell,  'Mechanics 
of  Engineering  ;*  Rankine, '  On  Applied  Mechanics,'  and  on  '  Ptime 
Movers.* 

MACHINERY.  It  is  proposed  to  consider  in  this  article  the 
influence  which  is  exercised  by  machinery  upon  the  general  interests  of 
mankind,  and  especially  upon  the  well-being  of  different  classes  of 
society.  There  is  no  subject  in  the  present  age  which  is  more 
deserving  of  attention ;  and  none  perhaps  in  whi<£  all  classes  are  so 
much  concerned.  Whatever  theoretical  opinions  may  be  entertained 
by  speculative  men,  the  use  of  machinery  in  sid  of  human  labour,  or, 
as  some  contend,  instead  of  it,  is  rapidly  increasing  ahd  cannot  be 
restrained  2  it  is  right  therefore  for  all  men  to  endeavour  to  judge  for 
themselves  in  what  manner  it  is  valuable  to  society,  and  whether  the 
injuries  attributed  to  it  be  real  or  imaginary.  By  some,  every  new 
machine  is  viewed  as  an  addition  to  the  wealthy  and  resources  of  a 
country ;  by  others  it  is  regarded  as  a  hateful  rival*  of  human  industry 
— as  iron  contending  withstrainiug  sinews — as  steam  struggling  against 
the  life  and  blood  of  man.  The  one  view  is  full  of  hope  and  jHromise ; 
the  other  is  fraught  with  gloom  and  sadness.  One  would  present 
society  advancing  in  wealth  and  comfort ;  the  other  would  show  it 
descending  '&ster  and  faster  into  wretchedness.  But  even  those  who 
believe  that  the  inventive  faculties  of  men  have  been  engaged  in 
devising  for  themselves  a  curse,  would  gladly  be  convinced  that 
cheerful  anticipations  of  good  are  consistent  with  sound  philosophy. 

The  influence  of  machinery  is  of  two  kinds ;  Ist,  as  it  affects  the 
production  and  consumption  of  commodities ;  and  2udly,  as  it  affects 
the  employment  of  labour. 

As  regards  production,  the  eflbcts  of  madiinery  have  been  well 
described  to  be  the  same  "  as  if  every  man  among  us  had  become 
suddenly  much  stronger  and  more  industrious."  ('Results  of  Ma- 
chinery,*^ 7th  edit.  p.  86.)  If,  by  the  aid  of  machinery,  ten  men  can 
perform  the  work  of  twenty,  and  perform  it  better  and  more  qtiickly, 
the  products  of  their  labour  are  as  much  increased  as  if  they  had  really 
"  become  suddenly  much  stronger  and  more  industrious,"  and,  it  may 
be  added,  more  akilfuL  Thus  production,  which  is  the  object  of  all 
labour,  is  more  abundant,  and  society  enjoys  the  results  of  industry  at 
a  less  cost.  Who  can  doubt  that  this  is  a  great  benefit,  unless  it  be 
attended  with  evils  which  are  not  at  first  perceptible  f  No  man  labours 
more  than  is  necessary  to  efltoot  his  object)  and  his  constant  desire  is 
to  contrive  modes  of  saving  his  own  physical  exertions.  A  rich  soil 
and  a  fine  climate  ai«  universally  esteemed  as  Uessings  because  the 
people  enjoy  abundance  with  comparatively  little  labour.  A  poor  soil 
and  bad  luimate  are  evils,  because  the  husbandman  musthibour  much; 
thougih  the  produoe  of  hls  industry  be  small. 

Labour  without  adequate  tvsults  is  always  regarded  as  a  curse,  and 
almost  every  human  invention,  from  the  earlieat  timea,  has  had  for  ita 
objects  the  saving  of  labour  and  the  incresse  of  production.  Horses 
and  other  beasts  of  burden  were  made  to  work  for  man ;  to  bear  loads 
which  otherwise  they  must  have  borne  themselves ;  to  draw  the  plou^ 
whK^  otherwise  their  own  strength  must  have  foreed  through  the 
soil.  To  the  same  object  all  nature  has  been  made  subservient  The 
stream  turns  the  mill,  and  does  the  work  of  man ;  the  wind  performs 
the  same  office.  A  boat  is  buUt  to  save  men  the  labour  of  carrying 
their  goods  to  a  distance,  and  it  is  Isss  labour  to  row  the  boat  than  to 
carry  its  oai^o :  but  rowing  is  laborious,  snd  ssils  wers  invented  that 
the  wind  should  do  the  work  of  man.  •  In  all  other  matters  it  has  been 
the  same.  Man  is  weak  in  body,  and  ill  endowed  by  nature  with  the 
means  of  self-preservation  and  subsistenca  Many  animala  are  stronger 
and  most  animals  are  mors  active  than  himself  2  they  can  pursue  their 
prey  with  more  certainty,  they  are  armed  with  weapons  of  oflenoe  and 
defence,  and  they  need  no  ahelter  from  the  weather  but  that  which 
nature  has  provided ;  their  own  powers  and  their  own  instinct  suffice 
for  their  presertation.  But  man  was  created  naked  and  defenceless. 
To  live  he  must  invent,  and  reason  was  given  to  him  that  he  might 
foroe  all  nature  into  his  servioe.  His  teeth  and  nails  were  powerless 
sgainst  the  fangs  and  claws  of  the  wild  besst ;  but  his  hands  were 
formed  with  wondrous  ^itude  for  executing  the  tasks  which  reason 
set  them.  He  invented  tools  and  implements  and  tireapona,  and  all 
nature  became  his  flave.  He  was  now  able  to  make  his  own  strength 
effect  as  much  as  if  he  had  become  stronger  and  more  industrious. 
He  produced  more  for  his  own  comfort  and  subsistence,  with  littie 
labour,  than  the  greatest  exertions  oould  otherwise  have  obtained  for 
him.  Bvery  successive  invention  has  made  him  more  powerful,  has 
increased  his  strength,  and  multiplied  the  productions  of  his  industry ; 
snd  at  length  the  giant  power  of  steam  has  peopled  the  world  with 
inanimate  slaves,  who  do  his  work  faster  and  better  than  he  did  it  him- 
self with  the  greatest  labour  and  the  most  ingenious  tools. 
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The  flint  ood  fiBh-bone  of  the  nvige,  the  tool  o£  the  workmftn,  and 
the  uteam-engme  of  the  manufacturer,  hare  but  one  common  object — 
to  gave  the  labour  of  man  and  to  sender  it  more  productive :  but  that 
ig  the  most  perfect  invention  which  attains  this  object  the  most 
effiect«aUy.  Om  any  one  doubt  the  advantage  of  abundant  production  ? 
It  needs  but  a  few  words  to  point  out  its  benefit  Whether  it  be  for 
evil  or  for  good,  we  are  not  satisfied  with  the  enjoyment  of  the  common 
neeeManes  of  l^e ;  we  afl  deare  comforti^  luxuries,  and  ornament ;  and 
in  proportion  as  we  desire  ihem  dp  we  become  civilised.  There  are 
many  who  sneer  at  civilintion,  and  uahappilr  it  has  its  vices,  its 
follies,  and  its  abeurdities;  but  it  seems  the  law  of  our  nature  to 
advance  to  that  state,  and  with  the  increase  of  artificial  wants  our 
intellects  become  more  active  and  enlightened,  refinement  of  manners 
succeeds  to  barbarism,  and  all  those  moral  qualities  for  which  m^m  is 
distinguifdied,  become  developed.  We  miqr  conceive  some  Utopia  in 
which  all  the  noble  parts  of  man's  nature  are  cultivated,  while  his 
wants  remain  simple  and  easily  satisfied,  but  the  worid  we  live  in  pre- 
sents another  picture.  We  might  wish  it  were  otherwise ;  but  it  is  in 
vain  to  deny  that  refinement  is  the  accompaniment  and,  in  some  degree, 
the  consequence  of  riches,  and  brutality  the  condition  of  those  people 
who  have  not  been  elevated  by  the  increase  of  wealth^  It  follows 
therefore,  Uiat  to  multiply  the  objects  of  comfort  and  enjoyment  which 
human  industry  can  produce,  is  to  improve  the  condition  of  mankind, 
to  raise  them  in  the  scale  of  moral  and  intellectual  being,  and  to 
minister  to  thdr  enjoyment  of  lif&  It  is  quite  consistent  to  deprecate 
the  vices  and  follies  which  are  ever  associated  with  our  craving  for  new 
possessions,  while  we  observe  the  benefits  resulting  from  the  desire  to 
progress  in  improvement.  Throughout  the  world  good  and  evil  are  foimd 
side  by  side ;  but  the  goody  as  we  would  fain  believe,  preponderates. 

When  once  it  is  admitted  that  men  are  to  be  decently  housed  and 
clothed,  and  are  to  surround  tlumselvee  with  suoh  comforts  as  they 
can  obtain,  it  is  clear  that  the  more  easily  they  can  obtain  them,  and 
the  more  generally  such  possessiotts  ar9  enjoyed,  the  more  completely 
are  the  objects  of  civilised  life  secured.  If  all  men  pould  obtain  them 
easily,  there  would  be  no  povertv,  and  infinitely  less  vice.  Machinery, 
by  «^imm4ahitig  the  amouut  of  laJaour  required  for  the  production  of 
commodities,  lowers  their  price  and  renders  them  more  universally 
accessible  to  all  classes  of  society.  Working-men  no  longer  toil  for  the 
rich  alone,  but  they  participate  in  the  results  of  their  own  industry. 
If  they  d^ire  such  luxuries,  "  purple  and  fine  linen  "  are  not  beyond 
their  reach;  and  their  dwellings  are  more  commodious  and  often  more 
elegant  than  were  the  houses  of  the  rich  three  centimes  ago.  It  this 
increased  facility  of  acquiring  the  comfprts  of  life  had  been  accom- 
panied by  greato:  imidence  and  frugality,  we  believe  that  the  beneficial 
results  of  machinery  would  have  been  oonspicuously  show^  by  the 
improved  condition  of  all  the  working-classes  of  this  country.  Cheap 
production  is  more  beneficial  to  the  poor  than  to  t|;ie  rich.  The  rich 
man  is  certain  of  gratifying  most  of  his  wants«  but  the  poor,  man  is  con- 
stantly obliged  to  forego  one  finjoyment  iu  qrdar  to  obtain  another.  If 
his  shoes  or  his  coat  be  wom  out,  his  dinners  must  be  stinted  perhaps 
until  he  can  .pay  for  a  fresh  supply;  and  thus*  unless  his  wfiges  be 
reduced  in  consequeupe  of  the  cheapness  of  such  articles,  it  is  beyond 
all  question  that  cheapness  is  an  eiitraordinaiT  benefit  to  him,  the 
money  which  he  eaves  in  the  purchase  of  one  cheap  article  is  laid  out 
upon  soother,  and  without  privation  or  sufi'ering  he  satisfiiss  the  wants 
which  custom  has  made  imperative.    In  short  he  is  no  longer  pooi;. 

These  facts  are  undeniable;  but  it  is  alleged  that  machinpiy  not 
only  makes  articles  abundant  and  cheap,  but  multiplies  them  beyond 
the  wants  of  the  world,  and  by  causing  gluts  brings  ruin  and  misery 
upon  the  working  classes,  ^or  reasons  ^plained  elsewhere  [Dsmanp 
AND  Sufflt]  a  universal  glut  of  all  commodities  is  impossible :  the 
more  men  produce,  the  more  they  have  to  offer  in  exchange,  and  their 
wants  are  only  limited  by  their  means  of  purchasing.  But  particular 
commodities  are  frequently  produced  in  excesi^  ax^  a  glut  of  the 
market  ensues.  In  causing  such  gluts  machinery  is  a  powerful  agent, 
but  only  in  the  same  manner  as  all  labour  woul4  b|e,  d  applied  in 
excess.  The  results  would  be  precisely  tiie  same  if  too  many  men 
were  employed  in  any  department  of  industry ;  they  wpuld  produce 
more  than  there  was  a  demand  for,  and  their  goods  would  faU  m  value 
or  be  unsaleable.  Commodities  produced  by  machinery  are  subject  to 
the  same  laws  as  govern  all  other  commoditie?.  H  t}^e  supply  o|  them 
exceed  the  demand,  they  are  depreciated  in  value ;  but  tiie  power  of 
producing  with  facility  does  not  necesBarily  occi|Bion  a^  excess  of  pro- 
duction :  it  must  be  applied  with  caution,  and  its  use  be  properly 
learned  by  experience.  '  Suppose  that  the  soil  of  any  isolated  country 
were  extraordinarily  fertile  and  the  population  very  small ;  but  that 
without  considering  these  cifcumstances  the  people  w^e  io  cultivate 
the  whole  of  their  land  and  bestow  upon  it  all  their  skill  and  labour. 
An  excess  of  food  would  be  the  result — naore  than  could  be  eaten 
within  the  year ;  much  would  be  wasted  or  sold  without  profit,  and 
much  laid  up  in  store  for  another  season.  The  ^i^bandmen  would  be 
disappointed  at  the  unfortunate  results  of  tKeir  industry,  but  would 
they  complain  of  the  fertility  of  the  soil !  It  would  not  be  the  soil 
that  had  caused  the  glut,  but  their  own  misappUed  exertions ;  and  so 
it  ia  with  machinery,  which  like  a  fertile  soil  gives  forth  abundance  : 
its  capabilities  are  uiown  and  its  advauta^ei  ought  to  be  appreciated ; 
but  if  its  productiveneBS  be  brought  into  excessive  activity,  it  cau^ 
the  evils  of  a  glut. 


The  influence  of  machinery  upon  the  production  and  consumption  of 
commodities  need  not  be  followed  any  further.  It  increases  the  com- 
mon stock  of  wealth  in  the  world  and  is  capable  of  multiplying  inde- 
finitely the  sources  of  himian  enjoyment.  But  these  benetltd  will  be 
neutralised  if,  while  it  cheapens  production,  it  has  a  tendency  to 
diminish  the  means  of  employment  for  the  people,  and  lower  the  wages 
of  labour ; — and  this  leads  us  to  the  second  part  of  our  inquiry. 

The  invention  of  a  machine  which  should  immediately  do  the 
work  of  many  men  employed  ifi  a  particular  trade  would  certainly, 
in  the  first  instance,  diminish  employment  in  that  trade.  Several 
men  wou)d  be  turned  off  to  seek  employment  in  other  trades,  and 
much  individual  suffering  would  be  occasioned.  There  have  been 
frequent  instances  of  such  a  result,  and  so  far  as  the  immediate 
interests  of  the  particular  sufferers  are  concerned,  it  is  an  evil  which 
cannot  be  too  much  lamented.  In  their  case  machinery  is  like  a 
rival  bidding  against  Uieir  labour,  and  is  as  injurious  to  them  as  i! 
a  fresh  set  <^  workmen  had  supplanted  them  in  the  service  of  their 
employer.  But  great  as  this  evil  is  (and  we  would  not  underrate  it) 
it  is  of  comparatively  rare  occurrence  and  of  short  duration.  If  the 
invention  of  the  machine  caused  no  more  production  than  the  labour 
of  the  workmen  had  previously  accomplished,  the  labour  of  a  certain 
number  of  men  would  be  permanently  displaced :  but  as  an  equal 
quantity  of  goods  is  produced  at  a  less  cost  of  labour,  their  price  is 
reduced,  and  their  consumption  consequently  encouraged.  An  in- 
creased supply  is  thus  called  for,  and  more  workmen  are  again  required 
in  the  trade.  In  this  manner  the  demand  for  increased  production 
corrects  the  tendency  which  machinery  would  otherwise  have  to  dis- 
place labour  permanently.  Even  the  temporary  displacement  which 
frequently  occmrs  is  less  extensive  than  might  be  supposed.  Machines 
are  rarely  invented  which  at  once  dispense  with  many  workmen.  They 
are  at  first  imperfect,  and  of  limited  power  :  they  make  the  labour  of 
the  workmen  more  efficient :  but  do  not  become  substitutes  for  labour. 
Thus,  even  if  the  demand  for  commodities  were  not  increased,  the  dis- 
placement of  labour  would  be  very  limited  and  deferred  to  a  distant 
period :  but  as  an  increased  demand  almost  invariably  follows  evexy 
successive  improvement  in  machineiy,  it  will  be  found,  practically,  that 
more  operatives  are  employed  in  every  branch  of  manufacture,  after 
the  introduction  of  improved  machinery  than  before. 

Of  this  fact  we  shall  offer  some  examples  presently;  but  here  it  may 
be  necessary  to  allude  to  the  case  of  the  hand-loom  weavers,  which  is 
constantly  adduced  in  proof  of  the  supposed  evils  of  machinery.  Their 
unhappy  condition  can  scarcely  be  overstated,  nor  can  it  be  denied  that 
it  has  been  caused  by  machineiy :  but  it  ipust  be  recollected  that  while 
they  have  vainly  contended  against  machinery — like  pigmies  against  a 
giant — hundreds  of  thousands  of  other  classes,  unaccustomed  to  the 
labour  of  operativeSf  liave  gained  a  profitable  employment  by  working 
wUh  it,  in  the  same  trade  as  themselves.  No  one  can  suppose  that  the 
labour  of  the  hands  could  compete  with  the  power  of  steam,  and  the 
real  cause  of  their  distress  is,  that  instead  of  aoapting  the  form  of  their 
industry  to  the  altered  circumstances  of  their  trade,  they  have  con- 
tinued to  work,  like  an  Indian  caste,  with  the  same  rude  implements 
which  their  &kthers  used  before  them.  Their  case  is  the  same  as  that 
of  a  nuller  who  should  persist  in  grinding  com  by  hand,  while  his 
neighbours  were  building  mills  upon  a  rapid  stream  which  ran  beside 
his  garden.  His  own  ignorance  or  obstinacy,  and  not  the  water-wheel, 
would  be  the  cause  of  the  failure  of  his  trade. 

If  the  case  of  the  hand-loom  weavers  be  adduced  as  an  example  of 
the  permanent  displacement  of  labour  by  machinery,  and  if  it  be  con- 
tended that  it  is  the  natural  result  of  machinery  to  diminish  employ- 
ment jjx  other  trades  in  the  same  manner,  we  must  necessarily  infer 
that  wherever  maphineiy  has  been  largely  introduced  into  any  trade, 
tlie  number  of  persons  supported  by  ^t  must  have  been  diminished. 
\Ve  should  infer  that  the  agricultural  population  of  this  country  must 
have  been  rapidly  increasing,  while  the  population  engaged  in  those 
branches  of  manufacture  in  which  steam-power  is  used  must  have  been 
falling  off  or  increasing  less  rapidly.  The  correctness  of  such  an 
inference  may  be  estimated  from  the  following  facts : — 

In  Xio  trades  has  machinery  been  so  extensive^  introduced  as  in  the 
manufacture  of  cotton,  wool,  and  silk,  and  nowhere  has  the  population 
increased  so  rapidly  as  in  the  principal  seats  of  these  manufactures. 
T^e  census  returns  of  1801,  1841,  and  1851,  show  the  following 
remarkable  increase  of  population  in  some  of  the  chief  manufacturing 
boroughs,  in  which  the  borough  boundary  is  taken; — Manchester,  from 
90,399  to  240,367,  and,  with  Salford  in  1851,  to  401,231 ;  Liverpool, 
(whose  prosperity  depends  mainly  on  the  cotton  trade)  from  ^9.722,  to 
282,656,  and  375,956;  Stockport,  from  19,250  in  1811,  to  60,164  and 
53,835;  Leeds,  from  63,162  to  161,063,  and  172,270;  Bi-adford  (York- 
shire) from  6393  to  66,608  and  103,778 ;  Bolton,  from  17,416  to  60,163 
and  61,171 ;  Huddersfield,  from  7268  to  24,931  and  80,880 ;  and 
Macclesfield,  from  8743  to  32,523  and  39,048.  In  Scotland  the  same 
results  have  followed  irom  the  use  of  machinery.  The  population  of 
Glaegow  increased  from  77,058  to  261,004  and  3^9,097 ;  Dundee,  from 
27,396,  to  64,629  and  78,931 ;  and  Greenock  from  17,458  to  36^936  and 
(the  parliamentary  borough  only)  36,689. 

Thus  far  of  the  manufactures  of  cotton,  wool,  and  silk.  The  seats  of 
the  iron  and  hardware  trades  exhibit  similar  results  In  the  same 
periods  Birmingham  iflcreased  from  73,670  to  181A16  and  232,841; 
iSheffieId,fiom  31,314  to  109,597  and  136,310;  Wolverhampton,  from 
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12fi65  to  92,948  and  119,748;  Merthyr  Tydvil,  from  7706  to  84,977 
and  63,080;  and  Weet  Bromwich  from  6687  to  26,121  and  84,691. 

A  large  extension  of  employment  in  any  one  branch,  neoessarily  pro- 
duces accessions  in  most  otiiers.  It  maylSierefore  be  not  uninteresting 
to  state  the  number  of  persons  directly  engaged  in  the  staple  employ- 
ment of  the  towns  named.  In  Manchester  and  Salf ord,  66,000  are 
engaged  in  the  manufacture  of  cotton,  silk,  and  wool ;  at  Stockport, 
17,000,  cotton ;  at  Leeds,  wool  and  flax,  28,714  ;  at  Bradford,  worsted 
and  stuff,  88,000 ;  at  Bolton,  cotton,  14,600 ;  at  Huddersfield,  woollen 
cloth,  18,986 ;  Macclesfield,  silk,  14,600 ;  Olasgow,  where  the  employ- 
ments are  more  miscellaneous,  cotton  and  flax  give  employment  to  only 
14,830  persons ;  Dundee,  in  linen  and  flax,  19,742.  The  various  metal 
trades  employ  in  Birmingham,  26,900;  in  Sheffield,  20,000 ;  in  Wolver- 
hampton, 10,680 ;  Merthyr  Tydvil,  18,412 ;  and  West  Bromwich,  7082 ; 
in  the  last-named  three  the  coal-miners  are  included. 

In  this  extraordinary  ratio  haB  the  population  increased  in  the  seato 
of  our  staple  manufactures,  which  by  the  aid  of  machinery  have 
supplied  Uie  whole  world  with  articles  wrought  by  the  industry  of  our 
people.  Let  us  now  compare  these  places  with  those  agricultural 
counties  in  which  machinery  has  exercised  the  least  influence,  and  let 
us  see  if  the  absence  of  machinery  has  been  equally  favourable  to  the 
support  of  a  growing  population.  In  the  same  period,  Devonshire, 
Somersetshire,  Dorsetshire,  Norfolk,  Suffolk,  Essex,  and  Lincolnshire, 
have  increased  on  an  average  little  above  60  per  cent. ;  while,  setting 
aside  the  extraordinary  increase  exhibited  in  the  particular  towns 
already  enumerated,  the  population  of  six  manufacturing  counties,  viz. 
Lancaster,  Middlesex,  York  (W.  R.),  Stafford,  Chester,  and  Duriiam, 
including  all  the  agriculturiste,  increased  nearly  120  per  cent. 

These  facts  prove  conclusively  that  machinery,  so  far  from  dimin- 
ishmg  the  aggregate  employment  of  labour  in  those  trades  in  which  it 
is  us^,  increases  it  in  an  extraordinary  degree.  And  not  only  does  it 
give  employment  to  larger  numbers  of  persons,  but  their  wages  are 
considerably  higher.  We  will  not  stop  to  compare  the  income  of  an 
agricultural  labourer  with  that  of  operatives  engaged  in  the  infinite 
variety  of  trades  carried  on  in  manufacturing  towns,  in  connection 
with  machinery :  but  it  is  sufficient  to  ask,  whence  has  come  the 
manufiicturing  population  f  Its  natural  growth  would  have  been  com- 
paratively insi^puficant  if  thousands  had  not  been  attracted  to  the 
towns  from  other  places.  And  what  could  have  induced  them  to  leave 
their  homes  and  engage  in  new  trades  but  the  encouragement  offered 
by  more  certain  employment  and  higher  wages  t 

It  has  been  shown  that  machinery  has  had  a  beneficial  influence  upon 
the  employment  of  labour  in  the  pfuiiicular  trades  in  which  it  has  been 
used,  and  it  now  remains  to  consider  its  effecto  upon  the  employment 
of  labour  in  other  trades.  In  the  first  place,  a  few  of  ito  obvious 
results  may  be  noticed.  For  example,  the  manufacture  and  repair  of 
machinery  alone  gives  employment,  directly  and  indirectly,  to  vast 
numbers  of  persons  who  are  unconnected  with  the  particular  trades  in 
which  the  machinery  itself  is  used.  Again,  the  production  of  all 
commodities  is  incresiied  by  machinery;  and  thus  the  producers  of  the 
raw  materials  of  manufactures,  the  carriers  of  goods  by  land  and  sea, 
the  merchante,  the  retail-dealers,  their  clerks,  porters,  and  others, 
must  find  more  employment.  It  is  clear  also,  that  while  the  manu- 
facturing and  commercial  population  are  thus  increased  by  the  use  of 
machinery,  the  cultivators  of  the  soil  must  receive  more  employment 
in  supplying  them  with  food. 

In  this  and  other  ways  the  general  employment  of  labour  is 
directly  extended  by  machinery.  At  the  same  tmie  the  application  of 
machinexy  to  existing  branches  of  industry  creates  new  trades  and  dis- 
tributes capital  into  other  enterprises  which  afford  employment  for 
new  descriptions  of  labour,  A  hundred  examples  of  this  fact  might 
be  cited ;  of  which  railways  and  steam  navigation  are  amongst  the 
most  remarkable;  but  such  examples  wiU  be  superfluous  if  it  can  be 
shown  that  it  is  llie  necessary  result  of  the  use  of  machinery  to  apply 
capital  to  new  enterprises.  It  has  been  said  that  machinery  cheapens 
production  by  reducing  the  amount  of  labour  expended  upon  it :  it 
follows  that  a  less  amount  of  capital  with  the  aid  of  machinery  will 
produce  as  much  as  a  lai^r  capital  without  such  aid.  A  portion 
of  capital  is  thus  disengaged,  either  for  increased  production  in  the 
same  trade,  or  for  application  to  new  speculations.  In  some  way  it 
must  be  employed,  or  it  will  yield  no  profit,  and  in  some  form  or 
other  it  must  be  ultimately  expended  in  labour.  As  long  as  a  person 
can  extend  the  accustomed  operations  of  his  own  trade  with  a  profit, 
he  is  disposed  to  do  so ;  but  as  soon  as  he  finds  them  less  profitable 
than  other  investmente,  he  changes  the  direction  of  his  capital,  and 
seeks  new  modes  of  increasing  his  profite. 

There  is  no  truth  more  certain  than  that  the  employment  of  labour 
is  small  or  great  according  to  the  proportion  which  capital  bears  to  the 
number  of  labourers.  Capital  is  the  fund  which  supporte  labour,  and 
which  must  employ  it  or  be  improductive ;  and  thua,  if  in  any  country 
capital  be  increasing  more  rapidly  than  the  population,  employment 
will  be  abundant  and  wages  high;  if  less  rapidly,  employment  will  be 
scarce  and  wages  low.  In  the  one  case,  capitaliste  will  be  bidding  high 
for  labour ;  in  the  other,  labourers  will  be  bidding  against  each  other 
for  employment.  Accumulation  of  capital  is  'Uierefore  hig^y  con- 
ducive to  the  intereste  of  the  labouring  population  generally,  and  the 
use  of  machinery  is  especially  favourable  to  accumiuation,  aa  may  be 
shown  by  a  simple  example.    Suppose  a  man  to  have  a  capital  of 


10,000^,  which  he  is  expending  annually  upon  labour  in  a  particular 
trade,  and  that  his  profite  are  10  per  cent.,  or  1000^.  a-year.  Each 
year  his  whole  capital  is  expended,  and  his  means  of  accumulation  are 
thus  restricted  to  a  portion  of  his  annual  profite  only.  But  let  him 
invent  a  machine  to  facilitate  his  business,  and  his  position  is  im- 
mediately changed.  If  this  machine  should  cost  60002.,  and  the  other 
6000^  be  still  expended  in  labour,  he  may  be  said  to  have  saved  one 
half  of  his  entire  ci^ital  in  a  single  vear;  for  instead  of  spending  the 
whole  of  it  as  before,  in  labour,  he  is  possessed  of  a  durable  property 
which,  at  a  small  annual  coat,  will  last  for  ten  or  probably  twenty 
Years.  Nor  can  it  be  said  that  this  saving  is  efifocted  at  the  expense  of 
labour ;  for  the  owner  of  the  madiine  is  placed  in  a  new  position  in 
respect  to  his  profite,  which  prevente  him  from  securing  to  himself  the 
difference  between  the  amoimt  paid  now  and  that  previously  paid  for 
labour.  To  gain  a  profit  of  10  per  cent,  it  had  been  neoesaaiy  for  him, 
before  the  invention  of  the  machine,  to  realise  11,000^  annually,  being 
his  whole  capital  and  the  profite  upon  it :  but  now,  in  order  to 
obtain  the  same  profit,  it  is  sufficient  if  he  realise  66002.  only : 
namely,  6001*  profit  upon  his  fixed  capital  of  50002. ;  5002.  for  repairs, 
and  wear  and  tear,  calculated  at  10  per  cent. ;  and  66002.  to  replace 
the  sum  spent  upon  labour,  with  a  profit  of  10  per  cent.  He  would 
realise  tho  whole  11,0002.  as  before,  if  he  were  able;  but  he  is  re- 
strained by  competition,  which  levels  the  profite  of  trade.  For  some 
time  he  will  most  probably  obtain  more  than  10  per  cent,  profit, 
and  so  long  as  he  is  able  to  do  this,  his  means  of  accumulating 
fresh  ca|ntal  in  addition  to  hia  machine  will  be  increased,  which 
capital  will  be  expended  upon  additional  labour.  But  when  his 
profite  had  been  reduced  to  their  former  level  by  competition,  society 
has  gained  in  the  price  of  his  goods  46002L  a-year,  being  the  differ- 
ence between  11,0002.  formerly  raised  by  him,  and  6600£  his  present 
return.  But  is  this  amount  thus  gained  by  society  lost  to  the 
labourer?  Unquestionably  not.  As  a  consumer,  he  paiticipateB  in 
the  advantage  of  low  prices,  while  the  amount  saved  1^  the  commu- 
nity in  the  purchase  of  one  commodily  must  be  expended  upon  others 
which  can  onlv  be  produced  by  labour.  It  cannot  be  too  often  repeated, 
that  all  capitel  is  ultimately  en>ended  upon  labour ;  and  whether  it  be 
accumulated  by  individuals  in  large  sums,  or  distributed  in  small  por- 
tions throughout  the  community,  directly  or  indirectly  it  passes 
through  the  hands  of  those  who  labour.  If  a  manufacturer  accu- 
mulates by  means  of  higher  profite,  he  employs  more  labour ;  if  the 
community  save  by  low  prices,  they  employ  more  labour  in  other  forms. 
So  lono;  as  the  capital  is  in  existence,  it  is  oertein  to  have  an  influence 
upon  the  general  mari^et  for  labour. 

We  are  now  speaking  not  of  the  intereste  of  particular  workmen  to 
whose  temporary  sufferings  caused  by  the  use  of  machinery  we  have 
already  adverted.,  but  of  the  general  and  permanent  intereste  of  the 
working  population  of  a  coimtiy.  As  regarda  these,  the  statiatics  of 
British  industry  amply  confirm  all  reasoning  from  principles,  and  prove 
beyond  a  doubt  that  machinery  has  had  a  benefioiBl  influence  upon  the 
employment  and  wages  of  labour.  Any  one  who  will  reflect  upon  the 
facts  which  have  been  noticed  above,  as  disclosed  by  the  Census 
[Census],  can  scarcely  fail  to  arrive  at  the  conclusion  that  without 
machinexy  England  could  not  have  supported  her  present  population, 
or  could  only  have  supported  them  in  poverty  and  wretdiedness. 
Nor  must  the  degradation  of  a  part  of  the  manufacturing  popula* 
tion  be  thoughtloaly  attributed  to  machinery,  instead  of  to  moral 
and  social  causes,  which  are  independent  of  it.  Into  these  causes  it 
would  be  out  of  place,  at  present,  to  inquire ;  but  enough  has  been 
said  to  show,  1st,  that  machinery  by  increasing  production  multiplies 
the  sources  of  enjoyment,  and  places  them  within  the  reach  of  a 
greater  number  of  persons;  and  2ndly,  that  by  giving  increased 
employment  to  labour  it  enables  more  persons  to  enjoy  those  com- 
forts which  it  has  itself  created.  These  are  the  elemento  of  social 
prosperity,  and  if  evila  have  sprung  up  with  it,  like  tares  with  wheat, 
it  is  not  machinery  which  has  caused  them.  Wherever  the  influence 
of  machineiy  has  been  felt,  wealth  has  adranced  with  rapid  strides ; 
and  thou^  m  too  many  cases  religion,  virtue,  and  enlightenment  may 
have  lagged  behind,  the  tardiness  of  their  progress  is  to  be  ascribed,  not 
to  machinery,  but  to  the  faulty  institutions  of  men. 

MACHINERY,  COMPOSITION  OF.  The  composition  of  a  ma- 
chine is  usually  understood,  by  writers  on  this  branch  of  the  arte,  to 
involve  all  the  detailed  arrangemente  by  which  the  power  exerted, 
however  that  power  be  obtained,  ia  made  to  produce  the  required 
effecte ;  or  in  other  words,  those  contrivances  by  which  the  initial  force 
is  transmitted  wiUi  the  smallest  loss,  or  with  the  least  waste  of  material 
From  the  endless  modifications  of  machinery  it  must  evidently  be 
impossible  here  to  notice  all  their  component  parte ;  but  a  few  general 
observations  upon  wheels,  shafts  and  spindles,  cranks  and  excentrics, 
drums  and  band  wheels,  clutches  and  coupling-gearing,  may  suffice  to 
call  attention  to  some  of  the  leading  principles  connected  with  the 
composition  of  machinery. 

Wheelwork,  whereby  the  power  is  transmitted  by  means  of  teeth 
working  into  one  another,  is  usually  known  under  the  name  of  gearing, 
and  tlus  part  of  the  subject  has  already  been  noticed  [Oxabino]  ; 
but  it  may  perhaps  be  worth  while  to  add  that  wheels  are  technically 
subdivided  into  teethed,  trundle,  pin,  crown,  annular,  and  beidlled 
wheels,  according  to  the  shape,  or  the  position,  of  the  parte  gearing,  or 
working,  into  one  another.    Sometimes  also  a  pinion  may  be  made  to 
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revoWe  in,  or  upon,  a  aii«ig^t  piece  of  gearing,  for  the  purpoee  of 
changing  a  oontinuouB  rotary  to  a  horizontal  motion,  or  viee  vend  ;  or, 
again,  the  wheels  may  be  Buaceptible  of  motion  in  alternate  directions, 
t>r  they  may  be  intoided  only  to  revolve  in  one,  in  which  case  they 
either  are  made  of  such  a  form  as  themselves  to  act  as  ratchet  wheels, 
or  they  are  prevented  from  turning  in  the  wrong  direction  by  such  a 
contrivance.  In  some  cases  also  motion  is  given  by  the  mere  friction 
of  the  peripheries  of  the  wheels  upon  one  another,  but  evidently  this 
can  only  be  accomplished  in  veiy  small  machinery,  or  where  the  force 
to  be  transmitted  is  smalL  The  principles  upon  which  wheels  of 
the  various  descriptions  above-mentioned  must  be  formed  have  been 
elaborately  discussed  in'  Camus,  '  On  the  Teeth  of  Wheels/  by  J.  T. 
Hawkins,  1842;  Moseley's  'Mechanical  Principles  of  Engineering,' 
1843;  Warz's  'Dynamics,'  &&,  1851;  they  will  also  .be  foimd  in  a 
condensed  form  under  Geabhto  ;  Maohivb  ;  Wheels,  Teeth  of. 

Spindles,  or  shafts,  are  the  azee  upon  which  the  various  wheels  are 
fixed,  and  by  which  the  initial  motion  is  distributed  as  may  be  desired. 
They  mav  be  of  wood,  or  of  metal ;  and  if  of  thelatter  class  of  materials, 
either  solid  or  hollow,  square,  hexagonal,  or  circular,  as  may  be  desired ; 
the  object  to  be  aimed  at  being,  in  all  cases,  to  make  the  shaft  as  light 
OS  possible  consistently  with  the  requisite  degree  of  strength,  and  to 
reduce  the  dimension  of  the  bearings  to  the  minimum  in  order  to 
diminish  the  friction.  When  shafts  are  made  to  revolve  on  a  vertical 
axis,  they  turn  on  a  pivot,  or  gudgeon ;  when  horizontal  shafts  of  great 
length  are  used,  they  turn  in  plummer  blocks,  or  carriages.  As  it  has 
been  found  practicaUy  that  two  loaded  surfaces  work  upon  one  another 
with  the  greatest  amount  of  friction  when  they  are  of  the  same 
material,  it  is  usual  to  make  the  bushes  or  steps,  in  which  the  shafts  or 
gudgeons  work,  of  a  different  material  to  those  parts  of  the  machinery 
themselves ;  or  in  fact  to  make  iron  work  on  brass  or  gun  metal,  wood 
upon  iron,  &c. 

Cranks  and  excentrics  are  the  contrivances  by  means  of  which,  in 
addition  to  wheels,  the  direction,  or  the  nature,  of  the  initial  motion 
of  a  machine  is  transmitted  to  the  work ;  or  in  other  words,  by  means 
of  which  circular,  and  rectilineal,  motion  are  reciprocally  converted,  or 
uniform  velocity  is  changed  into  a  variable  one.    The  bell  crank  lever 
is  the  best  illustration  of  the  parts  of  machinery  for  transmitting  a 
rectilineal  motion  in  one  direction  to  a  shaft  working  in  another  direc- 
tion ;  and  according  as  the  other  end  of  that  shaft  may  be  attached  to 
a  crank  working  on  a  fixed  axle  around  Which  it  may  revolve  freelv,  or 
be  attached  to  a  part  of  the  machine  susceptible  only  of  reotUmeal 
motion,  it  will  be  able  to  convert  the  original  rectilineal  motion  into 
another  one  of  the  same  description,  or  into  a  curvilinear  motion.    The 
rack  and  pinion  have  been  ^iieadj  cited  as  an  illustration  of  the  means 
of  converting  circular  into  rectilineal  motion ;  and  the  common  bow 
drill  may  be  cited  as  an  ordinarily  adopted  method  of  converting 
alternate  rectilineal  motion  into  alternate  circular  motioiL    Exoentric 
wheels  are,  however,  the  most  generally  adopted  means  of  converting 
curviUnear  into  rectilinear  motion,  and  they  may  be  either  formed  of 
circular  wheels  keyed  upon  shafts,  whose  axes  do  not  pass  through  the 
centre  of  the  former;  or  they  may  be  what  are  called  heart-shaped 
eccentrics;  or  they  may  communicate  movement  by  pins  working  in 
slots.    The  cam  is  a  contrivance  frequently  used  for  the  purpose  of 
converting  continuous  circular  motion  into  an  alternate  vertical  one, 
and  this  is  effiscted  in  the  case  of  tilt  hammers  by  means  of  a  series 
of  eccentrics  able  to  lift  a  lever,  fixed  at  one  end,  in  a  gradual  maimer 
through  a  path  corresponding  to  the  highest  point  of  the  cam  itself, 
after  i^taining  which  the  lever  is  suddenly  released,  and  of  course  falls. 
Varying  rectHinear  motion  may  be  produced  by  modification  in  the 
shape  of  the  cam  in  any  way  which  may  be  required;  and  there  are 
countless  modifications  of  the  traverses  of  machinery,  whereby  con- 
tinued alternate  motion  is  obtained  from  wheels  or  axles  revolving  in 
a  circle.    A  reversing  motion  may  be  obtained  by  the  use  of  a  sliding 
bush  working  in  a  groove ;  and  in  the  numerous  tool-making  machines 
of  Mr.  Whitworth,  every  description  of  change  of  motion  from  circular 
to  horizontal  may  be  observed.    The  crank  is,  it  may  be  added,  the 
most  important  element  of  machinery  for  the  purpose  of  converting 
an  alternate  vertical,  or  horizontal,  motion  round  a  fixed  centre,  into 
a  circular  motion ;   and  the  parallel  rods,  so  universally  applied  to 
connect  the  piston  heads  to  the  balance  beams  of  steam  engines,  may 
be  cited  as  amongst  the  most  important  combinations  for  the  con- 
version of  alternate  vertical  motion  into  a  partial  alternate  ^circular 
motion  round  a  fixed  axis.     Cbank;   Parallel  Motion;    Steah 
Enoins. 

Brums  and  band-wheels  axe  contrivances  by  means  of  which  motion 
is  communicated  from  one  shaft,  revolving  on  its  axis,  to  another  able 
also  to  revolve  in  a  parallel  direction,  and  either  in  the  same  or  in 
opposite  directions,  through  the  intei^)oeition  of  straps  of  leather, 
gutta-percha,  or  elastio  web.  The  advantage  of  this  method  of  trans- 
mitting  power  is,  that  directly  the  resistance  to  be  overcome  exceeds 
the  adhesion  of  the  strap  upon  the  band-wheel,  the  former  slips,  and  is 
unable  to  produce  motion ;  whereas  when  teethed  wheels  are  used,  if 
the  resistance  should  be  suddenly  increased,  there  is  a  danger  of  pro- 
ducing a  rupture,  or  at  least  a  serious  derangement,  of  the  machinery. 
On  the  contraiy,  there  is  often  a  practical  inconvenience  in  the  use  of 
straps,  from  the  extension  of  the  materials  of  which  they  are  composed ; 
and  it  is  not  therefore  customary  to  resort  to  their  use  in  heavy  or 
important  machinery.    When  it  is  desired  to  change  the  direction  of 
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motion  of  the  shafts,  the  bands  are  crossed ;  and  it  is  essential  that 
wherever  it  is  possible  so  to  do,  the  faces  of  the  wheels  should  present 
slightly  convex  surfaces,  in  order  to  keep  the  bands  steady.  Band 
wheels,  equally  with  teethed  wheels,  adnut  of  an  infinite  variety  of 
velocity  combinations,  of  which  the  speed  pulleys  of  the  turning  lathe 
may  be  cited  as  characteristic  illustrations.  Among  practical  men, 
the  first  motion  band  wheel  is  usually  called  the  drum,  and  the  second 
wheel  is  called  the  jm&y;  and  the  pulleys,  where  more  than  one  are 
used,  may  either  be  fixed  or  loose,  and  made  to  work,  by  means  of 
ratchets  or  of  clutches,  in  any  way  that  may  be  required. 

Clutches,  or  the  other  varieties  of  loose  coupling  gearing,  are  used 
for  the  purpose  of  connecting  or  disconnecting  parts  of  a  machine  when 
it  xnay  be  desired  to  start  its  motion  at  will,  or  to  arrest  the  same; 
whilst  boxed  couplings,  or  fixed  connections,  are  used  when  the 
respective  parts  are  intended  to  revolve  continuously.  The  fast  and 
loose  pulley,  the  friction  clutch,  and  the  conical  friction  and  reversing 
gear,  have  been  introduced  in  order  to  obviate  the  danger  which 
attends  the  abrupt  connection  of  moving  gear  with  portions  of  a 
machine  in  repose;  but  in  spite  of  the  inconvenience  arising  from 
this  cause,  and  of  the  danger  of  stripping  the  teeth  of  cog-wheels  when 
suddenly  connected,  through  the  inertia  of  the  materials  themselveB,  it 
is  almost  constantly  the  practice  to  allow  the  follower  to  fall  upon  aad 
to  fit  into^  the  driver  by  means  of  a  series  of  projections  and  recesses^ 
Clutches  or  couplings  should  be  placed  as  near  to  bearings  or  plummer 
blocks  as  possible,  in  order  to  secure  the  greatest  possible  amount  of 
rigidity  in  the  portions  of  the  shafts  connected. 

After  all,  the  meet  satisfactory  way  of  explaining  the  construction  of 
machinery  is  to  refer  to  tiie  best  examples  of  the  means  of  superseding 
the  necessity  for  mere  brute  or  maninJlabour;  and  a  description,  such 
as  may  be  found  in  Warr's  'Dynamics,'  of  the  recentiy  invented 
turning-lathes,  planing,  punchmg,  boring,  drilling,  screwmg,  and  wheel- 
cuttinK  machines,  of  the  Nasmyth's  hammer^lAJacEB,  PowxB  abd 
Steam],  and  of  the  *  Times'  printing  machinery,  will  therefore  teach 
the  general  reader  far  more  of  the  power,  the  advantages,  and  the 
detaOs  of  those  various  important  inventions  than  any  abstract  remarks 
on  the  principles  connected  with  them  could  do.  The  technical  reader 
would  also  find  it  advisable  to  refer  to  special  treatises  on  these  subjects 
rather  than  to  confine  himself  to  general  remarks ;  and  he  is  therefore 
referred,  in  addition  to  the  works  already  mentioned,  to  '  Buchanan  on 
Mill-work,'  new  edition  by  G.  Rennie ;  Coriolis,  'M^csnique  dee  solides,' 
ftc ;  Hachette, '  Traits  des  Machines ;'  Borg^, ' Traits  des  Machines;' 
and  the  various  works  which  treat  of  the  application  of  the  power  of 
the  ordinary  prime  moven,  such  as  steam,  water,  wind,  horse,  or  man's 
power.  [Moving  Power.]  Much  information  on  these  subjects  is 
also  to  be  obtained  from  the  '  Mechanic's  Magazine,  the  '  Transactions 
of  the  Society  of  Arts,'  the  '  Engineer,'  and  from  Armangaud's  '  Publi- 
cation Industrielle  des  Machines,'  &&,  &c 

MACHINES,  CALCULATING.  Before  computen  had  attained 
great  proficiency  in  performing  arithmetical  operations  by  the  pen, 
machines  by  which  the  results  of  such  operations  could  be  obtained]^ 
inspection  were  in  almost  constant  use.  The  Roman  abacus  [AbaoubJ 
continued  to  be  employed  in  the  soutii  of  Europe  till  the  end  of  the 
15th  century,  and  in  England  to  a  later  period.  An  account  of  the 
prismatic  rods  invented  by  Napier  for  the  performance  of  arithmetical 
operations  is  given  imder  Nafieb's  Bones  ;  and  the  nature  and  use  of 
the  logarithmic  scales,  under  SLiDiNa  Rule. 

The  celebrated  Pascal  constructed,  it  is  said,  when  only  nineteen 
yeara  of ^  age,  a  machine  for  executing  the  ordinary  operations  of 
arithmetic.  It  was  an  assemblage  of  iraeels  and  cylindera.  On  the 
convex  surfaces  of  the  latter  were  the  numbers  with  which  the  opera- 
tions were  to  be  performed :  these  operations  consisted  chiefly  in  the 
addition  and  subtraction  of  sums  of  money  having  the  denominations 
of  livres,  sous,  and  denien,  for  which  may  be 'substituted  pounds, 
shillings,  and  petnce ;  and  to  those  denominations  the  numben  wera 
adapted.  Extending  roimd  the  convex  surface  of  the*  first  cylinder  on 
the  right  hand  of  the  machine,  and  one  above  the  other,  were  the  two 
series, 

0,    11,    10,    9,    8,    7,     6,    6,    4,    8,    3,    1 
11,      0,      1,    2,    3,    4,    5,    6,    7,    8,    9,  10; 

the  first  of  which  served  for  the  subtraction  and  the  other  for  the 
addition  of  pence ;  the  cylinder  being  turned  in  the  same  direction  for 
both  operations.  Upon  the  surface  of  the  next  cylinder  on  the  left 
were  the  two  series. 


0,    19,    18,    17,    16    .    .    . 
19,      0,      1,      2,      8    .    .    . 


1 
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serving  for  the  like  operations  on  shillings :  and  on  the  left  of  this 
last  were  several  cylinden,  about  eadh  of  which  were  the  two  series—* 

0.    9,    8,    7,    6,    6,    4,    8,    2,    1 
9,    0,    1,    2,    8,    4,    5,    6,    7,    8; 

and  these  were  used  for  operations  with  pounds,  or  with  any  numben 
in  the  decimal  scale.  Attached  to  tiie  axles  of  the  first  cylinder  was  a 
wheel  having  on  its  circumference  12  teeth;  on  that  of  the  second, 
one  having  20  teeth ;  and  on  the  axle  of  each  of  the  other  cylindera 
was  a  wheel  having  10  teeth.    Before  an  operation  comnwnoed,  the 
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^it6B  of  {he  fiumbeni  in  fhe  first  or  second  series  above,  on  all  the 
wHeeta,  -v^ere  brought  by  hand  to  the  front  of  the  machine.  As  an 
eSitti^i^'ple  <Sf  the  method  of  using  the  machiile,  let  it  be  required  to  add 
to^dtMr  tii6  ^nowiiit^  sums  of  money : — 

£8    Os,    8(L 
i    15    6 

By  means  of  a  pointer  the  wheel  connected  with  the  first  cylindet  on 
the  right  is  to  be  turned  till  the  eighth  tooth,  and  under  it  the  number 
i  on  thai  cylinder,  are  brought  to  the  front ;  in  like  manner  the 
number  d  on  the  second  cylinder  and  8  on  the  third  are  brought  to  the 
£ront ;  thus  the  series  of  numbers  in  the  fronts  of  all  the  cylinders 
exhibits  the  first  of  the  above  sums  of  money.  Then,  by  meand  of  the 
pointer,  the  fir^t  wheel  and  cylinder  on  the  right  hand  are  to  be  turned 
till  the  foxth  tooth  (after  the  eighth)  comes  to  the  front,  when  the 
cylinder  having,  from  its  first  position,  performed  on  its  axle  one 

r^v6lution  aad_of  anoth^,  the  number  2,  representing  12  +  2,  or 

13 
U.  2c2.,  appears  in  front.  Now,  by  the  construction  of  the  wheel-work, 
dne  oomplete  rdvolation  of  -die  m*st  wheel  and  cylinder  on  the  right 
bond  caudes  the  wheel  and  cylinder  on  its  left  to  tinm  one-twentieth 
put  ol  k  revolution ;  by  which  means,  in  this  exam|>le,  the  number  9 
D^ng  already  in  front  of  the  latter  cylinder,  the  number  10  is  now 
there :  thus  the  one  shilling  obtained  by  the  addition  is,  as  it  were, 
darried.  The  second  wheel  and  cylinder  being  now  turned  by  means 
f  fhe  pointer  till  the  fifteenth  tooth,  after  the  tenth,  is  brought  to 
e  front,  the  number  in  front  of  the  cylinder  below  is  5,  representing 

20 -f  5,  tde  cylinder  having  made  1  +— -revolutions  from  its  first  posi- 
tion; there  is  thus  obtained  11.  5s.  One  revolution  of  the  second 
wheel  and  cylinder  causes  the  next,  towards  the  left,  to  make  one- 
tenth  of  a  revolution ;  and  thus  the  1^.  is  carried^  so  that  the  number 
in  front  of  the  third  cylinder  is  now  9  instead  of  8.  This  third  wheel 
ittiA  cylinder  are  next  turned  by  means  of  the  pointer  till  the  fourth 
tooth,  after  thd  ninth,  is  brought  to  the  front,  when  there  appears  on 
the  cylinder  below  it  the  number  8,  representing  10  +  3 ;  and  the  next 
eylinder  on  the  left,  in  front  of  which  was  previously  zero,  has  now  1, 
which  may  thus  be  said  to  have  been  earned.  The  subtractions  are 
performed  exactly  in  the  same  manner  as  the  additions,  by  means  of 
fhe  nombers  in  the  upper  series  oti  the  cylinders. 

Subsequently  to  the  time  of  Pascal,  Leibnitz  invented  a  machine  by 
which  arithmetical  computations  could  be  made :  but  no  account  of  it 
Appears  to  have  been  published. 

The  most  extraordinarv  calculating  machine  ever  contrived  is  that 
^  of  Mr.  Babbage,  which  has  had  an  eventful  history.  In  1822  Mr. 
feibbage  read  two  papers  before  the  Astronomical  Society,  descriptive  of 
•  machine  which  he  had  devised,  for  working  mathematical  questions 
df  sotne  Complexity,  and  even  printing  its  own  results  by  means  of 
iy^ee.  An  application  was  made  to  the  government  for  pecuniary  aid, 
i.  applying  the  machine  to  the  construction  of  mathematical  tables ; 
ttd  in  1823  the  government  sought  the  opinion  of  the  Royal  Society 
on  the  merits  of  the  machine.  A  committee  Silmost  unexampled  in 
BCientifie  strength  met  to  examine  the  question;  it  comprised  the 
names  of  Davy,  Herschel,  Young,  "Wollaston,  Pond,  Kater,  Brande, 
BaHy,  Brunei,  Colby,  and  Davies  Gilbert ;  and  the  highly  fivourablo 
repOTt  sent  in  by  this  committee  led  the  government  to  promise 
^ecuniitry  aid,  in  a  matter  intended  wholly  for  public  benefit,  and  not 
for  the  inventor's  emoliiment.  Unfortunately,  the  arrangement  was 
badly  organised,  and  has  given  satisfaction  to  no  one.  The  plan  of  the 
machine  underwent  changes,  the  drawings  prepared  were  very  elabo- 
rate, and  artisans  had  to  be  specially  educated  to  the  work.  By  the 
year  1828,  a  sum  of  8000?.  had  been  advanced  by  the  government; 
parliament  complained,  and  the  government  complained,  because  no 
machine  was  yet  forthcoming.  A  second  committee  of  the  Royal 
Society  made  a  report,  countenancing  a  further  application  of  public 
money  to  this  purpose.  A  sum  of  30002.  more  was  advanced,  and  then 
600^,  in  1829 ;  besides  a  large  expenditxu*e  out  of  the  private  purse 
of  Mr.  Babbage  himself.  In  1830  a  third  committee  investigated  the 
subject,  at  the  request  of  the  government;  and  the  report  of  this 
cOmniittee  led  to  a  further  advance  of  funds,  not  only  for  malcing  the 
machine  .itself,  but  also  for  building  a  house  to  contain  it.  When 
17,000/.  had  been  spent,  an  irreconcileable  dispute  took  place  between 
the  government  and  Mr.  Babbage ;  no  further  money  was  given ;  and 
the  operations  were  suspended.  Mr.  Babbage  developed  a  new  plan 
by  which  his  machine  would  perform  higher  mathematical  problems ; 
his  first  he  oalled  a  difference  engine;  the  second  would,  if  ever  com- 
pleted, be  an  analytioal  engine  ;  but  no  funds  being  forthcoming,  the 
operations  were  never  resumed.  In  1843  the  government  placed  the 
difference  engine,  so  far  as  it  had  been  constructed,  in  the  museum  of 
King's  College,  London;  and  there  it  remains  to  the  present  time 
(1860),  an  unfinished  memento  of  a  splendid  conception.  The  machine 
is  bftMly  &  yard  in  height,  by  half  a  yard  in  width  and  a  foot  in  depth ; 
and  It  certainly  appears  surprising  that  no  greater  result  than  this  has 
been  presents  for  so  enormous  a  sum  of  money. 

So  fw  M  it  is  possible,  we  shall  now  describe  the  principle  and 
action  of  Babbdge's  difference  engine  in  a  brief  form :  treating  it  as  if 


the  machine  were  finished  and  at  work  according  to  the  inventor's 
plan. 

f n  any  series  of  numbers  arranged  in  line  or  column,  if  fhe  difference 
between  the  first  and  second,  betweeil  the  second  and  third,  and  so  on, 
be  taken,  there  will  be  formed  a  line  or  column  of  what  are  called  first 
differences :  if  the  difference  between  the  fifst  and  second,  between  the 
second  and  tJiird,  and  so  on,  of  these  last  numbers  betaken,  there  will 
be  formed  a  line  or  column  of  what  are  called  second  differences. 
Proceeding^  in  like  manner  to  form  third,  fourth,  ftc.  orders  of 
differences,  there  will  at  length  be  found  a  series  of  diflfisfences  which 
are  either  constant,  or  to  a  great  extent  are  very  nearly  so.  Thus, 
taking  the  series  of  numbers  in  the  column  ir  below,  the  several  orders 
of  differences  will  be  as  in  the  succeeding  columns ;  the  numbers  in 


the  sixth  column  bcin^  constant : 


N 

243 
1024 
3125 
7776 
16807 
32768 
&c. 


781 

2101 

4651 

9031 

15961 

&c. 


1320 
2550 
4830 
6930 

&c. 


1230 
1830 
2550 


A^v* 


600 
720 


&c. 


^ 


120 


&& 


Now  it  is  evident  that,  having  any  one  Of  the  numbers  in  the  first 
column,  and  the  numbers  correspontfingto  it  in  the  several  columns  of 
difibrences ;  all  the  succeeding  numbers  of  the  series  may  be  found  by 
niere  additions.  It  may  happen  however  that  whHe  the  numbers  in 
the  Original  series  increase,  the  numbers  in  some  of  the  columns  of 
££ference  may  decrease ;  and  then,  in  forming  the  terms  of  the  series, 
subtractions  might  take  place  :  in  such  a  case,  the  arithmetical  Oom- 
plements  of  the  numbers  to  be  subtracted  being  taken;  the  operations 
may  still  be  performed  by  additions  only. 

Babbage's  Difference  Engine  accompiislies  these  additions  by  the 
movements  of  a  number  of  cylinders  having  on  the  convex  surface  of 
each  the  series  of  numbers  1,  2,  8,  4,  5,  6,  7,  8,  9,  0.  The  opera- 
tions are  thus  distributed :  by  the  first,  the  Editions  are  made ;  and 
by  the  second,  there  is  introduced  the  1  which  should  be  carried  to  the 
teih's  place  every  time  that  the  sum  of  two  numbers  is  greater  than  10. 
Let  it  be  imagined  that  there  are  several  vertical  axles,  on  each  of 
which  are  several  cylinders  one  above  another ;  and  that  these  axles 
with  their  cylinders  are  capable  of  being  turned  by  wheelwork,  so  that 
any  one  of  the  ten  figures  may  be  made  to  stand  on  the  face  of  the 
machine,  and  immediately  under  a  fixed  index.  Let  it  be  further 
imagined  that,  when  the  moving  power  (the  hand  of  the  operator 
applied  to  a  winch)  has  made  one  quarter  of  a  revolution,  the  first, 
third,  fifth,  &c.,  axles  may  turn,  causing  the  cylinders  on  them  to  make 
parts  of  a  revolution  or  allowing  them  to  remain  at  rest  as  the  case 
may  be,  while  all  the  cylinders  on  the  second,  fourth,  &c.,  axles  remain 
at  rest.  Again,  when  the  moving  power  has  nuode  the  second  quarter 
of  a  revolution,  let  it  be  imagined  that  certain,  only,  of  the  cylinders 
on  the  first,  third,  fifth,  &c  axles  make  one-tenth  of  a  revolution,  so 
that,  whatever  figure  be  under  the  index  of  each  of  these  moving 
cylinders,  the  next  figure,  in  increasing  order,  may  be  brought  under 
that  index ;  the  cylinders  on  the  second,  fourth,  &;c.,  axles  sllll  remain- 
ing at  rest.  Let  it  next  be  imagined  that,  when  the  moving  power 
describes  the  third  quarter  of  a  revolution,  the  cylinders  on  the 
second,  fourth,  &c.,  lales  describe  parts  of  a  revolution  or  remain 
&i  rest,  the  cylinders  on  the  other  axles  being  unmoved :  smd  laistly, 
when  the  moving  power  has  described  the  fourth  quarter  of  &  revo- 
lution, let  certain  cylinders  only  on  the  second,  fourth,  &c.,  axles 
make  one-tenth  of  a  revolution,  the  other  cylinders  remaining  at  rest. 
Then  it  may  be  imderatood  that  by  the  first  and  third  of  these 
motions,  numbers  are  added  together:  while,  by  the  second  and 
fourth,  1  is  carried  to  each  figure  which  ought  to  be  increased  in 
consequence  of  a  sum  of  two  figures  being  greater  than  10. 

As  an  example,  let  it  be  required  to  obtain  the  numbers  of  the 
series  in  the  first  column  above,  beginning  \vith  8125.  The  figures 
composing  the  numbers  are  brought  imder  the  indices  hi  front  of 
the  cylinders  on  the  first  vertical  axis,  towards  the  left  hand ;  and  the 
composing  the  several  orders  tst  differences  itr  ff-dnt  of  the 


figiUes 


N 

3 

1 
2 

5 


A'. 

au- 

A**'- 

^tr. 

4 

2 

1 

0 

6 

5 

8 

6 

5 

5 

3 

0 

1 

0 

0 

0 

0 
1 
2 
0 


cylhiders  on  the  other  axis,  towards  the  right,  as  in  this  second 
table.  Then  the  moving  power  being  turned  one  quarter  of  a  revo- 
lution, ea<;h  cylinder  in  the  first,  third,  and  fifth  vertical  columns 
will  be  turned  through  as  many  tenths  of  a  revolution  as  are 
expressed  by  the  number  in  front  of  the  cylinder  immediately  on  ita 
right  hand :  thus,  the  cylinder  having  8  ifi  front  (at  the  top  of  the  first 
vertical  column)  will  mov^e  through  wur-tenths  of  a  revolution,  and  the 
number  7  will  he  brought  under  its  index  in  front.  The  cylinder  hav- 
ing 1  iff  front  (in  the  first  vertical  column)  will  be  turned  through 
six- tenths  of  a  revolution,  which  will  bring  7  under  its  index  in  front ; 
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and  so  on.    Tho  numbers  in  front  of  the  'whole  machine  vrill  now 
Btand  thus  :— 


N 

7 
7 
7 


A^ 

A^L 

A»i»- 

A^»' 

4 

3 

1 

0 

6 

3 

8 

7 

5 

8 

3 

2 

1 

0 

0 

0 

k». 


0 

1 

2 

0 


By  the  addition  (in  the  proceeding  table)  of  5  in  the  third  colunm  to 
8  in  the  fourth,  there  should  be  produced  18,  whereas  3  only  appears 
under  the  index  of  the  cylinder  (in  the  third  column  of  the  present 
table),  therefore  1  must  be  carried.  The  operation  of  carrying  is  per- 
formed by  the  action  of  the  moving  power  in  the  second  quadrant  of 
its  revolution ;  and,  in  the  present  example,  this  does  nothing  more 
than  turn  the  cylinder  marked  3  (in  the  first  line,  third  column) 
though  one-tenth  of  a  reyolution,  which  brings  4  to  the  front  of  that 
cylinder.  The  reader  may  now  imagine  the  8  to  be  effaced,  and  the 
number  4  introduced  in  its  place.  Now  the  moving  power  turning 
through  the  third  quarter  of  a  revolution,  the  cylinders  on  the  second 
Mid  fourth  axles  ore  made  to  turn  through  as  many  tenths  of  a  revolu- 
tion as  are  expressed  by  the  figures  on  the  cylinders  immediately  on 
their  right  hand.  Thus,  the  cylinder  marked  4  in  the  colimin  of  the 
last  table  will  turn  through  four-tenths,  and  this  movement  will  bring 
to  its  front  the  number  8 ;  the  cylinder  marked  6  will  be  turned 
through  three-tenths  of  a  revolution,  which  will  bring  to  its  front  the 
figure  9  ;  and  so  on.  The  numbers  in  front  of  the  machine  will  now 
stand  thus : — 


N 

7 
7 
7 
6 


A»- 

A". 

AlU* 

A'»' 

8 

4 

1 

0 

9 

3 

5 

7 

3 

8 

5 

2 

1 

0 

0 

0 

A». 

0 
1 
2 

0 


The  moving  power  turning  through  the  fourth  quadrant  will  per- 
form the  operations  of  carrying;  and,  in  the  present  example,  the 
cylinder  marked  9  will  turn  one-tenth,  which  brings  0  (for  10)  to  its 
front ;  this  causes  another  carrying,  and  the  cylinder  marked  8,  in  the 
same  column,  will  turn  one-tenth ;  which  brings  9  to  its  front.  The 
cylinder  marked  1  in  the  fourth  column  will  turn  one-tenth  on  account 
of  the  carrying  from  the  cylinder  5  below  it,  which  brings  2  to  its 
front ;  and  the  machine  will  stand  thus : — 


N 

7 
7 
7 
6 


'    A«. 

au. 

Aili. 

A*^» 

9 

4 

2 

0 

0 

9 

5 

7 

8 

8 

5 

2 

1 

0 

0 

0 

A». 

0 
1 
2 
0 


The  operation  is  now  completed :  the  number  succeeding  3125  in  the 
series  is  7776 ;  and  the  like  operations  being  performed  with  the  instru- 
ment in  the  present  state,  the  next  number  will  be  obtained  in  the  first 
column.  It  has  been  supposed  that  the  instrument  has  only  six  axles 
carrying  cylinders ;  but  it  is  evident  that,  if  a  number  consiBtin^  of 
more  than  four  places  of  figures  were  given,  or  were  to  be  produced,  a 
greater  number  of  axles  would  be  necessary. 

In  a  limited  space,  we  can  do  no  more  than  give  the  following 
general  notion  of  the  mechanism  by  which  these  remarkable  move- 
ments are  produced.   Immediately  behind  each  column  of  the  cylinden 
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D  carrying  the  fimires  and  in  a  vertical  plane  perpendicular  to  the 
front  of"  the  fAacnine,  is  a  vertical  axlu  x  which  carries,  opposite  to 
each  cylinder,  two  horizontal  wheels  a  and  B,  and  between  them  a 
moveable  bolt  c,  nlso  in  a  horizontal  position.    These  two  wheels  are 


capable  of  being  connected  with  or  disconnected  from  the  axle,  so  that 
they  may  or  may  not  turn  with  the  latter.  The  upper  wheel  \^  ifi 
furnished  with  teeth,  standing  out  horizontally  from  the  rim,  and  these 
work  in  the  like  teeth  formed  about  the  cylinder  D  carrying  the  figures ; 
BO  that  the  wheel  a,  when  it  turns  w^ith  its  axle,  may  be  said  to  drive 
the  cylinder.  It  is  also  furnished  with  teeth  which  are  peipendicular 
to  its  lower  surface,  in  the  manner  of  an  inverted  crown  wheel.  The 
bolt  o,  which  is  under  this  w^heel,  and  passes  through  the  axle,  is 
capable  of  being  moved  a  short  distance  horizontally ;  it  Ib  provided, 
near  its  extremity,  with  a  pin  or  tooth  a  stcinding  perpendicularly 
above  its  upper  surface,  and  with  a  pin  h  perpendicularly  below  ite 
inferior  surface.  And  the  lower  wheel  D  carries  a  wedge  or  inclined 
plane  c.  Behind  the  wheels  on  the  axle  x  is  another  axle  7,  which  is 
also  in  a  vertical  position ;  this  carries  a  projecting  bar  or  finger  m 
which  revolves  hoiizonally  when  the  axle  is  made  to  turn  by  the  action 
of  the  moving  power.  During  its  revolution  it  meets,  at  a  proper  place, 
one  extremity  of  a  levern  which  is  capable  of  turning  on  a  pivot  at/) : 
that  extremity  being  displaced,  the  extremity  of  the  opposite  arm 
presses  against  the  end  of  the  bolt  o  in  the  axis  x  and  causes  the  upper 
pin  a  to  enter  between  two  teeth  of  the  crown-wheel  a.  This  wheel  is 
thus  fixed  to  its  axle  so  as  to  be  compelled  to  turn  with  the  bolt ;  and 
the  horizont-il  teeth  of  the  wheel,  consequently,  cause  the  cylinder  p 
carrying  the  figures  to  turn  on  its  proper  axis  z.  Such  is  the  nature 
of  the  mechanism  that,  while  the  moving  power  describes  the  first 
and  third  quadrants  of  its  revolution,  the  cylinder  D  might  p^ake  a 
complete  revolution ;  but,  in  general,  the  cylinder  is  to  nmke  only  as 
many  tenths  of  a  revolution  as  are  expressed  by  the  figure  in  front  of 
the  next  cylinder  on  its  right  hand ;  and  therefore  the  bolt  is  to  be 
withdrawn  from  the  crown-wheel  when  sucli  part  of  a  revolution  has 
been  performed.  This  is  accomplished  by  the  pin  h,  which,  moving 
along  the  wedge  or  inclined  plane  c,  draws  the  bolt  back  so  that  the 
pin  a  above  is  removed  &om  between  tho  teeth  of  the  crown-wheel ; 
the  latter  is  thus  disengaged  from  its  axle  and  ceases  to  revolve  :  at  the 
same  time  the  cylinder  D,  with  which  it  is  connected  by  the  horizontal 
teeth,  ceases  sdso  to  revolve.  The  cylinder  remains  then  at  rest  till  it 
is  moved  at  a  subsequent  step  in  the  process.  If  the  cylinder  ib  not  to 
turn  while  the  moving  power  describes  the  first  and  third  quacirants, 
an  apparatus  provided  for  the  purpose  removes  out  of  its  place  the 
lever  which  should  press  against  the  end  of  the  bolt.  For  every 
vertical  axis  carrying  cylinders  in  front  of  the  machine,  there  is  an 
axle  cairying  wheels  and  bolts,  and  an  axle  carrying  the  fingers  whidi 
lock  the  bolts:  and  behind  every  cylinder  is  its  proper  apparatus, 
consisting  of  wheels,  bolt,  and  finger. 

The  process  of  carrying,  which  takes  place  when  the  moving  power 
Ib  describing  the  second  and  fourth  quadrants  of  its  revolution,  is 
accomplished  thus : — A  bar  or  finger  revolves  on  the  axle  of  the 
lowest  cylinder  D,  for  example,  in  the  first  vertical  column  on  the  le|t ; 
and,  at  a  proper  time  comes  against  the  extremity  of  a  claw  which  then 
engages  iteeli  between  the  teeth  of  a  ratchet-wheel  connected  with  the 
next  cylinder  above  it :  both  the  wheel  and  cylinder  are  thus  made  tc 
turn,  but  the  length  and  position  of  the  claw  are  such  that  tl;ie  cylinder 
can  only  make  one-tenth  of  a  revolution,  and  thus  bring  to  the  front  a 
figure  greater  by  unity  than  that  which  was  there  before.  When  a 
cylinder  has  made  the  movement  just  indicated,  a  projectiog  pin, 
called  a  thumb,  on  the  axle  of  the  lower  cylinder,  touches  a  trigger 
which  raii^es,  out  of  a  notoh  in  the  claw,  a  hook  which  retailed  the 
latter :  a  spiral  spring  then  draws  back  the  claw  and  allows  it  to  fall 
between  the  next  teeth  of  the  ratchet-wheel  without  creating  any 
movement  in  the  cylinder ;  and  the  apparatus  is  thus  prepared,  for  the 
next  carrying  operation  which  is  to  take  place. 

It  was  proposed  by  the  inventor  to  apply  to  the  machine  an  anpa^UB 
by  which  the  numbers  obtained  from  the  cylinders  in  the  left-hand 
column  might  be  immediately  transferred,  by  the  operation  of  punch- 
ing, to  plates  of  copper,  in  order  that  the  results  given  by  the  machine 
might  be  printed  without  a  possibility  of  error.  To  efiect  this,  a 
curvilinear  bar  of  metal  was  to  act  on  an  arm  of  a  lever  so  as  to  raise  it 
to  ten  different  heights  corresponding  to  the  ten  figures  on  the  surface 
of  a  cylinder ;  and  the  opposite  arm  of  the  lever  was  to  move  an  arch 
carrying  ten  punches  having  on  them  the  characters  1,  2,  3,  &c.  in 
relief.  The  plate  of  copper  being  below,  a  bent  lever  was  to  pi^ess  the 
punch  upon  the  plate,  and  produce  the  impression  of  the  figure.  The 
different  figures  in  front  of  the  first  column  of  cylinders  would  thus  l)e 
successively  transferred  to  the  copper-plate ;  and  the  arch  and  plat^e 
being  shifted,  the  set  of  figures  brought  in  front  of  the  cylinders  in  the 
same  column,  at  the  next  operation  with  the  machine,  would  be  tKBOft; 
ferred  in  like  manner. 

If  Mr.  Babbiige's  plan  had  ever  been  fully  carried  out,  the  machiiift 
would  perform  the  several  operations  of  simple  arithmetic  on  any 
numbers  whatever.  It  would  combine  the  quantities  algebraically 
or  arithmetically  in  an  unlimited  variety  of  relations.  It  would  use 
algebraic  signs  according  to  their  proper  laws,  and  develope  the  con- 
sequences of  those  laws.  It  would  arbitrarily  substitute  any  formuli^ 
for  any  other,  efi^ing  the  first  from  the  columns  on  which  it  is  repre- 
sented and  making  the  second  appear  in  its  stead.  It  would  ensot 
processes  of  differentiation  and  integration  on  functions  in  which  the 
operations  take  place  by  successive  steps.  TBo  inventor  further  aasertH 
that  the  engine  would  be  particularly  fitted  for  the  operations  of  tbA 
combimitory  analysis,  for  computing  the  numbers  of  Berpoullii  to 
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This  maclime  embodies  the  principles  of  all  the  calculating  machines 
yet  proposed.  A  few  words  oonoeming  other  contrivances  may,  how- 
everj  be  desirable. 

Staffers  arithmetical  machine  is  about  18  inches  in  length,  9  in 
breadth,  and  4  in  height.  It  contains  three,  rows  of  small  cylinders, 
thirteen  in  the  first  row,  and  seven  in  each  of  the  others ;  upon  each 
cylinder  are  ten  numerals,  from  0  to  9.  These  cylinders  act  upon  each 
other  by  means  of  small  wheels,  levers,  sliders,  and  other  delicate  appa- 
ratus. The  upper  surface  of  the  machine  presents  seven  small  holes, 
with  moveable  plates  beneath  them,  marked  by  numerals,  seven  similar 
holes  over  the  peripheries  of  seven  little  vertical  wheels,  and  thirteen 
number-holes  in  a  cUstinot  row.  Each  set  of  seven  holes  has  a  traversing 
movement,  but  the  longer  row  is  immovable.  Every  one  of  the  twenty- 
seven  holes  has  ten  numerals,  from  0  to  9,  belonging  to  it.  In  per- 
forming any  "bum,  the  conditions  of  the  question  are  arranged  on  the 
two  smaller  rows ;  and  then,  by  turning  a  handle,  the  result  makes  its 
appe.'U'ance  at  the  holes  of  the  larger  row.  By  different  modes  of 
adjusting  the  two  smaller  rows  of  holes,  and  of  turning  the  handle,  the 
machine  performs  addition,  subtraction,  multiplication,  division,  and 
evolution.  It  can  multiply  seven  digits  by  seven,  or  millions  by  millions. 
A  very  beautiful  part  of  the  apparatus  is  a  little  bell,  which  rings  when- 
ever the  operator  attempts  to  perform  an  impossible  operation,  such  as 
subtracting  a  larger  number  from  a  smaller,  or  dividing  a  smaller  by  a 
larger ;  the  machine  refuses  to  work,  rings  a  bell,  and  stops. 

Colmar's  arithmometer  is  rather  larger  than  Staffel's  machine.  It 
has  as  many  slides,  each  working  in  a  groove,  as  there  are  digits  in  the 
quantity  waich  it  is  capable  of  calculating ;  and  each  groove  is  num- 
bered with  ten  figures,  from  0  to  9.  There  are  as  many  round  holes 
in  a  brass  plate  as  there  are  possible  places  of  figures  in  the  result  to 
be  produced ;  and  beneath  each  hole  may  appear  any  one  of  the  ten 
numerals.  The  machine  is  adjusted  to  any  particular  problem  or  sum 
in  addition,  subtraction,  multiplication,  division,  or  evolution,  by 
moving  some  among  the  many  slides ;  these  slides  work  upon  certain 
wheels  and  levers  undemeatii,  which  cause  the  proper  figures  for 
the  result  to  make  their  appearance  at  the  row  of  holes  in  the  brass 
plate. 

Wertheimer's  machine,  for  the  addition  and  subtraction  of  numbers 
and  moneys,  consists  of  a  box  having  a  metal  pUte  divided  into  nine 
indexes,  witii  semicircular  notches,  under  which  are  placed  a  series  of 
holes.  Numerals  are  engraved  round  the  indexes.  The  semicircular 
notches  are  furnished  with  teeth,  with  a  pointer  to  insert  between 
them,  for  the  purpose  of  bringing  the  notch  opposite  to  any  particular 
figure. 

Baranowski's  Ready  Reckoner  is  intended  for  the  calculation  of  wages, 
prices,  interest,  and  other  sums  of  money.  If  it  be  to  oilculate  the 
amount  of  wages  at  a  given  rate,  the  weekly  rate,  printed  on  paper,  is 
brought  to  view  in  an  opening  in  a  brass  plate,  by  means  of  a  handle; 
a  slide  is  withdrawn  belonging  to  the  particular  number  of  days  for 
which  the  calculation  is  made,  another  for  any  extra  hours,  and  another 
for  any  odd  quarters  of  an  hour ;  and  the  printed  figuree  revealed  by 
the  moving  of  these  slides  give  the  sum  total  of  wages. 

Schott's  calculating  machine  can  perform  addition  only.  Lalanne's 
calculating-rule  is  a  peculiar  apparatus  for  solving  the  problems  usually 
worked  by  the  sliding-rule.  Dr.  Roget's  riiding-scale  of  involution  is 
like  the  apparatus  just  noticed,  and  bears  more  resemblance  to  the  ordi- 
nary sliding  scale  than  to  a  calculating  machine.  Bfaurel's  calculating 
machine  is  something  like  Colmar's,  foimded  mainly  on  the  action  of 
graduated  slides.  Roth's  automaton  calculator,  and  Slovinski's  calcu- 
lating machine,  are  two  other  examples  mainly  dependent  on  the  same 
principla  Maurel's  calculating  machine  works,  like  Colmar's,  through 
the  medium  of  graduated  slides. 

The  most  important  calculating  machine  ever  invented  (next  to 
Babbage's),  and  decidedly  the  most  important  ever  actually  finished, 
is  Scheutz's.  It  presents  another  example  of  ingenuity  ill  rewarded 
In  1834,  after  reading  aa  account  of  Babbage's  machine  as  at  that  time 
proposed,  M.  Scheutz,  a  technologist  at  Stockholm,  conceived  the  idea 
of  something  to  the  same  end  on  a  different  principle.  Under  Schetttz, 
George,  and  Edward,  in  the  Biographical  Divisiov  of  this  work, 
will  be  found  a  narrative  of  the  drcumstanoes  connected  with  the 
invention  and  the  difficulties  which  attended  the  construction  of  this 
machine,  as  well  as  some  particulars  respecting  its  pripciple,  and  the 
share  taken  by  Mr.  Babbage,  the  inventor  of  the  first  calculating 
machine,  in  directing  the  att^tion  of  the  scientific  men  of  this  country 
to  its  value.  The  machine  was  exhibited  in  London  in  1854,  and  in 
Paris  in  1855 ;  and  in  1856  it  was  sold  to  the  Dudley  Observatory,  at 
Albanv,  in  the  United  States,  at  a  price  quite  inadequate  to  the  labom* 
and  tiiought  bestowed  upon  it.  Mr.  Babbage  deplored  that  the 
machine  had  not  been  secured  for  and  by  England;  he  greaUy 
admired  it,  and  attached  high  value  to  its  power  of  computing  matiie- 
matical  tables.  Not  only  can  it  do  this,  but  it  impresses  each  result  on 
a  piece  of  lead,  from  which  a  eUchd  cast  in  type-metal  can  be  obtained, 
applicable  to  printing  from.  The  machine,  which  is  about  the  size  of 
a  square  pianoforte,  calculates  to  sixteen  places  of  figures,  and  prints  to 
eight.  By  taking  out  certain  wheels  and  putting  in  others,  the  machine 
can  be  readily  caused  to  produce  and  record  its  results  in  £  «.  rf. ; 
in  degrees,  minutes,  and  seconds ;  in  tons,  cwt8.,and  lbs. ;  or  in  any  one 
ADong  a  laige  number  of  different  modes.  When  once  the  machine  is 
set  with  the  conditions  of  the  problem,  a  handle  is  turned,  and  the 


results  appear  at  the  rate  of  25  figures  per  minute,  pot  merely  calcu- 
lated and  recorded,  but  actually  stamped  or  impressed  upon  a  plate  of 
lead.  Mathematically  speaking,  this  is  a  difference  engine,  like  Babbage's, 
and  depending  on  the  same  general  principles,  though  worked  out  by 
means  of  original  details. 

A  fuU  and  minute  description  by  the  inventors  of  the  machineiy  of 
this  remarkable  instrument  is  given  in  the  specification  of  the  English 
patent,  dated  October  17, 1854. 

MACLAURIN'S  THEOREM.    [Taylor's  Theorem.] 

MADDER,  COLOURING  MATTERS  OF.  The  root  of  the  madder 
plant  [RuBTA  Hnctcrum,  in  Nat.  Hist.  Diy.I  is  so  extensively  used  for 
the  preparation  of  all  shades  of  purple,  red,  brown,  and  even  black  dyes, 
that  in  importance  to  the  calico-printer  and  others,  it  is  second  to  no 
other  dye-stuff,  except  perhaps  indigo. 

Madder  grows  in  tiie  south  of  Europe,  many  parts  of  the  Levant, 
and  is  laigely  cultivated  in  Holland.  It  does  not  contain  the  colouring 
matter  roEtdy  formed,  nor  does  the  substance  from  which  the  colour 
IB  derived  reside  indiscriminately  in  all  parts  of  the  plant.  It  is  indeed 
only  the  ligneous  or  woody  portion  of  the  long  fibrous  roots  of  the 
rubia  that  are  valuable,  and  hence  the  various  operations  that  are 
performed  upon  them  before  being  sent  into  commerce.  These  pre- 
paratory processes  consist  in,  first,  carefully  drying  the  roots  in  a  stove, 
then  thrashing  with  a  flail,  winnowing  and  sifting  away  tiie  dust  or 
dried  cellular  matter,  and  finally,  again  drying,  and,  in  nearly  all  cases, 
powdering  the  resulting  fibres. 

The  ground  madder  tiius  prepared  is  called  in  France  garance,  but 
occasionally  it  is  sent  out  in  the  entire  state,  especially  from  Turkey 
and  the  Levant,  and  is  then  called  U^ari  or  aUiari  (from  ^iC^h  the 
modem  (}reek  name  for  madder). 

Madder  thus  prepared  has  a  reddish  appearance,  and  contains  three 
distinct  colouring  principles,  namely  :  1.  Alizarin  ;  2.  Purpurin  ;  and 
3.  Rttbicudn.  Of  these,  alizarin  is  the  one  of  greatest  importance. 
Madder  also  contains,  4.  Chlorogenin — a  green,  pulverulent  species  of 
extractive  matter ;  5.  Erythrozym,  a  ferment ;  and  6.  JRubian,  a  body 
of  deep  yellow  colour,  not,  however,  a  colouring  principle  in  the 
practical  sense  of  the  term,  but  which,  by  the  action  of  ferments,  acids, 
or  alkalies,  yields  up  large  quantities  of  alizarin. 

1.  AUsarin  (C^gH^oOg  +  6H0)  Ligarie  cicid.  This  substance,  though 
chiefly  resulting  from  the  decomposition  of  rubian  during  the  dyeing 
operations,  has  nevertheless  been  shown  by  Schunk  to  exist  ready  formed 
in  dried  madder,  and  has  probably  beoi  produced  from  the  rubian 
originally  in  the  plant  by  the  action  of  a  ferment  in  the  drying 
operations. 

Alizarin  was  first  discovered  by  Robiquet  and  Colin.  It  is  identical 
with  Runge*s  Madder  red.  It  may  be  extracted  directiy  from  the 
root,  but  is  best  obtained  from  garancin,  a  substance  prepared  by 
acting  upon  powdered  madder,  with  strong  hot  sulphuric  add,  by 
which  the  earthy  matter  and  a  large  quantity  of  valueless  tissue  is 
rendered  soluble,  and  is  removed  by  well  washing  the  residue  with 
¥rater.  The  dried,  insoluble  portion  constitutes  the  garancin;  it  is 
very  largely  used  in  print  works,  and  it  is  from  this  that  alizarin  is 
most  convenientiy  prepared.  The  garancin  is  boiled  for  some  time 
with  a  quantity  of  water,  and  the  colouring  matters  precipitated  from 
the  resulting  Uquor  by  sulphuric  acid.  The  precipitate  well  washed 
with  cold  water,  dried,  and  submitted  to  sublimation,  yields  beautiful 
orange  coloured  needles  of  alizarin.  An  impure  alizarin  was  described 
by  Robiquet  and  Colin,  under  the  name  of  oolorin. 

Alizarin  is  tasteless  and  inodorous,  neutral  to  test  paper,  almost 
insoluble  in  cold  water,  more  so  in  hot  water,  and  freely  taken  up  by 
alcohol  or  ether.  The  alkalies  dissolve  it»  forming  a  beautiful  purple 
solution,  but  acids  reprecipitate  it  unchanged.  It  forma  a  splendid  red- 
lake  with  alumina,  and  purple  ones  with  lime,  baryta,  and  oxide  of 
iron.  Alizarin  isjoonverted  into  phthalic  add  (alizaric  add)'by  ebul- 
lition with  dilute  nitric  acid,  and  since  chloroxynaphthaUc  aoid,  a  body 
prepared  from  naphthalin,  also  yields  phthaUc  acid  under  the  same  cir- 
cumstances, it  has  been  thought,  that  chloroxynaphthaUc  add  is  simply 
alizarin  witii  an  atom  of  hydrogen  replaced  by  one  of  chlorine.  Schunk, 
however,  does  not  think  this  to  be  the  case,  nor  has  Strecker  himself, 
who  was  the  first  to  throw  out  the  hint,  been  able  to  replace  the 
chlorine  in  chloroxynaphthaUc  add  by  hydrogen  and  thus  convert  it 
into  alizarin.  Were  this  accomplished,  naphthalin  would  no  longer  be  a 
waste  product  as  it  now  is,  but  become  of  great  value  and  importance. 

Alizarin  plays  the  prindpal,  and  probably  the  only  part,  in  the  pro- 
duction of  madder  colours.  Schunk  has,  in  fact,  aft^  a  long  course 
of  experiments,  been  led  to  the  condudon,  that  the  final  result  of 
dyeing  with  madder  and  its  preparations  is  simply  the  combination  of 
alizarin  with  the  various  mordants  employed,  and  that  oonsequentiy 
if  an  economical  method  of  preparing  alijQuin  on  a  large  scale  could 
be  discovered,  a  great  gain  would  resudt  to  the  arts. 

2.  Purpurin  was  tiie  name  given  by  Robiquet  and  Colin  to  the 
colouring  matter  that  remdned  dissolved  in  the  alum  Uquor  after  the 
preparation  of  aliyArin,  Dr.  Debus  has  called  it  oxyUsmric  add.  It 
dissolves  in  alkaUes  with  a  red  colour,  quite 'distinct  from  the  puxple 
of  an  alkaline  solution  x)t  alizarin,  and  moreover  the  resulting  solution 
decomposes  when  exposed  to  the  air,  which  is  not  the  case  with  a 
similar  solution  of  alizarin.  Professor  Stokes,  who  has  examined  the 
optical  properties  of  purpurin,  also  thinks  it  quite  distinct  from 
alizarin ;  neverthdees,  these  two  bodies  are  shown,  by  other  re-actions. 
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to  be  closely  allied  lubstanoeB.    Further  research  will  probably  remove 
all  doubt  concenung  them. 

8.  Jtubiadn  iC^R^fi^^,  This  body  is  one  of  several  yellow  colouring 
matters  contained  in  madder.  It  was  first  noticed  by  Rimge,  who 
called  it  Madder-orange,  Sohunk  has  obtained  it  in  adcuhu'  and 
lamellar  dystala.  It  gives  red  oompoiuids  with  bases,  but  does  not 
contribute  to  the  production  of  fast  colours  during  ihe  process  of 
madder  dyeing ;  Soiunk  thinks  that  it  even  acts  injuriouiBly.  PersaltB 
of  iron  convert  it  into  rtUnadc  acid  (C,aH«0..),  a  lemon  yellow,  non- 
CTystalline  powder.  Rvbiacate  ofpoiaih  ocystailises  from  water  in  long, 
alky,  brick-red  needles. 

Rubiacin  is  soluble  in  strong  sulphuric  acid,  and  hence  is  found  in 
the  acid  liquor  mentioned  when  treating  of  the  preparation  of  alizarin. 

4.  Chlwogenin. — Kuhlman,  by  treating  garancin  with  boiling  alcohol, 
evaporating  to  dryness,  dissolving  in  water,  precipitating  with  acetate 
of  lead  and  baryta  water,  and  treating  ihe  precipitate  with  dilute 
sulphurio  acid,  isolated  a  body  thathe  called  xanthin,  Schunk, 
however,  shows  that  this  body  is  a  mixture  of  rubian  and  an  extractive 
matter  to  which  he  has  given  the  name  ehlorogeninf  the  rubiehlorie  add 
of  Rochleder.  Its  aqueous  solution  becomes  brown  when  exposed  to 
the  air,  and  hence  the  uniform  dirty  reddish-brown  tint  which  a  piece 
of  calico  exhibits  after  having  been  dyed  with  madder.  In  the  manu- 
facture of  garancin.  the  chlorpgenin  is  mostly  decomposed  and  removed. 
The  effect  of  adding  lime  to  a  dye-batii  is  partly,  according  to  Schunk, 
to  take  away  the  chlorogenin,  rubiacin,  and  other  valueless  and  injurious 
bodies  from  their  aluminous  combination. 

6.  Eiythrogym  is  the  name  given  by  Schunk  to  an  azotised  body 
existing  in  mibdder.  It  acts  as  a  ferment,  and  bears  the  same  rela- 
tion to  rubian  that  emulsin  does  to  amygdalin.  It  is  the  ferment 
peculiar  to  madder,  or  rather  to  rubian,  the  latter  body  not  yielding 
alizarin  when  brought  in  contact  with  other  ferments.  It  contains 
very  little  more  than  4  per  centb  of  nitrogen.  It  may  be  obtained  from 
madder  by  digesting  the  latter  in  water  at  100"  Fahr.,  and  precipitating 
the  aqueous  extract  with  alcohoL 

6.  JUbian  (CcgH^Oio).  Madder  is  extracted  with  boiling  water,  the 
extract  agitated  with  animal  charcoal,  and  the  latter  digested  in 
alcohoL  A  solution  is  thus  obtained  which  leaves  on  evaporation  a 
nearly  pure  substance,  to  which  Schunk  has  given  the  name  of  rubian. 
It  is  an  amorphous,  gum-like  mass,  of  deep  yellow  colour,  intensely 
bitter  taste,  and  soluble  in  water  and  alcohoL  Bv  the  action  of  various 
agents  it  is  broken  up  into  grape  sugar  and  alizarin,  together  with 
7.  JRubiretin,  and  8.  Verantin  ;  the  latter  substance  being  accompanied 
by  9.  i2ii&K^»,  10.  RMaqin,  11.  IbaJtnanw^  and  12.  iSttftiocitn,  according 
to  the  reagent  employed,  as  seen  in  the  following  table :— 


By  Ferments, 

By  Acids. 

ByAlkaUes. 

Alizarin. 
Rubiretin. 
Tcrantin. 
Rabiafin. 
Rnbiagin  T 

Alizarin. 
Robiretin. 
Yerantin. 
Rnbianin. 

Alizarin. 
Rubiretin. 
Yerantin. 
Rubiadin. 

7.  Rvhiretin  (C^Hj^Og),  and  8.  Yera-niin  (C^H,pO,»),  are  amorphous, 
resinous,  and  of  brown  colour.  Along  with  alizarin  they  form  the  part 
insoluble  in  cold  water  when  rubian  is  acted  upon  by  either  of  the 
agents  named.  Rubiretin  is  easily  eoluble  in  alcohol :  verantin  less 
soluble  in  that  liquid. 

9.  Rubiafin  (C,,Hj,0,)  accompanies  the  last-named  bodies  when  the 
splitting  up  is  effected  by  erythrozym.  When  treated  with  perchloride 
of  iron  it  passes,  like  rubiacin,  into  nibiacio  ooid.  It  crystallises  in 
yellow  shining  needles. 

10.  Rubiagin  accompanies  rubiafin.  It  seems  to  be  s  distinct  sub- 
stance, but  Dr.  Schunk  has  not  yet  obtained  it  in  a  state  of  purity, 

11.  Rvbianin  (C^H,«0„)  accompanies  alizarin,  rubiretin,  and  verantin, 
when  rubian  is  decomposed  by  acids.  It  is  tolerably  soluble  in  boiling 
water,  and  crystallises  in  lemon-yellow  silky  needles. 

12.  RMadin  (C,^H,,OJ.  This  body  is  associated  with  the  other 
three  when  rubian  is  acted  upon  by  alkidies.  It  crystallises  in  beautiful 
golden-yellow  scales,  insoluble  in  vrater,  soluble  in  alcohol,  and  is  com- 
pletely volatilised  by  heat. 

13.  CMor<irMan  (C^^H^CIOm)*  When  exposed  to  the  action  of 
chlorine,  rubian  is  convert^  into  a  crystallisable  substance,  called  by 
Schunk  CMororubian.  It  is  insoluble  in  water,  but  soluble  in  alcohol. 
It  is  fonned  from  rubian  by  the  elimination  of  one  atom  of  sugar,  and 
the  replacement  of  an  atom  of  hydrogen  by  one  of  chlorine.  By  the 
continued  action  of  chlorine  it  is  converted  into  Perchlororvbian 
(C^HgClpOis).  By  the  action  of  acids  upon  chlororubian  a  second 
atom  of  sugar  is  set  free,  and  Chlororubiadin  (C^H„C10,)  is  formed. 

14.  Rubianie  acid  (Qn^tfin).  {Rubaythrte  aeid,  Rochleder.)  This 
acid  results  from  the  action  of  alkalies  and  oxygen  upon  rubian ;  a 
vessel  to  which  the  air  can' have  access  being  therefore  used  in  its  pre- 
paration. It  gives  definite  crystalline  compounds  with  the  alkalies,  is 
tolerably  soluble  in  boiling  water,  and  ciystallises  in  lemon-yellow 
silky  needles.  By  decomposition  it  yields  one  atom  of  alizarin,  and  two 
of  grape  sugar. 

MaddfT^yemg,    The  colouring  matters  oC  madder  have  but  little 


affinity  for  cotton  fibre,  but  a  great  affinity  for  mordants;  hence, 
when  a  pattern  has  been  printed  on  cotton  with  a  mordant  [Calico* 
Printino,  col.  516],  and  the  whole  passed  through  the  madder  bath,  it 
is  not  difficult  to  remove  the  colour  from  the  un-mordanted  portions, 
and  thus  secure  a  good  white  ground. 

Madder  colours  are  very  stable,  resisting  the  action  of  air  and  light 
in  a  remarkable  degree.  Turkey-red  cloth  is  a  well-known  iUostoation 
of  this  fact. 

From  a  consideration  of  the  properties  of  the  various  substances 
contained  in  madder,  Dr.  Schunk  is  enabled  to  explain  sevenl  curious 
phenomena  observed  in  madderdyeing  which  were  not  previously 
known.  For  instance,  it  is  well  known  that  the  sudden  heating  of  a 
madder-bath  produces  prejudicial  effects.  This  no  doubt  arises  from  a 
stop  being  put  to  the  action  of  the  ferment  (erythrozym),  and  the  con- 
sequent non-production  of  the  whole  of  the  alizarin  from  the  rubian. 
Hence,  too,  the  advantage  of  mixing  several  sorts  of  madder  together, 
some  containing  excess  of  rubian,  some  excess  of  ferment.  Again,  it  is 
weU  known  that  up  to  a  certain  time  madder  improves  by  keeping ; 
this,  no  doubt,  is  owing  to  the  thus  increased  action  of  the  ferment,  an 
action  that  evidently  commences  so  soon  as  the  madder-roots  are 
gathered  from  the  soil. 

MADHOUSE.    [LnvATio  Asylums.] 

MADNESS.    [Insanitt;  Lunacy.] 

MADRIGAL,  in  music,  an  unaccompanied  vocal  composition,  some- 
times in  three  parts,  but  commonly  in  more ;  and  as  the  true  madrigal 
is  written  in  what  is  termed  the  learned  style — abounding  in  points  of 
the  fugal  or  imitation  kind — it  is,  almost  necessarily,  as  much  the  pro- 
duce of  study  as  of  genius.  Morley— himself  a  renowned  writer  of 
madrigals — says  that  in  this  sort  of  composition  "  no  point  is  to  b^ 
long  stayed  upon,  but  once  or  twice  driven  through' all  the  parts,  and 
sometimes  reverted  [inverted],  and  so  to  the  close,  then  taking  another. 
And  that  kind  of  handling  points  is  most  esteemed  when  two  parts  go 
one  way,  and  two  another  way,  and  most  commonly  in  tenths  or  thirds. 
Likewise  the  more  variety  of  points  be  showed,  the  more  is  the  madrigal 
esteemed  :  and  withal  you  must  bring  in  fine  bindings  (sincopations) 
and  strange  closes,  according  as  your  ditty  shall  move  you.  Also  in 
compositions  of  six  parts  (or  five)  you  must  have  an  especial  care  of 
causing  your  parts  to  give  place  one  to  another,  which  you  cannot 
do  without  resting;  nor  can  you  cause  them  to  rest  tiU  they  have 
expressed  that  part  of  the  dittying  which  they  have  begun."  ('  Treatise,' 

1697.) 

The  madrigal  is  to  be  traced  to  a  very  early  period  in  the  history  of 
vocal  music  in  parts :  to  the  Flemings  we  are  indebted  for  its  birth, 
about  the  middle  of  the  16th  century,  and  the  Italians  took  it  up 
shortly  after,  with  what  success  the  names  of  Palestrina,  Marenzio, 
Converd,  Ferretti,  &c.,  will  bear  witness.  Nor  were  the  English  defi- 
cient in  emulation  or  slow  in  manifesting  it ;  Morley's  first  book  of 
madrigals  was  published  in  1594,  Weelkes's  in  1597.  Wilbye*s  in  1598, 
Bennet's  in  1599,  and  only  a  few  years  later,  John  Ward's  and  Orlando 
Qibbons's  appeared.  Dowland*s  and  Ford's  lovely  compositions,  the 
former  pubUshed  in  1597,  and  the  later  in  1607,  have  the  title  of 
madrigal  bestowed  on  them,  but  they  are  more  properly  parl-^ongSf  or 
what  would  now  be  called  gUes,  It  is  not  too  much  to  say,  that  the 
TCnprii«h  madrigaUsts  have  no  superiors,  and  that  for  the  preservation 
of  this  high  order  of  composition,  the  art  has  long  been,  and  still  con- 
tinues to  be,  indebted  to  the  Madrigal  Society,  a  dub,  consisting  diiefly 
of  amateurs,  foimded  in  London  in  I7il,  and  which,  by  zeal  and  per- 
severance, has  succeeded  in  diffusing  throughout  the  British  Isles  a 
taste  for  a  species  of  music  as  delightful  as  it  is  scientific,  and  exactly 
suited  to  the  choral  societies  already  existing,  or  springing  up,  in  all 
our  great  manufacturing  and  commercial  towns. 

Every  attempt  to  fix,  with  any  precision,  the  derivation  of  this  word, 
has  been  baffled.  Menage  thinks  that  Mandra,  *  a  sheep-fold,'  is  its 
source,  for  he  supposes  it  to  have  been,  in  its  origin,  a  pastoral  song. 
Bishop  Huet  considers  it  a  corruption  of  Martegaux,  a  name  given  to 
the  inhabitants  of  a  district  of  F^vence,  who,  according  to  a  learned 
French  writer,  excelled  in  the  species  of  poetical  composition  called 
the  Madrigale*  Dr.  Bumey  agrees  with  Doni,  who  derives  it  from 
AUa  Madre,  the  first  words  of  certain  short  hymns  addressed  to  the 
Virgin,  and  afterwards  to  the  mother  of  Love,  Madre  galante.  And 
Sir  John  Hawkins  remarks,  that  there  is  a  town  in  Spain  named 
Madrigal.  But  all  these  conjectures — ^for  they  amount  to  no  more- 
are  merely  plausible,  and  we  only  offer  them  in  the  absence  of  a  more 
satisfactory  etymology. 

The  English  glee  [Qles]  is  probably  a  graft  of  the  madrigal  The 
finest  madrigals  belong  to  the  16th  century ;  but  the  term  glee  does 
not,  seem  to  have  been  used  before  the  middle  of  the  17th  century, 
at  which  time  a  glee  was  defined  as  *'  a  song  of  three  or  more  parts 
upon  a  gay  or  merry  subject,  in  which  all  the  voices  begin  and  end 
together,  singing  the  same  words."  It  will  be  seen  that  the  structure 
of  the  madrigal  is  much  more  complicated  than  this,  although  some  of 
our  glees  might  be  appropriately  termed  madrigals. 

MAQAZINE.  Magazines  are  of  two  descriptions,  permanent  or 
temporary.  Permanent  magazines  are  strong  buildings  constructed 
generally  of  brick  or  stone  within  a  fortified  place,  or  in  the  neighbour- 
hood of  a  military  or  naval  station,  in  order  to  contain  in  security  the 
gunpowder  or  ouier  warlike  stores  which  may  be  necesaaiy  for  the 
defence  of  the  place,  or  for  the  use  of  the  troops  who  are  to  perform 
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militaiy  duty  in  the  province  or  district.  Temporary  magazines  are 
Kijc}i  as  are  constructed  during  a  siege  for  the  supply  of  the  batteries, 
kc,  or  such  as  are  h^tily  constructed  in  a  fortress  ior  expense 
magazines. 

On  account  of  the  liability  of  gunpowder  to  become  deteriorated  by 
humidity  and  by  yariations  in  the  state  of  the  air,  the  buildings  in 
which  it  is  contained  are  constructed  with  every  precaution  necessary 
to  ensure  dryness,  and,  as  nearly  as  popsible,  a  uniformity  of  tempera- 
ture within  them.  They  are  generally  in  places  remote  from  other 
buildings ;  they  are  furnished  with  metallic  conductors,  in  order  to 
avert  danger  &om  lightning;  and,  for  security  against  the  attempts 
of  ill-disposed  persons,  they  are  surrounded  by  a  wall  and  ditch. 
When  in  situations  where  they  may  become  the  objects  of  hostile 
measures,  they  are  made  shell-proof. 

A  magazine  within  the  walls  of  a  fortress  is  usually  formed  on  an 
esplanade ;  and,  if  small,  it  may  be  in  ihe  interior  of  some  bastion 
remote  from  the  iront  against  wnich  an  attack  of  the  enemy  is  likely 
to  be  directed.  But  it  would  be  preferable  that  such  buildings  should 
be  in  some  work  beyond  the  main  rampart  of  the  place,  that  an 
accident  may  be  attended  with  as  little  detriment  as  possible. 

The  powder  required  for  the  immediate  service  of  the  works  on  tiie 
front  attacked  ia  taken  from  the  general  magazine,  and  placed  in 
what  are  called  eapeiue  magazines;  that  is,  in  temporary  bomb-proof 
buildings,  or  in  casemates  formed  in  the  rampart  along  that  front, 
from  whence  it  is  conveyed  to  the  batteries.  These  casemates  or 
aouterreins  should  be  as  well  ventilated  as  possible,  by  having  dooi-s  and 
windows  in  the  interior  side  of  the  rampart,  and  loop-holes  or  small 
perforations  on  the  side  next  to  the  main  ditch.  They  sometimes 
constitute  the  only  bomb  proofs  belonging  to  a  fortress ;  and  then  they 
become  of  the  utmost  importance,  serving  as  well  for  the  abode  of 
the  troops,  when  not  on  duty,  as  for  the  preservation  of  the  powder  and 
stores.  [BoHB-FBOOF;  Casemate.]  In  such  situations  however,  as 
magazines,  they  are  subject  to  some  disadvantages  from  which  isolated 
buildings  are  free ;  for  besides  the  humidity,  which  the  means  they 
possess  for  ventilation  are  not  sufficient  entirely  to  remove,  the  blow- 
ing up  of  any  one  by  an  accident  would  evidently  destroy  the  rampart, 
and  expose  the  place  to  the  risk  of  an  immediate  assault.  And  when 
the  vault  springs  from  the  back  of  the  wall  which  constitutes  the 
exterior  revltinent  of  the  rampart  on  any  face  of  the  work,  its  lateral 
pressure  would  facilitate  the  formation  of  a  breach  by  overturning  the 
wall  as  soon  as  the  latter  became  weakened  by  the  fire  from  the 
enemy's  battering  lutillery. 

The  dimensions  of  magazines  are  necessarily  dependent  on  the 
quantity  of  powder  which  they  may  be  required  to  contain.  Vauban, 
in  his '  Traits  sur  la  Defense  des  Places,'  speaking  of  such  as  are  made 
in  the'  ramparts  of  fortresses,  recommends  them  to  be  from  8  to  12 
feet  wide,  with  semicircular-headed  vaults;  and  he  proposes  that 
the  barrels  of  powder  should  be  placed  in  them  in  two  rows,  with 
a  passage  from  3  to  4  feet  wide  along  the  middle.  The  great 
magazines  which  have  been  constructed  in  this  country  consist  of 
several  parallel  vaults,  separated  from  each  other  by  brick  partition- 
walls,  in  which  are  doorways  for  aifording  lateral  communication. 
Each  vault  is  about  90  feet  long  and  19  feet  wide  internally,  and  it 
lias  a  door  at  each  extremity.  The  side  walls  are  from  8  to  10  feet 
ihick,  and  are  strengthened  by  buttresscv:  built  at  intervals  against 
^hemu  The  concave  or  interior  surface  of  each  vault,  in  a  vertical  and 
transY^rse  section,  is  nearly  of  a  parabolical  figure,  above  the  springing 
A^ourses ;  and  ^e  exterior  surface  has  the  form  of  two  inclined  planes 
jneeting  in  a  longitudinal  ridge-line  above  the  middle  of  the  Vault. 
The  thickness  of  the  brickwork  forming  the  vaulted  roof  is  therefore 
various ;  at  the  crown  it  is  7  or  8  feet,  and  on  the  hances  about  3  feet, 
.this  being  considered  sufficient  to  resist  the  shock  of  falling  shells. 
The  vault,  on  the  exterior  of  the  inclined  planes,  is  covered  with  flat 
tilfis,  slates,  or,  still  better,  asphalte;  and  the  gutter  between  every 
two  roofs  with  sheet-lead  or  copper.  The  height  interiorly,  from  the 
level  of  the  floor  to  the  crown  of  the  arch,  is  19  feet ;  and  the  lines  at 
which  the  vaulting  springs  from  the  side  walls  are  at  half  that  distance 
above  the  floor.  The  narrow  vertical  perforations  which  are  made 
.through  the  side  and  end  walls,  for  the  purpose  of  giving  air  to  the 
interior,  are  cut  so  as  to  leave  a  solid  block  or  traverse  of  the  brick- 
<work  in  the  middle  of  the  thickness  of  the  wall ;  the  line  of  the  per- 
foration branching  laterally  from  its  general -direction,  and  passing 
along  the  two  sides  of  the  traverse.  By  this  construction,  while  air  is 
admitted,  no  object  capable  of  doing  mischief  can  be  thrown  in  from 
the  exterior  of  the  bmlding.  The  flooring-planks  are,  of  course,  laid 
on  joists  raised  consideraMy  above  the  ground.  One  vault,  of  the 
dimensions  above  given,  would  contain  2500  barrels,  or  226,000  Ibfl.  of 
jwivder. 

When  the  roof  of  a  magazine  is  corered  with  earth  to  the  height  of 
.several  feet,  for  the  purpose  of  securing  it  effectually  against  the  efifect 
of  falling  shells,  the  rain-water  absorbed  by  the  earth  may  at  length 
penetrate  through  the  brickwork  to  the  interior  of  the  building.  In 
order  to  prevent  this  effect  it  has  been  proposed  that,  the  roof  should 
be  covered  with  common  hollow  tiles,  having  their  concave  sur£u;es 
'Upwards,  and  that,  over  these,  boards  should  be  laid  to  carry  the  earth. 
Tne  absorbed  water  would  thus  drain  off  in  the  channels  formed  by 
^he  tiles,  and  be  conveyed  away  by  the  gutters  between  the  roofs. 

Temporary  magazines,  such  as  are  formed  to  supply  the  batteries  in  I 


a  siege,  are  necessarily  made  of  wood.    They  are  of  three  descriptions, 
the  rectangular,  the  lean-to,  and  the  triangular. 

The  lean-to  magazine,  which  was  the  one  principally  employed  by 
the  British  army  in  the  Peninsula  for  field  powder  magazines,  is  formed 
by  laying  stout  timbers,  generally  termed  8plinter-pr6of  timber,  at  an 
angle  of  45*,'  sloping  to^mds  the  fortress,  against  an  earthen  parapet 
(revdted  interiorly),  so  as  to  enclose  a  space  of  which  the  Action  Is 
nearly  a  nght-angled  triangle.  The  splinter-proof  timbers  are  then 
covered  with  earth ;  from  its  great  inclination  this  face  is  well  able 
to  resist  the  efiects  of  ▼ertical  fire  or  shells  falling  on  it,  while  the 
powder  is  protected  in  front  by  the  parapet  from  the  effects  of  shells 
fired  horizontally.  This  form  of  magazine,  however,  is  very  ill  adapted 
for  stowage; 

The  triangular  field  powder  magazine,  the  section  of  which  is  an 
isosceles  right-angled  triangle,  is  idso  bad  for  stowage,  and  takes  long 
to  construct.  It  may,  however,  be  placed  in  a  traverse  or  parapet. 
The  size  as  adopted  at  Chatham  was  15  feet  6  inches  in  length  of  body 
of  magazine,  6  leet  6  inches  wide  at  bottom,  and  6  feet  6  inches  high 
in  the  clear;  or,  with  the  length  increased  to  18  feet  to  allow  of  a  low 
passage,  2  feet  6  inches  wide  and  4  feet  6  inches  high,  leading  perpen- 
dicularly from  one  end  of  the  magafeine  to  the  tear.  The  interior  form 
of  the  magazine  is  preserved  by  five  triangular  frames  of  carpentry,  with 
sheet  planks  and  fascines  in  front.  The  body  of  the  magazine  may  be 
sunk  4  feet. 

The  rectangular  field  powder  magazine,  which  is  the  one  now  gene- 
rally adopted  in  the  British  service,  consists  of  a  rectangular  excavation 
12  feet  3  inches  long  by  6  feet  3  inches  wide,  with  a  passage  at  right 
angles  to  its  length  at  the  end  of  one  side,  running  to  the  rear.  The 
sides  are  formed  by  rectangular  frames  4  feet  9  inches  high  and  4  feet 
4  inches  wide  from  out  to  out ;  behind  these,  to  support  the  earth, 
sheeting  planks  1^  inches  thick  are  placed.  Over  the  top,  supported  at 
each  end  by  the  frames,  are  splinter-proof  timbers  about  6  inches  in 
width  by  9  inches  in  depth,  the  whole  being  covered  with  earth  to  the 
thickness  of  about  6  feet.  The  sheeting  is  not  carried  along  the 
whole  of  both  sides,  but  stops  short  of  one  frame,  which  is  the  entrance 
from  the  passage,  the  passage  being  formed  something  like  the  gallery 
of  a  mine ;  the  frames  of  tbe  passage  are  only  2  feet  2  inches  wide. 
There  are  then  four  body-frames,  two  on  each  side,  opposite  to  one 
another,  and  four  passage-frames,  two  in  the  body  of  the  magazine, 
opposite  to  one  another,  and  two  more  for  the  continuation  of  the 
passage  to  the  rear.  The  tops  of  the  frames  are  on  the  level  of  the 
ground,  the  magazine  being  sunk  below  that  level ;  and  a  small  ditdi, 
which  supplies  earth  for  cover,  surrounds  the  magazine,  leaving  a  para- 
pet of  about  4  feet  in  breadth  all  round  it.  This  is  the  best  description 
of  field  magazine,  especially  for  stowage. 

MAGELLANIC  CLOUDS.    [Nkbuljs.] 

MAGI,  the  name  of  the  priests  among  the  Medos  and  Persians, 
whose  religious  doctrines  and  ceremonies  are  explained  under  Zoroas- 
ter, in  Bioo.  Drv.  The  Magi  formed  one  of  the  six  tribes  into  which 
the  Medes  were  originally  divided  (Herodot.  i.  101) ;  but  on  the  downfall 
of  the  Median  empire  they  continued  to  retain  at  the  court  of  their 
conquerors  a  great  degree  of  power  and  authority.  It  would  appear 
however  that  they  did  not  witness  with  indifference  the  sovereignty 
pass  from  the  Medes  to  the  Persians;  and  it  was  probably  owing  to 
the  intrigues  of  the  whole  order  that  a  conspiracy  was  formed  to 
deprive  Cambyses  of  the  throne  by  representing  one  of  their  order  as 
Smerdis,  the  son  of  Cyrus,  who  had  been  previously  put  to  death  by 
his  brother.  Herodotus,  who  has  given  the  history  of  this  conspiracy 
at  length,  evidently  regarded  it  as  a  plot  on  the  part  of  the  Magi  to 
restore  the  sovereignty  to  the  Medes,  since  he  represents  Cambyses  on 
his  death-bed  as  conjuring  the  Persians  to  prevent  the  Medes  from 
obtaining  the  supremacy  again  (Herodot.,  iiL  65) ;  and  the  Persians 
themselves  must  have  looked  upon  it  in  thd  same  light,  since  after  the 
discovery  of  the  conspiracy,  and  the  murder  of  the  pretended  Smerdis 
by  Darius  Hystaspes  and  his  companions,  a  general  massacre  of  the 
Magi  ensued ;  the  memory  of  which  event  was  annually  preserved  by  a 
festival,  called  the  *'  Slaughter  of  the  Magi  **  {MaywpSpia),  in  which 
none  of  the  Magi  were  allowed  to  appear  in  public.  (Herodot,  iiL  79 ; 
Ctesias,  *  Pers.,'  c.  15.)  This  event  does  not  appear  to  have  much 
impaired  their  influence  and  authority,  for  they  are  represented  by 
Herodotus,  in  his  description  of  the  Persian  religion,  as  the  only 
recognised  ministers  of  the  national  religion  (i.  132). 

The  learning  of  the  Magi  was  oonnected  with  astrology  and  en- 
chantment, in  which  they  were  so  celebrated  that  their  name  was 
appHed  to  all  orders  of  magicians  and  enchanters.    Thus  the  Septua- 

giut  tnuuxlates  the  Chaldee  ^^^  "  enchanter/'  by  the  word  Magut, 
fidyos,  (Dan.,  i.  20 ;  ii.  2,  27 ;  compare  Acts,  xiiL  6,  8.)  The  word  was 
also  applied  to  designate  any  men  celebrated  for  wisdom ;  whence  the 
wise  men  of  the  fiajst  who  came  to  see  Christ  are  called  simply  Main. 
(Matt,  H.  1,  7, 16.) 

It  would  appear  from  a  passaee  in  Jeremiah  (zxxix.  8),  that  the 
Babylonian  priests  were  also  ctHed  Magi,  if  at  least  the  interpretation 
of  BalhMofj  Cap-Sn).  **  chief  of  the  Magi,"  be  con^ot  (Gesenius, 
*  Hebrew  Lexicon,*  under  3!3  ) 

Tlie  etymology  of  this  word  is  doubtful.  In  Persian  the  name  for 
priest  is  muyh  ;  and  it  is  not  improbable,  as  Gesenius  has  conjectured, 
that  the  word  may  be  connected  with  the  root  meaning yrca^,  which  we 
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hare  in  the  Greek  ftiy^a,  the  Latin  mag-iM  and  ma^F-nua,  the  Persian 
miht  and  the  Sanskrit  mah-at.  It  is  a  curious  fact  that  the  Hindu 
grammarianfl  derive  mah-at  from  a  verb  mak,  signifying  "  to  worship." 

(Wilson's  Sanskrit  PicHonary,  under  mah-at.) 

MAGIC  LANTERN  is  a  species  of  lueemal  mioroscope,  its  object 
being  to  obtain  an  enlarged  representation  of  figures,  on  a  screen  in  a 
darkened  room,  by  means  of  the  pencils  of  light  issuing  &om  a  lamp  or 
candle  and  passing  through  a  convex  lens. 

The  instrument  consists  of  a  lantern,  generally  of  tin,  and  of  a 
cubical  form,  in  the  interior  of  which  is  the  light ;  and  at^a  perforation 
in  one  of  the  sides  is  applied  a  tube  projecting  horizontally  from  it. 
Immediately  before  the  aperture,  and  within  the  tube,  is  a  glass  lens, 
often  nearly  a  hemisphere  and  three  or  four  inches  in  diameter,  serving 
to  condense  the  light  which  proceeds  from  the  lamp  both  directly  and 
by  reflexion  from  a  concave  mirror  attached  to  the  side  of  the  lantern 
which  is  directly  opposite  the  aperture:  this  tube  carries  within  it 
another,  which  is  also  provided  with  a  convex  lens,  and  is  capable  of  a 
small  movement  for  the  purpose  of  adjustment. 

A  groove  in  front  of  the  lantern  and  parallel  to  that  front  receives  a 
rectang^ar  frame  containing  the  glass  plates  on  which  are  painted, 
with  transparent  colours,  the  objects  of  which  an  enlarged  view  is  to 
be  obtained.  Instead  of  a  single  convex  Ions,  the  sliding  tube  is  some- 
times provided  with  two  such  lenses;  these  are  placed  at  a  short 
distance  from  one  another,  and  have  between  them  a  perforated  plate 
of  tin,  or  diaphragm,  crossing  the  interior  of  the  tube,  for  the  purpose 
of  cutting  off  the  more  divergent  rays  which  would  render  the  figures 
indistinct.  The  lens,  or  pair  of  lenses,  ia  of  such  a  focal  length  that  the 
rays  in  each  of  the  pencils  which  proceed  from  the  object  may  unite 
on  the  screen  in  what  ia  called  the  coi^vffote  foeui,  and  thus  produce 
the  enlarged  representation  of  the  figure. 

Several  figures  are  usually  drawn  on  the  same  plate  xji  giaas,  and  the 
plate  is  capable  of  being  moved  by  hand  in  the  groove  so  ttiat  the 
different  figures  may  be  brought  successively  before  the  i^>eetator  :  for 
the  purpose  of  heightening  the  effect,  motions  can  be  given  to  the 
figures  by  means  of  a  simple  wheel'Work. 

The  magic  lantern  is  said  to  have  been  invented  by  Eircher,  in  the 
17th  century;  it  ia  described  by  him  in  his  'Ars  Magna  Lucis  et 
Umbr».'  Cellini,  however,  who  died  in  1570,  describes  some  magical 
effects,  such  as  spectres  in  the  midst  of  ascending  smoke,  Asa,  which  are 
easily  produced  by  the  magic  lantern,  so  that  Kircher,  who  was  not 
bom  until  the  year  1601,  wsa  but  a  re-inventor,  or  periiaps  only  a 
describer  of  an  instrument,  the  possessors  of  whidi  would  be  likely  to 
keep  it  secret  ss  £ur  as  possible.  The  celebrated  Euler  proposed  to 
substitute  for  the  lens  of  the  lantern  a  concave  mirror,  perforated  in 
the  middle  like  that  of  a  Gragorian  telescope  :  this  was  to  be  placed  in 
the  interior  of  the  lantern  with  its  polished  surface  towards  the  light 
and  ita  convexity  towarda  the  object  The  light  was  to  be  to  disposed 
that  none  of  it  should  pass  directly  through  the  ^»erture  in  front  of 
the  lantern  so  as  to  iaH  on  the  screen;  and  that  which  waa  reflected 
from  the  concave  mirror,  after  faUing  upon  one  with  a  plane  surface, 
was  from  thence  to  be  reflected  in  a  contrary  direction  upon  the  object. 
The  rays  in  the  peDoils  proceeding  from  the  object  were  to  pass  throu|^ 
a  lens  in  the  tube,  aa  in  the  former  construction ;  and,  by  converging 
with  greater  accuracy  to  points  on  the  screen,  they  would  have  pro- 
duced a  more  oonect  image  than  that  which  resiUts  from  refracted 
light  alone. 

The  magic  lantern  must  have  been  at  best  an  imperfect  aflhir  until 
the  invention  of  the  Argand  lamp,  by  Ami  Axigand  in  1789,  by  which 
a  clean,  dear,  bri^t  flame  was  for  the  first  time  produced  in  lamps. 
It  was  not,  however,  until  1802,  that  any  decided  improvement  was 
made,  and  then  M.  Philipsthal  exhibited  at  the  Lyceum  in  London  the 
form  of  instrument  known  as  the  Phantatmagoriit.  The  lantern  itself 
was  similar  to  but  latter  than  that  which  served  for  more  genei^ 
purposes ;  and  the  sliding  tube  which  carried  the  farthest  lens  had  a 
greater  range  of  motion.  The  objects  to  be  exhibited  were  painted 
upon  a  glass  plate,  with  thia  remarkable  difierence  from  former 
attempts,  namely,  that  all  the  parts  not  occupied  by  the  figure,  were 
covered  with  an  opaque  varnish,  so  that  no  light  could  pass  except 
through  the  figure,  which  was  thus  rendered  more  brilliant  The 
machine  was  placed  upon  a  stage  capable  of  being  moved  on  wheels  in 
a  direction  perpendicular  to  the  screen  on  which  the  objects  were 
represented.  The  screen  was  a  curtain  made  of  fine  muslin  or  gauae, 
and  covered  with  varnish  so  aa  to  be  quite  transparent :  it  was 
stretched  in  a  vertical  position acron  the  theatre  or  apartment;  and 
thia  being  made  quite  dark,  the  spectators  occupied  the  space  in  front 
of  the  screen,  while  the  apparatus  was  disposed  on  the  opposite  side. 

In  any  magic  lantern  when  the  tube  oanying  the  lens  which  is 
&rtheet  from  the  lamp  ia  drawn  out  as  much  aa  possiblei  the  magni- 
tude of  the  image  represented  on  a  screen  is  the  smallest ;  the  image 
inoreaMB  in  magnitude  in  proportion  as  the  tubes  are  diminished  in 
length,  or  as  the  lens  is  brought  nearer  to  the  body  of  the  lantern.  It 
increases  also  in  proportion  as  the  whole  machine  is  made  to  recede 
from  the  screen ;  and  the  variations  of  the  length  of  the  tubes  must, 
by  the  exhibitor,  be  combined  with  tha  different  distances  of  the 
hmtem  from  the  screen,  in  order  that  by  the  just  oonvergence  of  the 
raya  in  each  pencil,  on  the  screen,  the  ptofpn  degree  of  distinctness  of 
vision  may  be  obtained  nndar  all  the  variations  in  the  magnitude  of 
the  image.    The  oonsequenoa  of  this  is  the  very  serious  defect  that 


whte  the  image  is  smallest,  and  apparently  fatthest  off,  it  is  brightest^ 
and  when  large,  and  apparently  near,  the  light  is  comparatively  hant 
from  hwag  spread  over  a  laiger  surfaoow  This  is  partially  remedied  by 
intercepting  a  portion  of  the  light,  when  the  image  is  small  and  bri^^t, 
by  means  of  a  gause  screen :  an  ingenious  a/n(^eial  iri»  has  also  been 
contrived  for  the  purpose. 

Care  is  taken  that  duriqg  the  exhibition  all  light  shall  be  excluded 
both  before  and  behind  the  screen,  except  that  which,  in  proceeding 
from  the  lantern,  produces  the  image  to  be  observed ;  and  the  screen 
being  itself  invii^ble,  the  spectators  can  searoely  divest  themselves  of 
the  idea  that  they  are  looking  into  a  dark  cavern,  in  which  the  objects, 
at  first  disily  vistUe  as  specks  in  its  deepest  recesseS)  appear  to  be 
gradually  advancing  towards  them,  increasing  in  msgnitude  as  they 
seem  to  apinraach :  after  the  objects  have  been  some  time  apparently  in 
the  immediate  presence  of  the  company,  periiaps  surroimded  by  a  blaae 
of  light,  they  seem  as  gradually  to  retire,  and  at  length  they  vanish, 
leaving  the  place  inprofoxmd  darkness. 

Several  of  l^eae  particulars  are  derived  from  a  'Treatise  on  the 
Magic  Lantern,'  written  in  1854  by  Mr.  Tomlinson,  and  published  by 
a  maker  of  the  instrument  for  the  benefit  of  his  customen.  This 
treatise  lets  us  into  the  secret  of  many  of  the  effects  which  always 
excite  the  admiration,  if  not  the  wonder,  of  the  spectators.  The 
ff^owing,  for  example,  is  the  introduction  to  a  description  of  dUiolvmg 

*'  Dissolving  views  are  produced  by  means  of  two  magic  lanterns 
of  the  same  dunenaions  and  optical  power.  They  are  placed  on  the 
same  table  or  horizontal  plane,  with  their  lens-tubes  inclined  towards 
each  other  in  snoh  a  way  as  to  produce  a  single  disc  of  light  upon  the 
opposite  wall  or  screen,  instead  of  two  discs,  which  would  be  formed 
if  the  lens-tubes  were  paralleL  Now  it  is  evident  that  if  by  the  con- 
joint action  of  these  two  lanterns  a  disc  of  light  be  formed  on  the 
screen,  the  dark  shutter  of  either  lantern  may  be  let  down,  without 
destroying  such  disc,  but  only  depriving  it  of  half  its  light  Suppose, 
further,  that  each  lantern  contained  a  slider,  one  representing  the 
exterior  of  a  building,  and  the  other  representing  the  interior,  if  both 
lanterns  were  acting  on  the  screen  at  the  same  time,  the  super-position  of 
images  would  produce  a  confusion  which  the  eye  could  not  unravel ; 
but  if  the  dark  shutter  were  let  down,  so  as  to  intercept  the  light  of 
one  lantern,  the  other  would  act  with  full  effect.  While  the  spectatore 
are  enjoying  one  view,  the  shutter  of  the  other  lantern  ia  nused,  and 
that  of  ihe  first  is  gradually  let  down ;  and  it  is  diiring  this  process  of 
moving  the  shutters  that  the  dissolving  effSact  takes  place,  because  a 
portion  of  the  light  from  both  lantema  falls  upon  the  screen  at  the 
same  time;  but  the  moment  one  shutter  is  quite  down  and  the  other 
fully  raised  the  dissolving  effect  ceases.  There  is  one  effect  which 
usually  excites  a  great  deal  of  surprise  among  the  spectators— namely, 
the  view  of  the  interior  of  a  hu^e  building,  deserted  and  solitaiy,  and 
while  the  spectator  is  gazing,  the  same  building  becomes  filled  with 
people ;  this  is  producMl  by  painting  the  same  building  on  two  sliders 
of  predsely  the  same  dimensions,  and  with  all  the  same  details  in  both 
cases,  only  in  one  case  empty  and  in  the  other  full  of  people ;  or  as  it 
is  not  necessary  to  repeat  any  part  of  the  painting,  one  slider  may  have 
the  building  only,  and  the  other  the  people  on  a  ground  of  the  deepest 
shade  used  in  the  former  slide.  While  the  lantern  containing  ihe 
slider  representing  the  empty  building  is  acting  on  the  screen,  the 
shutter  of  the  other  lantern  is  slowly  raised,  and  that  of  the  first  as 
slowly  lowered.  Thus  without  any  necessary  dissolving  effect,  since 
the  two  sliders  represent  the  same  object,  the  empty  building  appears 
gradually  to  fill  with  people.  In  the  same  way  a  leafless  tree  covered 
with  snow,  may  quickly  put  on  the  verdure  of  summer." 

In  the  following  passage  the  means  of  producing  some  of  the  efGacts 
before  referred  to  are.  described : — 

"  Many  beautiful  effects  are  produced  bv  allowing  both  lanterns  to 
act  togeUier ;  one  lantern  being  first  employed  to  produce  an  effect* 
and  the  other  being  used  to  heii^hten  it,  or  to  produce  some  new 
feature.  Thus,  for  example,  a  rainoow  may  be  made  to  appear  in  the 
sky  of  a  landscape,  as  represented  by  one  lanteru.  For  tms  purpose 
the  landscape  without  the  rainbow  is  shown  by  one  lantern,  and  a 
slider  containing  only  a  rainbow,  or  a  sky  and  a  rainbow,  being  placed 
in  the  second  Intern,  the  shade  is  removed  from  it,  and  the  landscape 
is  enlivened  by  this  beautiful  addition.  By  means  of  a  second  slider, 
lightning  may  also  be  represented,  but  in  such  case  the  effects  of  the 
flash  are  due  to  two  glasses,  both  blackened,  and  containing  the  same 
flash  of  lightning,  one  of  which  is  fixed  and  the  other  moveable.  The 
latter  is  moved  repidly  so  ss  to  allow  the  flash  to  be  seen  for  an  instant 
and  then  shaded  from  view.  The  dancing  of  the  aurora  horeattM  is  pro< 
duced  in  a  similar  way.  The  whirling  of  smoke  issuing  from  a  volcano 
is  produced  by  a  painting  set  in  a  cireular  brass  frame,  and  o^ble  of 
revolving  round  and  roimd  by  means  of  a  little  cog-wheel  fitting  into 
the  teeth  of  a  cireular  rack.  On  turning  a  handle  which  projects  from 
ihe  side  of  the  slider^  the  cog-wheel  is  made  to  revolve,  and  thia  gives 
motion  to  the  ring  of  teeth  to  which  the  painting  is  attached.  In  this 
way  the  smoke  appears  to  whirl  out  of  the  crater  of  the  volcano,  and 
to  be  dissipated  by  the  wind.  An  effect  which  produces  great  surprise 
is  that  of  falling  snow.  This  is  managed  by  a  piece  of  black  silk  per- 
forated with  holes  formed  into  a  roll,  mounted  ui  a  mahogany  frame, 
and  used  as  a  slider,  as  the  paintings  are.  By  means  of  a  small  pro, 
jecting  handle  at  the  side  the  silk  can  be  wound  upon  another  roller 
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and  in  its  pusage  will  present  the  effect  of  falling  snow.  The  land- 
scape eiduDited  l^  the  other  lantern  is  a  winter  scene :  but  before  the 
snow  slider  is  oaUed  into  action,  darkness  is  made  to  come  over  the 
landscape  by  means  of  a  piece  of  black  crape  held  over  the  aperture. 
As  the  lantern  xnyerts  the  images,  and  the  sliders  are  put  in  with  what 
may  be  called  the  wrong  side  up,  so  l^  winding  the  silk  from  the 
boUom  roller  on  to  the  top  one,  the  ascending  holes  appear  to  form  a 
descending  shower  on  the  screen.** 

MAGIC  SQUARE.  This  term  is  applied  to  a  set  of  numbers 
amiDged  in  a  square  in  such  a  manner  that  the  TerUcal,  horizontal,  and 
diagonal  columns  shall  giro  the  same  sums.  Such  arrangements  were 
known  yeiy  earW  to  the  Hindus,  Egyptians,  and  Chinese,  among  whom, 
as  also  among  the  Europeans  of  the  middle  ages,  a  belief  existed  that 
such  squares  had  astrological  and  divinatovy  qualities.  Emanuel 
Moschopulus,*  of  Constantinople,  wrote  on  them  in  Greek  in  the 
middle  of  the  15th  century.  Others  who  have  written  on  the  subject 
are  Leibnitz,  Frenicle,  Bochet,  La  Hire,  Saurin,  &c.  (See  Montucla's 
'Histoxy/  vol  i,  p.  3i6;  'EncydopMie  M^th./  article  'Quarr^s 
magiques ;  *  Hutton's '  Dictionary ; '  and  the '  Mathematical  Recreations ' 
of  the  same  author.) 

Though  the  question  of  magic  squares  be  in  itself  of  no  use,  yet  it 
belongs  to  a  class  of  problems  which  call  into  action  a  beneficial  species 
of  investigation.  Without  laying  down  any  rules  for  their  construction, 
.we  shall  content  ourselves  with  destroying  their  magic  quality,  and 
showing  that  the  non-existence  of  such  squares  would  be  much  more 
surprising  than  their  existence. 

Take  any  set  of  numbers  in  arithmetical  progression,  and  such 
that  their  number  shall  be  a  square  number,  say  the  first  sixteen 
numbers — 

12345678 
16      15      U      13      12      11      10        9 

any  of  these  in  the  first  half,  with  its  corresponding  number  in  the 
second  half,  mokes  up  17.  Write  the  numbers  in  the  following 
manner  :— 


magical,  a  few  of  which  are  as  follows  ('Divers  Ouvrsges,  ftc.  Paris^ 
1693) :— 


1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Take  four  of  these  in  such  a  manner  as  to  take  one  out  of  each 
row,  and  one  out  of  each  column,  and  it  wOl  be  found,  and'  may  easily 
be  proved,  that  the  sum  of  numbers  in  every  such  set  must  consist  of 
two  pairs  of  corresponding  numbers,  so  that  their  sum  must  be  twice 
17,  or  84.  The  different  ways  in  which  this  can  be  done  are  in 
number  4  x  8  x  2  x  1,  or  24,  as  follows. — 


1  6  11  16 

5  2  11  16 

9  2  7  16 

18  2  7  12 

1  6  15  12 

5  2  15  12 

9  2  15  8 

13  2  11  8 

1  10  7  16 

5  10  3  16 

9  6  3  16 

13  6  3  12 

1  10  8  15 

5  10  15  4 

9  6  15  4 

13  6  11  4 

1  14  7  12 

5  14  3  12 

9  14  7  4 

13  10  7  4 

1  14  11  8 

5  14  11  4 

9  14  8  8 

13  10  3  8 

Out  of  these  subdivisions  a  set  may  be  taken  from  each,  so  that  no 
number  shall  be  repeated,  in  24  di&rent  ways,  as  in  the  following 
sample,  which  shows  the  four  ways  that  begin  with  1  6  11  16. — 


1    6  11     6 

5    2  15  12 

9  14    7    4 

13  10    3    8 


1    6  11  16 

5    2  15  12 

9  14    8    8 

18  10    7    4 


1    6  11  16 

5  10  15    4 

9  14    3    8 

18    2    7  12 


1     6  11  16 

5  14    3  12 

9    2  15    8 

13  10    7    4 


Now  in  each  of  these  24  squares,  every  horizontal  row  can  be 
written  in  24  orders  [Combinations],  and  in  putting  the  different 
orders  together,  each  squai«  admits  of  24  x  24  x  24  x  24,  or  331,776 
arrangements,  without  altering  the  horizontal  rows,  but  only  the  order 
of  the  figures  in  each  row.  But  the  order  of  the  horizontal  rows  *^" 
be  varied  24  ways  in  each  square,  and  there  are  24  squares;  so  that  we 
have  881,776  x  24  x  24,  or  191,102,976  squares,  no  one  of  which  repeats 
any  number  more  than  once,  and  in  every  one  of  which  the  sum  of  any 
horizontal  row  is  34,  made  by  two  pairs  of  numbers  which  give  17 
each.  But  the  number  of  ways  of  forming  34  out  of  four  of  the  first 
sixteen  numbers  is  not  yet  exhausted :  for,  taking  any  one  set,  say 


16 


11 


6 


in  which  1  and  6  correspond  to  16  and  11,  we  may  write  2  and  5,  or  8 
and  4,  for  1  and  6,  so  that  we  have  not  included  in  the  preceding  list 


2 
8 


16 
16 


11 
11 


5 

4 


with  oU  their  variations'  of  order ;  and  similar  ones  for  all  the  rest  of 
the  list.  It  would  be  almost  impossible  to  doubt  that  ki  many  of  this 
enormous  niunber  of  squares,  the  vertical  columns  will  sometimes  be 
esses  of  these  new  sets :  and  it  would  be  something  short  of  msgio  if 
some  should  not  also  have  disgonal  columns  which  fulfil  the  same  condi- 
tion. In  fsct,  Frenicle  has  shown  880  methods  of  making  these  squares 

*  Soma  think  tbis  work  was  written  by  Emanuel  Motehopnliu  the  elder,  a 
Cretan,  who  Ured  at  the  end  of  the  18th  oentnry. 


1  16  11     6 
13    4    7  10 

8    9  14    8 

12  5    2  15 

8  12    5    9 
11     1  16    6 

13  7  10    4 

2  14    8  15 


4  11 

14  5  1 

6  13  12  8 

9 

2 

7  16 

15 

8 

1  10 

8  10 

8  13 

15 

1 

12  6 

9 

7 

14  4 

2  16 

5  11 

13 

4 

5  12  1 

16 

6  11 

1 

8 

9 

8  14 

2  15  10 

7 

8 

12 

5 

9 

10 

1 

16 

7 

18 

6  11 

4 

8  15 

2  14 

16    8  10    5 

8  2  18  11 

9  15    4    6 
1  14    7  12 

10  11     5    8 

15    2  16    1 

6    7    9  12 

8  14    4  18 


In  Frenicle's  list  of  880,  only  those  squares  are  included  which  are 
essentially  different :  thus  the  following  four,  which  may  be  made  by 
turning  the  last  square  into  different  positions,  count  only  as  one. 


10  11    5    8 

15    2  16    1 

6    7    9  12 

8  14    4  18 


8    1  12  13 

5  16    9    4 

11    2    7  14 

10  15    6    8 


18    4  14    8 

12    9    7    6 

1  16    2  15 

8    5  11  10 


8  6  15  10 
14    7    2  11 

4  9  16  6 
18  12    1     8 


The  methods  which  have  been  given  for  the  formation  of  msgio 
squares  are  divided  into  different  rules,  according  as  the  number  in 
each  side  is  odd,  evenly  even,  or  oddly  even.  A  general  method  which 
shall  apply  to  idl  cases  is  yet  wanting.  For  a  full  account  of  these 
rules  see  Hutton's  '  Mathematical  Recreations.' 

M  AGISTER  Y.  The  term  used  by  alchemists  to  denote  precipitation 
of  metallic  solutions  by  water ;  thus,  the  basic  nitrate  of  Insmuth,  pre- 
cipitated on  diluting  the  neutral  nitrate,  was  termed  toagistery  of 
binnuth. 

MAQISTERY  OF  BISMUTH.    [Bismxjth,  MommiiraU  of.] 

MAOISTRAL.  Roasted  copper  pyrites  employed  in  the  extraction 
of  mercury  from  its  ores  by  amalgamation. 

MAGISTRATE,  a  word  derived  from  the  Latin  magittraiui,  which 
contains  the  same  element  as  magnus  and  magitter,  and  signifies  both  a 
person  snd  an  office.  A  Roman  magistratus  is  defined  to  be  one  who 
presides  in  a  court  and  declares  the  law,  that  is,  a  judge.  The  kxngs  of 
Rome  were  probably  the  sole  magistratiw  originally,  and  on  thear 
expulsion  the  two  consuls  were  the  magistratus.  In  course  of  time 
other  offices,  as  those  of  Praetor  snd  JBdile,  were  created ;  and  those 
who  filled  these  offices  were  elected  in  the  forms  prescribed  by  the 
constitution,  and  they  had  jurisdictio.  [Jurisdiction.]  The  original 
notion  of  a  magistratus,  then,  is  one  who  is  elected  to  an  office,  and 
has  jurisdiction. 

In  England  the  term  magistrate  is  usually  applied  to  justices  of  the 
peace  in  the  country,  and  to  those  called  police  or  stipendiary  magis- 
trates, such  as  there  are  in  London.  It  has  also  been  applied  in  other 
ways ;  for  instance,  people  have  sometimes  said  that  the  sovereign  is 
the  chief  magirtrate  in  the  state.  But  these  applications  of  the  term 
do  not  agree  with  its  proper  sense. 

MAGNA  CHARTA  The  terms  of  the  compact  between  the  feudal 
chief  and  his  dependants  underwent  frequent  changes  in  the  middle 
sges,  the  consequence  for  the  most  part  of  resistance  made  by  the 
tenants,  and  stniggles  to  regain  liberties  which  had  been  originally 
surrendered  or  taken  from  them  by  the  force  and  power  of  the  chief. 
When  a  material  alteration  was  made  in  the  terms  of  the  oompact, 
a  record  was  made  of  it  in  writing.  These  records  are  called  charters, 
in  the  restricted  use  of  a  term  which  ia  popularlv  applied  to  almost 
every  species  of  early  diplomas.  The  tenants  of  the  various  honours, 
or  ^;reat  tenancies  m  capite,  are  seldom  without  one  or  more  chartera 
which  have  been  granted  to  them  by  their  lords,  by  which  eizemptions 
or  privileges  are  given,  base  services  are  conunuted  for  payments  in 
money,  and  the  mode  is  settled  in  which  justice  shall  be  admimstered 
among  them.  And  even  in  some  of  the  inferior  manors  there  are 
charters  of  a  similar  kind  by  which  certain  liberties  sre  guaranteed  by 
the  lord  to  his  tenants.  These  chsrters  run  in  the  form  of  lettera, 
"  Omminu"  &c.,  from  the  person  granting ;  they  set  forth  the  thing 
granted,  and  end  with  the  names  of  penons  who  were  present  when 
the  lord's  seal  was  affixed,  often  ten,  twelve,  or  more,  with  the  date  of 
place  and  time  of  the  grant. 

Such  a  charter  is  that  called  the  Magna  Gharta  granted  by  Sling 
John,  but  acting  in  hia  twofold  charscter  of  the  lord  of  a  body  of 
feudatories,  and  the  sovereign  of  the  realm.  Tins  charter  is  often 
regarded  as  the  constitutionar  basia  of  English  liberties,  but  in  many 
ol  its  provisions  it  seems  to  have  been  only  a  declaration  of  ri^ts 
which  had  been  enjoyed  in  England  before  the  Conquest,  snd  which  are 
said  to  have  been  granted  by  King  Heniy  L  on  lus  accession.  However, 
if  it  did  not  properly  found  the  liberties  which  the  English  nation  enjoys, 
or  if  it  vpere  not  the  originsl  of  those  privileges  and  franchises  which 
the  barontf  Xor  the  chief  tenants  of  the  crown,  for  the  names  are  here 
equivalent),"^  eodestastical  persons,  citizens,  burgesses,  and  merchants, 
enjoy,  it  recaUed  into  existence,  it  defined,  it  settled  them,  it  formed 
in  its  written  i^te  a  document  to  which  appeal  might  be  made,  under 
whose  protection  any  person  who  had  any  interest  in  it  might  find 
shelter,  snd  whidt  served,  as  if  it  were  a  portion  of  the  oommon  law  of 
the  land,  to  guide  the  ludges  to  the  decisions  they  pronounced  in  all 
questions  between  the  Ving  snd  any  portion  of  the  people.^ 

Beside  the  great  charter  there  was  granted  at  the  aame  time  a  charter 
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relathig  to  the  foresti  only.  There  were  verjr  exteiudye  traote  of  land 
in  Enghnd  which  were  actually  f oreato,  uncultiTated^  and  reaenred  for  the 
pleaaure  of  the  king ;  and  there  were  purlieua  to  theae  f  oreati,  all  of 
which  were  aubjeot  to  a  peculiar  mtem  of  law^  many  parte  of  which 
were  felt  to  be  oppreaaiye,  and  tram  aome  of  whioh  thia  charter 
exempted  the  people. 

The  independence  and  righta  of  the  ohurch  were  alao  seoured  by  the 
great  charter. 

Magna  Charta  haabeen  printed  in  a  great  yariely  of  fonna ;  there  are 
fiio-aimilea  of  a  copy  of  it  which  waa  xnade  at  the  time,  and  atiU  ezista 
in  the  Britiah  Museum,  and  of  another  preaerved  at  Lincoln,  and  trana- 
lationa  of  it  into  the  EngliBh  language.  It  ia  thua  ao  eaaily  aooeaaible, 
that  it  will  net  be  expected  that  we  ahall  give  a  oopy  of  xt,  or  even  a 
complete  abatraot  of  ita  multifarioua  proviaiona,  aome  of  which  are 
completely  obaolete,  and  the  terma  obacura. 

Such  a  oonoeeaion  from  the  kiiig  waa  not  gained  without  a  violent 
atruggle ;  in  fact  he  waa  compelled  to  yield  it  by  an  armed  force,  oon- 
aiating  of  a  veiy  laige  portion  of  the  baronage,  which  he  waa  far  too  feeble 
to  reaiat  with  effect  The  namea  of  the  ohiefa  are  preaerved  by  the 
chronidera  of  the  time,  aqd  in  the  charter  itaelf ;  and  whenever  recited, 
they  call  up  to  thia  day  a  mingled  feeling  of  reapect  and  gratitude,  the 
reapeot  and  gratitude  which  men  piy  to  thoae  who  have  obtained  for 
them  the  extenaion  of  political  pnvilegeay  thou£^  it  may  appear  that 
thoae  privilegea  were  nothing  more  than  xighta  of  which  thev  nad  been 
deprived,  and  to  which  therefore  they  may  be  aald  to  have  been  justly 
entitled.  They  appear  the  patxiota  of  a  rude  age,  and  the  mists  of  dis- 
tance and  antiquity  obecure  to  ua  the  aelflahneaa  and  the  other  evila  (if 
such  existed)  which  were  maniferted  in  the  conteat  The  firat  name  ia 
that  of  Robert  Pits- Walter,  who  belonged  to  the  great  family  of  Clare. 
The  title  given  to  him  aa  head  of  the  host  waa  Muihal  of  the  Army  of 
God  and  of  the  Holy  CSiuxch.  Next  to  him  oome  Euatace  de  Vead, 
Richard  de  Percy,  Robert  de  Rooa,  Peter  de  Brua,  Nicholas  de  Stute- 
vile,  Saier  de  Quenci,  earl  of  Windieater,  the  earla  of  Clare,  Easex,  and 
Norfolk,  William  de  Mowbray,  Robert  de  Vere,  Fulk  Fitz  Warine, 
William  de  Montacute,  William  de  Beauchamp,  and  many  others 
of  familiea  long  after  famous  in  English  history,  the  progenitors 
of  the  ancient  ^uronial  houaea  of  England. 

The  charter  waa  ai^^ned,  .or  rather  aealed,  not  in  any  houae,  but  in 
the  open  field,  at  a  place  called  Runnymede,  between  Windsor  and 
Staines ;  but  it  was  not  merely  by  an  accidental  meeting  of  two  armiea 
at  that  place  that  thia  act  was  done  there,  for  it  appeara  by  Matthew 
of  Westminster  that  Rtmnymede  waa  a  place  where  treatiea  concerning 
the  peace  of  the  kingdom  had  been  often  made.  All  waa  done  with 
great  solemnity.    The  memorable  day  waa  June  5, 1215. 

What  waa  unwillingly  granted,  it  could  acarcely  be  expected  would 
be  religioualy  observed.  John  himself  would  gladly  have  infringed  or 
broken  it,  as  would  his  son  King  Henry  III.,  but  the  barons  were 
watchful  of  their  own  privileges,  thoae  of  the  church,  the  oitiee,  the 
boroughs,  and  of  the  people  at  laige ;  and  KingHeniy  waa  led  to  make 
one  or  more  aolemn  ratifications  of  the  charter.  To  keep  the  rights 
thus  guaranteed  fully  in  the  eyes  of  the  people  a  copy  was  sent  to  eveiy 
cathedral  church,  and  read  publicly  twice  a  year. 

See  the  work  of  Sir  William  Blackstone,  entitled '  The  Great  Charter 
and  Charter  of  the  Forest  (on  Public  Wrongs),  with  other  authentic 
Instruments ;  to  which  isprefixed  an  Introductoiy  Discourse  concern- 
ing the  Histoiy  of  the  Charters,'  Oxford,  1709,  4to.  He  wrote  alao 
an  express  treatise  on  this  charten  An  exact  facHdmile  has  been 
engraved  and  published  of  the  charter,  from  a  copy  preserved  in  the 
archives  of  the  cathedral  church  of  Lincoln,  with  other  of  the  greater 
chiulera.  In  the  firat  volume  of  'The  Statutes  of  the  Realm,'  pub- 
lished by  the  Board  of^Comnusaionera  on  the  Public  Records,  lueee 
charters  are  all  printed,  with  English  tranalationa  of  them. 
MAGNESIA.    [Maqnesium.] 

MAGNESIA,  MEDICAL  PROPERTIES  OF.  Oxide  of  mi^. 
nesium,  termed  also,  from  the  mode  of  procuring  it,  calcined  magnesia, 
or  magnmia  usta,  is  an  alkaline  earth  possessing  the  usual  qualittes  of 
alkalies  in  their  habitudes  with  adds,  and  likewise  the  peculiar  property 
of  exciting  generally  purgative  action  of  the  intestines.  ISiia  laat- 
mentioned  power  givea  it  a  distinctive  character  among  alkaline 
remediea,  as  it  can  be  employed  not  merely  to  counteract  addity,  but 
alao  to  remove  the  exciting  cause  when  that  consista  in  the  presence  of 
crude  or  undigested  add-yielding  materials  in  the  stomach.  Its  action 
aa  a  purgative  aeema  mainly  to  depend  ufton  its  meeting  with  acids  in 
the  stoxnach,  and  so  forming  soluble  salts.  When  these  are  not  present 
the  magnesia  remains  undisBolved,  and  if  used  repeatedly  may  accumu- 
late in  the  intestines,  and,  becoming  agj^utinated  try  the  mucous 
secretions,  give  rise  to  much  uneasiness.  Hence  aome  other  aperient 
ahould  from  time  to  time  be  given.  [Amtaoidb.]  When  however 
acicUty  exista,  eitKer  along  with  constipation  or  diarrhcea,  more 
particularly  in  children,  from  the  milk  disagreeing,  or  from  a  diet 
unauited  to  their  delicate  oxgana  of  digeation  being  forced  upon  them, 
magnesia  ia  a  very  proper  medicine,  especially  as  it  appears  to  possess 
a  specific  Ppwer  of  dinriniHhing  gastrointestinal  irritation.  (Hufeland, 
quoted  ia  Pereira's  '  Materia  Medlca.')  It  is  generally  expedient  to  add 
rhubarb  to  it,  and  combine  it  with  some  carminative.  In  such  a  state 
of  combination  it  is  peculiarly  useful  in  what  is  termed  diarrhoea 
crapuloaa,  arising  from  too  great  a  mixture  or  too  laiige  a  quantity  of 
food. 
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Where  it  is  determined  to  use  magneirfa,  and  sufficient  acid  doea  not 
^xiit  in  the  stomach  to  ensure  the  formation  of  a  soluble  salt,  a  little 
lemon-juice  may  be  added  to  it.  The  subcarbonate  of  magnesia  has 
nearly  the  same  action  aa  the  calcined  magneaia,  but  when  it  meeta 
with  adda  in  the  atomach  efierveacence  takes  place,  accompanied  with 
a  disengajgement  of  carbonio  add  gas,  which  in  some  cases  is  incon- 
venient, in  other  instances  extremely  beneficial.  In  some  almost 
uncontrollable  irritations  of  the  stomach,  where  food  and  medicines  are 
alike  rejected,  subcarbonate  of  magnesia  will  be  retained,  and,  by 
allaying  the  irritability,  allow  other  remedies  to  be  subsequently 
employed.  Both  the  subcarbonate  and  the  calcined  magnesia  are  much 
used  to  coirect  heartburn,  and  to  check  the  lithic  acid  diathesis;  but 
their  employment  requires  much  judgment  and  attention  [AKTAcma ; 
Ahtalkalibs],  aa  peraiating  too  long  in  the  employment  of  thia 
or  any  alkaline  preparation  brings  on  a  phosphatic  condition. 

Sulphate  of  Magneaia,  or  Epsom  salts,  in  the  ordinaiy  form,  as  met 
with  in  the  shops,  are  small  acicular  oiystals.  This  renders  them 
liable  to  be  confounded  with  those  of  oxahc  add ;  to  avoid  which  the 
sulphate  may  be  diaaolved,  and  by  reorystallisation  they  are  obtained 
in  large  four-dded  prisms,  or  four-dded  pyramids.  The  taate  of 
aulphate  of  magneaia  ia  bitter  and  very  unpleaaant ;  but  thia  ia  very 
much  leaaened  by  large  dilution  in  water,  which  at  the  aame  time 
increaaoi  the  purgative  action  of  the  aalt,  or  by  adding  magnA^i'^^  or  by 
giving  it  in  compound  iufudon  of  roses  and  adding  a  few  drops  of 
dilute  sulphuric  add^  which  augments  the  refrigerating  property  of  the 
medicine.  The  addition  of  a  little  common  salt  to  a  solution  of  aul- 
phate of  magnena  increaaea  ita  cathartic  powers. 

No  aaline  medicine  ia  ao  extendvdy  employed  aa  the  aulphate  of 
magnesia  aa  a  purgative;  it  ia  more  rardy  uaed  aa  a  diuretic  or 
diaphoretic.  Ita  action  aa  a  purgative  ia  in  general  mild  and  certain, 
causing  a  oondderable  evacuation  of  the  aeroua  aeoretiona  of  the 
intestines,  and  so  producing  a  cooling  or  lowering  effect.  At  the  oom^ 
menoement  of  most  inflammatoiy  complainta  and  of  fevers  ita  employ- 
ment ia  moat  beneficial  Ita  utility  ia  often  much  inczeaaed  by  adding 
to  the  aolution  a  yerv  minute  portion  of  tartarised  antimony,  so  as  to 
form  the  emetico-cathartic  solution,  which  is  found  very  serviceable  in 

the  fevers  of  India,andinthoaeof  the  summer  and  autumn  of  European 
countries. 

Small  dooes  of  sulphate  of  magnesia  in  bitter  infudons  are  valuable 
in  the  treatment  of  dyapepsia  accompanied  with  constipation.  Many 
of  the  aaline  mineral  wtien  reaorted  to  for  the  cure  of  mdigeetion  are 
ohiefiy  indebted  to  the  aulphate  of  magneda  for  their  purgative 
propertieB. 

Sulphate  of  magneda  ia  a  convenient  antidote  in  caaea  of  poiaoaing 
by  the  aalta  of  lead  or  baryta.  The  aaccharate  of  magneaia  is  aa 
eligible  form  of  exhibiting  iii«gnA«a  to  children. 

Magneaian  limeatone  ia  sometimes  employed  for  building,  and  ia  a 
very  durable  atone :  it  ia  however  one  of  the  moat  ddeterioua  atonea 
for  maaona  to  hew,  aa  the  gritty  partidea  very  apeedily  occasion 
diaordera  of  the  lungs,  followed  by  early  death.  The  mouth  and 
nostrils  of  the  workman  ahould  therefore  dwaya  be  defended  by 
wearing  a  gauze  mask. 

MAGNESIUM  (Mg).  This  metd  was  first  obtained  by  Sir  Humphry 
Davy,  but  ita  oxide  or  fnagneiia,  and  carbonate,  or  moffnma  aUka,  have 
been  known  ainoe  the  oommencement  of  the  last  century.  Ita  com- 
pounda  are  frequently  met  with  in  the  inorganic  kingdom,  but  are  not 
ao  abundant  aa  thoae  of  lime. 

Magnedum  may  be  obtained  from  its  chloride  by  heatnig  with 
potasdmn  or  sodium,  or  by  aubjectang  the  aame  sdt  to  a  voltaic 
current  obtained  by  means  of  a  few  cells  of  a  Bunsen's  battery. 
Deville  and  Caron  give  the  following  detdls  for  the  reduction  of  ijie 
metaL  Six  parte  of  chloride  of  magnedum  are  well  mixed  with  one 
part  of  a  f  uaed  and  powdered  mixture  of  chloride  of  potaadum  and 
sodium,  one  part  of  pure  fluoride  of  cddum,  and  one  of  sodium  in 
small  pieces.  The  mixture  is  transferred  to  a  red-hot  earthen  crudble, 
fitted  with  a  lid.  After  some  time  the  reaction  takes  place,  and  when 
the  hiflHing  noise  haa  oeaaed,  the  lid  of  the  crudUe  is  removed,  and  the 
mixture  atirred  with  an  iron  rod  until  the  whole  appeara  uniformly 
mixed,  and  the  upper  portion  of  the  liquid  maaa  ia  dear.  The  crudble 
ia  then  removed  from  the  fire,  and  when  the  aaline  mass  is  nearly 
solidifying,  it  is  to  be  stirred  with  an  iron  rod  so  as  to  collect  the 
suspended  particles  of  metal  When  cold,  the  mass  ia  broken  up,  and 
the  g^bules  of  crude  magnedum  picked  out. 

Tne  metd  thua  obtained  may  be  purified  by  placing  it  in  a  carbon 
tray,  and  heating  it  to  whiteneaa  in  a  carbon  tube,  a  current  of  hydro- 
gen being  at  the  aame  time  pasaed  over  it ;  it  ia  aubaequently  re- 
mdted  with  chloride  of  magnedum,  chloride  of  aodium,  mdi  fluoride 
of  cddum. 

If,  in  the  above  prooeaa,  the  current  of  hydrogen  ia  rapid,  the 
vapour  of  the  magnedum  ia  to  a  certain  extent  carried  out  of  tne  tube, 
and  on  being  ignited,  bums  with  an  exceedingly  beautiful  flame. 

Magnedum  la  a  metd  of  silvery  white  colour,  and  semi-crystalline 
or  fibrous  fracture.  It  fuses  and  votalilises  at  about  the  aame  tempe- 
rature aa  zinc,  to  whioh  metd  it  in  many  other  points  beara  a  vexy 
doae  andosy.  It  ia  malleable  and  ductile,  may  be  easily  poliahed, 
readily  filed/  and  yidda  wdl  to  the  chiaeL  Its  spedfic  gravi^  is  1*75. 
It  doea  not  tarnish  in  dry  air,  and  in  a  damp  atmosphere  oxidiBce  but 
alowly.    This  metd  takea  fii^  at  about  the  temperature  at  which  glaaa 
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m«lts,  and  buxiui  with  a  steady  and  moat  brilliant  flame.    Could  a 
cheaper  proceea  be  diacovered  for  the  manufacture  of  magneaium,  thin 
wirea  of  it  apun  into  a  wiolL  might  no  doubt  be  advantageoualy  uaed  in 
many  inatanoea  aa  a  aouroe  of  light.    Magneaium  cryatalUaea  in  octo- 
hedra.    It  acta  but  very  sUghtly  upon  cold  water,  and  ia  not  rapidlv 
oxidiaed  by  hot  water.    It  ignitea  when  brought  into  contact  with 
hydrocUorio  acid;  sulphuric  acid  diaaolYaa  it  alowly  with  evolution  of 
hydrogen. 
The  equiyalent  of  magneaium  ia  12. 
Magnetium  and  oxygen  form  only  the  following  oxide  :— ^ 
Magnena,e(Ucinied  magneria,  or  oxide  of  magnetium  (MgO).  Prepared 
by  bA«^t^"g  the  carbonate  to  full  red  heat.  Its  denaity  dependa  upon  that 
of  the  carbonate  employed ;  if  a  light  variety  has  been  uaed^  then  Hgkt 
calcined  m^gn^a.  reaulta,  but  if  a  heavy  carbonate,  then  heavy  calcined 
magneeia  is  obtained. 

Magneaia  is  a  white  powder ^  veiy  voluminoua,  inodoroua,  and  taate- 
leea.  In  the  ozyhydrogen  blowpipe  flame  it  fuaea  to  a  hard  opaque 
enamel.  Moiatened  with  water  it  acts  upon  teat  paper  like  an  alkaH. 
Magneaia  ia  a  powerful  baae,  forming  aadta  with  the  adds  that  are 
uauaUy  veiy  ataole. 

Hydrate  of  magnesia  (MgO,  HO)  ia  precipitated  in  a  aemi-gelatinouB 
state  when  an  alkali  ia  added  to  an  aqueoua  aolution  of  a  aalt  of  mag- 
neaia.   It  alao  occura  native.    [Maoitbbia,  in  Nat.  Hist.  Div.] 

Iodide  of  magnesium  (Mg  I).  Magneaia  diaaolvea  in  aqueoua  hydri- 
odic  acid,  forming  a  difficultly  cryatalliaable  aalt.  On  exposure  to  heat, 
it  gives  off  hydriodic  acid,  and  Tnagneaia  is  left 

Bromide  of  magnesium  (M^Br)  may  be  prepared  in  the  same  manner 
as  the  iodide,  than  which  it  la  &r  more  stable.    This  salt  ia  alao  found 
in  aea  water,  and  in  many  salt  springs. 
Magnesium  and  chlorine  form 

(Maride  of  magnenum  (Mg  CI).  Magneaia  diaaolvea  in  hydrochloric 
acid,  forming  chloride  of  magneaium,  but  thia  aolution  cannot  be  eva- 
porated to  dryneaa  without  undezgoing  decompoaition,  unless  chloride 
of  ammonium  is  preaent,  when  a  stable  double  salt  ia  formed.  Thia 
aalt  loeea  its  chloride  of  ammonium  when  heated  to  redness,  and  the 
fused  chloride  of  magneaium  may  then  be  poured  out  on  to  a  alab. 
Thua  obtained,  it  f oima  a  white  crystalline  aemi-tranalucent  aolid,  veiy 
deliqueacent,  very  aoluble  in  water,  and  tolerably  ao  in  aloohoL  U 
quiddy  decompoaea  in  contact  with  air,  and  muat  therefore  be  kept  in 
well  cloaed  botUea. 

Qar^iaMilt  of^  magnesia  (MgO,  CO^),  occura  native  in  adcular  crystals. 
[Maohzsxtx,  in  Nat.  Hist.  Div.]  It  is  also  deposited  in  small  pris- 
matic crystalB,  containing  three  equivalents  of  water  of  aystallisation, 
when  a  solution  of  magneaia  in  carbonic  acid  is  iJlowed  to  evaporate 
spontaneoualy. 

Magnesia  alba,  the  common  magneaia  of  the  ahops,  is  a  mixture  of 
carbonate  and  hydrate  of  magneaia  (MgO,  CO,  +  MgO,  HO)  in  very 
variable  proportiona,  the  carb^te  however  nearly  uways  preponder- 
ating. It  ia  made  by  mixing  together  aolutiona  of  aulphate  of  magneaia 
and  carbonate  of  aoda,  the  latter  being  in  exceas,  collecting,  well 
washing,  and  drying  the  precipitate.  It  ia  an  exceedingly  light  powder, 
inodorous,  and  almoet  taateleea.  Ita  density  variea  according  to  the 
atrength  of  the  aolutiona  employed,  being  greateat  when  the  two  salts 
are  mixed  together,  without  tne  addition  of  water,  fuaed  in  their  water 
of  crystalliBation,  evaporated  to  dryness,  and  the  sulphate  of  soda  sub- 
seouently  wsahed  out.  The  heavy  earbonaU  thus  produced  is,  however, 
liable  to  be  semi-crystalline,  or  gritty, 

Bicarbonate  of  magnesia  (MgO,  2  CO,).  This  salt  exists  onlv  in 
solution,  and  is  made  by  paaaing  carbonic  add  through  water  in  which 
carbonate  of  magneaia  ia  suspended. 

SuIphaU  of  magnesia  (MgO,  SO,  +  7  HO).  This  salt  was  originally 
obtained  in  1697,  from  the  Epsom  waters,  by  Dr.  Grew,  and  hence  its 
common  name  of  Bpsom  salts.  It  occura  in  aea-water,  and  in  many 
znineral  waters,  and  is  laigely  prepared  from  bittern,  or  the  mother 
liquor  from  which  common  aalt  has  crystaUiaed  after  aea-water  has  been 
evaporated;  the  firat  crystallisation  is  called  single  e^tonu,  and  when 
recrystallised  is  denominated  doubles.  The  prindpal  source,  however, 
of  sulphate  of  magneaia  ia  dolomite,  or  jnagnesian  Umestone,  a  double 
carbonate  of  lime  and  magneaia.  [Maqnbsiah  lxicbstonb,  in  Nat. 
Hut.  Div.]  Chippinga  of  thia  stone  may  be  readily  procured,  aa  it 
ia  in  very  common  uae  for  building  purpoaea,  and  on  acting  upon  it 
with  sulphuric  add,  the  carbonic  add  is  evolved,  sulphates  of  lime  and 
znagneda  are  formed,  and  the  latter  ia  aeparated  from  the  former  by 
aimple  solution  in  water,  sulphate  of  magneeia  being  veiy  aoluble, 
while  aulphate  of  lime  ia  almoat  inaolubla  On  evaporating  the  aolu- 
tion, the  aulphate  of  magneaia  crystalliBea  out.  When  prepared  in  thia 
way,  however,  it  frequently  containa  aulphate  of  iron,  but  thia  may,  if 
neceaaary,  be  got  rid  of  by  calcining  the  salt  The  sulphate  of  iron  is 
then  decomposed,  peroxide  of  iron  romaining  while  the  sulphate  of 
magnesia  is  unaltered,  and  may  be  dissolved  away  from  the  oxide  of 
iron  by  water. 

On  evaporating  and  slowly  cooling  a  solution  of  sulphate  of  magnesia, 
laige  f  our^sided  rhombic  prisms  are  obtained,  but  by  rapid  cooling  and 
frequent  agitation  small  adcular  crystals  are  deposited,  forming  the 
4»fom  saUs  as  met  with  in  pharmacy. 

Sulphate  of  magneaia  ia  oolourleaa,  transparent,  and  inodorous,  but 
has  an  extremely  bitter  tasta  Heated,  it  fuses,  parts  with  its  water 
of  aystallisation,  and  finally  becomes  anhydrous.    The  crystals  slowly 


effloresce  in  veiy  dry  air.  Five  parte  dissolve  in  four  of  water  at  66* 
Fahr.,  and  in  Ml  less  of  boiling  water.  Sulphate  of  magneaia  ia  alao 
exceedingly  aoluble  in  hydrochloric  add,  but  insoluble  in  alcohoL 

Nitrate  of  magnesia  (MgO,  NO.  +  6  HO).  Formed  by  diaaol^ing 
carbonate  of  magneaia  in  nitric  add,  and  concentrating  by  evapoiution. 
It  then  cryatalliaes  out  in  rhombic  prisms  and  needles,  very  deliquea- 
cent, very  aoluble  in  water,  and  aoluble  alao  in  nine  timea  their  weight 
of  alcohoL    They  are  almost  insoluble  in  absolute  alcohoL 

PhonJiate  of  magnesia  and  ammonia  (2  MgO,  NH«0,  PO.  -i- 12  HO). 
Predpitated  in  a  granular  form,  when  phoaphate  of  aoda  is  added  to 
a  solution  of  mugnAMA  in  chloride  of  ammonium,  containing  also 
ftTwmnfiia^  By  hcat  it  ia  converted  into  bibadc  i^osphate,  or  pyro- 
phorohate,  containing  86*67  per  cent  of  msgnesia. 

Smeates  (^  magnesia.  Many  of  these  occur  native.  SeeSrxATiTK, 
Meebbohaum,  and  HoRNBLKiiDB,  in  Nat.  Hist.  Div.] 

CHtraie  of  magnesia  (8  MgO,  ISi  HO).  Propsred  by  saturatiQg  dtric 
add  with  carbonate  of  magneaia.  It  ia  leaa  bitter  than  most  of  the 
magnesian  aalta. 

J^erveseent  citrate  of  mamesia,  or  granular  eitraie,  aa  it  ia  aometimea 
called,  is  nothing  moro  than  a  mixture  of  bicarbonate  of  aoda  and 
tartaric  add,  with  a  amaU  but  variable  quanti^  of  sulphate  of  magnesia : 
sometimes  it  containa  a  little  dtrie  add.  it  ia  made  by  well  mixing 
the  ingredienta,  slightly  moistening  till  the  mass  begins  to  swell  from 
disengagement  of  carbonic  add,  ana  then  rapidly  diying  over  a  water- 
bath  with  constant  stirring. 

Double  salts  of  magnesia,  especially  with  alkaline  aalta,  are  ver}r 
numerouB. 

Tests  for  magnesicL  Magneaia  is  dharacteriaed  by  ita  not  being  pre- 
dpitated from  aolution  by  hydrosulphate  or  carbonate  of  ammonia  in 
the  presence  of  chloride  of  ammonium,  and  by  a  granular  predpitate 
with  phoaphate  of  soda  and  with  arseniate  of  ammonia,  eepecuuly  if 
free  ammonia  is  present 

JSttimation  of  maanesia.  This  is  generally  effected  in  the  state  of 
bibasic  phoaphate  (2MgO,  PO,),  in  the  maimer  already  mentioned 
under  phosphate  of  magnesia. 

MAGNET.  The  natural  magnet,  loadstone,  or  hdestone,  is  known  in 
mineralogy  as  magmtie  iron  ore.  It  consists  of  one  equivalent  of 
protoxide  and  one  equivalent  of  sesquioxide  of  iron  (FeO,  Fe,0,),  and 
possesses  the  remarkable  property  of  attracting  iron  and  aome  other 
metala.  It  is  aaid  to  have  bean  found  abundantly  near  Magneaia  in 
Lydia,  from  whidi  droumatance  its  name  may  have  been  derived 
from  the  Greek  fiiymis.  The  attracting 'power  of  the  magnet  waa 
known  at  a  very  early  period,  aa  referencea  aro  made  to  it  by  Aristotle, 
and  moro  particularly  by  Pliny,  who  atatea  that  ignorant  people  called 
it  femun  vivum,  or  qui^-ircm.  The  aame  author  appears  to  have  been 
acquainted  with  the  power  of  the  magnet  to  communicate  propertiea 
aimilar  to  ita  own  to  other  bodiea. 

The  universal  law,  that  re-action  is  co-existent  with  action,  impliea, 
that  iron  muat  re-act  on  the  magnet,  and  we  find  in  fact,  that  if  a  piece 
of  iron  be  fixed,  and  a  amall  magnet  be  auapended  by  an  untwisted  line 
near  it,  the  magnet  will  then  be  moved  towarda  the  iron ;  thua  all  the 
iron  in  the  maaa  of  the  globe  acta  upon  a  magnet  It  ia  slso  known  that 
dectrical  currents  influence  magnetic  bodies  [Elbotbo-Maonstism] 
while  heat  has  an  iafluence  on  magnetic  intend^.  Hence  it  f  ollowa  aa 
a  mechanical  conaequence,  that  if  a  magnetic  needle  or  cylinder  be  sus- 
pended by  its  centra  of  gravity,  so  aa  to  be  free  to  move  in  any  direction 
round  that  point, 'it  w^  not  take  an  arbitrary  podtion  like  unmag- 
netiaed  bodiea,  but  muat  take  a  apecific  dirootion,  namdy,  that  whidi 
ropreaents  the  resultant  of  all  the  magnetic  forcea  to  whidi  it  la  aubject 
Its  podtion  in  a  given  place  can  be  defined  by  two  anglea,  the  one 
called  the  variation  or  deeiUnation,  the  other  the  indination  or  dip. 
The  firat  ia  the  angle  formed  by  the  vertical  plane  in  which  the  needle 
Ilea  with  the  plane  of  the  meridian ;  the  aeoond  ia  the  inclination  of 
the  line  of  the  needle  to  the  plane  of  the  horijcon.  The  latter  ia  avoided 
in  the  compasa-needle  by  austainiog  it  horizontally  on  a  point  which  is 
neceeaarily  different  from  its  centra  of  gravity,  and  the  variation  ia  then 
the  angle  made  by  the  direction  of  the  needle  with  that  of  an  exact 
and  horizontal  north-and-south  Une.  This  property  of  the  needle  is 
called  itB  polarity,  and  ia  a  conaequence  of  ita  other  properties  above 
noticed;  the  fust,  however,  eacaped  the  notice  of  the  Greeka  and 
Bomana  of  antiquity,  but  the  Chineae  appear  to  have  been  acquainted 
with  it  from  a  very  ramote  date.  The  Chineae  name  it,  according  to 
ita  moat  valuable  poperty,  tchu^hy,  or  the  "directing  stone."  In 
Tonkinin  it  is  called  the  "  atone  which  ahowa  the  aouth."  In  Swedish 
it  ia  segel4ten,  or  the  "  aeeing  stone ;  *  in  Icelandic,  Uiderstein,  or  the 
"  leading  stone,"  after  the  Saxon  ladan, "  to  lead,**  whence  the  Ilngiiah 
lodestone.  In  a  aimilar  way  ia  derived  the  term  lode-star,  or  "guiding 
atar,"  aa  applied  to  the  pole-atar,  and  the  term  lode,  the  "  leading  vein," 
in  a  mine.  Polarity  ia  the  moat  uaeful  of  the  known  propertiea  of  the 
magnet,  being  of  the  moat  essential  importance  to  the  mariner,  when 
the  magnet  ia  constructed  in  the  form  of  the  compaaa-needle.  [Cokpass, 
Histobt  of  thb.] 

Dr.  Gilbert,  who  waa  phyddan  in  ordinary  to  Queen  Elizabeth,  atatea 
that  P.  Yenetus  brou^t  a  compaaa  from  China  in  1260.  Gilbert 
beatowed  mudi  attention  on  the  aubject  of  magnetiam,  and  to  aome 
extent  inculcated  the  doctrine  of  gravitation,  by  comparing  the  earth 
to  a  great  magnet    His  theory  on  this  subject  is  given  in  a  work 
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entiilad '  Traetotos  rive  FhynologiA  nova  de  Magnete'  (1600),  and  the 
term  "  polee  of  a  magnet "  aroae  from  that  theory,  which  ia  remarkably 
oonaonaiit  with  the  notiona  of  the  preaent  day :  for  the  north  pole  of 
the  magnet  he  denominated  the  aoulh  pole,  in  connection  with  hia 
theory,  while  Poiaaon,  in  hia  elegant '  Memoirs  on  Magnetiam,'  calla  the 
magnetic  flnid  at  that  extremity  of  the  magnet  the  auttral  Jlwd, 
becatiae,  aa  like  eleotricitiea  repel  [Eleotbicitt],  so,  on  hia  hypotheaia 
of  the  magnetic  fluida,  that  occupyins  the  north  end  of  a  magnetaaed 
needle  ia  repelled  by  the  boreal  fluid  ^  terreetrial  magnetism. 

The  application  of  the  eompaaa  to  the  purpoaea  of  navigation  must 
speedily  have  led  to  the  diacoyeiy  of  ita  variation,  and  in  the '  Life  of 
Columbua,'  written  by  hia  aon,  it  ia  diatuictly  asaigned  to  that  cele- 
brated man ;  and  though  ita  amount  in  1492  must  hare  been  email  in 
FVanoe,  Spain,  ftc,  yet  it  waa  doubtleaa  a  yeiy  obaenrable  quanUty  in 
many  of  the  regiona  visited  by  Columbus.  Some  have  carried  back 
the  date  of  this  discoveiy  to  the  year  1269,  but  on  yeiy  doubtful 
grounds.  When  its  amount  came  to  be  obaerved  with  some  accuracy, 
we  find  it  at  Paris,  in  1641,  7i'  £. ;  in  1660, 8}*  £. ;  in  1680, 11^'  E.; 
in  1680,  4i'  E. ;  and  at  Rome,  in  1670,  2'  W.  The  following  table 
ahowB  the  variation  at  London  in  different  years : — 

EaftdeoUn.         Zero.  WestdecUn. 

Tears         .    .  1580,  162S.        1600.        1693,  1780, 1765, 1818,  1850. 
BMlisatioii     .HM5'    «•  ©•  e»      18-    20°    24«4r23»»0' 

[DiGLiNAnoir  or  thb  Magitstio  Nbedlb.] 

It  ia  not  improbable  that  Golumbua  waa  aoquainted  alao  with  the 
diurnal  variation,  but  nothing  very  accurate  on  thia  aubject  waa  known 
before  the  numeroua  and  valuable  obaervationa  made  by  Oanion,  in 
1760.  He  ahowed  that  the  needle  vibratea,  during  the  day  and  the 
night,  through  an  arc  as  great  as  18^'  in  the  midsummer,  the  minimum 
7'  occurring  in  the  winter  season;  he  ascribed  the  diurnal  variation  to 
the  action  of  aolar  heat  affscting  the  intenaity  of  the  magnetiam  of  the 
earth.  The  principles  of  thermo-eleotrie  currents  were  at  that  period 
unknown ;  but  Hodte,  in  1684,  showed  that  iron  and  steel  rods  oould 
be  magnetaaed  by  rapidly  heating  and  cooling  them  in  the  magnetic 
meridian.  Qraham,  matrument-maker,  of  London,  was  the  first  who 
distinctly  announced  the  diurnal  variation,  in  1772;  the  maximum 
declination  being  then  14*  86'  west  The  variation  of  the  variation 
waa  first  observed  by  Qunter.    [Quxtib,  in  Bioo.  Div.] 

The  dip  was  first  observed  by  Robert  Normsn  in  1676.  His  mode 
of  adjusting  the  compass-needle  led  him  to  this  discoveiy ;  for  he  accu- 
rately balanced  the  needle  on  its  pivot  previous  to  magnetising  it 
After  it  became  a  magnet  it  would  no  longer  balance  on  the  same 
point,  without  attaching  a  small  wei^t  at  the  south  extremity.  When 
freely  suspended  by  the  centre  of  gravity,  the  north  extremi<y  became 
depressed,  the  dip  then  being  about  71"*  60^.  The  dii>  undeigoes 
diurnal  variations,  aa  weU  aa  the  declination ;  bat  obearvationa  on  the 
f onner  are  far  the  moat  difficult  The  dip  alao  changea  by  elevatmg 
the  needle  to  considerable  heighta,  on  which  aubject  Biothaamade 
aome  very  delicate  experimenta.  A  very  aimple  law  relative  to  the 
amount  of  the  dip  at  different  parte  of  the  earth  a  surface  waa  remarked 
by  ProfeoMr  Kraiit,  of  St  Petersburg,  in  1809 ;  namely,  if  we  measure 
the  latitude  from  the  magnetic  equator,  the  taxigent  of  the  dip  is  double 
the  tangent  of  such  latitude.  Mr.  Barlow  haa  illuatrated  thia  law  by 
experiments  on  msgnetised  iron  baUi  acting  on  small  needlaa  at  the 
Burfacea ;  and  Biotnas  deduced  the  aame  law  from  theory. 

The  following  ia  the  inclination  for  London  in  the  years  stated : — 

1676 71*60' 

1676 78*80' 

1728 74*42' 

1790 71*68' 

1800 70*86' 

1821 70*80' 

1880  .        .        .        •        .        .69*88' 

1860 68*80' 

The  law  of  the  magnetic  '^foroes  was  a  long  time  undiscovered : 
Newton  supposed  it  to  follow  the  inverse  cube  of  the  distance,  or 
some  higher  power ;  for  in  hia  experiments,  the  variation  of  intensity 
and  the  effect  of  the  mutual  influences  of  the  magnetic  fluids  in  the 
bodies  themselves  being  overlooked,  an  erroneous  result  was  necessarily 
consequent  However,  Mitchell,  by  a  careful  rovision  of  the  experi- 
ments of  Dr.  Brooke  Taylor  and  of  Hauksbee ;  Coulomb,  by  his 
elegant  apparatus,  the  torsion  balance ;  Biot,  by  the  method  of 
observing  we  times  of  the  oscillations  of  the  small  needles  acted  on ; 
and  Hanateen  of  Christiania,  by  a  series  of  reflned  experiments  and 
calculations,  have  demonstrated  tiie  true  law  of  msgnetic  action, — 
namely,  directly  aa  the  intenaity,  and  inversely  aa  the  square  of  the 
distance.  But  for  the  discussion  of  the  whole  question,  we  refer  to 
Harria'a  '  Rudimentaiy  Msgnetism/  part  iiL  [See  also  Tbbbbstbial 
Magvitism.] 

One  essential  property  by  which  a  magnet  differs  from  soft  iron 
under  the  magnetic  influence,  ia  thii :  if  we  separate  a  magnetic  bar 
into  any  number  of  minute  parts,  each  such  part  will  be  endowed  with 
polarity,  similar  to  the  whole :  the  position  of  those  poles,  or  f  od  of 
graitest  attraction,  is  permanent  in  a  magnet  of  a  given  form ;  but  in 
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aoft  iron  it  will  change  when  the  distance  of  the  iron  from  the  influencing 
magnet  ia  altered. 

Halley  waa  aent  out,  under  William  and  Maiy,  with  the  command  of 
two  ahipe,  to. make  magnetic  obaervationa  in  different  latitudes,  both 
in  the  Atlantic  and  Fiiclfic  (in  1698-9),  and  was  the  first  who  con- 
structed a  magnetic  chart,  which  posaeaaed  at  the  time  great  merit  for 
accuracy  :  the  most  valued  at  the  present  day  are  those  by  Hansteen, 
constructed  from  observations  subsequent  to  Halley,  by  various  scientific 
travellers  and  nautical  men,  auch  as  Humboldt,  Ross,  Parry,  Sooreaby,  , 

&C.      [TXRBBSTBIAL  MaONXTIBM.] 

During  a  thunder-storm  the  polea  of  a  magnet  are  frequently 
inverted,  the  explanation  of  which  belongs  to  ELSOTRO-MAOirETiBM ; 
snd  the  appearance  of  the  aurora  boreaus  is  often  attended  with 
vibrations  of  the  compaaa-needle,  to .  the  extent  of  aeveral  degrees. 
The  actual  mode  in  which  the  aurora  is  produced  being  atill  only 
matter  of  conjecture,  it  is  impossible  to  decide  whether  the  aurora  is 
itself  the  cause  of  this  magnetic  phenomenon,  or  whether  both  are 
attributable  to  aome  imknown  common  cause. 

The  loadstone  is  frequently  combined  with  substances  which  have 
small  or  no  attractive  powers;  and  the  poles,  or  points  of  contrary 
nature  with  respect  to  attractions  and  repulsiona,  being  irregularly 
distributed,  counteract  in  part  one  another'a  effects :  thus  a  mass  of 
loadstone  often  exhibits  a  comparatively  small  adhesive  force ;  and  it 
happens  at  times  that,  when  the  mass  ia  broken  in  pieces,  some  of  the 
portions,  containing  a  conaiderable  quantity  of  the  attractive  material 
favourably  diapoaed,  exerdae  a  greater  power  than  waa  exhibited  by 
the  entire  maas.  It  is  found  that  a  piece  of  loadstone  will  seldom 
suspend  more  than  6  or  10  times  its  own  weight,  though  some  small 
specimens  have  been  obtained  which  are  said  to  have  auspended  more 
than  200  times  their  weight. 

If  a  piece  of  iron  be  placed  in  contact  with  either  pole  of  a  magnetiaed 
bar,  the  force  of  the  coherence  ia  that  wUdi  is  due  to  the  direct  action 
of  tiiat  pole  only  on  the  contrary  magnetism  of  the  iron  :  the  intensity 
is  at  least  doubled  when  the  aubstance  to  be  auspended  can  be  placed 
at  once  in  contact  with  both  poles ;  snd  this  is  frequently  effected  by 
giving  to  the  magnetiaed  btf  the  form  of  a  horse-shoe,  so  that  the 
opposite  poles  may  be  near  one  another :  but  the  most  effectual  method 
of  increasing  the  power  of  a  magnetic  body  is  that  of  arming  it. 

Preparatonr  to  arming  a  piece  of  loadstone  the  situation  of  its  axis, 
that  is,  of  a  hne  joining  its  poles,  must  be  determined  by  trial :  the 
loadstone  is  then  reduced  to  the  form  of  a  cube  or  parallelepiped 
nearly,  having  two  opposite  faces  peipendicular  to  the  axis ;  and  these 
faces  are  ground  very  smooth.  -  Two  plates  of  soft  iron  equal  in  length 
and  breadth  to  these  sides  are  applied  to  the  latter  ao  aa  quite  to  cover 
them,  and  are  connected  together  by  a  bar  of  soft  iron  which  is  attached 
to  them  at  the  upper  end  of  each  (supposing  the  two  plates  to  be  in 
vertiail  positions) :  to  this  bar  is  affixed  a  hook  or  ring  by  which  the 
whole  apparatua  may  be  suspended. 

The  iiderior  extremity  of  each  plate  is  formed  with  a  foot  which 
projects  under  the  loadstone,  so  that  the  latter  may  rest  upon  both; 
and  horizontal  banda  of  copper  or  silver  usually  surround  the  loadstone 
and  aide  piecea  in  order  to  xeep  the  whole  together.  Under  the  feet 
is  appUed  a  bar  or  plate  of  iron,  touching  bo& ;  and  this  ia  provided 
with  a  ring  or  hook  from,  which  ia  to  be  suspended  the  weight  to  be 
held  by  the  attractive  force  of  the  loadatone.  Artificial  magneta  have 
been  armed  in  a  similar  manner. 

The  attractive  powers  situated  in  the  poles  of  a  natural  or  artificial 
magnet  aeem  to  be  diffuaed  over  the  two  aurfacea  in  which  thoae  polea 
are  situated ;  and  the  platea  of  iron  which  cover  thoae  auifacea,  aerving 
to  condense  the  powers,  cause  them  to  act  with  united  energies  in  the 
two  feet  of  the  apparatus,  by  which  meana  the  power  ia  greatly  in- 
creaaed.  The  feet  of  the  aide  platea  ahould  not  however  be  made  to 
approach  each  other  too  nearly ;  aince  in  such  position  they  would 
HimiTiiali  each  other*s  attractive  powers. 

It  ia  toxoid  that  a  magnet  when  armed  exerts  a  foroe  more  than  one 
hundred  times  as  great  as  that  of  the  magnet  in  its  natural  state ;  snd 
it  haa  been  ascertained  that,  after  as  much  weight  has  been  applied  as 
the  armed  magnet  vrill  suspend,  if  at  certain  intervals  of  time  other 
weights  be  added,  the  magnet  will  suspend  two  or  three  times  aa  much 
as  before. 

Daniel  Bernoulli  discovered  by  experiment  that  the  attractive  forces 
of  magneta  vary  in  proportion  to  tneir  auperficies  and  not  to  their 
masses;  a  circumstance  in  accordance  wiui  Mr.  Barlow's  discovery 
respecting  the  magnetic  attractions  of  iron  spheres. 

MAGNETIC  ATTRACTION.    [Magket  ;  Maonbtism.] 

MAGNETIC  ELECTRICITY.  A  term  emploved  to  distinguish 
this  force  from  Frictional  Electricity,  Voltaic  Electricity,  Thermo- 
Electridty,  and  Animal  Electricity. 

MAGNETIC  INTENSITY.    [MAaNKT.] 

MAGNETISM.  If  we  take  a  natural  or  an  artificial  magnet^  and, 
apreading  over  a  piece  of  paper  a  quantity  of  fine  iron  filingi^  plaoe  the 
magnet  on  the  paper,  on  taking  it  up,  we  ahall  find  that  the  iron  filinga 
are  attached  to  it  in  some  degree  over  all  its  surface,  but  they  will  be 
principally  accumulated  at  two  points  situated  near  the  ends  of  the 
magnet ;  these  points  are  called  the  polet  of  the  msgnet  Sometimes 
when  a  magnetic  bar  is  rolled  amongst  iron  filings,  we  may  find  seveial 
such  points  along  the  bar ;  the  magnet  is  then  aaid  to  have  conmeiUive 
I  poinU,    At  preaent  we  ahall  consider  only  the  first  or  simple  ciM  of 
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two  pdai,  whioh  we  may  reprawDt  by  the  lettori  N,  and  S.  When  a 
needle  formed  of  this  material  ib  stuspended  hoxizontally  on  a  prvot 
fornxBhed  with  an  agate  cap  for  tiie  purpose  of  diminiBhing  frtotion,  it 
aamimfiB  a  partioular  direooon,  nearly  north  and  eouth.  [ICaonbt.] 
The  pole  if,  at  the  north  extremity  of  the  needle  thna  adjusted,  is 
oommonly  called  the  north  pole  of  the  needle ;  the  other,  S,  the  9outh 
poUf  though  the  contraiy  namee,  as  used  hj  Dr.  GUbert,  would  be 
more  oonect  in  oonnection  with  the  theory  of  magnetisuL 

If  we  now  faring  a  pieoe  of  soft  iron  near  the  pole  N,  it  will  be 
attracted  to  that  pole  and  become  attached  to  it,  so  that  the  exertion 
of  a  mecfaaaicBl  force  is  neoessaty  to  separate  them.  In  this  way  a 
magnet  held  vertically  will  sustain  a  piece  of  iron,  provided  the  weight 
of  the  iron  does  not  exceed  the  magnetic  force.  The  pole  8  has  a 
similar  attractlye  power  on  iron ;  the  cause  of  this  attractive  power  is 
called  MagiotIBX. 

We  have  observed  that  in  a  magnetio  needle  placed  horiEontally  on  a 
pivot,  the  pole  N  is  turned  nor<£waids,  and  S  southwards,  nearly :  if 
such  a  needle  be  attached  to  a  pieoe  of  cork  floating  on  water,  it  will 
adjust  itself  to  this  direction,  the  deviation  of  wluch  from  the  true 
north  and  south  line  is  the  decUnatkm  of  the  needle.  If  now  we  invert 
the  position  of  the  needle,  so  tliat  S  is  brought  into  the  place  pre- 
viously occupied  by  N,  and  vice  vend,  the  needle  and  ocvk  wUl  make  a 
compete  revolution,  and  acquire  its  original  positian.  Hence  we  see 
a  distinction  between  the  magnetiBms  |)tve2oniiiia»<  at  N  and  at  S ;  the 
former  is  called  AutmU,  and  the  latter  Boreal  magnetism.  It  wiUl  be 
easy  to  observe  the  analogy  between  the  mutual  relations  of  the  two 
majmetismB,  and  those  of  positive  with  negative  electiicities. 

We  must  insulate  a  conducting  electrised  substance  in  order  to  pre- 
serve its  electricity,  but  this  is  not  neoessaiy  in  the  case  of  a  magnet; 
each  fragment  of  the  latter  is  itself  a  magnet,  posBeasing  its  north  and 
south  poles,  and  the  same  view  may  be  extended  to  its  constituent 
particles.  A  non-conducting  energy,  called  the  coerdioe  power,  exists 
therefore  in  magnetic  substances,  by  which  the  loss  of  magnetism  when 
developed  is  prevented,  and  by  which  also  the  poles  N  and  S  are  situate 
in  a  determinate  position  relative  to  the  body  of  the  magncti  This  is 
bot  the  case  with  soft  iron,  which  has  not  the  ooerdve  force. 

The  effect  of  the  magnetic  forces  is  considerably  modified  when 
substances  which  are  capable  of  readily  beoomix^  magnetio  by  influence 
are  situated  near  the  magnet ;  and  a  similar  effect  takes  plaoe  by  the 
decomposition  of  the  neutral  electricities  when  under  the  influence  of 
an  electrised  body.  [Eleotrigitt.]  The  transmission  of  the  magnetic 
force  through  interposed  bodies  may  be  observed  familiarly  by  placing 
a  common  sewing-needle  on  a  smooth  horiaontal  board,  and  moving  a 
strong  magnet  underneath  the  board :  the  needle  will  roll  or  revolve 
along  the  board  aocordinff  to  the  peculiar  motions  given  to  the  magnet. 

Let  us  next  consider  the  action  of  magnets  on  each  other.  For  this 
purpose  make  two  magnets  or  magnetic  needles  to  float  on  water, 
oistinguiBhlng  the  poles  of  one  as  before  by  N  and  S,  and  of  the  other 
by  N^and  S'.  Bring  either  the  pole  £1'  neartoN^  orS  toS':  the 
needles  or  magnets  will  separate  to  a  greater  distance,  and  with  the 
greater  energy  the  nearer  these  poles  are  placed  to  each  other.  On 
tine  contrary,  if  we  bring  N  and  S'  near  each  other,  the  needles  will 
approach  and  unite  those  points,  and  the  same  happens  when  the 
points  N'  and  S  are  made  contiguous :  hence  this  law — magneUtme  of 
the  tame  name  are  mutually  npuiewe;  those  of  eontrarif  namee  art 
mutually  attractive*  In  the  article  Elbotbioitt,  we  have  ^wn  that 
the  same  law  is  true  with  reqpect  to*  the  two  electricities. 

The  mass  of  the  globe  contains  various  sources  of  magnetism 
rMAaVBT] ;  and  since  a  magnetic  needle  freely  suspended  acquires  a 
determinate  position,  it  follows  from  this  law  that  the  magnetism  at 
the  south  extremity  S  is  Boreal,  that  is,  of  the  same  name  as  the 
terrestrial  magnetism  which  is  predominant  in  the  northern  hemisphere, 
being  repelled  therefrom;  and  the  magnetism  at  the  north  extremity 
K  is  for  a  like  reason  AustraL  The  law  of  magnetic  force  at  different 
distancea  is  expressed  bv  the  inverse  square  of  the  distance :  one  mode 
of  verifying  tms  law  is  by  observing  the  times  of  the  oscillations  of  a 
small  fine  wire,  suspended  in  a  plane  perpendicular  to  the  magnetic 
meridian  (in  order  to  neutralise  the  magnetising  influence  of  the  earth), 
and  subjected  to  the  action  of  a  powernil  magnet 

We  can,  by  combining  these  laws,  explain  Ulo  manner  in  which  soft 
iron,  cobalt,  and  nickel  are  attsacted  or  suspended  by  a  magnet 
These  metaJs,  when  cheoucally  pure,  contain  both  the  austral  and 
boredl  magnetism  in  a  combined  state,  in  consequence  of  their  want  of 
ooerdve  power.  When  a  pieoe  of  soft  iron  is  brought  near  the  pole  K, 
which  contains  the  austral  fluid,  the  austral  magnetism  of  the  iron  is 
repelled  to  the  farther  extremity,  and  the  boreal  attracted  to  the  nearer 
extiwmity  of  the  iron  rektive  to  the  point  N :  this  disposition  of  the 
'fluid  takes  place  immediately,  and  the  law  of  force  above  announced 
relative  to  the  distances  causes  the  attraction  of  the  fluid  at  N,  on  the 
boreal  fluid  of  the  soft  iron,  to  exceed  its  repulsion  on  the  austral, 
which  is  more  rdmote  from  K :  the  total  effect,  in  virtue  of  this  excess, 
is  therefore  necessarily  attractive.  When  the  iron  however  is  removed 
from  this  influence,  its  natural  magnetisms  again  recombine.  This  will 
not  be  the  case  if,  instead  of  soft  iron,  we  use  hardened  iron  or  steel : 
the  decomposition  of  the  natural  magnetisms  takes  place  with  greater 
dunoulty,  in  consequence  of  the  coercive  power  which  protects  their 
actual  disposition ;  but  if  we  use  a  powexfr^  magnet  at  one  extremity 
of  a  steel  needle,  or,  v^'eh  is  more  effectual,  a  pair  of  strong  magnets 


at  both  extremities,  the  north  pole  of  one  and  the  south  pole  of  the 
other  being  broug^  in  contact  with  the  needle,  the  decomposition  will 
be  partially  exacted,  and  will  likewise  be  retained  by  the  same  coercive 
power  which  opposed  its  development ;  and  agreeably  with  the  magnetic 
laws  of  repulsicm  and  attraction,  that  point  of  the  needle  in  contaxst 
with  the  south  pole  will  become  a  north  pole  of  the  needle,  and  the 
other  a  south  pole.  This  metiiod  of  producing  magnetism  is  liable  to 
the  objections  both  of  produdog  feeble  magnetism  and  also  producing 
consecutive  points. 

The  quantities  of  the  austral  and  boreal  magnetic  fluids  in  all  xnag- 
netic  bodies  are  equal ;  for  when  we  bestow  magnetic  qualities  on  iron 
or  steel  by  the  influence  of  loadstones,  hanmiering,  sudden  cooling  in 
the  magnetic  meridian,  &c.,  no  new  magnetism  is  communicated ;  but 
the  natural  magnetismS|  which  previouSiy  neutralised  each  other,  are 
now  decomposed.  Again,  if  a  magnetic  needle  be  freely  suspended  by 
its  centre  of  gravity,  tiie  action  of  terrestrial  magnetism  produces  no 
linear  motion,  but  only  imposes  a  direction  on  the  magnetic  axis :  now 
aU  the  bormil  fluid  in  the  globe  attracts  all  the  austral  fluid  of  the 
needle,  and  vice  vend,  while  the  like  fluids  in  both  repel ;  henoe  a 
motion  of  progression  would  be  generated,  unless  the  resultant  of  the 
repulsive  forces  on  the  needle  was  exactiy  equal  and  of  an  opposite 
dfection  to  the  resultant  of  all  the  attractive  forces ;  and  the  rotatory 
motion  of  the  needle  shows  that  the  points  of  application  of  these 
forces  are  different;  but  the  intensity  of  terrestrial  magnetism  may  be 
regarded  as  uniform  throughout  the  extent  of  the  needle,  and  its 
direction  parallel  In  order  therefore  that  the  resultants  should  be 
equal  and  contrary,  the  sums  of  the  boreal  and  austral  forces  of  the 
needle  must  be  equal  In  this  respect  magnetism  resembles  the  natural 
electricities  of  all  substances. 

The  development  of  magnetism  in  bodies,  whether  by  terrestrial 
action  or  tiie  influence  of  loadstones,  is  analogous  to  the  decomposition 
of  the  natural  electricities  in  a  system  of  oomiucting  bodies  separated 
by  non-conductors  under  the  influence  of  sn  external  body  and  their 
own  natural  action :  hence  when  magnetism  is  oommumoated  by  a 
loadstone,  even  when  in  contact,  the  latter  loses  none  of  its  own  mag- 
netasm,  as  it  acts  solely  by  influence ;  whereas  in  conducting  deotrised 
bodies,  contact  will  communicate  electricity:  the  ooeroive  force  of 
magnets  therefore  extends  even  to  their  surfaces.  In  fact  the  reaction 
of  the  substance  magnetised  by  influence  tends  to  a  further  decompo- 
sition of  the  fluids  of  the  magnetising  body,  and  this  gives  it  greater 
eneigy,  unless  when  it  is  magnetised  to  saturation,  that  is,  when  the 
internal  magnetic  forces  are  equal  to  the  ooerdve  power ;  for  then  any 
further  development  of  the  fluids  would  be  only  tempcraiy,  and  a 
reunion  would  take  place  immediately. 

The  dipping-needle  ia  a  magnetic  needle,  the  oppodte  poles  of  which 
possess  e^ual  magnetic  intensities.  It  is  attached  to  we  centre  of  a 
vertical  au«le,  and  its  motion  is  confined  to  the  plane  of  this  drele. 
The  oirde  has  a  motion  in  asimuth  about  a  vertical  axis,  and  within  a 
fixed  hcrisontal  axde,  both  cireles  being  graduated.  When  the  vertical 
circle  ia  turned  round  its  axis  until  the  needle  acquires  a  vertical 
podtion,  the  plane  of  the  drele  ia  then  perpendicular  to  that  of  tiie 
magnetic  meridian,  and  hence  by  means  of  the  horizontal  oirde  the 
pontion  of  tins  meridian  plane  becomes  known.  The  vertical  cirde 
with  the  needle  is  now  brought  to  coindde  with  the  meridian  plane, 
and  the  angular  depresdon  of  the  north  pole  of  the  horison,  or  more 
strictiy  of  the  magnetic  axis,  may  be  read  off  the  graduated  limb  of  the 
vertical  drele,  and  measures  the  dip.  The  right  Hne  joining  the  north 
and  south  poles  of  the  needle  is  nearly  coinddent  with  the  magnetic 
axis,  but  the  latter  may  be  ascertained  more  accurately  by  inverting 
the  needle  and  takiog  the  mean  direction  between  its  two  podtions  of 
equilibrium.  There  are  other  methods  of  adjusting  the  dipping- 
needle,  but  in  every  method  it. requires  great  delica^  and  minute 
attention  to  all  parts  of  the  adjustment. 

If  we  place  a  bar  of  soft  iron,  suspended  by  a  collection  of  silk 
strings  at  its  middle,  in  a  direction  parallel  to  the  magnetic  axia  of  the 
dipping-needle,  the  action  of  terrestrial  magnetism  w^  have  full  effect 
on  the  bar,  its  natiutd  magnetisms  will  be  decomposed,  and  it  will 
acquire  a  polarity  dmilar  to  that  of  the  needle,  its  poles  repdling  the 
similar  poles  of  tiie  needle,  and  attracting  the  contrary  poles.  Its  want 
of  coercive  power  prevents  it  from  retaining  the  polarity  of  its  different 
parts  when  the  bar  is  moved  into  other  podtions ;  for  if  we  invert  the 
podtion  of  the  bar,  that  povat  which  was  primitivdy  the  north  pole 
will  now  become  the  south,  and  vice  vend,  under  the  efifecti  of  a  new 
deoompodtion  of  its  magnetisms  by  terrestrial  influence.  If  however 
the  bar  be  left  for  a  long  time  in  the  direction  of  the  magnetic  axis,  or 
if  it  be  heated  to  a  red  heat  and  suddenly  cooled  by  immerdon  in 
water,  it  will  acquire  a  ooeroive  force,  and  become  permanentiy  mag- 
netic. Iron  crosses,  weathercodu,  &c.,  which  have  been  long  kept  in  a 
fixed  podtion,  or  have  been  struck  by  lightning,  acquire  magnetio 
propeities  in  the  manner  above  described. 

It  is  a  remarkable  droumstance  connected  with  the  change  of  mol^ 
cular  dispodtion  caused  by  the  action  of  heat,  that  if  we  gradually  heat 
a  bar  of  iron,  the  intendty  of  its  action  on  a  magnet  mcreasee,  and 
arrives  at  a  mftximum  when  the  bar  is  brought  to  a  chetiy-red  heal^ 
with  higher  degrees  of  heat  the  intendty  is  diminished,  and  is  totally 
inappreciable  when  the  bar  has  reached  a  bright  white  heat ;  on  cooling 
it  recovers  its  powers  of  action  by  dmilar  steps,  and  the  same  law  holds 
true  if  the  magnet  be  heated  instead  of  the  oar.    Hence  in  produdog 
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the  greatest  development  of  magnetian  by  ixtfluenoe,  we  eee  the  Advan- 
tage of  uamg  iron  or  iteel  bars  at  a  red  heat.    FLiOBTinKO.] 

Magnetism  may  be  developed  in  iron,  steel,  cobalt,  and  niokel,  by 
other  means  than  the  influence  of  bodies  already  magnetised,  as  twisdng, 
hammering,  electrical  dischaiges,  and  galvanic  currents.  [Elbotbo 
Maqitetism.I  If  we  place  a  bar  of  iron  in  a  vertical  position,  and  give 
it  a  series  of  slight  blows  with  a  hammer  or  poker,  it  will  acquire  a 
feeble  degree  of  magnetism ;  hence  it  happens  tlut  the  anvils  and  other 
tools  employed  in  smithies  are  endowed  with  magnetism.  In  all  such 
cases  the  mechanical  operations  tend  to  bestow  a  coercive  power,  while 
the  terrestrial  magnetism  separates  the  fluids  in  the  body. 

Cavallo,  Benett,  and  Coulomb  remarked  the  indications  of  magnetism 
given  by  various  substances,  as  copper,  silver,  &c.  It  is  particularly 
observable  in  hammered  coppi-r,  and  scarcely  perceptible  when  the 
copper  has  been  cast.  Coulomb  formed  very  fine  needles  of  various 
substances,  and  suspending  them  by  silk  strings  between  the  opposite 
poles  of  two  powerful  loadstones,  found  that  they  were  acted  on  by  the 
latter.  This  phenomenon  was  attributed  to  the  existence  of  minute 
quantities  of  iron,  or  iron  compounds  in  those  different  bodies,  and  the 
intensity  of  the  magnetic  action  Coulomb  found  from  direct  experi- 
ments to  be  proportional  to  the  quantities  of  iron  contained  in  the 
bodies,  and  ne  afterwards  applied  this  prmciple  to  discover  the 
quantity  of  iron  contained  in  impure  metals.  Faraday  has  however 
shown  m  the  discovery  of  diamagnetism,  that  a  much  deeper  truth 
was  involved  in  the  subject,  as  will  be  noticed  more  fully  presently. 

From  the  preceding  observations  on  the  properties  of  the  magnetic 
fluids  it  will  be  easy  to  understand  the  principles  upon  which  the 
various  modes  of  constructing  artificial  masnets  are  founded,  which  we 
shall  now  briefly  notice.  The  earliest  me&od  of  magnetising  a  bar  of 
hard  iron  or  steel  was  by  drawing  it  throughout  its  whole  extent  at 
right  angles  over  one  of  the  poles  of  a  strong  magnet  In  this  case  if 
we  suppose  that  pole  which  contains  the  austral  fluid  to  be  used,  the 
first  contact  with  the  bar  decomposes  its  neutral  magnetisms,  attracting 
to  the  point  of  contact  the  boreal  and  repelling  the  austral;  the 
successive  parts  of  the  bar  are  subject  to  a  similar  decomposition  of 
their  fluids,  but  it  is  evident  that  tixe  effect  of  each  previous  decom- 
position neutralises  the  succeeding,  except  at  the  extremities;  the 
magnetism  thus  developed  ia  therefore  feeble,  and  apparent  only  at  the 
extremities  of  the  bars,  or  in  some  consecutive  points  formed  by 

Siculiarities  in  the  material  of  the  bar,  or  in  the  mode  of  operation, 
r.  Q.  Knight  greatly  improved  the  mode  of  magneUsing  bars  in  the 
following  manner :  he  joined  two  strongly  magnetised  bars  hj  their 
ends  bearing  contrary  names,  and  placing  on  them  in  the  direction  of 
their  length  a  small  steel  bar  heated  to  a  cheny-red  heat,  with  its 
middle  on  the  point  of  junction  of  the  magnetic  biu^s,  he  made  each  of 
them  to  rub  on  the  corresponding  extremity  of  this  steel  bar,  and  the 
latter  when  removed  was  found  to  be  strongly  magnetised.  In  this 
method  not  only  does  the  presence  of  the  second  magnet  favour  the 
decomposition  of  the  magnetic  fluids,  but  the  intensity  of  the  action  of 
the  magnetic  forces  is  greatly  increased  by  the  elevated  temperature 
of  the  steel  bar. 

Du  Hamel  placed  two  steel  bars  of  equal  length  parallel  to  each 
other,  connecting  their  corresponding  extremities  by  pieces  of  soft  iron 
interposed ;  then  taking  two  bundles  of  magnetic  bars,  he  united  their 
poles  of  contrary  name  near  the  middle  of  one  of  the  steel  bars,  and 
by  inclining  the  bundles  made  one  of  them  pass  towards  one  extremity 
of  the  other  bar,  the  second  passing  in  the  contrary  direction,  and 
then  successively  repeated  the  operation,  when  both  the  steel  bars 
became  strongly  magnetised,  but  with  contrair  magnetisms  at  the 
corresponding  extremities  of  each.  In  this  method  the  decomposition 
of  the  neutnu  magnetisms  of  the  interposed  pieces  of  soft  iron  adds  to 
the  effect  produced  by  the  contact  of  the  magnetised  bundles  with  the 
steel  bars. 

Epinus,  adopting  a  similar  method,  preferred  interposing  strong 
magnets  instead  of  soft  iron,  the  relative  position  of  the  poles  of  the 
two  magnets  being  reversed;  Coulomb  coinbined  the  advantages  of 
these  different  meuods  by  composing  his  magnetised  bundles  of  bars 
at  a  cherry-red  heat.  A  fine  steel  needle  may  be  very  strongly 
magnetised  by  being  placed  in  the  axis  of  a  wire  twisted  into  the  form 
of  a  helix,  the  extremities  of  which  are  brought  in  contact  with  the 
wires  of  a  powerful  galvanic  batteiy.  The  poles  of  a  bar  magnetised 
to  saturation  are  near  its  extremities,  within  generally  a  few  lines, 
while  the  intensity  becomes  insensible  at  the  distance  of  a  few  inches ; 
in  a  thin  bar  the  intensity  may  be  represented  by  the  difference  of  the 
ordinates  of  two  logarithmic  curves,  the  origin  of  one  being  at  the 
austral,  and  of  the  others  at  the  boreal  extremity  of  the  needle. 

When  bodies  containing  neutral  magnetisms  are  made  to  rotate 
rapidly  round  an  axis,  the  magnetism  becomes  developed  and  acts  on 
the  needle;  thus  a  plate  of  copper  made  to  revolve  rapidly  in  a 
horizontal  plane  will  influence  a  compass-needle  placed  over  it,  and 
produce  in  it  a  rotation  in  the  same  direction,  on  which  subject  several 
valuable  observations  have  been  made  by  M.  Arago,  Sir  John  Herschel, 
and  others.  It  has  also  produced  a  second  mathematical  memoir  from 
M.  Poisson,  in  which  the  mechanical  force  generated  by  rotation  la 
introduced  into  the  general  equations  deduced  from  his  theoir  of  the 
distribution  of  magnetLsm  in  bodies.  The  phenomena  are  however 
now  absorbed  into  Maqnsio-Elegtbioitt. 

The  oonnderation  of  the  distribution  of  magnetism  throughout  the 


globe  has  led  to  various  ezplanatoiy  hypotheses  since  the  time  of 
Ualley ;  the  position,  the  number,  and  the  motions  of  the  points  which 
may  be  regiuxled  as  poles  of  terrestrial  magnetism,  have  been  all 
subjects  of  discussibn  and  of  opinions  formed  on  inconclusive  grounds. 
But  the  consideration  of  this  subject  as  w^  as  an  account  of  the  dip, 
variation,  and  intensity,  at  different  parts  of  the  earth,  sa  well  as  the 
consideration  of  the  magnetic  equator  and  poles,  and  the  magnetic 
observatories  that  have  been  erected  in  different  places  will  be  best 
considered  under  Tebbestrial  Maonetisic. 

Some  important  discoveries  in  magnetism  have  been  made  of  late 
years,  and  some  knowledge  has  been  gained  as  to  the  molecular 
changes  produced  by  the  magnetic  condition.  Mr.  Joule  has  shown 
that  a  bar  of  iron  in  being  magnetised  increases  in  length,  while 
ite  breadth  diminishes.  The  greatest  elongation  observed  by  him 
amounted  to  the  I80*thousandth  of  the  length  of  the  bar.  He 
also  states,  that  the  elongation  is  proportional  to  the  square  of  the 
developed  magnetic  intensity.  He  has  also  found  that  iron  wires  of  a 
certain  tension  diminish  in  length  instead  of  increasing,  and  that  at  a 
certain  tension,  there  is  no  altmtion  in  length.  The  sounds  produced  in 
making  an  electro-magnet  are  noticed  under  Electbo-iuonetisic.  C&^ 
cular  magneHe  polarUation  is  a  new  and  interesting  branch  of  physical 
science,  which  we  owe  to  the  genius  oi  Faraday.  A  few  words  on  the 
subject  will  suffice  here : — ^if  in  the  course  of  a  ray  of  light  polarised  by 
reflection,  a  bar  of  heavy  glass  (silico-borato  of  lead)  be  placed,  it  will  be 
seen  by  a  Nicol's  prism  that  the  ray  is  still  polarised,  and  in  the  same 
plane  as  before.  If,  however,  the  poles  of  a  powecful  electro-magnet  be 
brought  near  the  bar  of  glass,  in  such  a  position  that  the  direction  of  the 
ray  through  the  glass  is  parallel  to  the  straight  line  which  joins  the  poles, 
a  remarkiO^ie  effect  will  be  produced  on  making  the  electro-magnet 
Supposing  the  Nicol's  prism  to  be  in  the  position  of  complete  ex- 
tinction, ao  that  no  lig^t  is  transmitted  through  it,  and  the  voltaic 
current  be  then  sent  through  the  ooila  of  an  dectro-magnet,  the  light 
will  immediately  reappear  through  the  prism,  and  will  continue  as 
long  as  the  electro-magnetic  force  be  maintained,  and  no  longer.  [Po- 
labisation].  In  the  course  of  these  researches,  Faraday  noticed  that 
when  the  bar  of  heavy  glass  was  suspended  between  the  poles  of  the 
electro-magnet,  no  sooner  was  the  magnet  made,  by  connecting  the 
coils  with  the  battery,  than  the  bar  of  glass  ceased  to  swing  in- 
differentiy,  but  moved  round  and  took  up  a  position  at  right  angles  td 
the  direction  that  would  be  taken  by  a  bar  of  soft  iron  placed  in  the 
same  part  of  the  magnetic  field.  The  bar  made  a  few  vibrations  round 
this  position,  and  finally  settied  in  it ;  and  when  displaced,  it  returned 
to  it,  and  settled  as  before  in  this  position,  which  Fsraday  cijls  the 
equatorial,  to  distinguish  it  from  the  position  assumed  by  an  ixxm  bsr 
under  the  same  circumstances,  and  which  he  terms  the  axial. 

On  examining  other  bodies,  it  was  found  that  every  known  sub- 
stance when  brought  under  the  influence  of  a  powerful  electro-magnetic' 
force,  assumed  either  an  axial  or  an  equatorial  position  with  respect  to 
the  poles.    Faraday  waa  led  to  regard  all  substances  in  nature  as 
magnetic :  those  bodies  which  took  up  an  axial  position,  or  were 
attracted  by  the  poles,  he  termed  para-moffiuUe,  while  those  bodies 
which  were  repelled,  and  consequentiy  took  up  an  equatorial  position, 
he  termed  dia-maffnetie.    A  piece  of  hasmatitic  iron  ore  which  is  not 
acted  on  by  an  ordinary  magnet  will  point  axially  when  suspended 
between  the  poles  of  an  electro-magnet ;  and  a  sheet  of  writing-paper 
rolled  up  into  a  short  cylinder  will  also  point  axially  in  consequence  of 
the  minute  portion  of  iron  or  of  cobalt  which  it  contains.    The  salts 
of  the  magnetic  metals,  when  the  latter  form  the  bsse,  were  also  found 
to  be  magnetic,  such  for  example  as  ciystals  of  proto-sulphate  of  iron, 
and  solutions  of  such  salts  in  water  contained  in  a  thin  glan  tube  (the 
glass  not  being  magnetic)  assumed  an  a^  poaitian.    Solutions  of 
sulphate  of  nickel  and  sulphate  of  cobalt  bdiaved  in  a  similar  m^nwu^ 
and  the  salts  of  chromium  and  manganese  were  also  found  to  be  mag- 
netic, whence  it  was  inferred  that  tiie  metals  themselves  are  so.    A 
stick  of  phosphorus  assumes  the  equatorial  position,  as  do  also  bismuth 
and  antimony ;  and  organic  substances,  such  as  shoes  of.  wood,  apple, 
Ix)tato,  flesh,  &c.    These  are  are  dia-magnetic,  but  not  strongly  sa 
Sulphur  and  india-rubber  are  decidedly  repelled.     Among  liquids, 
alcohol  and  ether  are  dia-magnetic,  and  water  still  mere  so.    Even  the 
different  gases  and  vapoura  were  found  to  be  acted  on  by  the  magnet, 
and  among  other  modes  of  showing  the  action,  soap-bubUes   ware 
blown  with  each  gas  in  succession  upon  the  end  of  a  capillary  tube, 
and  being  suspended  near  the  pole  of  the  magnet  the  cirouit  waa  com* 
pleted,  when  the  bubble  was  attracted  or  repelled  according  as  the  gas 
was  magnetic  or  dia-magnetic.    Oxygen  was  found  to  be  powerfully 
magnetic  :  all  other  gases  were  found  to  be  dia-magnetic,  with  the  ex* 
ception  perhaps  of  nitrous  oxide.    Elevation  of  temperature  was  found 
to  increase  the  dia-magnetic  condition,  a  stream  of  hot  oxygen  being 
dia-magnetic  in  an  atmosphere  of  cold  oxygen.    Faraday  has  suggested 
that  this  diminution  of  oxygen  in  magnetic  intensity,  as  the  tempera* 
ture  rises,  may  account  in  some  way  for  the  diurnal  variations  of  the 
needle.    A  diminished  pressure  was  found  to  lower  the  dia-magnetic 
force ;  the  magnetic  power  of  oxygen  being  diminished  by  a  diminu* 
tion  of  density.     Nitrogen,  which  is  a  dia-magnetic,  does  not  seem 
to  undergo  any  change  in  its  magnetic  relations,  by  variations  in 
density  and  temperature.    In  experiments  of  tins  nature  the  gaae^ 
were  enclosed  in  thin  glass  tubes  in  cozmection  with  a  delicate  toraum 
balance.    The  flame  of  burning  bodies,  as  of  a  taper  for  example^  whea 
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placed  between  the  poles  of  the  magnet  is  repelled  towarda  either  aide, 
and  eyen  dividea  into  two  atreama  which  paaa  off  horizontally^  one  on 
either  aide,  in  the  equatorial  direction. 

It  ia  important  to  obeerve,  that  the  nature  of  the  medium  in  which 
a  subatanoe  ia  placed,  haa  an  influence  on  the  magnetic  condition  of 
matter ;  Uiua  a  rod  of  gbuM  suapended  horizontally  in  water,  which  ia 
dia-magnetic,  wUl  point  azially,  but  if  the  same  rod  be  auapended  in  a 
solution  of  sulphate  of  iron,  which  ia  magnetic,  it  will  point  equa- 
tonally.  So  also,  a  tube  filled  with  a  solution  of  sulphate  of  iron,  will 
appear  to  be  magnetic  if  placed  in  pure  water,  but  if  placed  in  a 
stronger  solution  of  sulphate  of  iron,  it  will  be  dia-ma^ietic.  The 
same  body  may  also  be  magnetic  or  dia>magnetic,  according  as  it  forms 
the  base  or  electro-positiTe  constituent  of  a  compound,  or  the  add 
or  electro-negative  constituent.  Iron  for  example,  in  the  crystals  of 
green  vitriol  acts  as  a  base,  and  makes  the  ciystals  magnetic,  but  in 
the  yellow  prussiate  of  potash,  where  the  iron  ia  not  a  base  but  an  eleotro- 
negative-oonstituent,  tne'  crystals  are  dia-magnetic ;  so  also  bichromate 
of  potaah  is  dio-magnetic,  the  chromium  acting  the  part  of  an  acid, 
while  sulfate  of  chromium  is  magnetic,  for  here  chromium  acts 
aa  a  base.  Tyndall  and  Knoblauch  ('  Phil.  Mi^^.'  1860),  have  ahown 
that  tiie  arrangement  of  the  component  particles  of  a  body  will 
determine  whether  it  be  magnetic  or  dia-magnetic.  For  example, 
carbonate  of  iron  is  msgnetic ;  if  reduced  to  fine  powder  and  formed 
into  a  cylinder  by  meana  of  gum-water,  it  will  point  axially,  but  if 
compreased  into  a  plate,  this  plate  will  set  with  its  faces  puallel  to 
the  equatorial  direction.  In  fact,  the  parte  brought  nearest  together 
by  compression,  were  those  which  exhibited  the  dia-magnetic,  or  the 
magnetic  action  most  strongly.  In  this  way  the  phenomena,  dis- 
oovered  by  Plticker,  were  accounted  for  that  in  doubly  refFSoting  ciystals 
the  optic  axis  assumes  a  definite  direction  under  the  influence  of  the 
electro-magnet ;  f  or  it  ia  along  this  axis  that  the  greatest  condensation 
of  the  paxtides  has  probably  taken  place.  There  are  many  other  re- 
markable circumstsnces  connected  with  dia-magnetism,  for  which  we 
must  Tttec  to  Faraday's  original  memoirs,  which  have  been  published 
in  a  collected  form,  and  also  to  Tyndall's  papers,  especially  those  in  the 
'Philosophical  Transactions'  for  1855,  1856,  in  which  it  is  shown 
among  other  results,  that  the  dia-magnetic  repulsion,  as  measured  by 
the  torsion  balance,  is  aa  the  square  of  the  intensity  of  the  current. 
MAQKETISM,  A17IMAL.    [Mxsmxbibil] 

MAGNETO-ELECTRIOiTY.  If  a  wire  which  joins  the  two  ends 
of  a  voltaic  battery  [Galvanism]  and  consequently  through  which  a 
voltaioHSurrent  is  passing,  be  arranged  in  such  a  manner  as  to 
be  parallel  with  a  second  wire,  thd  two  ends  of  which  are  con- 
nected with  a  sensitive  galvanometer,  no  action  on  the  second 
wire  will  be  perceived  so  long  as  the  current  ia  allowed  to  pass  uninter- 
ruptedly through  the  first ;  but  if  the  current  through  the  first  wire, 
called  the  primary  current,  be  suddenly  arrested  by  breaking  off  its 
connection  with  the  battery,  a  current  of  momentary  duration  will  be 
produced  in  the  second  wire ;  this  which  is  called  the  iecondary  current 
is  said  to  be  direct,  or  in  the  same  direction  as  that  of  the  battery  wire. 
On  again  connecting  the  first  wire  wiUi  the  battery  a  momentary 
current  or  electric  wave  ia  again  sent  through  the  second  wire;  but 
it  is  now  inverse  or  in  a  direction  opposite  to  that  of  the  primary 
current. 

The  term  voUct'deelric-induetion  vras  applied  by  Faraday  to  these 
phenomena.  Their  effects  may  be  augmented  by  employing  coils  in 
such  a  way  that  that  which  conveys  the  primary  current,  known'  as  the 
primary  coU,  shall  be  placed  in  the  axis  of  the  cou  in  which  the  secondary 
current  is  generated,  the  ends  of  this  the  iecondary  eoU  being  connected 
with  the  ends  of  the  galvanometer.  The  moment  tiie  primary  coil  is  con- 
nected with  the  battorjr  the  needle  will  receive  a  powerihil  impulse;  but 
will  rsgain  its  original  position  after  a  few  oscillations,  although  the 
current  through  the  primary  coil  is  kept  up ;  but  no  sooner  is  the 
primary  coil  disconnected  from  the  battery  than  the  needle  will  be 
powerfully  impelled  in  an  opposite  direction.  Similar  phenomena  may 
be  produced  if  the  primary  coil,  while  connected  with  the  battexy,  be 
made  suddenly  to  approach  to,  or  be  removed  from  the  secondaxy  coil,  in 
connection  with  the  galvanometer.  In  approaching  the  coU  the  second- 
ary current  is  inverse;  but  in  withdrawing  it,  it  is  direct  If  instead 
of  the  galvanometer,  a  small  helix  be  connected  with  the  secondary 
coil,  a  steel  wire  may  be  magnetised  by  the  induction  of  these  instan- 
taneous secondary  currents.  If  a  Leyden  jar  be  discharged  through 
an  insulated  primary  coil  a  secondary  current  will  be  generated  in  the 
other  helix.  Since  then  voltaic  and  frictional  electricity  may  be  made 
to  produce  magnetism,  it  was  natural  to  suppose  that  magnetism  could 
be  made  to  produce  electricity.  We  owe  to  Faraday  the  method  of 
producing  this  result.  An  experiment  will  illustrate  the  conditions 
reqtiired  to  produce  it.  The  ends  of  a  copper  helix  are  connected 
with  a  galvanometer  by  vrires  several  feet  in  length  in  order  that  the 
instrument  may  not  be  directly  acted  on  by  the  magnet  which  is  to  be 
employed.  Now  if  a  permanent  magnet  be  introduced  into  the  axis  of 
the  helix,  a  current  in  the  wire  is  instantly  produced,  as  marked  by  the 
deflexion  of  the  galvanometer  needle ;  if  the  magnet  be  kept  at  rest  with- 
in the  helix,  the  needle  after  a  few  oscillations  returns  to  zero ;  but  the 
act  of  withdrawing  the  magnet  is  sufBcient  to  deflect  the  galvanometer 
needle^  in  the  opposite  direction  and  to  the  same  extent  as  before, 
the  direction  of  the  current  depends  on  which  pole  of  the  magnet  is 
itttniducod  into  tbe  helix,  and  also  upon  whether  the  helix  be  left- 


handed  or  ri^t-handed.  On  placing  a  bar  of  soft  iron  in  the  helix  no 
current  is  produced ;  but  if  the  opposite  poles  of  two  bar-magnets  be 
brought  in  contact  with  the  ends  of  the  soft  iron,  a  momentary  cur- 
rent is  produced. 

The  secondary  currents  thus  obtained  by  magnetic  induction  have 
considerable  intensity,  and  if  when  the  current  is  passing  the  circuit 
be  broken  a  bright  spark  will  be  seen  at  the  point  of  intemiptionu 
Ruhmkorff's  coil  is  an  improved  form  of  apparatus  for  exhibiting  these 
secondary  currents.  The  primary  or  inner  coil  a  a'  is  a  stouter  and 
shorter  wire  than  the  secondary  coil,  B  b  ;  this  is  a  veiy  long  thin 
wire  insulated  by  silk,  each  layer  of  coils  beinff  carefully  insulated 
from  the  adjacent  ones.  In  a  ten-inch  coil  the  primary  wire  ia 
182  feet  long,  and  the  secondary  wire  26,246  feet  long.  A  bundle  of 
soft  iron  wire,  M,  is  placed  in  the  axis  of  the  coila,  wmle  at+and~are 
binding  screws  for  connecting  the  primary  coil  with  a  vol^c  battery. 
The  primary  coil  la  broken  at  e  and  d,  d  being  a  small  armature  of  soft 


iron,  faced  below  with  platinum,  the  upper  surface  of  c  being  also 
faced  with  platinum.  When  e  and  (2  are  in  contact  the  current  cir- 
culates through  A  A ;  but  in  doing  so  the  iron  core  m  becomes 
magnetic,  attracts  d,  the  effect  of  which  is  to  interrupt  the  current 
through  A  A,  and  the  magnetism  in  m  diaappean;  whereupon  the 
hammer  d  falls  upon  e,  the  current  throu^  a  a  is  Sffain  made  to  flow, 
d  is  again  attracted,  the  current  is  again  mterrupted,  and  in  this  way 
Uie  voltaic  battery  serves  as  a  means  for  making  and  breakinff  the  con- 
tact, and  so  n^id  is  the  action  that  the  hammer  rises  and  f^  several 
hundred  times  in  a  minute,  and  a  powerful  current  it  induced  in 
the  secondary  coil  b  B  by  each  of  these  momentary  currents  in  ▲  a,  the 
effect  of  which  is  a  contmuous  stream  of  sparks  between  the  insulated 
ends  of  the  secondary  wire  e  f,  and  shocka  of  the  most  painful  and 
dangcnrous  character  are  produced.  The  power  of  the  instrument  may 
be  greatly  increased  by  connecting  the  primary  wire  with  an  arrange- 
ment called  the  etrndemer,  consisting  of  oiled  ulk  covered  with  tin-foil, 
folded  between  two  other  surfaces  of  silk  and  packed  in  a  flat  wooden 
case ;  the  two  coatings  are  connected  with  binding  screws  attached  to 
e  and  d  in  ^e  primary  current  The  effect  of  this  condenser  is  to 
increase  the  intensity  of  the  secondair  current,  so  that  with  a  large 
coU  and  careful  attention  to  the  insuliatiQn  of  the  conducting  wires, 
powerful  sparks  ten  or  eleven  inches  in  length  have  been  obtained.  By 
means  of  this  coil,  electricity  of  low  tension  may  be  made  to  equal  in 
intensity  that  of  an  ordinary  plate  machine,  while  the  quantity  is 
greatly  increased.  If  the  secondary  coil  be  allowed  to  discharge  in  an 
exhausted  receiver  the  phenomenon  of  the  auroral  light  may  be 
obtained  in  a  very  beautiful  manner,  through  an  interval  of  several  feet 
By  arranging  the  discharge  in  various  ways,  as  explained  by  Mr. 
Gassiot  (Phil.  Trans.,  18^8, 1859)  in  long  tubes  partially  exhausted  or 
containing  gases  of  diffsront  kinds,  the  luminous  portion  is  traveraed 
by  a  series  of  dark  bands,  which  are  rendered  much  more  distinct  by 
the  presence  of  a  small  portion  of  phosphorus  vapour.  [Elbctbical 
Eoo.]  The  magnet  has  a  powerful  action  on  these  stratifled  bands  and 
luminous  discharges. 

When  the  terminal  plates  of  a  voltaic  battery  are  connected  by  means 
of  a  long  wiro  coiled  into  a  helix,  a  brilliant  spark  is  produced  on 
breaking  contact,  arising  from  a  current  passiog  through  the  wire 
in  the  same  direction  as  that  from  the  batte^.  The  inductive  action  of 
the  battery  on  the  wiro  may  be  diverted  by  placing  a  second  helix  within 
the  primary  coil  or  exterior  to  it  By  pladng  an  iron  coro  within  the 
heliacal  conducting  wiro  the  current  becomes  suffidentlv  intense  on 
breaking  contact  to  give  a  powerful  shock,  although  the  c»tterv  be  of 
very  small  power.  Professor  Hemy  has  shown  ('  Philoaophical  Maga- 
zine,' 1840)  that  a  suoeesaion  of  induced  currents  may  be  formed  by 
the  action  of  coils  upon  each  other.  If,  for  example,  the  coil  in  con- 
nection with  the  battery  be  in  the  form  of  a  flat  spiral,  and  we  call 
this  A,  and  two  other  flat  coils  running  into  each  other,  namely,  B 
and  c,  be  arranged  so  that  b  shall  rest  on  a  and  o  on  the  table, 
thero  will  be  a  momentary  curront  in  b  and  o  every  time  the 
connection  of  the  coU  a  with  the  battery  ia  broken,  li  two  other 
coils  D  and  E,  be  arranged  so  that  D  shall  rest  on  c  and  E  on  the  table, 
the  induced  current  in  o  will  produce  a  current  of  the  third  order  in 
D  B.  If  a  flat  coil  r  be  placed  over  E  with  its  ends  united  by  a 
small  helix  o,  a  curront  of  the  fourth  order  will  be  obtained.  In  this 
arrangement  the  secondary  current  b  o  will  be  direct ;  the  curront  of 
the  third  order  D  e  inverse ;  the  current  of  the  fourth  order  F  o 
direct.  The  coils  must  be  carefully  insulated,  and  with  caro  curronts 
even  up  to  the  seventh  order  may  be  obtahied,  the  currents  being 
alternately  direct  and  inverse.  Similar  curronts  aro  generated  when- 
ever the  primary  circuit  la  completed,  but  in  such  case  the  diroction 
of  the  current  is  roversed.  Theae  induced  curronts  give  shocks, 
magnetise  steel,  and  effect  chemical  decompositions. 


4B»  HAQNETO-BLECTEICITY. 

'  Hiny  jeui  igo  the  motioni  of  >  magnet  under  tha  influBiuie  of 
rotating  ooppflr-^te,  known  as  "  Ar»go'»  KotatiooB,"  «icit«d  oonwder- 
able  apeculation  and  inquir;  [HAanBTlsx],  until  Fsrsdaj  give  tlie  trt 
•xpUnation.  The  leading  experiment  may  be  ghown  by  Baapending 
bar  magnet  freelj  b;  tta  centre,  eo  that  it  can  moTS  in  a  horizontal 
plane,  while  beneath  it  a  circular  diao  of  Hopper  being  made  to  rotahi, 
the  magnet  will  move  round  in  the  aame  direction  aa  the  diac,  eren 
though  B,  aheet  of  paper  or  of  glaw  be  interpoead  between  them. 
DiacB  of  other  metali  on  being  rotated  give  motion  to  the  magnet,  but 
none  ao  readily  aa  cupper.  A  narrow  atrip  cut  out  of  the  diao,  from  the 
oircumference  tn  the  centre,  ia  lufBdent  to  pravent  the  disc  having 
any  action  on  the  magnet  when  the  lonoer  ii  mode  to  rotate.  If  the 
out  edgea  ol  the  dlao  be  cotmected  by  a  piece  of  wire,  the  power  ol 
the  diao  orer  the  magnet  ia  completely  reatored. 

In  inveatigating  these  phenomena,  Faraday  f oond  that  whan  a  eon- 
ducting  body  it  paaaed  before  the  pole  oi  a  magnet,  or  between  its 
oppodte  ptdea,  eo  aa  to  out  the  magnetic  ourree  at  right  anglea,  eieotiical 
currenta  are  produoed  aoroaa  tha  metal,  transverse  to  the  direotioa  of 
motion.  If,  tor  example,  the  copper  diao  o,  be  made  to  revolve  in  the 
direction  of  tia  anowi  at  tlie  edge,  between  the  pole*  an  of  a  h 


shoe  magnet,  and  a  irire  «,  oonneeted  with  one  end  of  the  galvano- 
meter g,  be  piened  againat  the  oentre  of  the  diac,  while  the  other 
wii«  w*,  proceeding  from  the  galvanometer,  rests  igaioat  the  edge  of 
the  diao,  between  the  magneUc  polee,  a  current  will  flow  from  the 
centre  to  tha  circumference  of  the  diac,  and  then  through  the  wiiea  in 
the  dlreetloD  of  the  arrowi.  If  the  diao  revolve  in  tha  opposite  direc- 
tion the  current  will  flow  from  tha  edge  to  the  centre  of  the  dIac. 
Now  in  AjBgo'a  experiment,  when  the  copper  disc  revolves  beneath  the 
magnet,  it  cuta  tha  magnetic  curves  at  right  angle*  (adopting  Empire's 
view  tJiat  a  seriM  of  electric  currents  are  perpetually  circniuting 
around  the  component  particlea  of  a  bar  magnet,  in  planes  at  right 
angles  to  the  magnstio  axis),  in  which  ease  currenta  are  jvoduced 
breath  the  north  pole  from  the  centre  of  the  plate  towuda  the  circum- 
ference. These  currenta  prooeed  from  the  circumference  to  the  centre, 
beneath  the  aonth  pole,  ttaveraing  the  diameter  of  the  plats,  parallel 
to  the  magnet,  and  return  byUie  more  distant  parts  of  the  plate. 
Such  currenta  exert  a  repulaiva  action  on  the  magnet  in  a  direction 
coinciding  with  the  motion,  and  there  an  no  ourrents  until  the  magnet 
or  the  plate  be  in  motion. 

More  convenient  arrongemsnta  than  the  above  have  been  contrived 
tor  thii  generation  of  magnet<MiIeotrio  ourrente,  the  beat  known  of 
which  ia  Soxton'a  nagn^o^Uaric  viaehme.  It  oonsiate  of  a  powerful 
horse-ahoe  magnet  placed  hcriiontally  upon  one  of  its  sidea,  and  tsmo- 
site  and  nearly  in  contact  with  ila  poles  ao  armature  of  soft  iron  a  6  is 
made  to  revolve  upon  a  horizontal  axis  a.  In  the  figure  the  horae-shoe 
magnet  ia  not  ahown.  The  armature  conaisbB  of  two  pisoea  of  iron, 
about  2  inchea  loog,  attached  to  a  eross>pieca  of  iron  x,  at  such  a  dia- 
taace  aa  to  be  opposite  the  middle  of  each  pole  of  the  horse-ahoe 
magnetL  Each  piece  of  iron,  a  h,  contsine  a  coil,  e  d,  of  fine  copper- 
wire  covered  with  silk  to  insulate  the  coila.  The  correaponding  ends  of 
each  of  these  coils  are  connected  together ;  one  pair,  tf,  is  attached  to 
the  spindle  i,  on  which  the  armature  revolves,  and  through  it  is  oon- 
nected  with  a  ciTa''>r  copper  diac,  t,  the  edge  of  which  di^  into  a  cup 


of  meronry,  n,  while  the  other  pair  of  wItm,  f  A,  it  oonnected  with  a 
atout  piece  of  copper  that  paasea  through  the  axis  of  the  apin^  (, 
from  which  it  ia  electrically  insulated,  and  terminates  in  a  shp  of 
copper,  k,  which  ia  placed  nearly  at  right  angles  to  the  orosa-piece  z. 
Baieath  i:  is  a  second  cup  of  mercury,  I,  which  can  be  made  to  com- 
municate with  the  cup  »  by  a  wire  or  aoms  other  conductor.  Dnring 
the  revolution  of  the  armature,  the  points  of  the  slip  k  alternately 
dip  into  the  mercury  and  rite  (hove  it.    Now  when  {  and  «»  ai«  OOd- 


lUONITUDE.  at 

nectad,  and  the  point  it  beneath  the  mereury,  the  oimdt  it  Mmplet*. 
The  enda  of  the  armature,  a  i,  are  exactly  oppoaite  the  enda  of  the 
horse-shoe  magnet,  but  by  giving  motion  to  the  axis  thsv  quit  that 
position,  loss  ^eir  magnetism,  the  current  is  broken,  the  slip  k  leaves 
the  mercury,  and  in  doing  so  produces  a  bright  spark.  If  the  con- 
nection  between  the  mercury  onpa  be  made  'hj  means  of  wires,  termi- 
oating  in  oapper  cylinden,  held  one  in  each  hand,  a  rapid  Buooewon  of 
powerful  ahooka  wUl  be  felt  on  cauaing  the  armature  to  rotateL  Wttar 
and  saline  solutions  may  be  deoomposed  by  transmitting  these  current* 
through  them.  For  currenta  of  high  intenaitj,  such  as  are  required 
for  theaa  dsoompoiitiona,  ths  armatut«  ahould  be  fumiahed  with  a 
gt«atlaigth  of  thin  wire;  but  for  the  display  of  large  iparkt,  and  the 
Ignition  of  platinum  wire,  JEa,  a  shorter  len^  of  thuker  wire  may  be 
used.  It  should  be  observed  that  the  cuirsnts  produced  during  saoh 
half  rsvolution  in  the  two  limbs  of  the  armature  are  in  opposite  ditvo- 
tiona,  but  In  aome  machines  arrangements  are  made  by  means  of  cen»> 
vmtaiort  [Teliohifb,  Electbio]  for  keeping  up  a  eontinuons  current 
in  a  uniform  direction.  This  ia  of  importanoe,  llnoe  magneto-eleatiii) 
machines  now  often  take  the  place  ol  the  voltaic  hattery  in  ths  eleobric 
telegraph,  and  in  tha  proceas  of  eleotro-mlvering,  and  electro-gilding 
[ELkOTBO-MBTAlXTraoi] ;  and  a  powerful  moohme  of  this  kind  has 
been  emidcmd  hy  Hr.  Holmes  for  f^odnclng  a  light  of  great  steadiness 
and  IntMitfty  between  two  points  of  gaa  coke.  This  light  has  tieen 
ezperimentallj'  and  tueces^uUy  triad  at  the  South  Foreland  Li^t- 

lUQlTETOUETEB.  A  name  applied  to  .those  hu^Bments,  the 
fnnelian  of  which  is  to  mcMure  any  of  the  magnetio  elemsnte.  These 
inatmments  will  be  best  described  in  eonnection  with  their  subjsot, 
name^,  TntBUTBUL  Maanaruu. 

MAQNIFTINa  POWEB.  [UiOBOBixira ;  Tzluoopi.] 
UAQNITUDE. .  This  term  u  generally  used  aynonymou^  with 
quantity,  and  ia  tometimea  even  confounded  with  number.  I'hs  dit- 
tinction  between  the  first  two  teims  is  not  more  marked  than  this :  he 
who  aniwer*  the  questicm  "  how  much  ) "  describei  the  quantity,  and 
he  who  anawm  "  how  great  t "  describes  the  magnitude.  But  sinos 
magnitude  is  generally  used  in  our  language  aa  applied  to  amount  of 
apace,  ws  may  beat  describe  cur  own  idiom  by  laying  down  quantity 
aa  ttie  general  term,  and  stating  magnitude  to  mean  usually  the  quan- 
ti^  of  spsoe.  The  term  hovrever  must  be  considered,  m  a  mathe- 
matical point  of  view,  aa  criginatiag  with  Eudid  (whose  word  is 
liiytBot),  and  it  ia  uaed  by  him,  not  particularly  aa  applied  to  space, 
but  also  to  eveiTthing  which  admits  of  the  intToduotion  of  the  notion 
of  greater  or  less.  In  this  sense,  then,  we  have  many  magnitudes  (all 
moral  (jualities,  for  inalaace)  which  are  not  the  object  of  mathematical 
reaaoniDg,  So  necessary  is  the  notion  of  magnitude  to  our  conception 
even  of  things  which  wa  cannot  measure,  that  we  borrow  idioma  from 
subjects  within  the  province  of  mathematics.  Thus  we  apeak  of  fotee 
of  mind,  and  of  it  being  greater  in  one  individual  Uum  in  anoth*-. 
Acconling  to  the  definition  of  magnitude, — namely,  "  that  of  which 
greater  or  ten  can  be  predicated,  when  two  of  the  aame  kind  are  com- 
pared together,"  it  toUowa  that  we  include  both  mental  aa  well  as 
material  objects  of  coitceptioo.  But  the  mathematics  interpose  the 
postulate  that  no  lucb  objeet  can  be  made  matter  of  exact  resaoning, 
unleaa  in  oaaea  which  admit  of  the  compariaon  being  performed  acctnd- 
iog  to  some  method  the  results  of  which  shall  be  self-evident,  and 
inseparable  from  our  nation  of  the  thing  measured.  Let  k  end  B  be 
two  magnitudee  of  the  same  kind ;  they  are  then,  and  then  only,  the 
objects  of  mathematical  compariaon,  when  other  magnitudes  equal  to 
Jl  and  B  can  be  found,  and  added  together  aa  often  aa  may  be  deeired ; 
and  when,  moreover,  any  collection  of  a's  can  be  oomparol  with  a  col- 
lection of  b's,  so  aa  to  ascertain  which  is  greater  or  less  than  the  othw. 
Angles  fnmiah  an  Inatonce  of  magnitude  the  conception  of  which  ia 
eioeedingly  vague  in  tha  mind  of  moat  beginner*,  but  which  take* 
predaion  uid  certain^  in  the  course  of  ma^emaltod  study.  Magni- 
tudes, thua  capable  c^  comparison,  are  the  objects  of  the  dootitee  of 
PROPOBTloif.  [See  also  NuBBKR  ;  QuiHTlTT,]  That  part  of  geometry 
which  precedes  proportion  conatders  onl^  the  umple  alternative  of 
equal  or  unequal,  modes  of  Inequalitf  bemg  neocoaarily  deterred  until 
after  that  conidderation. 


ZhXEHBlOHa  ;  but  the  conunon  idiom  refers  to  that  which  the  m 
matidan  calls,  for  distinction,  appartnt  magnitude.  It  Is  oorrect,  in 
the  common  meaning  of  the  twm,  to  saj,  that  a  man  at  a  littie  distance 
from  the  eye  ia  larger  than  a  remote  mountain.  In  thua  judging  of 
objects,  the  angles  which  titey  subt^  at  the  eye  furnish  the  means  of 
oompsHson.  Experience,  derived  from  the  combination  of  sight  and 
toudi,  teaches  ua  how  to  make  those  deductions  which  are  necessary 
before  we  can  learn  the  absolute  from  the  apparent  magnitude. 

ia  soon  found  that  an  object,  as  it  recedes,  grows  smaller ;  that  Is, 
subtends  a  lees  angle-  It  is  also  seen  that  the  reoen  ia  accompanied 
''-  a  loas  of  brighteess  and  diatinctnesa.    The  former  ia  a  oonaequeno* 

the  lose  of  light  which  takes  place  In  Ita  passage  through  t^  air ; 

re  it  not  for  this,  the  some  object  would  be  equally  bright  at  all 
distoncea ;  for  though  the  ^uanti^  of  light  which  enters  the  eye  is 
diminished  by  increass  of  distance,  yet  the  surface  from  which  ths 
U^t  appauB  to  proceed  is  diminished  in  the  same  pn^ortion.  The 
loM  of  distinetveM  is  a  oonsequence.  Brat  of  the  Iota  of  light,  next  of 
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the  different  proportion  in  which  different  colours  are  lost :  the  effect 
of  the  interpMed  atmosphere  amounting  to  laying  on  more  or  lew  of 
the  blue  colour  of  the  atmosphere  over  the  whole.  Our  perception  of 
magnitude  depends  both  on  the  subtended  angle  and  on  the  distinot- 
neas :  we  learn  from  experience,  that  of  two  objects  seen  under  the 
same  anf^e,  the  less  diatmct,  as  being  the  more  distant,  must  be  the 
laiger.  That  habit  is  our  guide  can  readily  be  shown  by  producing 
instances  in  which  we  are  deceived,  the  object  being  either  such  as  is 
not  commonly  seen,  or  seen  under  unusual  circumstances.  A  colossal 
statue  mounted  on  a  column  does  not  suggest  the  idea  of  a  man  of 
unusual  aixe  to  persona  in  general,  unless  when  some  person  mounts 
the  same  height  and  affords  means  of  comparison.  In  a  fog,  whioh 
diminishes  the  distinctness  of  objects,  but  does  not  affect  the  angles 
under  which  they  are  seen,  these  objects  are  sensibly  increased  in 
apparent  size ;  and  distant  hilla  appear  nearer  in  a  clear  day  than  in  a 
haoy  one.  Those  who  wear  spectacles  may  satisfy  themselves  by 
breathing  on  the  glasses,  and  watching  an  object  aa  the  moisture 
evaporates,  that  increase  of  distinctness  gives  apparent  approximation. 

The  angle  subtended  by  an  object  ia  inversely  as  its  distance,  which 
is  sufficiently  near  for  common  purposes,  when  angles  are  small,  which 
is  generally  the  case ;  and  a  man  of  6  feet  high,  at  the  distance  of  100 
feet,  is  seen  under  an  angle  of  8°  26\  The  sun  is  seen  under  an  angle 
of  82^,  and  the  moon  under  an  angle  of  294'  to  884'« 

MAHABHARATA,  or  BHAHATA  ('<  belonging  to  BhArata  and 
his  descendants"),  the  most  celebrated  epic  poem  of  the  Hindus  after 
the  'R&mAyana.'  A  pasaage  in  the  introductory  part  of  the  work 
(1,  2296)  has  given  ground  for  the  assertion  that  it  contains  the  round 
number  of  a  hundred  thousand  disticha  or  slocda ;  but  in  order  to  com- 
plete this  enormous  amount,  the '  Harivansa/  a  mythological  history  of 
Krishna,  and  sundry  other  pieces,  have  been  added.  The  eighteen 
component  fictions  (Parva)  of  the '  Mah&bhArata '  contain  about  85,000 
alocfla,  and  even  these  may  be  reduced  to  24,000  distichs,  of  which  the 
original  '  Bh&rata,'  without  its  epiaodes,  is  said  to  have  formerly 
consisted.  (1,  101.)  The  principal  subject  of  the  '  MahAbhArata,' 
to  which  its  middle  sections  particularly  are  consecrated,  is  a  long 
civil  war  between  two  dynasties  of  ancient  India,  the  Kurus  and 
PAndus.  Both  were  descended  from  BhArata,  king  of  Hastinapur, 
whose  first-bom  son,  Dhritarftahtra  the  father  of  Duryodhana  and  the 
Kurus,  ought  to  have  succeeded  to  the  throne ;  but  this  prince  being 
blind,  the  sceptre  was  seized  by  hia  couain  Yudhiahtiras,  the  eldest  of 
the  five  PAndu  princes.  At  first  the  usurper  was  driven  off  by  his 
uncle  Duryodhana,  and  even  banished  to  a  wUdemess  for  twelve  years; 
but  as  the  PAndu  brethren  were  favoured  by  their  friend  and  ally,  the 
heavenly  Krishna,  and  as  they  were  themselves,  according  to  the  legend, 
begotten  by  several  deities,  after  a  long  struggle  agunst  the  Kuru 
princes,  and  alter  many  perilous  adventures  and  bloody  exploits,  they 
were  finally  establishea  in  the  sovereignty  of  India. 

In  this  main  texture  of  Hxe  'MahAbhArata'  ia  interwoven  a  great 
variety  of  episodes ;  or  more  properly  speaking,  the  histoiy  of  the 
^Andus  and  Kurua  is  the  ieading  thrrad  by  which  an  immense  collec- 
tion of  ancient  traditions,  moral  reflections^  poetical  descriptions,  and 
popular  stories  of  evexy  kind,  haa  been  connected.  It  is  very  important 
to  observe  that  these  accessory  elements,  which  now  form  almost 
three-fourths  of  the  whole  epopee,  are  stated  in  the  poem  itaelf  not  to 
be  constituent  parts  of  the  original '  BhArata;'  in  fact  they  are  for  the 
most  part  very  loosely  inserted ;  and  as  many  of  them  are  epic  pro- 
ductions of  considerable  length,  the  principal  theme  is  not  only 
frequently  interrupted  by  intervening  episodes,  but  often  totally  lost 
sight  of,  even  when  the  meet  active  progression  should  be  expected. 
Thus,  for  instance,  the  metaphysical  system  of  Patanjali  is  propounded 
by  Krishna,  in  the  eighteen  lectures  of  the  much  admired  BhagavadgltA, 
just  when  the  army  standa  disposed  in  full  array  and  ready  for  battleu 
Besides  a  vast  number  of  varioua  short  tales  and  fictiona  of  every 
description  occasionally  inserted,  the  episodical  compositions  of  the 
'MahAbhArata'  may  be  divided  into  two  general  classes  of  a  more 
distinct  character  and  of  peculiar  importance.  The  first  class,  to  which 
the  early  sections  of  the  '  MahAbhArata '  are  particularly  consecrated,  is 
occupied  in  solving  theogonical  and  cosmogonical  problems,  blended 
with  those  wild  and  fantastical  conceptions  bv  which  the  metophysical 
mind  of  the  Hindus  is  so  deeply  attracted.  To  these,  in  the  last 
chapters  of  the  work,  and  after  the  conclusion  of  the  great  war,  are 
added  didactic  and  moral  episodes  on  religious  duties  and  sacrifices,  on 
solitary  and  penitential  life,  and  on  final  beatitude,  forming  almost  a 
complete  system  of  Indian  ethics^  and  a  compendium  of  the  Brahmi- 
nical  faith.  The  second  class  of  episodes,  which  may,  alUiough  in 
some  respect  improperly,  be  called  historical,  consists  of  various  and 
ample  traditions  of  former  epochs,  and  is  occupied  in  recording  the 
origin,  genealogy,  and  history  of  ancient  kings  and  heroes  ;  in  giving 
an  account  of  their  government  and  practice  of  warfiire,  their  indivi- 
dual adventures,  and  their  splendid  actions ;  and  in  exhibiting  their 
piety  and  devotion  in  fulfilling  those  duties  of  a  religious  life  by  which 
the  favours  of  the  heavenly  beings  are  to  be  acquired.  These  and 
rimilar  narratives  are  chiefly  accumulated  in  the  third  and  longest 
section  of  the  '  MahAbhArata,'  called  Vanaparvan  (book  of  the  forest), 
where  they  are  told  by  the  Brahminical  sage  liarkhandeya,  for  the 
purpose  of  entertaining,  consoling,  and  A.Ti^mfl.».4Tig  the  dejected  spirit  of 
the  Pandu  princes  during  their  exile  in  the  wildemen.  In  this  respect 
the  epi0odi<»l  pieces  of  the '  KahAbhArata '  may  be  compared  with  the 


rhapsodies  sung  by  Fhemius  and  Demodocus  in  the  Homeric  poemi, 
and  as  many  of  them  are  marked  with  a  peculiar  simplicity  of  manners 
and  customs,  they  might  almost  seem  of  an  older  dite  than  the  nuun 
body  of  the  epopee,  of  which  they  are  totally  independent  This  leads 
us  to  the  original  composition  of  the '  MahAbhArata/  which  in  the 
introduototy  part  of  the  poem  is  thus  related. 

The  meet  celebrated  sages,  with  their  disciples,  being  assembled  at 
a  splendid  sacrificial  fesU^,  the  venerable  Krishna  DvaipAyana^  with 
the  surname  of  VyAsa,  who  had  been  an  eye-witness  of  the  great  dvil 
war,  is  requested  by  king  Janamejaya  to  give  an  account  of  those 
bloody  events,  in  which,  two  generatiattB  ago,  hia  own  ancestors  had 
played  a  fatal  part.  This  ta^,  being  declined  by  VyAsa  himself,  is 
readily  performed  by  one  pf  his  disciples,  VaisampAyana,  who  being 
duly  mstructed,  and  from  memoiy  familiar  with  Uie  henno  poem, 
recites  it  at  fuU  length  to  the  listening  assembly.  A  similar  festival 
being  afterwards  celebrated  by  king  Saunaka,  the  same  prooeedingB 
are  repeated,  and  Sauti,  whose  father  had  been  a  disciple  of  YyAsSj 
undertakes  the  recital  of  what  is  now  considered  the  original '  BhArata.' 
Neither  in  these  nor  in  other  instances  is  a  written  copy  of  the  text 
mentioned;  it  was  in  fact  only  committed  to  msmoiy  and  handed 
down  by  oral  tradition,  until  the  increasing  mass  of  subsequent 
episodes,  more  or  less  connected  with  the  primitive  subject,  urged 
the  necessity  of  a  final  arrangement;  and,  to  avoid  further  inteipoh^ 
tions,  a  summary  of  the  contenta  was  prefixed  to  the  whole  collection, 
now  existing  under  the  name  of  '  MahAbhArata.'  Notwithanding  the 
traditional  character  and  the  cp:adual  growth  of  the  poem,  VyAsa  has 
been  supposed  not  only  its  author,  but  even  the  operatioQ  of  collecting 
its  component  parts  has  been  attributed  to  him,  as  it  was  he  who, 
accoxding  to  Hindu  tradition,  collected  the  VedAs  and  PurAnAs,  and 
composed  ^e  Brahmasfltras  of  the  VedAntine  schooL  But  as  these 
operations  could  not  be  executed  bv  the  same  individual,  it  has  long 
been  acknowledged  that  the  name  of  VyAsa  (implying  dkpotiiim)  does 
not  signify  a  distinct  historical  person,  but  rather  an  allegoriGBl  cha- 
racter, induding  the  important  met  that  the  four  great  parts  of  the 
sacred  canon  were  digested  by  the  same  orthodox  body  of  the  ancient 
Brahminical  schools/l^  whom  slmoat  evexy  branch  of  the  traditional 
and  scientific  learning  of  the  Hindus  haa  been  successively  pro|Mgated 
and  preserved.  Hence  a  religious  and  priestly  character  prevails  in  the 
epic  poetry  of  the  Hindus ;  in  this  sense  the '  AkhyAna '  is  often  styled 
afifth '  Veda,'  andthe'RAmAyana»'as  well  as '  MahAbhArata;'  are  in  fact 
considered  as  the '  SAstra '  of  the  Kshatriya  caste,  for  whose  recreation, 
encouragement,  and  instruction  they  were  originally  designed.  Com- 
pared with  the '  BAmAyana'  the '  MahAbhArata'  is  wanting  in  unity  and 
mternal  coherence;  it  is  rather  a  ooUeotion  of  ancient  epic  poems, 
gathered  round  the  central  history  of  the  Kurus  and  PAndus :  but  for 
this  verv  reason  it  far  surpasses  the  former  poem  by  a  greater  variety 
of  pleasmg  scenes  and  attractive  situations,  particuliu'ly  in  its  episodes, 
the  characters  of  which  are  veiy  often  delineated  with  so  peculiar  a 
delicacy,  and  with  so  strongly  xnariied  an  individuality,  as  to  leave  a 
poweriul  impression  on  the  reader.  Finally,  and  what  ia  more  essential, 
the '  MahAbhArata'  may  be  looked  upon  as  a  most  ample  source  of  every 
kind  of  antiquarian  lore,  and  as  tiie  only  Sanskrit  wore,  if  we  except  the 
*  Annals  of  Kashmir,'  by  which  a  considerable  quantity  of  the  most 
valuable  historical  fragmente  has  been  preserved.  The  truth  of  thii 
will  be  shown  in  a  series  of  learned  essays  lately  begun  by  Prol  Lassen 
(in  '  Zeitschrift  f iir  die  Kunde  des  Morgenlandes').  The  great  war 
itself,  which  on  astronomical  calculations  has  been  supposed  to  have 
taken  place  during  the  12th  centuiy  B.a  (Works  of  Sir  William  Jones, 
iiL,  218 ;  vii.,  77),  is  indubitably  an  historical  event ;  and  as  PAndu 
(white),  yriiAna.  (black),  Duryodhana,  DhritarAahtra,  and  other  names 
are  allegorical,  Prol  Lassen  acutely  suggeste,  that  the  war  might  be 
the  long  and  serious  contest  between  the  Brahminical  tribes  and  the 
native  occupante  of  the  country.  Leaving  aside  these  questionSj  we 
only  remark  that  althou^  the  'BhArata,'  properly  so  called,  is  by  no 
means  contemporary  with  the  events  described  in  it>  ite  pretensions  to 
a  very  remote  period  of  Hindu  antiquity  are  sufficiently  jiistified  by 
internal  evidence  and  the  unanimous  testimonies  of  subsequent  writers 
^e  poem  ia  evidently  of  later  date  than  the '  RAmAyana,'  but  neither 
the  precise  time  in  which  it  was  composed,  nor  even  the  epoch  of  its 
finally  assuming  ite  present  shape,  oan  yet  be  ascertained. 

A  complete  edition  in  the  original  Sanskrit,  carefully  collated  by 
leuned  Pundite  with  the  best  manuscripte  in  the  library  of  the  Sanscrit 
College  of  Odeutte,  has  been  published  by  the  Asiatic  Society  of 
Bengal,  in  four  volumes  royal  4to.,  with  an  index  in  a  separate  volume, 
the  last  of  which  was  issued  in  1889.  A  number  of  detacned  fragmente 
and  single  stories  of  the '  MahAbhArate,'  have  been  faithfully  translated 
by  Sir  Charles  Wilkins,  Prol  WUson,  and  Mr.  Milman,  such  as  '  The 
Churning  ot  the  Ocean,' the 'Story  of  Dushwante'  and  'SacuntalA' 
This  last  has  also  been  issued  in  a  most  splendid  form  from  the  press 
of  Mr.  Austin,  of  Hertford,  freely  translated  in  prose  and  verse,  by 
Monier  Williams  in  1856;  it  has  also  been  translated  Into  French  and 
German  ('Annals  of  Oriental  Literature ;' '  Oriental  Quarterly  Magmne/ 
1825 ;  '  Quarterly  Review,'  voL  xiv.).  The  following  episodes  also  haye 
appeu^  in  Uie  original  Sanskrit :  1.  '  Nala  and  Damayaati/  pubUs&ed 
by  F.  Bopp,  Lend.  1819 ;  Berlin,  1882.  Translated  into  English 
verse  by  H.  H.  MUman,  Oxford,  1835.  2.  The '  BhagavadgltA^'  by 
A.  W.  Sohlegel,  Bonn,  1828.  An  EngUsh  prose  transUtica  was  ptib* 
lished  by  Sir  Charley  Wilkins,  London  1785.    8. '  IndnlokAgamanam/ 
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'Hidimbabadha/  '  Br&hinftvilftpa/ '  Sondaa  and  Upasunda/  and  TUot- 
tam&/  by  Bopp,  Berlin,  1824.  4.  '  Diluvium  cum  tribua  aliis  MahU* 
bh&rati  pnQstantissimis  epiBodiis/  by  Bopp,  Berlin,  1829. 

MAHOGANY :  ECONOMICAL  USES.  This  wood  ww  first  known 
in  England  in  1724,  when  Dr.  Gibbons,  a  physician  residing  in  King 
Street,  Corent  Garden,  received  a  few  planks  from  his  brother,  a 
captain  in  the  West  India  trade.  After  much  trouble,  occasioned  by 
the  wood  being  too  hard  for  the  tools  generally  used  by  oarpeotera  and 
cabinet  makers,  a  oandle-box  and  a  bureau  were  made,  and  excited 
much  admiration  for  the  beauty  of  the  wood.  The  fact  became  known, 
more  planks  were  procured,  and  the  cabinet-maker  employed  realised 
a  fortune  by  making  articles  of  furniture  in  mahogany.  From  that 
year  this  wood  began  to  supersede  walnut  and  pear-tree  in  the  houses 
of  the  rich. 

The  mahogany  forests  are  chiefly  in  Cuba  and  Central  America. 
The  tree  grows  to  so  large  a  size,  that  logs  of  six  or  seven  tons  are 
frequently  imported.  The  cost  is  chiefly  made  up  of  the  expenses 
incident  to  the  conveyance  of  such  vast  masses  to  tke  shipping  ports, 
in  countries  where  roads  are  few  and  the  means  of  traction  detective. 
The  season  for  cutting  commences  in  August  The  men  work  in 
gangs  of  from  fifty  to  a  hundred  each,  under  a  hunUman  to  search 
out  the  best  trees,  and  a  captain  to  regulate  operations.  They  deter- 
mine on  a  sufflcient  ntunber  of  trees  to  employ  the  whole  gang  during 
the  season.  Each  tree  is  cut  about  ten  or  twelve  feet  from  the  ground, 
a  stage  being  erected  on  which  the  men  stand.  The  trunk  is  preferred 
for  large  timbers,  but  the  branches  for  more  beautiful  grain,  knots, 
curls,  &C.  The  men  live  meanwhile  in  some  sort  of  temporary  village 
near  a  riyer,  and  construct  a  road  from  thenoe  to  the  epot  where  the 
trees  lie,  often  through  dense  forests  of  other  kinds  of  wood,  suoh  as 
the  bullet-tree,  iron-wood,  red-wood,  and  sapodiUa.  Their  labour  is 
exceedingly  heavy,  for  many  miles  of  road  have  often  to  be  made,  by 
clearing  away  the  underwood  with  cutlasses,  lopping  down  the  trees 
with  the  axe,  destroying  the  laiger  trunks  by  fire,  levelling  hillocks, 
and  blasting  rocky  ground.  By  about  December  the  roads  are  made : 
and  the  mi£ogany  trunks  are  cut  crosswise  into  logs,  each  of  such  size 
that  a  bullock-tnun  can  draw  it.  The  largest  log  ever  cut  in  Honduras 
is  said  to  have  been  17  feet  long,  57  inches  broad,  64  inches  deep,  and 
15  tons  weight;  on  account  of  its  beauty  and  value  it  was  left  of 
unusually  bffge  size,  and  additional  oxen  were  set  apart  to  draw  it. 
When  reduced  to  logs  by  cross-cutting,  the  mahogany  is  brought  from 
the  round  to  the  square  shape,  by  the  axe.  These  operations  being 
finished  by  March,  the  two  dry  months  of  April  and  May  are  employed 
in  dragging  the  timber  to  the  river.  The  trucks  employed  require  each 
seven  pairs  of  oxen  and  two  drivers ;  and  the  logs  are  placed  upon  them 
by  being  dragged  up  a  temporary  inclined  platform.  To  avoid  the 
great  heat  of  the  sun  in  that  climate,  the  loading  and  carrying  are 
conducted  at  night,  by  torchlight.  Airived  at  the  river,  the  logs  are 
set  afloat ;  and  when  the  rainy  season  of  June  has  commenced,  they 
are  floated  down  to  Belize  or  some  other  fort,  the  gangs  rowing  down 
in  flat-bottomed  canoes,  and  guiding  the  logs  in  their  course. 

When  brought  to  England  or  any  other  market,  the  price  varies 
extremely,  being  dependent  partly  on  the  size  of  the  logs  and  partly 
on  the  beauty  of  the  wood.  When  a  log  is  fine  enough  to  be  cut  up 
into  broad  and  beautiful  veneers,  it  will  bring  a  high  price.  Some 
years  ago  Messrs.  Broadwood,  the  eminent  pianoforte  manufacturers, 
gave  a  higher  price  than  has  ever  been  known  before  or  since  for  three 
logs  of  mahogany :  namely,  20002.  Each  log  was  15  feet  long  by  about 
88  inches  square.  When  cut  into  veneers  of  an  eighth  of  an  inch,  the 
wood  was  peculiarly  beautiful,  susceptible  of  receiving  the  highest 
polish ;  and  when  polished,  it  refiected  the  light  in  a  very-  varied 
manner,  like  the  sui^bce  of  a  crystal  The  general  figure  of  the  grain 
resembled  the  ripple  or  small  waves  of  water  gently  moved  by  the 
wind ;  and  on  this  account  the  wood,  which  for^  twenty  years  was 
employed  for  veneering  some  of  the  more  costly  pianofortes,  obtained 
in  the  factory  the  name  of  oeean-toood.  In  this  special  example,  the 
wood  was  Mcndunu  mahogany ;  but  in  the  general  state  of  the  market 
the  Spanidi  is  a  finer  kind,  and  brings  a  h^her  price.  As  a  sort  of 
average,  Spanish  mahojsany  ia  in  logs  about  10  feet  long  by  20  to  26 
inches  square;  while  Honduras  is  12  to  18  feet  long,  and  from  2  to  4 
feet  square.  Specimens  of  Honduras  mahogany  have  come  to  market 
from  which  pLmks  7  feet  in  width  could  be  out.  African  mahogany 
twists  more  than  Spanish  or  Honduras,  and  is  inferior  to  them  in  most 
qualities  except  hardness.  Mahogany  warps  less,  and  holds  glue 
better,  than  most  other  kinds  of  wood,  and  on  these  accounts  is  much 
valued'  for  cabinet  work,  besides  its  largeness  of  size  and  beauty  of 
appearance. 

From  a  paper  read  before  the  Society  of  Arts  in  1859,  by  Mr. 
Leonard  Wray,  it  appears  that  there  are  eight  kinds  of  wood  which  are 
ranked  'first  class'  at  Lloyd's  as  employed  in  shipbuilding;  twenty 
others  are  ranked  as  '  second  class/  including  mahogany.  The  finest 
quality  of  mahogany  is  too  costly  to  be  used  for  the  large  timbers  of 
ships,  while  the  cheaper  qualities  are  not  good  enough.  That  good 
mahogany  is  a  magnificent  wood  for  shipbuilding  is,  however,  well 
known.  A  Spanish  80-gun  ship,  built  of  mahogany,  was  captured  by 
the  English  in  1757 ;  and  her  timbers,  more  than  a  centuiy  old,  were 
found  to  be  perfectly  sound.  Her  Majesty's  beautiful  steam  yacht, 
'  Victoria  and  Albert,'  ia  built  almost  wholly  of  mahogany;  and  there 
is  an  increasing  use  of  this  kind  of  timber  by  shipbuilders. 
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The  uses  of  the  mahogany  tree  for  other  purposes  than  its  timber 
are  too  few  to  need  description  here. 

MAIL  (from  the  French  maiUe),  strictly  "  the  mesh  of  a  net,"  but 
applied  in  a  collective  view  to  defensive  armour  formed  of  iron  rings  or 
round  meshes.  Boyer,  in  his  French  dictionary,  translates  maille  "a 
UtUe  iron  ring."  In  the  ancient  armour  the  habergeon  and  hauberk 
were  called  coats  of  mail  [Abicour.]  Mall  or  mallewas  lUso  the 
name  given  to  a  bag  or  small  sack,  at  first  probably  because  made  of 
net-work ;  since  applied  likewise  to  the  portmantle  or  portmanteau. 

MAIM  (in  law,  "  mayhem  ")  is  an  injury  done  to  the  body  of  a  man 
by  forcibly  depriving  him  of  the  use  of  some  member  serviceable  in 
fight,  as  a  means  either  of  defence  or  offence,  and  permanently 
disabling  him  from  offering  such  an  effectual  resistance  to  further 
attacks  upon  his  person  as  he  otherwise  might  have  doiie ;  as  if  a  foot, 
hand,  or  finger,  or  a  joint  of  the  foot  or  hand,  be  struck  off  or  made 
crooked  or  weakened,  or  if  a  bone  of  the  head  be  removed,  or  a  fore- 
tooth broken  or  displaced,  or  if  an  eye  be  beaten  out,  or  if  any  other 
bodily  injury  be  inflicted  whereby  the  party  is  rendered  less  capable  of 
making  a  vigorous  defence.  But  destruction  of  a  jaw-tooth,  of  an  ear, 
or  of  the  nose,  or  of  other  members,  the  loss  of  which  does  not 
interfere  with  the  means  of  defence  or  offence,  does  not  amount  to 
mayhem.  The  distinction  however  is  by  statutory  alterations  in  the 
law  rendered  of  little  importance. 

Mayhem  was  formeriy  punished  by  inflicting  the  same  privation 
upon  the  offender  which  he  had  caused  to  the  party  maimed.  It  was 
afterwards  punishable  by  fine  and  imprisonment,  as  an  aggravated 
trespass.  But  now,  by  7  Wm.  IV.  and  1  Vict.,  c.  85,  to  stab,  cut,  or 
wound,  if  with  intent  to  murder,  is  a  capital  felony,  and  if  with  intent 
to  maim,  disfigure,  or  disable,  is  a  felony  punishable  by  transportation 
for  life,  or  for  not  less  than  15  years,  (for  which  penal  servitude  is  now 
substituted)  or  by  imprisonment  not  exceeding  three  years.  The 
statute  9  &  10  Vict.,  c.  25,  makes  it  a  felony  to  maim  by  the  malicious 
explosion  of  gunpowder  or  other  explosive  substance ;  so  also  by  the 
same  statute  it  is  a  felony  maliciously  to  cause  any  gunpowder  or 
explosive  substance  to  explode,  or  to  send  to  any  person  any  danger- 
ous or  noxious  thing,  or  to  throw  any  corrosive  fiuid  or  other 
destructive  substance  at  any  person  with  intent  {inter  alia)  to  maim, 
and  these  offences  are  now  punishable  by  penal  servitude  for  life,  or 
imprisonment  for  three  yeaxe. 

Concurrently  with  these  proceedings  in  the  name  of  the  crown,  for 
the  purposes  of  public  justice,  the  party  injured  is  entitled  to  com- 
pensation in  the  shape  of  damages,  to  be  recovered  in  an  action  of 
trespass;  and  where  the  damages  found  by  the  jury  are  not  commen- 
surate to  the  injury  sustained,  the  court  may  increase  them  upon 
inspection  of  the  mayhem. 

MAINTENANCE  is  defined  to  be  when  a  man  maintains  a  suit  or 
quarrel  to  the  disturbance  or  hindrance  of  right;  and  if  he  who 
maintains  another  is  to  have  by  agreement  part  of  the  land  or  debt,  &c. 
in  suit,  it  is  called  Champerty.  Maintenance  was  an  offence  at  common 
law,  and  has  also  been  the  subject  of  several  statutes.  By  the  82  HeiL 
VIII.,  c.  9,  no  person  shall  bargain,  buy  or  sell,  or  by  any  means  obtain 
any  pretenJsed  rights  or  titles  to  any  lands,  unless  he  who  bargains  or 
sells,  or  his  anc^tors,  or  they  by  whom  he  claims  the  same,  have  been 
in  possession  thereof,  or  of  the  reversion  or  remainder  thereof,  or  taken 
the  rents  and  profits  thereof,  by  the  space  of  a  year  next  before  the 
bai^gain  or  sale,  on  pain  of  the  seller  forfeiting  the  whole  value  of  the 
lands  so  bargained  or  sold,  and  the  buyer,  knowing  the  same,  also 
forfeiting  the  value  of  such  lands.  The  professed  object  of  the  statute, 
was  to  prevent  the  inquietness,  oppression,  and  vexation  which  the 
preamble  mentions  as  the  consequence  of  the  buying  of  titles  and 
pretended  rights  of  persons  not  being  in  possession  of  the  lands  sold. 
By  the  8  &  9  Vict.  c.  106,  rights  of  entry  may  however  be  assigned  or 
charged  by  deed. 

A  man  may  assign  his  interest  in  a  debt  after  he  has  instituted  a 
suit  for  its  recovery,  and  such  assignment  of  itself  is  not  maintenance. 
But  if  the  assignment  be  made  on  condition  that  the  assignee  prosecute 
the  suit,  or  if  the  assignee  give  the  assignor  any  indemnity  against  the 
costs  of  the  8uit»  alr^y  incurred  or  to  be  incurred,  this  makes  it 
maintenance. 

(Comyn's  Digest,  'Maintenance.') 

MAINTENANCE,  SEPARATE.    [Settlement.] 

MAIZE,  or  Indian  Com,  is  a  plant  commonly  cultivated  in  the 
warmer  parts  of  the  world,  where  it  answers  a  purpose  similar  to  that 
of  wheat  in  more  northern  countries.  It  is  the  Zea  Mays  of  botanists, 
a  monoecious  grass,  of  vigorous  growth,  with  stems  not  more  than  two 
feet  high  in  some  varieties,  and  reaching  the  height  of  eight  or  even 
ten  feet  in  others.  The  leaves  are  broad,  and  huig  down  from  large 
rough  sheaths  which  surround  the  stem.  The  male  flowers  grow  in 
loose,  terminal,  compound  racemes,  standing  clear  of  the  leaves ;  the 
females  are  arranged  in  numerous  rows  on  a  spike,  which  is  wrapped 
round  by  several  folds  of  sheathing  bracts,  whicn  press  upon  the  grains 
and  give  them  the  flattened  figure  they  eventually  acquire  when  ripe. 
Each  grain  has  a  long  thread-like  style,  which  projects  beyond  the 
enveloping  sheaths;  and  as  there  are  some  hundreds  of  them  upon 
each  spike,  the  whole  form  a  long  tassel,  which  looks  as  if  made  of 
silk.  The  ripe  grains  are  regularly  arrayed  one  over  the  other  in  rows, 
are  compressed  at  the  sides,  flattened  at  the  apex,  and  of  various 
colours.    Their  most  common  colour  is  pale  yellow ;  some  are  white, 
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aome  puiy-coloured,  and  there  are  Yarieties  with  blood  red  and  even 
purple  graine.  A  plant  generally  bears  two  full  ears,  the  grains  of 
which  vary  greatly  in  number :  some  of  the  largest  ears  in  America 
contain  at  least  800  grains. 

This  plant  in  its  wild  state  is  met  with  in  Paraguay^  according  to 
Augiiste  de  St.  Eilaire.  It  was  aUo  found  on  the  continent  of  North 
America  by  the  Europeans  .on  their  arrival  ther& 

It  seems  that  there  is  a  particular  line  on  the  continent  of  Europe 
north  of  which  the  maize  does  not  thrive.  To  the  south  of  this  line, 
which  passes  through  Nancy,  formerly  the  capital  of  Lorraine  in  France, 
it  has  in  a  great  measure  superseded  wheat  and  rye  as  the  conmion 
produce  of  ^e  land.  The  bread  made  from  maize  is  not  so  palatable 
as  wheat  or  rye  bread ;  but  by  mixing  it  in  certain  proportions  with 
wheat  it  makes  a  very  pleasant  food.  In  the  United  States  of  North 
America,  Indian  com  forms  almost  the  only  bread  eaten  by  many  of 
the  people;  and  in  the  slave-states  it  is  the  only  bread  that  the 
negroes  eat.  It  is  not  however  in  the  shape  of  baked  bread  that  maize 
is  most  generally  used  in  Europe,  but  in  boiled  messes  and  soups,  as 
peas  are  with  us :  it  is  not  only  the  ripe  grain  which  is  eaten,  but  the 
ear  in  everv  state,  from  that  of  a  green  vegetable  to  an  unripe  com. 
It  is  boiled,  stewed,  and  baked :  it  is  a  substitute  for  cabbage  or  green- 
peas  in  its  early  stage ;  and  is  used  in  some  way  or  other  to  its  com- 
plete maturity.  Nothing  can  be  better  than  ripe  maize  to  fatten  hogs 
or  poultry  with ;  and  the  young  stem  cut  down  quite  green  gives  one 
of  the  beat  and  most  abundant  varieties  of  green  food  for  cattle. 
'  A  plant  which  gives  such  a  return  cannot  be  expected  to  ripen  its 
grains  in  poor  land,  or  without  attentive  cultivation.  The  land  must 
be  naturally  fertile,  or  made  so  by  art ;  it  must  be  well  prepared  to 
receive  the  seed,  and  sufficient  manure  must  be  given  to  recruit  it.  A 
light,  moist,  and  warm  soil  suits  this  plant  best.  It  thrives  well  on 
land  broken  up  from  grass,  as  is  the  case  with  most  plants.  As  it  is 
always  sown  in  rows,  and  the  plants  thinned  to  a  considerable  distance, 
the  intervals  may  easily  be  ploughed,  or  stirred  with  the  horse-hoe,  by 
which  means  the  weeds  are  kept  down,  and  the  earth  fertilised  by 
exposure  to  the  air.  The  seed  should  be  taken  from  the  largest  and 
best  formed  ears ;  those  at  the  end  should  be  rejected,  as  less  perfect. 
They  should  not  be  taken  off  imtil  they  are  wanted  for  sowing,  and 
then  steeped  in  water  to  soften  them.  If  the  seed  were  steeped  in 
brine  and  dried  with  quicklime,  as  is  usually  done  with  wheat,  it  might 
probably  be  advantageous,  as  this  grain  is  subject  to  smut  and  brand 
as  well  as  wheat ;  but  this  is  not  often  done.  The  time  for  sowing 
maize  in  the  south  of  France  is  the  month  of  April ;  farther  north  it  is 
sown  later  for  fear  of  frost,  which  would  entirely  destroy  the  plant  on 
its  first  appearance  above  ground  :  this  is  one  of  the  reasons  why  it 
could  not  safely  be  sown  in  England  before  the  middle  or  end  of  May, 
and  it  could  scarcely  be  expect^  to  ripen  its  seeds  before  the  winter's 
frost  set  in. 

The  distance  between  the  rows  of  maize  varies  from  two  to  four  feet 
In  good  ground  the  latter  distance  has  produced  the  heaviest  crop. 
The  seed  is  sometimes  sown  in  the  furrow  after  the  plough,  and  some- 
times put  in  with  a  dibble.  The  latter  seems  the  best  way,  and,  as  the 
rows  are  wide  and  the  seeds  need  not  be  put  in  nearer  than  a  foot 
apart  in  the  rows,  an  acre  will  be  soon  dibbled  by  hand.  Two  or  three 
inches  deep  is  sufficient  to  make  the  seed  germinate  readily.  In  warm 
moist  climates  the  plant  is  very  soon  above  ground.  In  fine  weather, 
and  when  the  seed  has  been  steeped,  it  will  be  above  ground  in  five  or 
six  days.  When  the  plants  are  three  or  four  inches  out  of  the  ground, 
and  no  frost  is  feared,  they  are  thinned  out  to  two  feet  apart,  and  in 
very  rich  soils  three  feet  is  better.  In  this  case  three  or  four  ears  may 
be  expected  to  ripen  on  each  stalk.  In  thin  soils  on  a  retentive  subsoU 
the  earth  is  raised  in  ridges,  or,  what  is  better,  in  moimds,  by  crossing 
the  ridges  with  the  plough,  and  three  or  four  seeds  are  put  into  each 
hillock,  which  are  two  or  three  feet  apart.  As  the  plants  rise,  only 
one,  or  at  most  two  are  left  in  each  hillock,  and  the  earth  is  carefully 
moulded  up  to  the  stems ;  thus  a  deep  dry  bed  is  provided  for  the 
plant,  and  there  is  sufficient  moisture  from  the  impervious  subsoiL 
This  method  might  perhaps  be  adopted  with  advantage  in  England,  in 
experiments  on  maize,  where  the  situation  admits  of  its  cultivation. 
Maize,  however  sown,  must  be  repeatedly  hoed.  At  the  first  hoeing 
the  plants  which  are  too  close  are  pulled  up,  and  where  there  is  a 
deficiency  they  are  planted  in :  at  least,  this  is  the  practice  in  Europe ; 
but  in  America  the  general  practice  is  to  plant  fresh  seeds  in  the  vacant 
places.  When  the  plants  are  a  foot  high  there  is  a  second  hoeing,  the 
weeds  are  then  cut  up,  and  some  earth  is  drawn  towards  the  plants 
and  raised  around  the  stems.  The  reason  of  this  is,  that  there  are 
several  joints  very  near  each  other  at  the  bottom  of  the  stem,  and  from 
each  of  these  fibres  strike  out  into  the  soil  which  is  brought  into 
contact  with  it,  and  form  additional  roots  to  the  plant,  as  they  do  from 
the  crown  of  the  roots  of  wheat.  When  the  flowers  are  ready  to 
expand,  a  third  hoeing  is  given,  to  kill  weeds  and  open  the  surfaos  of 
the  soil  slightly.  The  earth  which  is  raised  around  the  stems  should 
be  flattened  a  little  at  top,  and  even  slightly  hollowed  out  near  the 
stem,  to  collect  the  dews  and  rains  in  dry  seasons.  If  any  tillers  or 
shoots  appear  from  the  bottom  of  the  stem  they  should  be  carefully 
removed,  as  they  diminish  the  nourishment  which  should  go  to  the 
main  stem.  A  fourth  hoeing  and  earthing  up,  at  the  time  when  the 
seed  begins  to  swell,  is  useful,  but  seldom  given,  for  fear  of  unnecessary 
expense.    lu  many  countries  they  sow  or  plant  various  vegetables  in 


^he  intervals  between  the  rows  of  maize,  of  which  the  most  advantageous 
are  turnips  and  cabbages,  which  may  be  sown  or  planted  between  the 
maize,  after  the  last  hoeing.  French  beans,  except  they  be  dwarfs,  are 
not  so  proper,  as  they  shade  the  maize  and  prevent  its  maturity.  In 
warm  clizoates  cucumbers  and  melons  are  often  raised  there.  In 
Carolina,  where  they  hoe  their  maize  only  tvrice,  a  running  weed  springs 
up  rapidly,  which  ia  much  relished  by  cattle,  and  is  out  aeveral  times 
before  winter. 

The  time  of  flowering  is  very  critical  for  the  maize :  a  eold  damp 
atmosphere  may  make  a  great  part  of  the  crop  fail.  In  Bituations 
where  this  is  to  be  feared,  it  is  safe  to  sow  maize  at  several  times,  with 
a  week's  interval :  thus  the  risk  is  divided,  and  it  ia  not  so  likely  that 
ihe  whole  crop  will  be  in  flower  in  ungenial  weather. 

The  male  flowers,  just  as  they  expand,  are  excellent  food  for  cattle ; 
and  it  is  usual  in  many  places  to  cut  off  a  great  portion  of  them  for 
this  purpose.  If  it  be  done  judiciously,  there  is  no  danger,  provided  a 
sufficient  number  of  male  flowers  be  left  to  impregnate  the  females : 
one  in  a  square  of  about  fifteen  or  twenty  feet  is  thought  sufficient. 
After  the  seed  is  set  it  is  cuztomary,  in  many  places,  to  cut  off  the 
whole  top  of  Uie  stem,  with  the  upper  leaves,  and  give  them  to  the 
cattle ;  but  this  is  by  uo  means  to  be  recommended :  the  wound  thus 
made  bleeds,  and  much  of  the  sap  is  lost.  Besides,  the  upper  leaves 
serve  to  elaborate  the  sap  and  assist  its  circulation ;  they  should  there- 
fore be  left  on  as  long  as  they  are  green,  and  other  food  found  for  the 
cattle. 

All  plants  which  stand  too  close  or  have  no  ean  upon  them  should 
be  pulled  up  and  given  to  ^e  cows,  to  give  air  to  the  rest ;  allthoee  also 
that  are  very  late  and  have  abortive  ears  should  be  taken  up,  as  they 
would  at  aU  events  not  ripen  their  seed.  The  young  ear  is  preserved 
as  a  pickle,  like  young  cucumbers :  when  a  little  advanced  it  is  roasted 
on  the  coslIs,  or  before  the  fire,  and  is  pleasant  to  eat :  in  the  green 
state,  when  the  grains  are  still  soft  and  milky,  it  is  boiled,  and  used  as 
a  vegetable,  and  is  considered  a  delicacy. 

Maize  ia  subject  to  diseases  similar  to  those  of  wheat  and  other 
grain ;  and  it  is  supposed,  as  observed  before,  that  the  steeping  and 
liming  may  prevent  them  in  a  great  measure. 

When  the  maize  is  fully  ripe,  which  it  is  not  until  the  sheath  of  the 
ear  opens  and  appears  quite  dead,  the  ears  are  twisted  off  by  hand  and 
laid  in  a  dry  place;  they  are  tumed  occasionally  that  the  sheath  may 
not  become  musty,  and  are  then  stored  in  a  dry  place :  the  seed  keeps 
better  so  than  when  it  is  separated.  The  taking  off  the  seeds  from  the 
ear  is  a  laborious  operation;  it  may  be  done  by  the  flail,  but  is  most 
easily  accomplished  by  an  old  blunt  sword  or  iron  hoop  fixed  over  a 
tub.  The  ears  are  rubbed  hard  over  this  edge,  and  the  seeds  fall  into 
the  tub.  They  have  a  simple  machine  in  America,  which  does  the 
work  quickly.  The  core  or  rachis  is  only  fit  for  burning  in  the  oven. 
The  leaves  are  gathered  for  fodder  a  short  time  before  the  ears  are 
pulled.  In  America  and  in  Italy  they  stuff  mattresses  with  the  diy 
sheath,  which  makes  a  cool  and  elastic  bed. 

All  animals  are  fond  of  maize,  especially  horses,  pigs,  and  poultry ; 
it  gives  the  flesh  of  the  two  last  a  peculiarly  fine  flavour.  Jhe  most 
profitable  way  to  use  maize  in  fattening  animals  ia  to  grind  it  into 
meal,  and  mix  it  with  warm  water  into  a  pottage ;  and,  for  horses,  to 
soak  it  twenty-four  hours  in  water  before  they  are  fed  with  it.  In 
the  dry  state  it  is  so  hard  that  it  wears  their  teeth,  and  in  young 
horses  is  apt  to  produce  blindness  by  the  exertion  of  the  muscles  of  the 
jaw  in  chewing  it. 

One  of  the  most  important  uses  of  maize  in  Europe  is  to  sow  it 
thick,  to  be  cut  green  as  food  for  cows,  oxen,  and  sheep.  In  a  proper 
climate  there  is  no  plant  which  gives  so  great  a  mass  of  green  food  as 
maize.  The  produce  is  most  abundant  and  nutritive  The  largest 
varieties  should  be  chosen.  The  seed  may  be  sown  in  drills  in  April, 
and  in  September  a  crop  might  be  mown,  which  would  give  admirable 
fodder  for  every  kind  of  cattle.  It  is  said  to  exhaust  the  land ;  but 
what  will  not  exhaust  it,  more  or  less,  which  gives  much  nourishment  f 
Maize  will  well  repay  the  manure  which  may  be  required  to  restore 
the  humus  it  has  consumed.  If  it  is  sown  early,  a  second  crop 
may  be  raised  the  same  year ;  for  it  does  not  spring  up  again,  like 
grass,  after  being  cut.  Where  the  land  admits  of  irrigation,  the  growth 
of  the  maize  is  most  rapid  and  luxuriant.  The  time  to  cut  it  is  when 
the  male  flowers  are  just  appearing  out  of  the  sheath  in  which  they  are 
enveloped  in  the  early  stage  of  their  growth.  It  may  be  dried  into 
hay,  and  will  keep  good  for  a  couple  of  years ;  but  in  this  state  it  must 
be  bruised  or  soaked  when  given  to  cattle,  is  the  stems  get  very  hard 
in  drying ;  they  may  however  be  cut,  as  the  cane-tops  are  in  the  sugar- 
plantations. 

MAJOR  (Latin),  Greater,  in  music,  a  term  applicable  to  the  imper- 
fect concords,  but  chiefly  to  the  interval  of  the  8rd.  It  is  also  used  to 
distinguish  the  mode  which  takes  a  major  or  sharp  3rd,  from  that 
having  a  minor  or  flat  one.  The  tMiior  mode  has  always  a  greater  3rd 
— that  is,  a  Srd  consisting  of  two  tones ;  and  the  minor  mode  has 
always  a  minor  Srd — that  is,  a  Srd  consisting  of  a  tone  and  a  semitone. 
[Ket;  Mode;  Third.] 

MAJOR,  a  field-officer  next  in  rank  below  a  lieutenant-colonel,  and 
immediately  superior  to  the  captains  of  troops  in  a  regiment  of  calvary, 
or  to  the  captains  of  companies  in  a  battalion  of  infantry.  His  duty  is 
to  superintend  the  exercises  of  the  regiment  or  battaUon,  and,  on  parade 
or  in  action,  to  carry  into  effect  the  orders  of  the  colonel    The  ma^or 
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haa  also  to  regulate  the  distribution  of  the  officers  and  men  for  the 
performance  of  any  particular  service ;  and  he  haa  a  temporary  oh&rge 
of  the  effects  appertaining  to  any  individual  of  the  corps,  in  the  event 
of  the  absence  or  death  of  such  individual. 

This  class  of  field-officers  does  not  appear  to  have  existed  before  the 
beginning  of  the  17th  century ;  and,  at  first,  such  officers  had  the  title 
of  iorjeanU-fnajor,  a  designation  borne  at  an  earlier  time  by  a  class 
oorrespondiDg  to  that  of  the  present  majors-general  of  an  army. 
(Qrose,  vol.  i.  p.  248.) 

No  mention  is  made  of  either  lieutenants-colonel  or  majors  as  field- 
officers  in  the  account  of  Queen  Elizabeth's  army  in  Ireland  (1600). 
But  Ward,  in  his  'Animadversions  of  Warre'  (1689),  has  given  a 
description  of  the  duties  of  the  latter  class,  under  the  name  of 
serjeants-major,  from  which  it  appears  that  those  duties  were  then 
nearly  the  same  as  are  exercised  by  the  present  majors  of  regiments. 
They  are  stated  to  consist  in  receiving  the  ordeiip  from  the  general 
commanding  the  army;  in  conveying  them  to  the  colonel  of  the 
regiment,  and  subsequently  in  transmitting  them  to  the  officers  of  the 
companies ;  also,  in  superintending  the  distribution  of  ammunition  to 
the  troops,  and  in  visiting  the  guard  by  day  or  night. 

A  brigade-major  is  a  staff-officer  who  performs  for  a  brigade,  or  in  a 
garrison,  duties  corresponding  to  those  of  a  major  in  a  regiment  or 
battalion. 

A  serjeant-major  of  a  regiment  is  a  non-commissioned  officer,  who  in 
general  superintends  the  military  exercises  of  the  soldiers :  on  parade, 
he  has  the  care  of  dressing  the  Ime. 

MAJORrQENERAL.    [Gskkbal.] 

MALAMIO  ACID.    [Mauo  Acm.J 

MALAMIDE.    [MalioAoid.] 

MALANILIC  ACID.    [Malio  Acm.] 

HALATES.    [Malio  Acm.] 

MALE  FERN,  the  rhizoma,  incorrectly  termed  root,  of  the 
Nephrodium  Filix  Mas  (Richard),  Aspidium  Filix  Mas  (SmiUi),  has 
been  celebrated  from  ancient  times  as  an  anthelmintic.  The  rootstock 
of  young  plants  should  be  collected  in  spring  or  summer,  and  a  fresh 
supply  obtained  every  year,  as  a  change  oocurs  in  the  part  a  few  months 
after  being  collected.  It  should  be  quickly  dried,  and  preserved  in 
glass  or  earthenware  vessels  in  a  dry  place.  The  interior  should 
exhibit  a  greenish  colour,  and  jxwsess  a  disagreeable  odour,  with  a 
bitter  harah  astringent  taste.  Male  fem  buds  have  the  same 
properties. 

The  riiizoma  contains  a  volatile  oil,  which  may  be  extracted  by 
sulphuric  ether ;  resin,  tannin,  uncrystaUisable  sugar,  starch,  and  woody 
fibre.  The  oil,  which  is  of  two  distinct  kinds,  one  pure,  and  the  other 
united  with  resin  and  an  extractive,  is  the  active  principle.  Formerly 
a  powder  of  the  whole  substance  was  administered,  but  as  the  dose  of 
this  is  bulky,  Peschier  has  recommended  pills  of  ethereal  extract, 
which  are  found  to  be  very  efficacious  against  that  kind  of  tape-worm 
which  is  denominated  the  BothrioeephiilvM  latut,  or  broad  tape-worm. 
It  is  scarcely  possessed  of  any  power  over  the  Tsema  solium.  The 
former  infests  the  small  intestines  of  the  inhabitants  of  Poland,  Russia, 
Switzerland,  and  some  districts  of  France,  in  all  which  countries  the 
male  fem  has  a  high  reputation  as  a  remedy;  but  it  is  not  much 
valued  as  an  anthelmintic  in  Britain,  where  the  broad  tape-worm  is 
nearly  unknowiL 

MALEATES.  '  [Maleio  Acid.] 

MALEIC  ACID  (CgH^OJ.  An  oi^ganio  acid,  prepared  by  the  dry 
distillation  of  malio  acid.  lb  crystalUses  in  oblique  rhomboidal  prisms, 
which  are  colourless  and  inodorous,  and  possess  a  nauseous  but  add 
taste.  They  are  soluble  in  water,  alcohol,  and  ether,  and  the  solution 
reddens  litmus.  Heated  strongly,  maleic  add  is  converted  into  an- 
hydrous maldo  acid  (C,H,Oe).  When  long  boiled  it  is  converted  into 
f umaric  add,  which  is  isomeric  with  maldo  add ;  and  finally,  when 
the  lime  salt  is  placed  in  contact  with  putrid  cheese,  it  is  converted 
into  succinic  add.    It  unites  with  bases  to  form  maleatet. 

MALIC  ACID  (C,H«0„  2H0)  was  discovered  in  1785  by  Soheele.  It 
received  its  name  from  having  been  first  obtained  from  the  juice  of 
apples,  in  which  it  exists  in  considerable  quantity,  and  also,  as  has 
been  since  ascertained,  in  various  other  fruits,  as  cherries,  raspberries, 
strawberries,  in  house-leek,  and  the  berries  of  the  sorbus  or  mountain- 
ash.  Mr.  Donovan,  who  procured  it  from  the  last  mentioned  source, 
obtained  it  of  so  great  purity  that  he  supposed  it  to  be  a  new  and 
peculiar  add,  which  he  called  sorbic  add ;  but  it  has  since  been  proved 
to  be  identical  with  the  malic.  A  mucilaginous  substance  which 
accompanies  the  add  obtained  from  apples  prevents  its  properties  from 
being  perfectly  and  readily  devdoped. 

Various  processes  have  been  proposed  for  procuring  this  acid,  and 
they  are  generally  complicated :  the  following,  proposed  by  Liebig, 
is  perhaps  as  good  as  any :  Add  carbonate  of  lime,  but  not  to  perfect 
saturation,  to  the  expressed  juice  of  the  mountain  ash ;  the  solution  is 
to  be  decomposed  by  nitrate  of  lead,  which  precipitates  malate  of  lead ; 
this,  after  washing  with  cold  water,  is  to  be  heatisd  with  boiling  dilute 
sulphuric  add,  and  the  resulting  mass  with  sulphide  of  barium,  by 
which  there  are  formed  sulphide  of  lead  and  sulphate  of  baryta,  while 
the  clear  liquor  contdns  malio  add,  to  which  ammonia  is  then  added 
to  convert  it  into  bimalate  of  ammonia,  which  readily  crystallises ;  this 
salt'  is  to  be  precipitated  by  acetate  of  lead,  and  the  resulting  malate  of 
lead  decomposed  by  hydrosulphuric  add ;  the  dear  liquor,  separated 


from  the  sulphide  of  lead,  being  evaporated  by  a  gentle  heat,  yields 
crystals  of  malic  acid,  which  are  not  however  regular  in  their  form. 
Malic  acid  is  colourless,  inodorous,  very  sour  to  the  taste,  and  acts 
strongly  on  vegetable  bli(es ;  in  a  moist  air  it  is  deliquescent ;  it  is  very 
soluble  both  in  water  and  alcohol.  Nitric  add  converts  it  into 
oxalic  add.  Its  saline  compounds  are  called  malates,  some  of  which 
'exist  in  nature,  as  for  example,  bimalate  of  lime  in  the  juice  of  the 
houseleek. 

When  malic  acid  is  subjected  to  a  heat  of  about  860°  Fahr.,  it  is  de- 
composed into  water  and  two  isomeric  pyro-adds,  the  maleic  and  the 
fumoric  acids. 

The  malates  are  not  an  important  class  of  salts.  We  shall  mention 
the  general  properties  of  a  few  of  them.  They  may  be  divided  into 
two  classes,  namely: — ^the  neutral  malates  which  have  the  formula 
CgH^Og,  2M0,  and  the  bimalates  consisting  of  CgH^O^,  MO  HO. 

Malate  of  ammonia  is  a  deliquescent  salt,  but  the  bimalate  is  crystal- 
lisable,  unalterable  in  the  air,  and  insoluble  in  alcohol  Malate  of 
potash  is  a  deHquescent  mass ;  the  bimalate  forms  crystals  which  are 
unalterable  in  the  air  and  insoluble  in  alcohol  Malate  of  soda  is  a 
deliquescent  mass,  the  supermalate  crystallises.  Malate  of  lime  is  spa- 
ringly soluble  in  water,  requiring  147  parts  of  it  cold,  and  65  when 
bomng  :  the  hot  solution  deposits  crystalline  grains  on  cooling.  It  is 
stated  to  be  more  soluble  in  some  saline  solutions  than  in  pure  water; 
the  bimalate  occurs  in  houseleek  and  some  varieties  of  sedum  ;  it  may 
be  formed  by  adding  acid  to  the  neutral  salt ;  by  exposure  to  heat  it 
dries  as  a  tnmsparent  varnish,  which  distinguishes  it  from  other  salts 
of  lime  and  vegetable  adds.  It  is  soluble  in  water,  but  insoluble  in 
alcohol  Malate  of  magneda  yields  crystals  which  are  unalterable  in  the 
air  and  are  soluble  in  twenty-eight  parts  of  water ;  with  excess  of  add, 
a  gummy  deliquescent  saline  mass  is  formed.  Malate  of  baryta  both 
neutral  and  addulous,  is  soluble  and  gummy;  an  insoluble  subsalt  may 
also  be  formed.  Malate  of  strontia  ia  gummy  and  deliquescent,  the 
add  salt  is  but  slightly  soluble,  but  more  so  in  hot  than  in  cold  water; 
the  hot  solution  depodts  crystals  on  cooling.  Of  the  metallic  malates 
we  shall  state  the  properties  of  a  few : — Zinc  forms  three  different  com- 
pounds with  this  add :  the  neutral  malate  crystallises  in  short  four- 
dded  prisms ;  it  is  soluble  in  55  parts  of  cold  water ;  by  boiling  water 
it  is  decomposed'into  a  supersalt  which  dissolves,  and  a  subsalt  which  is 
predpitated ;  bimalate  of  zinc  crystallises  in  large  regular  octohedrons ; 
the  submalate  is  an  insoluble  white  powder.  Malate  of  peroxide  of 
iron  is  a  reddish  brown-coloured  deliquescent  mass  soluble  both  in 
water  and  alcohol  Malate  of  copper,  whether  neutral' or  acidulous, 
dries  so  as  to  form  a  green  varnish  which  is  unalterable  in  the  air. 
The  malate  of  silver  is  a  gummy  mass,  but  the  bimalate  is  a  crystal- 
Usable  salt,  which  readily  separates  as  such  from  solution  in  water. 
Malate  of  lead  is  nearly  insoluble  in  cold  water,  but  dissolves  in  boiling 
water,  and  the  solution  on  oooUng  depodts  brilliant  white  crystalline 
scales  of  this  salt. 

Malic  add  forms  two  amides,  namely,  MdUimic  acid  (CgH^O,, 
NH,HO)  isomeric  with  aspartic  add,  and  malamide  {C^'H.^lS[fiJ  isome* 
rio  with  asparagiiL  [Asparaoin.] 

The  following  compounds  are  closdy  related  to  these  amides : 

Phenyl-malaTnide  or  malanilide    ..        •  C0Hf(CisHg)N,Of 
Phenyl-malimide  or  malanile    .        .     .  CgH4(Gi,H5]NOf 
PhenyUmalamlc  acid  or  malanjHo  add  .  C|H^(CxaH5)N09 

MALICIOUS  INJURIES  TO  PROPERTY.  At  common  law- 
mischief  perpetrated  with  whatever  motive  against  the  property  of 
another  was  not  punishable  criminally,  unless  the  act  amounted  to 
felony,  or  was  accompanied  with  a  breach  of  the  peace,  or  affected  the 
public  convenience.  In  other  cases  the  offender  was  liable  only  to  an 
action  for  damages  at  the  suit  of  the  party  injured.  But  the  legis* 
lature  has,  at  different  times,  interposed  to  repress,  by  penal  enactments, 
injuries  to  private  property  of  an  aggravated  nature,  committed  with 
the  malicious  intention  of  injuring  the  owner  of  such  property.  The 
different  statutory  providons  against  mischievous  acts  done  wilfully 
and  maliciously  were  modified,  as  well  as  consolidated,  by  7  &  8  Geo. 
IV.,  c.  80,*  wnich  also  oontahis  a  providon  rendering  it  immaterial 
whether  the  malice  of  the  offender  be  against  the  owner  of  the  property 
or  otherwise. 

By  the  third  section  of  that  statute  it  ia  made  felony  punishable  by 
transportation  for  life  or  not  less  than  seven  years,  or  by  imprisoxmient' 
not  exceeding  four  years,  with  or  without  whipping  in  the  case  of  a 
male,  to  cut,  break  or  destroy,  or  damage  with  intent  to  destroy  or  to 
render  useless,  any  goods  or  articles  of  silk,  woollen,  or  linen,  or  of 
articles  in  which  any  of  those  materials  are  mixed,  or  any  frame-work- 
knitted  piece,  stocung,  hose,  or  lace,  in  any  stage  of  manufacture ;  to 
cut,  break  or  destroy,  or  render  useless  warps  or  shoots  of  silk,  woollen, 
linen  or  cotton,  or  of  any  of  those  materials  mixed  with  each  other  or 
with  any  other  material ;  or  looms,  frames,  machines,  engines,  racks, 
tackles,  or  implements  prepared  for  or  employed  in  manu&cturing  or 
preparing  such  goods ;  or  to  enter  by  force  into  any  place  with  intent 
to  commit  any  of  those  offences.  By  section  i,  it  is  made  felony 
punishable  by  transportation  for  seven  years,  or  imprisonment  not 

*  A  bill  has  been  Introdnoed  into  Parliament,  in  the  present  session  (I860), 
to  consolidate  the  whole  of  the  existing  laws  relating  to  malicious  li\|arics  to 
property. 
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exceeding  two  yean,  with  or  without  whipping  in  case  of  a  male,  to  I 
cut,  break  or  destroy,  or  damage  with  intent  to  destroy  or  render 
nselesB,  threshing-machines,  or  machines  or  engines  prepared  for  or 
employed  in  manufactures,  except  those  manufactures,  &c.  injuries  to 
which  are  more  severely  punishable  under  the  8rd  section. 

By  the  6th  and  7th  flections  it  is  made  felony  punishable  by  trans- 
porUition  for  seven  years,  or  by  imprisonment  not  exceeding  two  years^ 
with  or  without  whipping  in  the  case  of  a  male,  to  cause  water  to  be 
conveyed  into  mines,  or  subterranean  passages  communicating  there- 
with, or  pull  down,  fill  up,  or  obstruct  air-ways,  water-ways,  drains, 
pits,  levels,  or  shafts,  with  intent  to  destroy,  damage,  or  Mnder  or 
dela^  the  working  of  mines ;  or  maliciously  to  pull  down,  or  destroy, 
or  damage  with  intent  to  d^roy  or  render  useless,  steam-engines,  or 
engines  for  making,  draining,  or  working  mines,  or  staiths,  buildings, 
or  erections  used  in  conducting  the  business  of  mines  or  bridges, 
waggon-ways,  or  trunks  for  conveying  minerals  from  mines,  wheUier 
completed  or  unfinished.  By  sect.  12  it  is  made  felony  punishable  by 
transportation  for  life  or  not  less  than  seven  years,  or  by  imprisonment 
not  exceeding  four  years,  with  or  without  whipping  in  the  case  of  a 
male,  to  bree^  down  or  cut  down  sea-banks  or  sea-walls,  or  the  banks 
or  walls  of  rivers,  canals,  or  marshes,  whereby  lands  are  overflowed  or 
damaged,  or  in  danger  of  being  so ;  to  throw  down,  level,  or  destroy 
locks,  sluices,  floodgates,  or  works  on  navigable  rivers  or  canals.  And 
by  the  same  section  it  is  made  felony  punishable  by  transportation  for 
seven  years,  or  by  imprisonment  not  exceeding  two  years,  with  or 
without  whipping  in  the  case  of  a  male,  to  cut  off,  draw  up,  or  remove 
piles,  chalk,  or  other  materials  fixed  in  the  ground  and  used  for 
securing  sea-banks  or  sea-walls,  or  the  banks  or  walk  of  rivers,  canals, 
or  marshes,  or  to  open  or  draw  up  flood-gates,  or  to  do  other  injury 
or  mischief  to  navigable  rivers  or  canals,  with  intent  or  so  as  to 
obstruct  or  prevent  the  carrying  on  or  completing  or  maintaining  the 
navigation. 

It  is  made  felony,  punishable  by  transportation  for  life)  or  not  less 
than  seven  years,  or  by  imprisonment  not  exceeding  four  years,  with  or 
without  whipping  in  the  case  of  a  male,  by  the  13th  section,  to  pull 
down  or  destroy  public  bridges,  or  to  do  any  injury  with  int^t  or  so 
as  to  render  them  dangerous  or  impassable ;  and  by  the  18th  section, 
to  cut  or  destroy  hop-bines  growing  on  poles  in  any  hop-plantation. 
But  now  (by  7  Wm.  IV.  and.l  Vic,  c.  90,  s.  2)  the  punishment  of  the 
latter  offence  is  made  transportation  not  exceeding  15  years  and  not 
less  than  10  yean,  or  imprisonment  not  exceeding  three.  By  7  &  8 
(}eo.  IV.,  0.  30,  s.  14,  it  ia  a  misdemeanor  punishable  accordingly 
[Misdehkanor]  to  throw  down,  level,  or  destroy  turnpike-gates,  or 
walls,  chains,  rails,  poets,  ban,  or  fences  belonging  to  .turnpike-gates 
set  up  to  prevent  passengen  passing  by  without  paying  toll,  or  houses, 
buildings^  or  weighing-machmes  for  the  collection,  aacertainment,  or 
security  of  toll.  The  15th  section  makes  it  a  misdemeanor  punishable 
by  transportation  for  seven  yean,  or  by  imprisonment  not  exceeding 
two/  yean,  with  or  without  whipping  in  the  case  of  a  male,  to  break 
down  or  destroy  dams  of  fish-pondis,  or  of  water  being  private  property, 
or  in  which  is  a  private  right  of  fishing,  with  intent  to  take  or  destroy 
fish,  or  so  as  thereby  to  cause  the  loss  or  destruction  of  fish,  or  to  put 
lime  or  noxious  materials  in  ponds  with  intent  to  destroy  fish,  or  to 
break  down  or  destroy  dams  of  mill-ponds.  By  section  16  it  is  made 
felony  to  kill,  maim,  or  wound  cattle ;  but  the  punishment  is  reduced 
by  7  Will.  IV.  and  1  Vict,  c.  90,  s.  2,  to  transportation  not  exceeding 
15  yean  and  not  less  than  10,  or  to  imprisonment  not  exceeding 
three.  The  provisions  of  this  statute  (7  &  8  Geo.  IV.,  c  80)  relating 
to  the  destruction  of  trees,  plants,  &c.  have  been  already  noticed. 
[Larobnt.] 

By  section  17  it  was  made  felony  punishable  by  transportation  for 
seven  yean,  or  by  imprisonment  not  exceeding  two,  with  or  without 
whipping  in  the  case  of  a  male,  to  set  fire  to  any  crop  of  com,  grain,  or 
pulse,  whether  standing  or  cut  down,  or  to  any  part  of  a  wood,  coppice, 
or  plantation,  or  to  any  heath,  gone,  furze,  or  fern,  and  by  7  Wm.  IV. 
and  1  Vict.,  c.  89,  it  is  made  felony  punishable  by  transportation  for 
life  or  not  less  than  15  yean,  or  by  imprisonment  not  exceeding  three 
(sect.  10),  to  set  fire  to  any  stack  of  com,  grain,  pulse,  tares,  straw, 
haulm,  stubble,  furze,  heath,  fem,  hay,  turi,  peat,  coala,  charcoal,  or 
any  steer  of  wood,  or  (sect.  11)  to  set  fire  to  any  mine  of  coal  or 
cannel  coaL 

The  enactments  in  this  statute  with  respect  to  the  burning  of 
houses,  Ac.  [Arson]  have  been  repealed ;  and  now  by  7  Wm.  IV.  and 
1  Vict.,  o.  89,  s.  2,  it  is  felony  punishable  by  death  to  set  fire  to  a 
dwelling-house,  any  penon  being  therein;  and  by  s.  3  it  is  felony 
punishable  by  transportation  for  life,  or  not  less  than  15  yean,  or  by 
imprisonment  not  exceeding  three,  to  set  fire  to  a  church  or  chapel,  or 
a  chapel  for  the  religious  wonhip  of  dissenten,  or  to  a  house,  stable, 
ooaoh-house,  outhouse,  warehouse,  office,  shop,  mill,  malthouse,  hop- 
oast,  bam,  or  granary,  or  to  a  building  used  in  carrying  on  trade  or 
manufacture,  whether  in  the  possession  of  the  offender  or  of  any  other 
pwBon,  with  intent  to  injure  or  defraud  any  person.  By  the  7  &  8 
Vict.,  c.  62,  the  last-mentioned  provisions  were  extended  to  the  burning 
of  farm  buildings,  and  of  farmiog  produce  therein ;  and  by  the  9  &  10 
Vict,  0.  25,  s.  7>  the  attempting  to  set  fire  to  any  building,  vessel,  or 
mine,  or  to  any  stack  or  steer,  or  to  any  vegetable  produce,  of  such 
kind,  and  with  such  intent  that  the  offence,  if  complete,  would  be 
felony  punishable  by  transportation  for  life,  is  also  made  a  felony 
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punishable  by  transportation  not  exceeding  15  yean,  or  imprisonment 
not  exceeding  two  years. 

The  stat.  14  &  15  Vict.,  a  19,  makes  the  setting  firs  to  any  station, 
engine-house,  warehouse,  or  other  building  belonging  to  any  railway, 
dock,  canal,  or  other  navigation,  a  felony  punishable  by  transportation 
for  life,  or  not  less  than  seven  yean,  or  imprisonment  not  exceeding 
three  yean ;  and  the  same  statute  also  makes  the  setting  fire  to  goods 
or  chcUitels  in  any  building,  the  setting  fire  to  which  is  f dony,  itself  a 
felony,  punishable  by  transportation  not  exceeding  ten  nor  less  than 
seven  yean,  or  imprisonment  not  exceeding  three  years. 

For  the  protection  of  shipping  against  malicious  mischief  several 
statutory  provisionB  have  been  made.  By  the  12  Geo.  III.,  c.  24,  the 
wilful  and  malidoua  burning  or  destroying  of  any  of  the  king^s  ibipa 
of  war,  or  arsenals,  dockyards,  victualling  offices,  or  militaiy,  naval,  or 
victualling  stores,  &e.,  is  made  a  capital  felony.  By  1  &  2  Geo.  IV., 
c.  75,  s.  11,  it  is  felony  punishable  by  transportation  for  seven  yean,  or 
imprisonment  for  any  number  of  yean,  to  cut  away,  cast  adrift,  alter, 
deface,  sink,  or  destroy,  or  do  any  act  with  intent  to  cut  away,  cast 
adrift,  remove,  alter,  deface,  sink,  or  destroy,  or  injure  or  conceal 
buoys,  buoy-ropes,  or  marks  belonging  to  ships  or  veaiBels,  whether  in 
distress  or  otherwise.  By  7  Geo.  IV.,  c.  SO,  s.  10,  it  is  made  felony 
pumshable  by  transportation  for  seven  yean,  or  by  imprisonment  not 
exceeding  two,  with  or  without  whipping  in  the  case  of  a  male,  to 
damage  otherwise  than  by  fire  (which  offence  had  been  made  capital 
by  s.  9)  ships  or  vessels  complete  or  unfinishcNd,  with  intent  to  destroy 
them  or  to  render  them  useless. 

By  7  Wm.  IV.  and  1  Vict.,  c.  89,  s.  5,  it  is  made  felony  punishable 
by  death  to  exhibit  false  lights  or  signals  with  intent  to  bring  any  ship 
or  vessel  into  danger,  or  to  do  any  thing  tniiHing  to  the  immediate  loss 
or  destruction  of  ships  or  vessels  in  distress.  And  by  s.  6  it  is  made 
felony  pimishable  by  transportation  for  life,  or  not  less  than  15  yean, 
or  by  imprisonment  not  exceeding  three  yean,  to  set  fire  to,  cast  away, 
or  destroy  ships  or  vessels,  with  intent  to  prejudice  ownen  or  part- 
ownen  of  vessels  or  goods,  or  underwriten  on  ships,  goods,  or  freight. 
And  by  the  4th  sect,  it  is  made  felony  punishable  by  death,  to  set  fire 
to,  cast  away,  or  destroy  any  ship  or  vessel,  either  with  intent  to 
murder  any  person,  or  whereby  the  life  of  any  person  shall  be  en- 
dangered. 

It  is  to  be  observed,  with  reference  to  the  punishment  for  these 
offences,  that  penal  servitude  has  been  substituted  for  transportation. 
Malicious  injuries  to  works  of  art,  &c.,  in  any  museum  or  repositoiy, 
or  to  pictures,  statues,  monuments,  or  painted  glass,  in  any  church  or 
chapel,  is,  by  the  8  &  9  Vict.,  c.  44,  a  miademeanor  punishable  by 
imprisonment  not  exceeding  six  months,  and  if  a  male  by  whipping ; 
and  by  the  17  &  18  Vict.,  a  38,  this  provision  ia  extended  to  public 
statues  within  the  metropolitan  police  district. 

Besides  the  criminal  responsibility  thus  created  in  respect  of  the 
acts  of  spoliation  above  enumerated,  the  legislature  has  given  summary 
relief  to  persons  whose  property  has  been  subject  to  petty  but  wilful 
aggressions.  Under  the  7  ft  8  Geo.  IV.,  c.  80,  s.  24,  persons  wilfully  or 
maliciously  committing  damage,  injury,  or  spoil,  to  or  upon  real  or 
personal  property,  for  which  no  remedy  or  punishment  ia  specially  pro- 
vided by  that  act,  are,  on  conviction  before  a  justice  of  the  peace,  to 
forfeit  and  pay  such  sum  of  money  as  shall  appear  to  him  a  reasonable 
compensation  for  the  damage,  injury,  or  spoil  committed,  not  exceeding 
5^.,  to  be  paid,  in  the  case  of  private  property,  to  the  paoty  aggrieved, 
except  where  such  party  is  examined  in  proof  of  the  offence;  and  in 
such  cases,  or  in  the  case  of  property  of  a  public  nature,  or  wherein 
any  public  right  is  concerned,  the  money  is  to  be  applied  towards  the 
county-rate  or  borough-rate ;  and,  if  such  sums  of  money  together  with 
costs  (if  ordered)  are  not  paid  either  immediately  or  within  such 
period  as  the  justice  may  appoint,  the  justice  may  conmiit  the  offender 
to  the  common  jail  or  house  of  correction,  to  be  kept  to  hard  labour 
for  any  term  not  exceeding  two  calendar  months,  unless  such  sum  and 
costs  be  sooner  paid.  This  enactment  does  not  extend  to  any  case 
where  the  party  trespassing  acted  under  a  fair  and  reasonable  suppo- 
sition that  he  had  a  right  to  do  the  act  complained  of,  or  to  any 
trespass,  not  being  wilful  and  malicious,  conmiitted  in  hunting,  fishing, 
or  in  the  punuit  of  game. 

By  the  28th  section  any  person  found  committing  any  offence  against 
this  act,  whether  punishable  upon  indictment  or  upon  summary  con- 
viction, may  be  immediately  apprehended  without  a  warrant,  fay  any 
peace-officer,  or  the  owner  of  tiie  property  injured,  or  bis  servant,  or 
any  person  authorised  by  him,  and  forth  witii  taksn.  before  Some  neigh- 
bouring justice  of  the  peace. 

These  sununary  proceedings  before  magistrates  must  be  commenced 
within  three  calendar  months  from  the  commissiQn  of  the  office. 

The  provisions  of  the  law  of  France  with  respect  to  malidout 
injuries  to  property  are  to  be  found  in  the  8rd  section  of  liv.  iiL  of  the 
Code  P^nal,  entitled '  Destructions,  Degradations,  Dommages.'  Capital 
punishment  is  denotmced  only  against  those  who  set  fire  to  buildmgs, 
ships,  warehouses,  wood-yards  (chantien),  forests,  underwoods,  or  crops 
growing  or  cut  down,  or  to  any  combustible  matter  placed  so  as  to 
communicate  fire  thereto.  Minor  offences  in  forests  are  provided  for 
by  titre  12  of  the  Code  Forestier. 

MALINGERING.    IFeiohbd  Diseases.] 

MALLEABILITY,  a  property  by  virtue  of  which  certain  bodies, 
especially  some  of  the  metals,  are  capable,  although  in  very  different 
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degrees,  of  being  beaten  oat  under  the  hammer  {maUeut,  Lat.),  or 
laminated  between  roUenk  The  following  table  represents  the  order 
of  malleabilitj : — 


Gold. 

BilTer. 

Copper. 

Platinunu 

Palladium* 

Alominqnu 

Zino. 


Iron. 

Tin. 

Lead. 

Cadrottinu 

Nickel. 

Cobalt. 


Gold  is  usually  cited  as  an  extreme  case  of  malleability.  It  is 
beaten  to  the  290,00()th  part  of  an  inch  in  thickness,  and  often  much 
thinner  than  this,  eyen  to  the  367,650th  of  an  inch^  or  about  1200 
times  thinner  than  ordinary  printing  paper,  and  even  this  is  not  the 
limit  of  malleability,  although  there  are  practical  difficulties  in  the  way 
of  further  reduction.  Comparing  equal  weights  of  gold  and  sUr^r,  it 
will  be  found  that  silver  can  be  made  to  coyer  a  lairger  surface  than 
gold,  so  that  silver  is  really  more  malleable  than  gold,  although  the 
leaf  cannot  be  beaten  out  so  thin.  The  metals  lithium,  potassium, 
and  sodium,  as  well  as  frosen  mercuiy,  admit  of  being  extended  under 
the  hammer. 

In  the  production  of  sheet-metal,  the  hammer  has  been  to  a  great 

extent  supeneded  by  rollers.    Iron,  steel,  and  copper,  are  best  rolled 

red-hot ;  zinc  is  most  malleable  between  800*  and  400* ;  most  of  the 

other  metals  and  alloys  are  rolled  in  the  cold  state.    The  rolling-mill 

performs  its  work  in  a  mora  uniform  and  gradual  manner  than  the 

hammer,  and  at  the  same,  time  developes  to  the  utmost  the  hardness, 

tenacity,  elasticity,  and  ductility  of  such  metals  and  alloys  as  admit  of 

being  rolled.    During  the  process,  the  condensation  is  sudi  that  brittle- 

ness  would  be  produced  mdess  the  process  of  annealing  wero  resorted 

to  at  intervals.    In  rolling  the  thinnest  sheets  of  metal,  a  number  of 

them  are  often  sent  through  the  rollers  at  the  same  time.    In  some 

cases,  gold  and  silver  leaf  for  example,  the  metals  aro  rolled  as  thin  as 

they  will  economically  admit  of,  aiter  which  the  hammer  is  resorted 

to.     Leaf  iron  has  been  rolled  into  sheets,  the  2500th  of  an  inch  in 

thickness,  and  a  square  in(di  of  the  leaf  weighed  only  three-qusrters  of 

a  grain. 

The  difference  between  malleability  and  ductility  is  noticed  under 
DuoTHJTT.  In  boiii  proceaaes  the  partides  seem  to  glide  along  each 
other^s  surface,  and  "  the  external  laven  of  the  metals  aro  retarded  or 
kept  back,  as  it  wero,  in  a  wave,  whilst  the  central  stream  or  suljetance 
continues  its  course  at  a  somewhat  quicker  rate.  The  necessity  for 
awnftftliwg  occurs,  whcu  the  compression  and  sliding  have  arrivM  at 
the  limit  of  cohesion ;  beyond  this  the  parts  would  tear  asunder,  and 
produce  such  of  the  intonal  cracks  and  seams  met  with  in  sheet  metal 
and  wiro,  as  are  not  due  to  origmal  flaws  and  air-bubbles  which  have 
become  proportionably  elongated  in  the  course  of  the  manufacture  of 
these  matenals."    HoltBapffi»rs '  Meohani(»l  Manipulation.' 

MALT ;  MALTING.  Malt  is  made  from  all  kinds  of  grain  and  from 
rice,  but  in  England  almost  always  from  barley,  for  the  use  of  brewers 
and  distdUers.  It  consists  of  grain  which  has  become  sweet  and  more 
soluble  in  water  from  the  conversion  of  its  staroh  into  sugar  by  artificial 
germination  to  a  certain  extent,  after  which  the  process  is  stopped  by 
the  application  of  heat,  ^e  barley  is  steeped  in  cold  water  for  a 
period  which  (as  regulated  by  law)  must  not  be  less  than  40  hours ; 
but  beyond  that  period  ^e  steeping  may  be  continued  as  long  as  is 
thought  proper.  Here  it  imbibes  moisture,  and  increases  in  bulk ;  at 
the  same  time  a  quantity  of  carbonic  acid  is  emitted,  and  a  part  of  the 
substance  of  the  barley  is  dissolved  by  the  steep-water.  The  proportion 
of  water  imbibed  depends  partly  upon  the  barley,  and  partly  on  the 
length  of  time  that  it  is  steeped.  From  the  average  of  a  good  many 
trials,  it  appears  that  the  mediiun  increase  is  about  47  per  cent,  in 
weight,  and  20  per  cent,  in  bulk.  The  carbonic  add  emitted  while  the 
barley  is  in  the  steep  is  inconsiderable ;  and  it  is  probable,  from  the 
experiments  of  Saussure,  that  it  owes  its  formation,  at  least  in  part,  to 
the  oxygen  held  in  solution  by  the  steep-water.  The  steep-water 
gradually  acquires  a  yellow  colour.  The  quantity  of  matter  which  it 
holds  in  solution  varies  from  ^th  to  ^th  of  the  weight  of  barley. 
This  extractive  matter  is  obviously  derived  from  the  husk  of  the 
barley,  and  is  that  substance  to  which  the  barley  owes  its  colour. 
Accordingly  grain  becomes  much  paler  by  steeping. 

After  Uie  grain  has  remained  a  suffident  time  in  the  steep,  the  water 
la  drained  off,  and  the  barley  thrown  out  of  the  dstem  upon  the  malt- 
floor,  where  it  is  formed  into  a  heap  called  the  etmch,  about  16  inches 
deep.  In  this  situation  it  is  allowed  to  remain  about  26  hours.  It  is 
then  turned  by  means  of  wooden  shovels,  and  diminished  a  little  in 
depth.  This  turning  ia  repeated  twice  a  day  or  ritener,  and  the  grain 
Is  spread  thinner  and  thinner,  till  at  last  its  depth  does  not  (xceed  a 
few  inches.  When  placed  in  a  couch,  it  begins  gradually  tc  absorb 
oxygen  from  tiie  atmosphere,  and  to  convert  it  into  carbonic  add,  at 
first  very  slowly,  but  afterwards  more  rapidly.  The  temperature,  at 
first  the  same  with  ^at  of  the  external  air,  begins  slowly  to  increase ; 
and  in  about  96  hours  the  grain  is  at  an  average  about  10*  hotter  than 
the  surrounding  atmosphere.  At  this  time  the  grain,  which  had 
become  dry  on  the  sorf^bce,  becomes  again  so  moist  that  it  will  wet  the 
hand,  and  exhales  at  the  same  time  an  agreeable  odour,  not  imlike  that 
of(a{^les»    The  ^peoranoe  of  this  moistive  is  called  iweoHng,    A  small 


portion  of  alcohol  appears  to  be  volatilised  at  this  period.  The  great 
object  of  the  maltster  is  to  keep  the  temperature  from  becoming 
excesdve,  which  la  effected  by  frequent  turning.  The  temperature 
which  it  is  wished  to  preserve  varies  from  55*  to  62*,  aooordin|;  to  the 
different  modes  of  malting  pursued. 

At  the  time  of  the  sweating,  the  roots  of  the  grains  begin  to  appear, 
at  first  like  a  small  white  prominence  at  the  bottom  of  each  seed,  which 
soon  divides  itself  into  three  rootlets,  and  increases  in  length  with  very 
great  rapidity,  unless  checked  by  turning  the  malt.  About  a  day  after 
the  sprouting  of  the  roots,  the  rudiments  of  the  future  stem,  called 
eierospire,  may  be  seen  to  Iraigthen.  It  rises  from  the  same  extremity 
of  the  seed  with  the  root,  and  advandng  within  the  husk,  at  last  issues 
from  the  oppodte  end ;  but  the  process  of  malting  is  stopped  before  it 
has  made  such  progress.  As  the  acrospire  shoots  along  the  grain,  the 
appearance  of  the  kernel,  or  mealy  part  of  the  com,  imdei^es  a  con- 
siderable change.  The  glutinous  land  mucilaginous  matter  ia  taken  up 
and  removed,  the  colour  becomes  white,  and  the  textrnv  so  loose  that 
it  crumbles  to  powder  between  the  fingers.  The  object  of  malting  is 
to  produce  thia  change :  when  it  ia  accomplished,  which  takes  place 
when  the  acrospire  has  come  near  to  the  end  of  the  seed,  the  process  is 
stopped  by  drying  the  malt  upon  the  kiln.  The  temperature  at  first 
does  not  exceed  90* ;  but  it  is  raised  very  slowly  up  to  140*  or  higher, 
accorduig  to  circumstances.  The  malt  is  then  deared,  to  separate  the 
rootlets,  whidi  are  considered  injurious. 

Barley,  by  being  converted  into  malt,  generally  increases  two  or 
three  per  cent  in  bulk ;  and  Irses,  at  an  average,  about  20  per  cent,  in 
weight,  of  which  12  are  ascribed  to  kiln-drying,  and  consist  of  water, 
which  the  barley  would  have  lost  had  it  been  exposed  to  the  same 
temperature :  so  that  the  real  loss  does  not  exceed  8  per  cent.  The 
roots  appear,  from  the  process,  to  be  formed  chiefly  from  the  mucila- 
ginous and  glutinous  parts  of  the  kemeL  The  starch  is  not  employed 
in  their  formation,  but  undergoes  a  change,  intended,  no  doubt,  to  fit 
it  for  the  future  nourishment  of  the  plumule.  It  acquires  a  sweetish 
taste,  and  the  property  of  forming  a  transparent  solution  with  hot 
water.  In  short,  it  approaches  somewhat  to  the  nature  of  sugar,  and  is 
probably  the  same  with  the  sugar  into  which  starch  is  converted  by 
boiling  it  with  diluted  sulphuric  add. 

The  following  are  the  results  of  Dr.  Thomson's  analysis  of  boriey  and 
the  pale  malt  xnade  from  it  :— 

Barlej.  Malt. 

Gluten 8  1 

Sugar 4  16 

Oum 5  14 

Starch 88  69 


100 


100 


In  brewing  ale,  porter,  and  table-beer,  three  different  kinds  of  malt 
are  employed,  which  are  known  as  pale  or  amber  malt,  brown  or 
blown  malt,  and  roasted  or  black  malt,  sometimes  called  patent  malt. 
The  pale  or  amber  malt  yields  the  saccharine  or  fermentable  extract ; 
the  brown  malt  ia  not  fermentable,  but  is  employed  to  impart  flavour; 
and  the  roasted  malt  is  employed,  instead  of  burnt  sugar,  merely  to 
give  colouring  matter  to  porter.  In  the  brown  and  roasted  malts  the 
sugar  appears  to  be  entirely  converted  into  gum  and  colouring  and 
extractive  matters ;  and  hence  they  are  incapable  of  undergoing  fer- 
mentatioiL  The  brown  malt  is  subjected  to  a  higher  temperature  in 
drying  than  the  pale  malt,  and  by  a  still  further  exposure  to  heat  in 
revolving  cylindera  or  roostera  it  ia  converted  into  black  or  patent 
malt. 

Most  of  the  dianges  which  have  occurred  in  the  malt  trade  have  been 
due  to  the  peculiar  manner  in  which  the  product  is  subjected  to  duty. 
Mr.  Tyzard  introduced  a  new  arrangement  of  malting  apparatus  in 
1852 ;  and  Mr.  Plomley,  in  1858,  deiosed  a  mode  of  TtiaVing  the  heat 
act  upon  the  surface  of  the  malt  as  well  as  upon  liie  bottom,  m  drying; 
but  the  foregoing  details  will  suffice  to  show  the  general  principle  on 
which  the  operation  is  conducted.  The  excise  duty  has  had  the  effect 
both  of  limiting  the  quantity  made,  and  of  checking  any  improvements 
in  the  making.  The  malt-duty  began  in  England  in  1697,  in  Scotland 
in  1713,  and  in  Ireland  in  1783.  In  the  himdred  years  from  1716  to 
1816  there  was  scarcely  any  increase  in  the  quantity  of  malt  made  in 
England ;  the  measiure  never  departing  far  from  24  million  bushels  in 
a  year.  Thia  stationary  condition,  at  a  time  when  population  was 
steadily  increasing,  was  attributed  partly  to  an  increase  in  the  taste  for 
tea  and  coffee,  but  chiefly  to  the  effect  of  duty  and  restriction.  This 
duty  rose  gradually  from  fld.  in  1702,  to  4s,6d,m  1804;  it  ia  now 
a  fraction  under  2f.  dcL  Since  1830,  the  quantity  paying  duty  has 
varied  from  about  30  to  40  million  bushels.  In  1859  it  was  40,406,447, 
bendes  546,748  bushels  exempted  from  duty  on  various  grounds.  The 
price  has  varied  from  2<.  6d.  to  lOf.  M.  per  bushel,  diuing  a  century 
and  a  half,  the  average  being  about  4<.  6d,  The  excise  regulations 
were  so  very  stringent  in  past  years,  that  the  maltsters  scarcely  knew 
in  what  manner  to  conduct  their  business.  An  act,  passed  to  regulate 
the  trade  in  1827,  contained  no  fewer  than  83  clauses,  many  of  which 
were  difficult  of  interpretation ;  more  than  100  penalties  under  it  were 
enforoed  in  three  years,  amounting  to  a  sum  of  13,5002.  Tlus  was 
replaced  by  a  better  statute  in  1830,  with  numerous  but  intelligible 
clauses  relating  to  the  gauging  of  dstems,  the  wetting  of  tiie  malt^  the 
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emptying  of  the  cistenui,  the  gaugmg  of  the  malt  when  in  the  kiln,  &c. 
AnoUier  act  was  passed  in  1847,  still  further  to  facilitate  the  operations 
of  the  maltster  without  lessening  the  duty.  The  Commissioners  of 
Inland  Revenue,  in  a  report  drawn  up  in  1857,  stated  that  they  were 
much  puzzled  by  attempts  at  fraud  made  by  some  of  the  less  scrupulous 
maltsters.  One  fraud  consisted  in  compressing  the  grain  in  the  couch, 
so  as  to  lessen  the  measure  by  which  the  duty  was  charged.  Another 
fraud  was  that  of  mixing  raw  grain  with  malt,  roasting  the  two 
together,  and  selling  the  mixture  to  the  brewers  as  malt.  This  last 
trick  has  been  counteracted  by  an  order,  according  to  which  grain  is  to 
be  considered  as  still  unmalted  unless  the  plumule  extencK  half  the 
length  of  the  grain ;  and  by  compelling  brewers  to  crush  their  malt  in 
a  way  which  would  not  be  applicable  to  unmalted  grain. 
MALTA,  KNIGHTS  OF.  [Hospitallkhs.] 
MALVA  SYLVESTRIS  (Wild  Mallow),  an  indigenous,  perennial, 
herbaceous  plant,  of  very  frequent  occurrence,  possemed  in  every  part 
of  mucilaginous  properties,  and  which  may  be  employed  for  the  same 
ends  as  other  demulcent  herbs.  The  flowers  only  are  officinal  in 
Britain :  when  fresh,  they  are  violet-coloured,  but  by  dr3^ng  become 
blue,  and  also  lose  a  large  quantity  of  their  watery  constituents,  for  100 
parts  of  recent  flowers  dry  into  11.  They  have  no  odour,  but  a 
mucilaginous  herbaceous  taste.  They  yield  their  colouring  principle 
both  to  water  and  alcohol.  The  alcoholic  tincture  furnishes  one  of 
the  most  delicate  of  re-agents  for  testing  the  presence  of  adds  or 
alkalies. 

MAMELUKES,  or  MEMLOOKS,  a  name  derived  from  an  Arabic 
word  signifying  slaves,  was  that  of  a  military  body  which  for  a  long 
time  ruled  Kgypt.  The  Memlooks  were  first  instituted  in  the  early 
part  of  the  13th  century  by  Malek  Salech,  grandson  of  Sofadeen,  which 
Safadeen  was  the  brother  of  the  famous  Salah  Edeen,  the  Koord,  the 
founder  of  the  Eyoob  dynasty  of  the  sultans  of  Egypt,  which  succeeded 
the  Fatemides.  Malek  Salech  purchased  many  thousands  of  slaves, 
with  which  the  markets  of  Asia  were  then  glutted  in  consequence  of 
the  devastating  wars  of  Qengis  Khan.  He  chose  chiefly  young  natives 
of  the  Cauossian  regions,  whom  he  trained  to  military  exercises,  and 
embodied  into  a  corps  of  12,000  men  called  Memlooks.  This  corps,  by 
its  discipline  and  distinct  organisation,  became  formidable  to  its 
masters.  In  1254  the  Memlooks  revolted  and  killed  Tooran  Shah,  the 
last  prince  of  the  Eyoobite  dynasty,  and  raised  to  the  throne  of  Egypt 
£1  Moez  Turkoman. Memlook.  El  Moez  was  murdered  in  1261  by 
another  Memlook  called  Baybers,  who  founded  the  dynasty  of  the 
Baharites,  which  conquered  Syria,  took  Damascus,  and  put  an  end  to 
the  domination  of  the  Abbaside  caliphs.  In  1882  Doulet  el  Memlook 
el  Borg^eh,  a  Circassian  Memlook,  overthrew  theBaharite  dynasty,  and 
founded  the  dynasty  of  the  Circassian  Memlooks,  which,  after  losing 
all  the  conquests  of  the  Baharites  in  Asia  by  the  hands  of  the 
Ottomans,  contmued  to  rule  Egypt  till  1517,  when  Selim  I.,  sultan  of 
the  Ottomans,  marched  into  Egypt,  defeated  the.  Memlooks  near 
Heliopolis,  took  Cairo,  and  put  to  death  Tomaun  Bey,  the  last  of  the 
Circassian  dynasty.  Selim  however  maintained  the  Memlooks  as  a 
military  aristocracy  in  Egypt.  The  Beys  of  the  Memlook,  twenty-four 
in  number,  continued  to  be  the  governors  of  as  many  districts,  though 
subject  to  a  pasha,  appointed  by  the  Porte,  who  resided  at  Cairo. 
The  beys  were  elected  by  their  own  body.  [Egypt,  Modem  Hitiory 
of,  in  Oeoo.  Drv.l  This  aristocracy  continued  to  rule  almost  inde- 
pendent of  the  Porte  till  Bonaparte's  invasion,  when  the  bulk  of 
Memlook  cavalry  was  destroyed  in  several  brilliant  but  useless  charges 
upon  the  French  squares  supported  by  artillery,  at  the  battle  of  the 
Pyramids,  in  July,  1798.  The  remains  of  this  once  splendid  body 
with  their  beys  retreated  into  Upper  Egypt.  After  the  English  and 
the  Turks  had  reconquered  Egypt  in  1801,  the  Porte  was  no  longer 
inclined  to  allow  the  Memlooks  to  retain  their  former  authority,  and 
the  Capitan  Pasha  treacherously  murdered  several  of  the  beys  whom 
he  had  invited  to  a  conference.  At  last,  in  March,  1811,  Mehemet  Ali, 
pasha  of  Egypt,  by  a  similar  contrivance,  destroyed  450  of  them, 
among  whom  were  their  chiefs,  in  the  citadel  of  Cairo.  [A£ehsm£T 
Ali,  in  Bioo.  Div.]  About  1200  escaped  into  Bongola,  but  the  vic- 
torious troops  of  the  pasha  pursued  them,  and  they  are  now  extinct 
as  a  body.  The  Memlooks  were  recruited  entirely  from  Caucasian 
slaves.  The  office  of  bey  was  not  hereditary,  but  elective  among  them. 
Their  morals  were  very  depraved :  they  were  rapacious  and  merciless, 
and  their  extinction  has  been  rather  an  advantage  than  a  loss  to 
humanity. 

MANCITIUM,  MANCIPA'TIO.  The  right  apprehension  of  these 
terms  is  of  some  importance  to  those  who  study  Roman  authors.  The 
following  is  the  description  of  Mancipatio  by  Qaius  ( i.  119,  &o. ) : — 
"  Manci|»tio  is  a  kind  of  imaginary  sale,  and  is  a  peculiar  privilege  of 
Roman  citizens.  It  is  eflected  in  the  following  manner : — There  must 
be  present  not  fewer  than  five  witnesses,  Roman  citizens,  of  full  age, 
and  also  another  person,  of  the  same  class  and  condition,  to  hold  the 
brazen  scales,  who  is  called  Ubripen*,  The  person  who  receives  in  man- 
cipiOf  taking  hold  of  the  thing,  says, '  I  affirm  that  this  man  is  my 
property,  according  to  Quirital  Law,  and  I  have  purchased  him  with 
this  money  (cs)  and  these  brazen  scales.'  He  then  strikes  the  scales 
with  the  piece  of  money,  and  gives  it  to  him  from  whom  he  receives  in 
maneipio  as  the  price.  In  this  manner  both  slaves  and  free  persons  are 
mancipated,  as  well  as  animals,  which  belong  to  the  class  of  things 
mandpii  or  fnancipi,  such  as  oxen,  horsesy  mules,  asses ;  lands  also 


(prsedia),  as  well  in  the  city  as  in  the  country,  which  are  of  the  class 
ffiancipi,  such  as  are  the  Italic  lands,  are  mancipated  in  the  same  way. 
The  mancipatio  of  lands  diflers  from  that  of  other  things  in  this  respect 
only,  that  persons,  whether  free  or  slaves,  cannot  be  mancipated  unless 
they  are  present,  it  being  necessary  that  he  who  receives  in  maneipio 
should  take  hold  of  that  which  is  given  him  in  maneipio :  whence  in 
fact  comes  the  term  mancipatio,  signifying  that  the  thing  is  taken 
(capitur)  by  the  hand  (manu) ;  but  it  is  Uie  practice  to  mancipate  lands 
which  are  at  a  distance." 

In  this  passage  Gaius  describes  generally  what  "  mancipatio"  is,  and, 
by  implication,  what  things  admit  of  "  mancipatio,"  or,  in  other  words, 
what  things  are  "  mancipL"  He  was  led  to  these  remarks  by  that  port 
of  the  subject-matter  of  his  text  which  treats  of  the  rights  of  persons, 
or  ttatut;  and  he  pre&ces  his  description  of  "  mancipatio"  by  stating 
that  all  children  who  are  in  the  power  of  their  parents,  and  the  wife 
who  is  in  that  peculiar  relation  to  her  husband  when  she  was  said  in 
manu  viri  este  [Marriage],  are  things  maneipi,  and  may  be  mancipated 
in  the  same  way  as  slaves.    [EuANCiPATioir.] 

All  things,  as  objects  of  ownership,  were  either  "res  mandpi"  or 
"  res  nee  maneipi :"  and  there  is,  observes  Gaius  (ii.  18,  &c.),  "  a  great 
difference  between  things ' maneipi'  and  things  'nee  maneipi.'  The 
latter  can  be  alienated  by  bare  tradition  or  delivery,  if  they  are  things 
corporeal,  and  therefore  susceptible  of  delivery.  Thus  the  property  in 
a  garment,  gold,  or  silver,  may  be  transferred  by  bare  tradition. 
Lands  in  the  provinces  may  be  transferred  in  the  same  way."  Thus, 
"  mancipatio  "  was  the  proper  term  for  expressing  the  sale  or  transfer 
of  things  "mandpi;"  and  "traditio"  for  expressing  the  transfer  of 
things  '*  nee  mandpi."  (Ulpian, '  Frag.,'  tit.  19.) 

It  appears  then  that  the  ownership  of  property  generally  which 
belonged  to  that  class  of  things  called  **  res  maneipi"  could  only  be 
transferred  by  the  formalities  already  described :  but  that  the  ownership 
of  things  which  were  "  res  nee  maneipi,"  and  among  them,  lands  in  the 
provinces,  could  be  transferred  without  the  formalities  required  in  the 
case  of  "  res  maneipi"  The  foundation  of  the  distinction  as  to  lands 
appears  to  be  this.  The  real  ownership  (dominium)  of  provincial 
lands  was  either  in  the  Roman  people,  in  which  case  the  lands  were 
called  Stipendiaria;  or  in  the  reigning  Coesar,  in  which  case  they  were 
called  l^butaria.  There  was  therefore  no  ownership,  properly  so 
called,  of  lands  in  the  provinces  by  individuals ;  at  least  no  ownership 
in  the  sense  in  which  lands  in  Italy  were  held.  Lands  in  Italy  held 
by  individuals  in  full  or  Quiritarian  ownership  could  be  the  subjects  of 
usucapion,  in  jure  cessio,  mancipatio,  and  vindicatio ;  lands  in  the  pro- 
vinces could  not,  imless  they  acquired  the  Jus  ItaJicum.  Origindly 
all  the  conquered  lands  even  in  Italy  were  Ager  Publious,  the  pro- 
perty of  the  state,  and  so  long  as  they  remained  in  that  condition, 
nothing  beyond  ^e  use  (usus  fructus)  and  occupation  of  them 
[Possession]  could  be  in  private  individuals.  Much  of  the  Ager  Pub- 
licus  in  course  of  time  was  assigned  to  dtizens  in  full  ownership,  and 
accordingly  it  would  become  "  mandpi"  and  subject  to  the  same  rule 
as  to  alienation  as  other  lands  held  in  Quiritarian  ownership. 

Mandpatio  could  only  take  place  between  Roman  citizens  and  Latini 
Colonarii  and  Latini  «funiani,  and  those  Peregrini  who  enjoyed  the 
Commerdum,  or  privilege  of  buying  and  selling.  As  the  effect  of 
Mancipatio  was  to  transfer  Quiritarian  ownership  with  its  aooessory 
rights  of  usucapion,  in  jure  cessio,  mandpatio,  and  vindicatio,  the 
reason  of  the  rule  is  obvious.  The  form  of  mancipatio  was  in  some 
respects  a  disadvantage,  inasmuch  as  vdtbout  observing  the  formalities 
required  by  the  law,  the  legal  property  in  a  thing  "  mandpi"  could  not 
pass.  The  mancipatio  was  that  form  of  transfer  of  ^  which  we  find 
similar  examples  in  the  early  history  of  most  countries,  and  implied 
originally  an  actual  seisin  of  the  thing  transferred.  No  writing  being 
required,  it  was  necessary  that  there  &ould  be  some  evidence  of  the 
transfer,  and  such  evidence  was  secured  by  the  mode  of  transfer  which 
the  law  required.  So  far  as  relates  to  land,  mancipatio  in  its  origin 
may  be  presumed  to  have  been  equivalent  to  the  feoffment  with  livery 
of  seisin.    [Feoffment.] 

There  was  another  mode  of  alienating  things  "  mandpi,"  by  the 
form  called  in  jure  cesiio,  which,  according  to  Ulpian,  was  applicable 
also  to  things  "  nee  maneipi."  The  in  jure  cetsio  was  a  fictitious  action 
before  a  competent  magistrate  at  Rome,  or  a  praetor,  or  before  a  praeses 
in  a  province.  The  purchaser  daimed  the  thing  as  his,  and  the  seller 
either  acknowledged  his  daim  or  made  no  defence,  upon  which  the 
magistrate  gave  judgment  for  the  purchaser.  This  form  was  in  effect 
and  was  called  "  legis  actio."  (Gaius,  ii  24.)  Its  great  resemblance  to 
the  fictitious  suit  formerly  in  use  in  our  own  system,  called  a  Fine,  might 
lead  to  the  the  conjecture  that  the  notion  of  a  Fine  was  taken  by  ike 
early  practitioners  in  our  courts  from  the  Roman  Law;  and  that  this 
hypothesis  is  exceedingly  probable  will  be  the  more  apparent,  the  f  ur^ 
ther  any  person  examines  into  the  connection  between  the  early 
English  and  the  Roman  Law.  The  in  jure  cemo  has  apparently  a 
closer  resemblance  to  a  Fine  than  the  traneaetio  of  the  Roman  Law,  to 
which  some  writers  would  refer  as  the  origin  of  the  Fine.  (Spence's 
'  Court  of  Chancery,'  voL  i.,  p.  142 ;  dting  Glanville,  viii.,  a  1, 2,  8.) 

Mandpatio,  as  Gaius  olMerves  (ii.  26),  was   more   in  use  than 
the  in  jure  ceuio,  inasmuch  as  it  was  easier  to  transact  the  busi- 
ness with  the  assistance  of  a  few  friends  then  to  go  before  a  praetor, 
or  a  praeses. 
EiMementfl  {jura  prctdiorum,  otherwise  oalled  iervituies)  could  btf 
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tFansferred  in  the  case  of  landB  in  the  city  only  by  the  eemo  in 
jure;  but  in  the  caae  of  lands  in  the  country,  also  by  mancipoHo, 
But  this  observation  applies  only  to  Italic  Iwds ;  in  the  provinces, 
rights  of  this  kind,4uch  as  right  of  road,  of  conveying  water,  &c.,  were 
matter  of  contract. 

Some  difficulty  has  arisen  from  the  use  of  the  word  nexum  or  nexm, 
in  connection  with  mandpium.  "  Nexum"  properly  signifies  that 
which  is  bound  or  obligated,  and  hence  it  mav  signify  the  engagement 
or  contract.  Thus  in  the  laws  of  the  Twelve  Tables,  in  the  words, 
"  quum  nexum  faciet  mandpiumque/'  "  nexum**  may  signify  the  con- 
tract. Cicero  {Topica,  5)  defines  "  Abalienatio"  to  be  "  ejus  rei  quae 
mandpi  est,  aut  traditio  alteri  nexu,  aut  in  jure  cessio,  inter  quos  ea 
jure  civiU  fieri  possunt ;"  from  whidi  it  follows  that  there  are  only  two 
ways  of  transferring  the  ownership  of  thiiligs  "  mancipi,"  and  as  the 
in  jure  ceaio  is  here  mentioned  as  one,  the  nixuM  must  represent  the 
other,  that  is,  the  maneipaJtio,  The  "  nexus"  then  in  this  case  must  be 
equivalent  to  the  **  mancipatio,"  or,  as  a  more  general  term,  must  con- 
tain the  mancipatio ;  for  the  mancipatio  does  not  contain  the  nexum. 
This  would  be  consistent  with  Varro  {De  Ling.  Lai,,  lib.  7,)  quoting 
Mamilius,  who  says  that  everything  is  "  nexum"  which  is  transacted  by 
the  piece  of  money  and  scales  (per  «bb  et  libram),  which  includes 
mancipium :  but  he  adds  that  M.  Scsevola  considered  '^  nexum"  to  be 
everything  transacted  per  ses  et  libram,  so  as  to  be  thereby  bound, 
e:ecept  things  which  were  transferred  by  mancipatio.  Thus,  the  defini- 
tion of  Scsevola  would  exclude  "mancipatio"  from  the  "nexum,"  but 
would  include  a  testamentaiy  disposition,  inasmuch  as  that  also  was 
made  per  les  et  libram  (Gains,  ii.,  103),  and  it  would  also  include  that 
form  of  marriage  called  coemptio.  But  if  Scsevola  is  right,  and  this  can 
luu^y  be  doubted,  Cicero  is  wrong  in  the  use  of  **  nexum,"  in  the 
passage  quoted.  In  the  "  Orator"  (i.  39)  he  mentions  both  '*  nexa"  and 
"mancipia"  in  his  enumeration  of  the  various  subjects  brought  before 
the  CentumvirL  Assuming  Scsovola's  definition  to  be  correct,  Cicero 
may  have  properly  distingmshed  "  nexum"  from  "  mancipium"  in  the 
passage  in  the  **  Orator ;"  and  have  used  nexu  with  some  inaocuracy  in 
the  passage  from  the  "  Topica." 

Brissonius  adopting  Gronovius's  explanation,  maintains  that  the  difier- 
ence  between  the  nexus  and  the  mancipatio  was  not  in  the  form  or 
mode  of  transfer  but  in  the  effect ;  for  whereas  no  transfer  of  the 
dominium  or  full  ownership  was  necessary  when  the.  nexus  was  adopted, 
the  mancipatio  always  conferred  a  Quiritarian  dominium.  (*Bris8on 
tub  voce  Nexus.*) 

MANDA'MUS  is  a  writ  by  which  the  court  of  queen's  bench,  in  the 
name  of  the  reigning  sovereign,  commands  the  party  to  whom  it  is 
addressed  to  do  some  act  in  the  perfonnance  of  which  the  prosecutor, 
or  person  who  applies  for  or  sues  out  the  writ,  has  a  legsd  interest ; 
that  is,  not  merely  such  an  interest  as  would  be  recognised  in  a  court 
of  equity  or  in  a  court  of  ecclesiastical  jurisdiction,  but  an  interest 
cognisable  in  a  court  of  common  law ;  the  right  must  also  be  one  for 
the  enforcing  of  which  the  prosecutor  has  no  other  specific  legal 
remedy.  Thus,  a  copyholder  can  transfer  or  alien  his  customary 
tenement  or  estate  [Coptbold]  in  no  other  manner  than  bysiirrendering 
it  into  the  hands  of  the  lord  of  the  manor  to  the  use  of  the  purchaser 
}r  surrenderee.  The  courts  of  common  law  formerly  took  no  notice 
of  tiie  right  of  the  surrenderee  to  call  upon  the  lord  for  a  grant  or 
idmittance,  and  the  court  of  queen's  bench  therefore  left  the  party  to 
leek  his  remedy  in  a  court  of  equity,  and  would  not  interfere  .by 
tpranting  a  mandamus.  But  the  obligation  on  the  part  of  the  lord  to 
vimit  the  surrenderee  is  not  merely  an  equitable  liability,  because  this 
laode  of  transferring  property  of  this  nature  is  foundea  upon  ancient 
c  astom,  and  rights  dependent  upon  custom  are  matters  of  common-law 
co^isance.  Of  late  years  the  court  of  queen's  bench  appears  to  have 
taken  this  view  of  the  subject,  and  has  awarded  writs  of  niandamus  in 
all  tiaaes  where  the  lord  has  refused  to  admit  the  party  to  whose  use  a 
sunvmder  of  the  copyhold  has  been  made.  Again,  the  duty  of 
pari&'^ioneFB  to  assemble  in  vestry  for  parochial  objects,  whether  those 
objecv«  be  of  a  temporal  or  spiritual  nature,  is  a  common  law-duty,  and 
a  mantlamus  will  be  granted  to  compel  the  parishioners  to  meet.  But 
when  they  are  met,  the  power  of  the  court  to  inteHere  further  by 
mandaixus  depends  upon  the  nature  of  the  act  which  the  parishioners 
have  tc  do.  If  the  provisions  of  a  statute  are  to  be  carried  into 
executiaa,  the  act  to  be  done,  whatever  its  nature,  is  considered  a 
temporal  matter,  because  the  construction  of  statutes  belongs  pre- 
eminently to  the  courts  of  common  law.  But  if  the  object  for  which 
the  vestrj  are  assembled  be  one  purely  of  ecclesiastical  cognisance,  as 
the  setting  up  of  bells,  the  purchase  of  books  or.vestmento  necessary 
for  divine  rervice,  or  the  making  provision  for  the  repairs  of  the  fabric 
of  the  chu'<ch  (delinquencies  in  which  matters  are  punishable  by 
interdict  [I^tirdiot]  and  ecclesiastical  censures),  the  oourt  of  queen's 
bench,  bein^  without  judicial  knowledge  on  such  subjects,  has  no 
jurisdiction.  It  is  probable  indeed  that  ecclesiastical  censures  would 
formerly  have  been  pronounced  with  less  severity  against  the  original 
delinquents  tK«n  against  those  who  should  have  attempted  to  bring 
such  cases  before  a  lay  tribunaL  Again,  the  court  can  by  mandamus 
compel  the  visiKir  of  an  eleemosynary  foundation  to  hear  an  appeal, 
but  it  has  no  fvirther  authority  than  "to  put  the  visitorial  power  in 
motion."    It  caLQot  compel  him  to  do  any  specific  act  as  visitor. 

The  term  "  muidamus  "  (we  command)  is  found  in  a  great  variety 
of  writs,  and  thotw  usually  distipguinhed  by  t^  name  by  the  old  hyf 


writers  are  totally  different  from  the  modem  writ  of  mandamus, 
which  appears  to  be  nothing  more  than  the  ancient  "writ  of  restitu- 
tion "  enlarged  to  embrace  a  great  variety  of  objects,  that  writ  being 
adapted  merely  to  the  purpose  of  restoring  a  party  to  an  office  from 
which  he  has  been  unjustly  removed. 

The  writ  of  mandamus  is  now  granted  not  only  to  restore  a  man  to 
an  office  from  which  he  has  been  wrongfully  removed,  but  also  to  admit 
to  an  office  to  which  the  party  has  been  duly  elected  or  appointed.  It 
lies  for  a  mayor,  recorder,  alderman,  town-councillor,  common- 
councilman,  burgess,  and  town-clerk,«'for  a  prebendaiy,  master  of  a 
free-Bchool,  panah-derk,  sexton,  and  scavenger,— to  hold  a  court- 
baron,  court-leet,  or  a  borough  court  of  record,— to  justices,  to  do  an 
act  within  the  scope  of  their  authority,  and  which  will  not  subject 
them  to  an  action— to  restore  a  graduate  in  a  university  to  degrees  from 
which  he  has  been  suspended, — to  a  corporation,  to  pay  poors-rates 
where  they  have  not  suffident  distrainable  property, — ^to  parish  officen 
to  receive  a  deserted  infant, — to  permit  inspection  of  documents  of  a 
public  nature  in  which  the  party  is  interested,— to  appoint  overseen 
of  the  poor, — to  swear  in  churchwardens,— to  proceed  to  the  election 
of  a  corporate  officer,— to  grant  probate  or  letters  of  administration,— 
to  affix  the  common  seal  to  an  answer  agreed  to  by  the  majority  of  the 
members  of  a  corporation  aggregate,— and  to  allow  a  poor-rate,  in  which 
case  the  rule  for  a  mandamus  is  absolute  in  the  first  instance. 

The  mandamus  is  said  to  be  a  prerogative  writ;  by  which  is  meant, 
— either  that  the  power  to  award  is  not  delegated  by  the  crown  to  the 
ordinary  judges  between  party  and  party,  that  is,  the  justices  of  the 
common  pleas,  but  is  reserved  for  that  court  in  which  the  king  is  sup- 
posed to  be  personally  present,— or  that  it  is  a  writ  of  grace  and  favour 
granted  according  to  discretion,  and  not  a  writ  of  right,  that  is,  not 
such  a  writ  as  the  party  applying  for  it  has  a  ri^t  to  call  upon  the 
court  to  issue  under  the  clause  of  Magna  Charta,  by  which  the  king 
binds  himself  not  to  refuse  or  delay  justice  or  right. 

In  order  to  obtain  a  mandamus  the  applicant  lays  befora  the  c«urt 
the  affidavit  of  himself  or  others  presenting  the  facts  upon  which  his 
right  and  interest  in  the  thing  to  be  done,  and  his  claim  or  title  to  the 
remedy,  are  founded.  Upon  this  application  the  court,  if  it  see  a  pro- 
bable  cause  for  interference,  grants  a  rule  calling  upon  the  party  against 
whom  the  writ  is  prayed,  to  show  cause  why  such  writ  should  not  be 
awarded,  or  the  court  may  grant  a  rule  absolute  in  tiie  first  instance 
(17  &  18  Vict,  0. 126,  s.  76). 

In  the  case  of  a  mandamus  to  elect  a  corporate  officer,  if  the  appli- 
cant gives  ten  days  notice  of  the  application,  with  a  statement  of  the 
grounds,  and  a  copy  of  the  affidavits,  cause  may  be  shown  in  the  firet 
instance.  (6  &  7  Vict,  c.  89,  s.  6.)  In  other  cases  at  the  appointed  time 
the  party  called  upon  dther  does  not  appear,  in  which  case  the  rule  is 
made  absolute,  and  the  mandamus  is  awarded  as  prayed,  or  he  appears 
and  resists  the  rule,  either  by  insisting  upon  tiie  insuffidency  of  the 
facts  disdosed  by  the  affidavits  upon  which  the  rule  was  obtained,  or 
by  producing  other  affidavits  which  give  a  different  aspect  to  the  trans- 
action. If  the  resistance  be  effectual  the  rule  is  discharged ;  if  not,  the 
mandamus  is  awarded. 

The  writ,  in  the  first  instance,  issues  in  an  altematiYe  form,  requir- 
ing the  party  to  do  the  act,  or  to  show  why  he  has  not  done  it  The 
party  may  therefore  make  a  return  to  the  writ,  saying  that  he  has  not 
done  the  act  required  for  such  and  such  reasons.  Where  the  reasons 
returned  are  insuffident  in  law,  the  court  quashes  the  return,  and 
awards  a  peremptory  mandamus  requiring  the  party  absolutely,  and 
without  allowing  him  any  alternative,  to  do  the  act  Where  the 
answer  is  apparently  suffident,  the  mandamus  is  at  an  end ;  and  if  the 
statements  are  untrue,  the  remedy  is  by  action  on  the  caae  for  a  false 
return,  though  in  order  to  avoid  expense  and  delay  the  party  is  allowed 
in  some  cases,  by  the  statute  9  Anne,  c.  20,  and  now  in  all  cases,  by 
1  WilL  IV.,  c.  21,  to  engraft  an  action  upon  the  mandamus  itself  by 
traversing  the  return,  namely,  by  putting  in  a  plea  contradicting  the 
allegations  contained  in  such  return  (Comyns's  Digett;  Selwyn's  Nid 
Pnut) ;  and  the  prosecutor  may  demur  to  the  return,  and  a  writ  of 
error  lies  upon  the  judgment  (6  &  7  Vict,  c.  67). 

Beddes  this  prerogative  writ  of  mandiunus,  the  plaintiff  in  any 
action  in  the  superior  courts,  except  replevin  and  ejectment,  may 
now  indorse  upon  the  writ  and  copy  to  be  served,  notice  that  he 
intends  to  claim  a  writ  of  mandamus,  and  the  plaintiff  may  thereupon 
daim  in  the  declaration,  either  together  with  any  otiier  demand  which 
may  be  enforced  in  such  action,  or  separately,  a  writ  of  mandamus, 
commanding  the  defendant  to  fulfil  any  duty  in  the  fulfilment  of  which 
the  plaintift'  is  personally  interested.  (Common  Law  Procedure  Act, 
1854 ;  17  ft  18  Vict.  c.  125,  s.  68.)  The  Court  of  Queen's  Bench  has 
hdd  that  this  providon  is  con&aed  to  those  cases  where  a  writ  of 
mandamus  might  have  been  applied  for.  (Benwn  v.  PavU,  2  Jur.. 
N.  S.  425.)  ' 

Beddes  these  providons  facilitating  the  writ  of  mandamus,  justices  of 
the  peace  may  now  be  called  upon  by  a  rule  in  the  ordinary  way,  to 
perform  their  duties  (11  &  12  Vict,  c.  44,  s.  5),  and  so  may  judges  or 
officers  of  the  County  Court  (19  ft  20  Vict.,  c.  108,  s.  48). 

MANDARINS  is  the  general  name  of  the  officers  of  state  in  China. 
They  are  chosen  from  the  men  of  letters  or  scholars  from  every  part  of 
the  empire,  who,  having  obtdned  their  degrees  and  passed  their 
examination,  have  their  names  inscribed  in  a  register  kept  by  a  court 
or  board  established  for  this  purpose.    When  an  office  in  the  adminis- 
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tmtioii  11  vacant,  the  court  presents  to  the  emperor  a  list  of  thoee  who 
■tand  foremoet  on  the  register,  from  among  whom  the  monarch  appoints 
one  to  fill  up  the  vacancy.  Sometimes  when  there  are  seyeral  candi- 
dates equally  qualified  they  draw  lots  for  the  yacant  office.  In 
Duhalde's  time  there  were  13,600  mandarins  all  over  the  empire, 
independent  of  the  military  mandarins,  or  superior  officers  of  the  army. 
The  civil  mandarins  are  divided  into  nine  classes,  the  highest  of  which, 
called  Choong-fhang  or  KO'laon,  are  ministers  of  state,  counsellors  of 
the  emperor,  or  presidents  of  the  supreme  courts.  The  governors  of 
provinces  rsuok  in  the  second  class.  The  secretaries  of  the  emperor 
belong  to  the  third  class ;  the  governors  of  cities  to  the  fourth  class, 
and  so  on.  Each  order  has  its  distinctive  mark  of  dignity.  All  is 
gradation  and  strict  subordination  among  them. 

MANDATE,  as  one  of  the  contracts  of  the  Roman  law,  was  consti- 
tuted  where  one  by  special  agreement,  or  by  tacit  assent,  had  under- 
taken to  perform  some  act  gratuitously  for  another.  The  obligations 
incumbent  on  the  mandatary,  and  enforced  against  him  by  law,  arose, 
not  from  his  receiving  a  consideration  for  what  he  had  undertaken  to 
do,  but  from  his  leading  the  mandant  to  believe  that  he  would  perform 
it,  and  thus  causing  dimiage  if  he  should  neglect  it  It  is  distinguished 
from  negotiorvm  gatio,  where  the  person  performing  the  service  under- 
takes it  without  authority  from  the  person  for  whose  behoof  it  is 
undertaken ;  and  from  locatio-conduetio,  whero  the  service  is  remune- 
rated. The  characteristics  of  mandcttum  are  briefly  stated  in  Heineccius, 
'  Ad.  Inst.,'  tit.  27,  and  by  Gaius,  iiL  155,  &c.  In  England,  mandate  in 
this  simple  sense  is  a  department  of  the  law  of  bailment.  [Bailmemt.] 
In  Scotland  there  is  a  wide  departure  from  the  old  Roman  meaning  of 
the  word,  almost  every  instance  where  one  person  acts  for  ano&er 
being  referred  to  the  contract  of  mandate ;  thus  the  commercial  agent 
buying  and  selling,  and  the  solicitor  conducting  a  litigation,  are  said  to 
be  "  mandatories."  The  case  in  which,  by  the  practice  of  the  law  of 
Scotland,  the  word  mandate  in  its  old  sense  is  best  exemplified,  is  in 
trusts,  which,  instead  of  being  subject  to  the  complex  legal  peculiarities 
which  characterise  the  system  in  England,  are  merely  treated  as  simple 
mandates. 

MANDELIC  ACID.  SjnonjmojuiwiihFormobenztiUicacid.  [Fobutl, 
Formobenzdilie  Add,] 

MANDOLINE,  a  musical  instrument  of  the  lute  kind,  but  smaller, 
having  four  strings,  which  are  tuned  as  those  of  the  violin.  The  man- 
doline is  still  met  with  occasionally  in  Italy,  but  has  fallen  into  disuse 
in  most  other  parts  of  Europe. 

MANDORE,  a  musical  instrument  of  four  strings,  of  the  lute  kind, 
no  longer  in  use  under  such  name. 

MANES,  the  name  given  by  the  Romans  to  souls  separated  from  tho 
body.  According  to  Apuleius  ('  De  Deo  Socrat'),  they  were  originally 
called  Umuretf  and  were  divided  into  two  kinds,  lartt  and  larva  ;  the 
former  being  the  souls  of  such  persons  as  had  lived  virtuous  lives,  and 
the  latter  of  such  as  had  been  wicked,  but  afterwards  the  name  of 
manes  was  applied  to  both.  [Lakes.]  The  etymology  of  manes  is 
uncertain ;  it  is  generally  derived,  by  ancient  grammarians,  from  an 
old  word,  foantu,  signifying  "  good/'  probably  in  the  same  sense  as  the 
Furies  were  called  Eumenides  by  the  Greeks.  Some  considered  the 
manes  as  the  good  and  bad  genii  which  accompanied  a  man  through 
•his  life ;  but  this  notion  appears  to  have  been  introduced  by  the  later 
PlatoniBts. 

The  stones  in  the  Roman  burial-places  and  their  funeral  urns  were 
generally  inscribed  with  the  letters  D.  M.  S. — that  is,  JHs  Manibui 
Sacrum, "  Sacred  to  the  Manes  Gods."  There  are  many  specimens  of 
such  funeral  inscriptions  in  the  British  Museum.  It  was  the  duty  of 
the  Pontifex  Maximus  to  see  that  the  Manes  were  propitiated  by 
proper  ceremonies  (Liv.,  i  20) ;  and  with  this  object  it  was  usual  to 
pour  libations  of  wine  on  the  funeral  piles,  and  also  sometimes  to 
slaughter  animals,  especially  such  as  the  deceased  had  been  fond  of. 
(Plin., '  Ep.,'  iv.  2.)  The  19th  of  February  was  dedicated  as  an  annual 
festival  to  the  Manes,  under  the  title  of  IVu«ntalia,  or  Feralia,  when  it 
was  the  special  duty  of  chUdren  and  heirs  to  offer  sacrifices  to  the 
Manes  of  their  ancestors.  (Ovid,  'Fast,'  ii.  535;  Virgil, ' .^n:/  ix. 
258 ;  Gaius,  ii.  i.) 

MANE'TTLA.  CORDIFO'LIA  is  a  Brazilian  twining  plant,  whose 
roots  possess  considerable  emetic  enei^.  The  bark  is  administered  in 
Brazil  in  powder,  in  doses  of  ^  to  1  j  drachms,  and  is  considered  a  most 
valuable  remedy  in  dropsy  and  dysentery.  (Lindley's  Flora  Medica, 
No.  862,  p.  432 ;  Maund'iB  Botanitl,  voL  ii,  pi.  87.) 

MANGANATES.    [Manoanbsb  ;  Manganic  Acid,] 

MANGANESE  (Mn).  This  metal  was  not  i8o?atei  till  about  the 
middle  of  the  18th  century,  the  natural  compounis  containing  it 
having  been  up  to  that  time  supposed  to  be  ores  of  iron.  It  is  a  con- 
stituent of  many  minerals  and,  as  black  oxide,  occurs  frequently  in 
abundance.  The  composition  of  its  ores,  and  the  localities  whence 
they  are  derived,  will  be  found  described  under  Makoanebb,  in  Nat. 
Hist.  Drv. 

Metallic  manganese  may  be  obtained,  though  with  difficulty,  by 
igniting  carbonate  of  manganese  made  up  into  a  paste  with  oU  and 
sugar.  For  this  purpose,  a  crucible  should  \>e  lined  with  charcoal,  the 
cover  luted  on,  and  the  whole  exposed  to  the  heat  of  a  smith's  forge 
for  a  couple  of  hours.  A  button  of  metal  is  thus  procured  which  may 
be  purified  byre-igniting  in  a  crucible  with  a  little  more  of  the 
O^bonate, 


Manganese  la  a  grayish  white  metal  of  inferior  lustre,  is  hard  enough 
to  scratch  steel,  is  very  brittle,  easily  split,  feebly  magnetic,  has  a 
granular  texture,  and  a  specific  gravity  of  8*018.  When  pure,  it 
speedily  absorbs  oxygen  from  the  air,  and  is  therefore  most  conveniently 
kept  below  the  sur£ftce  of  naphtha.  It  appears  to  exist  in  two  alio- 
tropic  modifications,  and  combines  with  carbon  and  with  silicon  when 
fused  in  contact  with  those  substances.  In  the  finely  divided  state  it 
slowly  decomposes  cold  water;  hot  water  being  rapidly  attacked  by  it, 
with  liberation  of  hydrogen.     Most  adds  act  upon  it  energetically. 

The  equivalent  of  manganese  is  27*57.     Its  specific  gravity,  8*013. 

Mangetnete  and  oxygen  imite  in  seven  different  proportions ;  two  of 
the  resulting  compounds  are,  however,  usually  considered  to  be  mix- 
tures of  the  other  oxides.    They  are : — 

1.  Protoxide MnO 

S.  Seequioxide  ....•••  Hii,0, 

8.  Bittoxide  .•..*•.  MnO, 

4.  Bed  oxide  (Hansmannlte)      •        •        •     .  Mn^O^ 

5.  Tarrleite  ..•••••  Mn^O, 

6.  Mangsaic  add       •.«••.  MnO, 

7.  Permanganic  aeid Mn^Of 

1.  Protoxide  of  manganese  (MnO).  Mangamnu  oxide.  Obtained  on 
heating  carbonate  of  manganese  in  a  ciurent  of  hydrogen.  It  is  a 
green  coloured  powder,  and  if  prepared  at  a  dull  red  heat,  has  such 
affinity  for  oxygen  as  to  be  spontaneously  inflammable.  It  is  a 
powerful  base,  and  forms  stable  salts  with  the  acids. 

Hydrated  protoxide  is  a  white  precipitate  produced  on  adding  an 
alkali  to  an  aqueous  solution  of  a  manganoua  salt.  In  contact  with 
air  it  rapidly  absorbs  oxygen  and  becomes  brown. 

2.  Saquioxide  ofmangamait  (Mn^O,)  is  formed  when  the  protoxide  is 
exposed  to  the  air.  It  is  a  feeble  base,  isomorphous  with  idumina  and 
sesquioxide  of  iron. 

It  occurs  native  as  bravmiU,  Its  solution  in  dilute  sulphuric  add  is 
red,  and  on  the  addition  of  an  alkaline  sulphate,  octohedral  crystals  are 
deposited,  resembling  alum,  but  having  Mn,0,  in  the  place  of  A1,0,. 
The  potash  salt  contains  Mn,0„  8S03+E0,S0,  +  24Aq. 

Hydrated  sesquioxide  is  produced  by  exposure  of  the  hydrated  pro- 
toxide to  the  air.  It  also  occurs  nativa  [Manganbsb,  Manganite, 
in  Nat.  Hmt.  Div.] 

8.  Binoxide  of  manganese  (MnO^).  Peroxide  of  manganese,  Thii 
oxide  occurs  largely  in  nature,  and  is  called  pyroUmte  by  mineralogists, 
see  Nat.  Hist.  Div.  In  commerce,  it  \b  generally  simply  termed 
manganese f  and  is  largely  used  in  the  manufacture  of  chlorine  com> 
poimds,  also  to  give  a  block  colour  to  earthenware,  and  in  Glass 
MAinTFACTUBB  (vol  iv.,  ool.  891). 

When  heated,  binoxide  of  manganese  yields  up  one-third  of  its 
oxygen ;  boiled  with  sulphuric  acid  it  is  converted  into  a  salt  of  the 
protoxide,  oxygen  here  also  being  eliminated. 

The  aasay  of  binoxide  of  manganese  \b  an  important  operation  con- 
nected with  the  manufacture  of  bleaching-powder.  It  depends  upon 
the  conversion  of  oxalic  add  into  carbonic  add,  by  the  action  of  the 
oxygen  that  is  evolved  when  binoxide  of  manganese  is  heated  with 
Bulj^urio  add.  The  apparatus  in  which  it  is  performed  ia  weighed 
before  and  after  the  evolution  of  the  carbonic  add,  and  the  loss  sus- 
tained, that  is  the  weight  of  the  carbonic  add,  exactly  indicates  the 
weight  of  peroxide  of  manganese  in  the  sample. 

4.  Jied  oxide  of  manganese  (MujO^,  or  MnO+Mn-O^,  or  2MnO+ 
MnO,)  occurs  native.    [Maroanbsk,  ffansmannitef  in  Nat.  Hibt.  Div.] 

5.  Varvieite  (Mn^O,,  or  "Mnfi^  -f  2ilia0^,  See  also  MAiroAnxsE,  in 
Nat.  Hist.  Div. 

6.  Manganie  aeid  (MnO^),  Equal  parts  of  caustic  potash  and  binoxide 
of  manganese  are  fused  together,  the  mass  beiog  frequently  stirred  to 
promote  absorption  of  oxygen.  The  resulting  green  mass  is  manganate 
of  potash, 

7.  Permanganic  aeid  (Mnfi,),  ffypermanganieacid.  When  a  strong 
solution  of  manganate  of  potadi  is  poured  into  warm  water,  it  imme- 
diately commences  to  pass  through  several  succesdve  changes  of  colour, 
and  hence  has  recdved  the  name  of  mineral  chameleon.  The  final  colour 
is  a  purple,  and  is  owing  to  permanganate  of  potash.  The  latter  salt  is 
however  more  quickly  prepared  by  fusing  binoxide  of  manganese  with 
caustic  alkali  and  a  nitrate  or  chlorate. 

The  permanganates  are  far  more  stable  salts  than  the  manganateSf 
and  are  mostly  crystallisable.  The  potash  salt  occurs  in  beautiful 
prismatic  crystals.  Permanganic  acid  may  be  isolated,  but  not  man- 
ganic add. 

The  manganates  and  permangftnateshave  of  late  years  come  into  use  as 
oxidising  agents,  especially  for  purposes  of  disinf ection,  as  they  readily 
yidd  up  thdr  oxygen  to  organic  matter. 

Manganese  and  ntZpAur  form  one  compound,  namdy, — 

Suiphide  of  manganese  (MnS).  Manganous  su^hide.  It  occurs  native 
as  manganese  blende,  and  is  precipitated  of  a  flesh  colour  when  an 
alkaline  sulphide  is  added  to  a  solution  of  a  manganous  salt.  It  is 
soluble  in  acetic  add,  a  property  taken  advantage  of  in  separating  man- 
ganese from  nickd  and  cobalt. 

The  iodide,  bromide,  saidjltunide  of  manganese  are  unimportant  salts. 

Manganese  and  chlorine  form — 

Frotoohloride UnCl 

Betqdchloride       ••••#.    Mn,Gl, 
!  Perohloride      •••-»•••    Ma,Gly 
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ProtoMoride  of  manffcmete  (MnCl)  ib  the  only  important  ohloride. 
It  is  lately  produoed  in  the  preparation  of  CHLORnrx.  By  evaporation 
its  solution  yields  pink  crystals  containing  foiur  equiyalenta  of  water  of 
czystallisation. 

Carbonate  of  mamganae  (MnO,  CO^  is  a  bufif-coloured  powder  pre- 
cipitated when  an  alkaline  carbonate  is  added  to  a  manganous  salt. 

Sulphate  of  mangane»e  (MnO,  SO,  +  7H0,  and  sometimes  MnO,  SO, 

■¥  5H0).   Formed  by  treating  the  binozide  with  strong  sulphuric  acid. 

It  is  a  rose-coloured  soluble  salt,  isomorphous  with  sulphate  of  mag- 

nesia.   It  is  largely  used  in  dyeing  and  calico-printing.    It  forms  double 

»alu  with  alkaline  sulphates. 

NitnUe  of  manganut  is  a  deliquescent  salt  oocuring  in  adcular 
crystals. 

SiUoatet  ofmanganeae.  Several  of  these  occur  native.  [Manoarbsb^ 
in  Nat.  Hist.  Div.] 

Tesls  for  manf/anese. — The  non-precipitation  by  sulphuretted  hydro- 
gen, and  the  formation  of  the  sulphide  and  hydrated  oxide  in  the 
manner  already  indicated,  readUy  characterise  Uie  protosalts  of  man- 
ganese. Manganese  is  also  detected  by  the  production  of  an  ame- 
thystine bead  when  a  very  small  quantity  of  the  substance  under 
examination  is  heated  with  borax  in  the  blow-pipe  flame. 

BatimcUum  ofmanganete. — Except  for  the  valuation  of  the  binoxide, 
this  is  usually  effected  by  precipitating  the  carbonate  and  igniting  it  in 
an  open  cruciblcj  whereby  the  red  oxide  (MUjO  J  is  produced,  containing 
72*7  per  cent  of  metal. 

MANGANESE  ALUM.    [Alums.] 

MANGANESE,  Medical  ProperHea  of    During  the  prevalence  of 

Eneumatio  medicine,  preparations  of  manganese,  particularly  the 
inoxide,  on  account  of  the  large  quantity  of  oxygen  it  can  yield,  were 
much  employed;  but  since  Uie  vievrs  of  Beddoes  and  others,  who 
recommendea  them,  have  become  obsolete,  the  articles  suggested  to  be 
used  have  fallen  into  oblivion.  A  rational  ground  for  reviving  some 
of  them  is  to  be  found  in  the  facts  that  oxide  of  manganese  exiBts  as  a 
constituent  of  the  bones,  and  may  in  some  cases  be  deficient  in  these 
structures,  and  also  that  carbonate  of  manganese  exists  in  some  of  the 
mineral  springs  of  Carlsbad  and  Marienbad,  and  hydrochlorate  of  man- 
ganese exists  in  the  waters  of  Ejeutznach.  The  presence  of  these 
salts  in  waters  much  celebrated  for  their  utility  in  various  chronic 
diswises  has  suggested  their  employment  in  some  of  the  complaints 
which  are  frequently  benefited  by  them.  But  even  if  their  curative 
properties  are  insufficient  to  establish  them  as  valuable  medieines,  the 
deleterious  effects  of  some  forms  of  manganese  justify  a  notice  of  them 
in  this  place.  The  extensive  employment  of  black  oxide  of  manganese 
*  in  the  preparation  of  bleaching-powder  produces  in  some,  of  the  work- 
men a  form  of  paralysis  whidi  should  be  early  noticed,  inasmuch  as 
after  it  is  thoroughly  established  it  seems  altogether  incurable,  and 
the  only  chance  of  escape  is  the  complete  abandoning  of  the  occupation. 
It  is  limited  to  paralysis  of  the  lower  extremities,  affecting  the  motor 
nerves  only,  for  the  sensibility  is  unimpaired.  Astaggving  gait  is 
the  first  symptom  of  its  commencement:  this  is  often  perceived  sooner 
by  others  than  by  the  sufferer.  No  cholic,  nor  constipation,  such  as 
attends  the  use  of  lead,  is  manifested.  (See  Dr.  Couper's  paper  in 
'  British  Annals  of  Medicine,'  i,  p.  41.) 

Binoxide  of  manganese  has  been  used  internally  in  pills,  and  also  as 
a  gargle;  externally  as  an  ointment  in  some  obstuiate  cutaneous 
affections.  It  does  not  appter  entitled  to  much  attention.  Hydro- 
chlorate,  and  still  more  sulphate,  of  manganese,  deserves  attention  as 
chologogue  cathartics,  or  promoters  of  the  secretion  of  bile.  The 
latter  sidt  has  a  cooling  and  bitter  taste,  resembling  that  of  Glauber 
salts.  Dissolved  in  a  considerable  quantity  of  water,  and  taken  in  the 
morning,  it  produces  several  liquid  stools.  Its  purgative  action  may 
be  increased  by  giving  it  with  infusion  of  senna  or  with  rhubarbi 
Alkalies  and  their  carbonates  are  incompatible  with  it,  as  decomposition 
occurs.  Its  power  of  augmenting  the  secretion  of  bile  renders  it  a 
valuable  agent  along  with  mercury,  or  as  a  substitute  for  it  where  mer- 
cury cannot  be  borne.  It  is  useful  in  gout.  Care  must  be  observed 
in  using  it,  as  in  doses  as  large  as  some  writers  have  recommended,  it 
causes  dangerous,  if  not  fatal,  consequences. 

The  sulj^ted  ferro-manganesian  waters  of  Crausac,  a  village  in  the 
south-west  of  France,  between  Bordeaux  and  Toulouse,  with  springs 
in  which  this  combination  exists  in  two  different  degrees  of  strength, 
present  a  valuable  means  of  benefiting  feeble  systems. 

The  manganate  of  potassa,  known  by  the  name  of  "mineral 
chameleon,"  furnishes  a  useful  caustic  and  escharotic,  especially  for 
foul  and  fetid  ulcers. 

Manganic  acid  and  permanganate  of  potass  are  very  valuable  disin- 
fectants. Manganic  acid  is  employed  as  a  means  of  testing  the  purity 
or  degrees  of  impurity  of  the  air.    [Disinfbgtants.] 

MANGANIC  ACID.    [MANOAzrESB.] 

MANGE,  an  eruptive  disease  to  which  dogs,  and  all  the  canine  race, 
as  wolves,  foxes,  Ac...  as  also  horses,  are  subject.  It  usually  occurs  as 
the  result  of  dirt  and  confinement,  bad  or  deficient  food,  or  some  other 
circumstances  producing  a  generally  unhealthy  condition.  There  are 
several  forms  of  mange,  but  the  red  mange  tuid  the  common  scabby 
kind  are  the  most  frequent.  It  has  many  analogies  to  the  itch  in  man 
[Itch]  ;  and  the  fluid  dischaiged  from  the  eruption  of^the  mange  in 
horses  and  dogs  has  sometimes  been  known  to  produce^^e  itch  in  the 
human  skin.    Both  appear  to  depend  in  general  on  the  presence  of  a 

ABT8  AND  WJL  DIV.  YOIn  V. 


minute  species  of  Acarus  which  burrows  beneath  the  skin,  and  thus 
excites  the  irritation  and  itching  by  which  these  diseases  are  peculiarly 
characterised.  The  cure  is  to  be  effected  chiefly  by  the  use  of  prepara- 
tions of  sulphur,  outwardly  and  inwardly ;  but  the  mange  in  dogs  is 
usually  difficult  of  cure. 

MANGLE.    rCALEin)BRiN0.1 

MANGOLD  WURZEL.  For  many  vears  this  plant  has  been 
increasing  in  agricultural  importance.  When  well  grown  it  is  a  much 
htiger  root  than  the  Swedish  or  common  turnip,  and  as  it  is  cultivated 
more  easily  and  with  greater  certainty,. at  the  same  time  that  it  is, 
during  most  of  the  season,  a  better  food,  no  wonder  that  its  cultivation 
is  increasing.  It  is  more  eai^  to  get  30  tons  of  mangol()s  per  acte  than 
20  tons  of  swedes ;  indeed,  the  latter  crop  is  becoming  more  hasardous 
and  unsatisfaotorjr  year  by  year,  while  evezv  year  mangolds  are  increas- 
ing in  the  estimation  in  which  they  are  held.  They  are  not  liable  to 
the  attack  of  fly  or  caterpillar,  and  though  a  grub  occasionally  pene- 
trates the  leaf  and  eats  out  the  substance  of  it,  and  though  it  is  at 
midsummer  sometimes  attacked  by  a  sort  of  canker,  which  appears  to 
scordi  the  plant  and  check  its  further  growth,  yet  it  is  much  less  hable 
to  injury  or  disesse  than  any  other  of  our  root  crops ;  and  sown  as  it  is 
earlier  in  spring  time  than  the  turnip,  it  is  sure  of  sufficient  moisture 
during  its  early  growth.  In  summer  time  it  stands  hot  weather  better 
than  the  turnip,  and  in  the  autumn  it  grows  more  rapidly  to  maturity. 
It  needs  to  be  harvested,  pitted,  or  otherwise  protected,  before  frost 
comes  on,  as  it  is  not  so  hsurdy  as  the  turnip,  and  this  is  the  only  point 
in  which  it  is  inferior.  The  cultivation  of  mangold  wurzel  very  much 
resembles  that  of  the  turnip  crop.  It  is  usmJ  to  give  it  a  heavier 
dressing  of  dung  than  the  turnip  receives,  and  this  on  heavy  soils, 
which  it  rather  affects,  may  well  be  put  on  in  the  autumn,  thus  leaving 
for  spring  time  less  occasion  for  anything  beyond  mere  sur&ce  harrow- 
ing and  stirring.  The  best  wa^  to  prepare  the  land  is,  after  a  sufficient 
cleaning  and  stirring,  to  lay  it  up  in  ribs  or  drills  at  least  80  inches 
wide,  to  cart  on  10  to  20  tons  of  farm-yard  dung,  per  acre  and  cover  it 
up  before  winter,  by  splitting  the  drills  with  the  double  mould-board 
pfou^  If  this  is  not  done  till  spring  tune,  then  before  the  dung  is 
covered,  it  is  well  to  sow  broadcast  whatever  artificial  manure  is  added ; 
as,  for  instance,  8  cwts.  of  guano  per  acre,  or  4  or  5  cwta.  of  a  super- 
phosphate, or  blood  manure.  The  splitting  of  the  drills  covers  up 
this  artificial  dressing,  at  the  same  time  that  it  gathers  it  somewhat 
together  in  the  drill  on  which  the  seed  is  to  be  drilled  or  dibbled. 
Seven  pounds  of  the  seeds  are  needed  peracre,  and  they  may  be  soaked 
for  a  day  or  two  in  water  before  sowing,  if  it  be  desuned  to  have  an 
early  braird.  If  drilled  a  rowcomes  up  along  the  top  of  each  drill, 
and  is  afterwards  singled  out  to  intervals  of  15  or  18  inches.  If 
dibbled,  three  or  four  of  the  seed  capsules  are  thrust  into  the  soil  with 
the  half -closed  hand,  which  holds  them,  so  as  not  to  plsoe  them  deeply, 
and  soil  enough  is  laid  upon  them  by  a  sliding  half-pressure  of  the 
footk  The  mangold  seed  is  easily  buried;  half  an  inch  of  soil  is  more 
than  covering  enough.  The  seed  thus  comes  up  in  bunches,  the  in- 
tervals between  the  rows  are  horse-hoed,  and  the  intervals  between  the 
bunches  are  hand-hoed,  and  the  bunches  themselves  are  singled  out  by 
hand  as  soon  as  they  are  2  or  8  inches  high.  Repeated  horse-hoeingB, 
and  another  hand-hoeing  constitute  the  summer  cultivation ;  and  after  a 
moist  season,  on  good  land  well  manured,  a  crop  of  40  tons  per  acre  is 
not  an  unusual  produce.  At  the  intervals  of  80  inches  and  18  inches 
respectively  between  the  rows  and  the  plants,  about  11,000  plants  may 
be  expected  per  acre,  or  about  5  tons  for  every  single  pound  the  plants 
ma^  average  in  weight ;  and  8  lbs.  a  piece  is  not  an  impossible  average 
weight  to  attun. 

Among  the  sorts  are  the  red  and  yellow,  and  white,  as  to  colour,  and 
the  globe,  long,  and  bulged,  as  to  shape. 

The  long  red  Elvetham  which  has  a  bulged  shape  is  one  of  the  best ; 
the  globe  mangolds  are  probably  the  best  for  retaining  their  juice  and 
freshness  till  a  late  period  in  the  following  year ;  for  this  is  one  principal 
advantage  of  this  root,  that  it  retains  its  value  all  through  the  summer, 
and  is  thus  a  most  valuable  food  to  keep  for  those  awkward  periods  in 
a  droughty  season,  which  sometimes  intervene  between  the  successive 
forage  crops  on  which  the  farmer  depends  for  the  continuous  feeding 
of  his  stock.  The  mangold  has  hitherto  been  regarded  as  rather  physic 
than  food  if  taken  early  in  the  autumn ;  and  there  is  an  impression 
against  it  too  as  to  its  unfitness  for  breeding  stock ;  there  is  also  a 
feeling  that  it  exhausts  the  land  more  than  turnips  for  the  enstiing 
grain  crop. 

On  the  first  of  these  points  we  have  now  ample  experience  of  its 
perfect  safety  however  early  it  be  given  as  food,  ttie  only  thing  needed 
as  precaution  being  that  it  should  be  grated  rather  than  cut  in  pieces, 
and  mixed  with  duff  of  straw  and  hay,  rather  than  given  whole,  along 
with  unchaffed  fodder.  The  root-graters,  which  ox  late  years  have 
come  into  general  use,  are  admirably  adapted  to  this  treatment  of  the 
mangold  root,  and  any  proportion  between  the  succulent  and  the  dry 
food  may  be  thus  adopted  quite  apart  from  any  power  of  selection 
on  the  part  of  the  animal  thus  fed,  which  may  thus  be  provided  with 
food  just  in  the  proportion  needed  to  keep  their  feeces  of  the  right 
consirtence.  This  root,  when  thus  gradually  given  to  cattle,  or  sheep, 
or  swine,  may  also  be  safely  given  to  them  when  in  breeding  condition. 
It  is  a  sudden  change  of  food  which  is  injurious  to  animals  in  that 
s^Kte,  especially  if  it  be  from  comparatively  dry  to  succulent  food. 
Mangolds  are  very  succulent,  but  if  animals  are  gradually  accustomed 
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to  them,  and  at  tlie  Bttoe  time  drier  fo^  be  mlttd  with  them  when- 
erer  the  necessity  is  seen,  no  harm  has  been  done  by  thdi-  free  use 
for  either  sheep,  pigs,  or  oows. 

The  imtirettion  lliat  maogcMs  itre  an  erhanster  of  i^  soil,  has 
a  real  foundation  in  the  fact  that  they  generally  produee  twioe  as 
great  a  crop  as  swedes  do ;  but  probably  the  chief  caoae  lor  the  befief 
exists  itt  tiu»  ftat  lliat  swedes  aM  generally  consumed  on  the  land  by 
sheep,  whereas  mangolds,  owing  to  their  being  kss  able  (hi  fact 
nnable)  to  withstand  the  frost,  are  more  generally  removed  from  the 
land  and  eottBVRnod  in  yarda  • 

In  order  to  protect  this  crop  from  the  frost  it  must  be  lifted  eariy 
in  October,  and  carried  to  heaps  either  in  sheds,  or  in  pits  on  the 
grotmd  and  covered  up  with  straw  and  earth.  It  is  well  to  let  them 
remain  for  a  fortnight  lightly  covered  with  straw  before  covering  them 
up  with  earth,  as  time  is  thus  given  for  ventilation,  and  they  dry  a 
little,  and  are  lees  liable  to  ferment  and  rot  when  in  the  closed  heap. 
They  may  be  graduidly  brought  into  consumption  from  earfy  autumn, 
and  giten  to  3l  sorts  of  stock  with  perfect  safety;  but  it  is  in  late 
spring,  and  even  throu^  the  summer,  that  their  greatest  value  as 
feeding  stuff  is  seen.  When  swedes  and  tunlips  get  tough  and  pithy, 
they  nte  still  crisp  and  juicy,  and  mcrease  in  sweotness  as  tiiey  increase 
in  age. 

For  small  dairies  the  matngold  is  especially  valuable,  as  during 
autumn  a  few  of  the  lower  leaves  of  the  plant,  still  good  as  food,  macy 
be  removed  from  it  for  that  purpose  and  given  to  the  cows.  The 
mangold  produces  a  poor  milk,  and  a  white  butter,  when  given  as  the 
only  food.  This  btitter  has  a  slightly  bitter  taste,  but  it  has  no  such 
disagreeable  taste  as  when  derived  from  the  consumption  of  turnips  or 
cabbages.    

MAN(H)»TiJ!f  (C^qH^Ojo  f).  A  pecuHar  crystAlline  prindple  con- 
tained in  the  fruit  of  the  Garcima  mangtukma, 

MANIA.    flNSAiriTT:  LtmACY.] 

MANICH^ANS,    [Maui,  in  Bioo.  Dnr.] 

MANIGHORD,  a  keyed  musical  instrument,  of  the  spinnet  kind, 
simihr  in  all  respects  to  the  clavichord.    [Clatichobd.] 

MANIFULATIOK,  CfHEHIGAL,  the  mechanical  operations  per- 
formed in  the  chemist's  laboratory.  For  several  such  operations  con- 
nected with  chemical  analysis,  see.  ChehioaXi  Avaltsib  ;  and  for 
furUier  details  in  that  and  other  descriptions  of  <4iemical  manipulation, 
see  Faraday's '  Chemical  Manipulations/  and  'Handbook  of  Chemical 
Manipuktion '  by  OreviUe  WiUiams,  1857. 

MAKNA,  the  concrete  juice  of  the  Onnu  Steropaa,  and  Omvs 
MohmdifoUa,  spedes  of  flowering  ash  which  are  natives  of  the  South 
of  Europe,  growing  abundantly  in  Sicily,  Calabria,  Apulia,  &c.  jThe 
juice  exudes  spontaneously  in  warm  dry  weacther,  and  concretes  upon 
the  bark  of  the  trea  It  occasionally  flows  from  the  leaves,  forming 
fear»,  now  rarely  met  with  in  commerce.  The  flow  is  thought  to  be 
the  result  of  the  puncture  of  the  Oieada  Omi,  Linn. ;  Tetti^mAa  Omi, 
Fabric.  It  has  a  slight  pecuHar  odour,  and  a  sweetish  taste,  mixed 
with  a  slight  degree  of  bitterness,  and  sltogether  leaves  a  dissgreeable 
impression.  Its  texture  is  generally  granular;  but  the  finer  pieces 
when  broken  are  often  hoBow,  and  when  examined  by  the  microscope 
exhibit  snieidar  crystals.  Hsnna  is  perfectly  soluble  both  in  water 
and  in  ucohct;  the  crystak  deposited  by  cooling  a  hot  spirituous 
solution  constitute  a  peculiar  variety  of  sugar,  which  has  been  called 
9ummie;  it  diflers  however  from  common  sugar  in  not  being  fer- 
mentable. According  to  BuchoLs,  100  parts  ox  flake  noanna  contain 
about  60  of  mannite,  mixed  with  nnciyBtallisable  sugar,  purgative 
principle,  gum,  &c. 

Maunite  is  composed  of  ^ 
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and  nitrio  acids  transfoms  it  into  niirmimmmie  CitHtiNOJ^O 
Fused  with  hydrate  of  potash  it  gives  a  mizfeura  ol  f ormiate,  acetate, 
and  pK^ionate  of  potash : 
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MaacA  is  enifloyad  as  a  gentle  haaliv«,  fbr  ehikhran  or  peiWMis  of 
weak  habitSi  It  is  however  seldoiB  exhibited  alone,  bnft  as  an  adjunct 
to  other  more  active  medioiMS^  as  seana,  rht^wib,  4o.  [Faazinub, 
Manxa,  in  Nat.  Huv.  Dit.] 

MANNITR  (C,,H»^0,J.  Mmkr^m  A^or,  OrtmuUn,  Frmtmm. 
The  juices  of  many  plants  contain  a  peculiar  saccharine  ttij^^^^w  called 
>BAimito»  which  ioims  the  principal  ooDstatuent  of  the  drug  moim*— 
the  inspissated  juice  of  the  >VasaMisomi».  Hamite  is  also  found  in 
celery,  aspaiagui^  oiuoqs,  and  savenl  kinds  vi  frmgi  It  is  fanned 
in  large  quantity  in  the  prooess  lor  preparing  hkctw  aeid,  and  fiaaily  it 
ooours  ia  some  desoripttoM  ol  cider. 

Maanite  is  most  eacily  obteined  in  a  state  of  puiitjy  hy  digestnig 
manaa  in  hot  alcohol;  on  oooling  the  filtered  solution,  tiie  maanito 
IS  deposited  ia  OfTstala  which  fuse  at  M0%  arovery  soluble  in  water 
and  possess  a  sweet  taste.  Maanito  may  be  distinguished  from  cane 
sugar  by  fwming  mdphtmmmMc  meid  (CeH,0„  8  80 J,  without  any 
Qharnng  whM  treated  with  soiphuric  ad^^  from  giape  sugar  it  is  also 
gstingMshftd  by  not  becoming  brown  when  heated  with  solutions  of 
the  alkalies. 

Mannite  Is  not  soseeptibto  of  aleoholic  f ermentatioii ;  aitric  aoid 
ooDTerts  It  into  awehario  aad  oisalic  adds,  whilst  a  mixture  of  sulphuric 
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Heated  with  several  of  the  acids  nuomite  yiolds  bodies  resembling 
ethers,  which  under  the  influence  of  alkalies  r^ienerate  the  original 
add  and  a  body  named  moMniiane  (Ci^,,0,4y}.  The  latter  in  contact 
with  water  gradually  assimilates  two  atoms,  and  becomes  reconverted 
into  msanite. 

Pulcote  or  Dulcin  (Cj-Hi^Oj,)  and  PhycUe  (C^^^^fi^^)  are  saccharine 
substances  isomeric  wi£  mannite.  Qt^irdie  (Ci,H|,0,o)  is  also  closely 
allied  with  mannite,  and  like  the  latter  is  converted  into  a  detonating 
compound,  niirogitireite,  when  treated  with  a  mixture  of  nitric  and 
sulphuric  adds. 

MANKITANE.    [Maknitb.] 

MANOEUVRES,  or  MILITARY  EVOLUTIONS,  are  the  move- 
ments made  by  anv  body  of  troops,  either  acting  by  itself  or  in 
conjunction  witii  other  bodies,  lor  the  purpose  of  arriving  at  or  of 
retning  from  a  field  <d  batUe,  or  of  phiong  itself  in  a  podtion  to  act 
cffendvdy  or  defensively  against  an  enemy. 

The  oireumstBaces  attending  the  great  movements  of  armies  along 
their  lines  of  communication,  and  the  dispodtioils  of  the  troops  on  the 
field  of  battle,  are  developed  under  the  words  Stbateot  and  Tactics. 
The  present  article  will  &eref ore  comprehend  merely  a  description  of 
the  manner  in  which  the  principal  evoluttons  of  a  battalion  of  infantry, 
a  regimeat  of  cavalry,  and  an  entire  army,  are  performed,  and  wUl 
conclude  with  a  diort  account  of  the  movements  of  light  troops  in 
the  field. 

Evohaim$  cf  a  BaUaiUim. — ^Wfaen  a  battalion  formed  in  line  baa  to 
march  in  that  order  towards  the  front  or  rear,  in  order  to  ensure  exact- 
ness in  the  movement,  the  centre  Serjeant,  who  is  between  the  two 
oofenrs,  selects  two  points  to  march  on  under  the  superintendence  of  a 
mounted  officer.  When  the  line  of  direction  is  determined  on,  he  gives 
the  word  "  steady ; "  and  on  the  word  "  quick  march  "  being  given,  the 
battalion  moves  off,  dressing  by  this  Serjeant,  who  moves  straight  to 
his  front  in  tins  directbn.  To  see  that  the  centre  Serjeant  preserves 
his  direction  correctly,  the  serjeant-major  and  a  mounted  officer  remain 
fadted  until  the  line  has  advanced  20  or  80  paces;  they  then  follow 
in  rear.  In  the  same  way,  when  retiring,  on  the  battalion  facing  about, 
the  serjeant-major  and  a  mounted  officer  pass  through  the  ranks  sad 
place  themsdves  behind  the  centre  to  superintend  the  movement^ 
While  the  battalion  is  thus  moving  in  line,  the  two  flanked  oompaaiee 
may  be  wheeled  badcwards,  and  made  to  mardi  in  files  perpendicularly 
to  the  tins  ol  the  battdion,  in  order  to  cover  it ;  and  on  a  hdt  being 
ordered,  they  would  faob  towards  the  enemy. 

This  order  of  march  can  of  course  only  tako  place  where  the  countiy 
is  open;  when  partid  dbstades  ooour,  the  troops  near  them  neoessari^ 
form  in  file  tiU  they  have  peaKd  themy  and  afterwards  they  move  up 
into  the  line,  or  the  companiai  may  advance  by  files  or  fours  from  the 
right  or  left ;  but  when  the  obstacles  are  of  great  extent,  and  occur 
frequently,  it  is  evident  that  the  march  of  the  battalion  should  be  in 
cdumn. 

Columns  formed  for  this  purpose  ar^  designated  cohimna  of  com- 
panies, of  subdivisions,  snd  of  sections,  aocordiag  ss  their  breadths,  or 
the  extent  of  thdr  fnmt,  is  equd  to  that  of  a  whole,  a  hdf ,  or  any 
portion  of  a  oompany ;  and  they  are  add  to  be  at  open  order,  at  half, 
or  at  quarter  distsaoe,  according  as  the  intervals  between  the  ontnpanies 
or  dwir  dividons  are  equal  to  the  vdrole,  to  one-half,  or  to  one-quartsr 
of  the  breadth  of  the  column.  The  order  is  said  to  be  dose  wiran  the 
severd  dividons  are  at  the  (Ustanoe  of  one  pace  only  from  eadi  other 
in  the  length  of  the  cdumn.  When  the  company  or  sabdividon  whose 
position  is  on  the  rig^t  of  the  hue  is  in  fron^  the  left  of  that  coa[ipaay 
or  subdividon  is  called  the  pivot,  and  the  right  the  reverse  flsnk,  and 
vice  vend  ;  that  is,  wken  ike  rig^  tt  mfrtml  the  l^  if  Ae  fiwH^wkm  ike 
left  is  in  fnmt  the  right  it  the  pivot,  because,  in  refotniinx  line,  the 
whed,  except  in  wheehng  backwards,  must  evidently  be  on  this  flank ; 
for  if  the  whed  were  mide  on  the  other  flank,  the  compaaias  would 
become  inverted. 

The  whed  from  line  into  cdumn,  and  the  coaveraS,  whaft  ths 
battslion  is  at  a  hdty  must  obrioudy  be  performed  by  fandng  the 
dividons  to  describe  a  quarter  of  a  cirds  on  their  respective  pivots. 
But  when  a  battalion  in  column  is  on  the  march,  and  it  is  raqoved  to 
chsnge  the  route,  should  the  divisioos  ba  at  the  fuH  distances  firom 
each  other, — ^that  is,  at  iatervals  equal  to-  the  length  of  a  dividoa,— it 
is  necessaiy  that  the  first  division,  after  having  described  on  its  pivot 
an  angle  equd  to  that  which  tha  new  direction  is  to  aatko  with  the 
former,  should  march  forward  as  soon  as  the  whadiag  pivot  of  the 
next  dividon  has  arrived  at  tha  Hke  pivot  of  the  first  division ;  the 
second  divisica  then  wheels  and  manmes  in  like  manner,  and  so  on. 
The  same  rule  may  be  followed  when  tha  divisions  are  at  less  than  full 
distsnee,  provided  the  angle  which  tbs  intendsd  directioo  cf  manh 
makes  witJl  the  former  is  suffidently  obtuse  to  allow  the  ^visions  to 
describe  the  required  sngle  without  ittterfiering  with  one  anodasr,  other- 
wise the  wheeling  is  performed  in  tUs  way:  tha  leadmg  oompsay 
wheda  round  at  a  short  pace,  so  wfulatsd  as  to  give  tiaia  lor  thi 
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Nfmaming  oompanies  to  sirdA  round  tbo  fl«Dk  on  wbifib  the  irbeel  ia 
being  nuida  Thi«  M  doi^o  bv  tbo  leor  ooiQ])fui|M>  wben  at  ibe  bait, 
soaklBg  a  ball-£iM  to  tbo  vigbt^  ok  on  tbe  marcb  a  bal|-tuni  to  tbo 
zi^t  (vunpoaittg  tbo  vboel  to  bo  to  tbo  lofth  and  oaob  man  moving 
round  on  tbo  oivcumforenpo  of  a  oixolo  pI  wlucb  tbo  wboobng^poUt  ia 
tbo  oontvo.  Tbo  wbooUngn  may  bo  m^do  upon  laitber  oxtremity  ol  a 
oompaay  or  aubdiTiaion,  and  tboy  may  tako  p]a<^  oitber  £oiwa^  or 
backward,  aocording  to  oireumatanooa ;  oooaaionally,  alao,  a  company  ia 
required  to  perform  a  vbeol  upon  ita  oontroj  in  whiob  oaao  oao-balf 
wboola  backiiard  and  tbo  otbor  balf  forward;  but  \^  aU  oaaoa  tbo  pivot- 
flanka  are  to  remain  dreaaedj  or  in  ono  line. 

Wbon  a  battalion  ia  formed  into  a  oolumn  lor  tbo  pnrpoao  of  an 
attack,  it  ia  oaUod  a  column  of  mancauvre ;  and  wben  an  formed  in 
order  to  move  along  a  road  or  tbrougb  a  defilo,  a  oolumn  of  route.  In 
either  oaia  tbo  column  may  be  in  open  order,  at  balf  or  at  quarter 
diatanoe,  or  in  doae  onier ;  and  in  tbo  first  formation  tbo  column,  of 
oourao,  oooui^ea  in  longtb  an  extent  of  ground  equal  to  tbat  wbicb  it 
oocupiea  in  bne,  minua  tbo  lengtb  ol  tbo  firit  diviaion,  Columna  at 
balf  or  at  quarter  diatanco,  or  at  doae  order,  bave  tba  oonvenionoe  of 
moving  upon  leaa  apace  than  the  open  column,  with  equal  capacity  of 
lorming  in  any  manner  tbat  may  be  required  for  resisting  an  attack ; 
and  their  oompaot  order  enablea  tbem  to  avoid  tbo  ovila  attending 
the  lota  of  diatancaa  wbiob  may  ooonr  vitb  an  open  CQlunWj.from  the 
inequalitiea  of  the  ground. 

The  battalion  in  line  may  bo  formed  into  a  aingle  or  double  colunm : 
the  fonnor  upon  or  in  rear  of  oitber  4ank  company,  and  tbo  latter 
upon  tbo  two  centre  oompaniea  or  the  two  centre  aubdiviai(ma.  In 
either  oaae  tbo  column  ia  equally  fit  for  ita  purpoae,  and  tbo  preference 
of  one  to  the  other  muat  depend  upon  the  ground  or  upon  tbo  point 
to  which  the  movement  ia  to  bo  directed :  the  aingle  oolumn,  however, 
can  alwava  be  diminiBhod  to  tbo  anaUeat  dagree,  according  to  the 
defile;  wbereaa  the  double  oolumn,  if  much  diminiabed,  may  be  in 
danger  of  becoming  diaordorad  by  tbo  interauztura  of  the  filee.  For 
an  attack,  the  oolumn  formed  on  the  centra  of  a  battalion  oan  bo  more 
rapidly  brought  to  bear  upon  the  required  point  than  a  oolumn  formed 
on  one  of  the  winga,  aeeing  tbat  the  diviaiona  in  line  have  but  ball  the 
diatanoe  to  marob  through  in  ordar  to  airive  at  their  plaoea  in  the 
oolumn,  and  a  corraaponding  advantage  ia  enjoyed  when  tho  battalion 
hMM  to  diq^y  from  oolumn  into  line. 

It  ia  to  bo  obaerved  that  the  front  of  a  eolunm  abould  never  be 
unneoeaaarily  contracted,  and  battaliona  d&ould  be  ao  inatructod  aa  to 
render  it  iodifferent  whether  tho  firat  or  aeoond  rank  ia  in  front,  or 
whether  tho  right  or  left  flank  diviaiQn  (of  the  line)  ia  at  tbo  bead  of 
tbo  column ;  but  oooasiona  may  ooour  in  which  the  order  of  battle  ia 
to  be  reverBBd,  and  then  the  diviaiona  muat  nooeaaanly  change  their 
positions  bv  countermarching. 

A  battalion  in  oolumn  at  open  order  ia  formed  in  line  to  tbo  front 
by  the  rear  oompaniea  wheeling  backwards  an  eighth  of  a  circle  on  their 
right  or  left,  acoon^ng  aa  the  right  or  left  ia  in  front,  and  then  moving 
up  in  tbia  diioction  tho  inward  flank  comae  up  to  the  (alignemsnt  or 
flank  of  the  halted  company,  then  wbeelinff^an  eij^tb  of  a  fttrole  to  the 
left  or  li^t,  bringa  tbem  upintp  lino — or  u  tiia  bne  ia  to  bo  formed  to 
a  flank  by  merely  causing  tbo  diviaiona  to  wheel  upon  tbair  reqpeotive 
pivota;  but  a  cloaa  column  ol  oompaniea,  having  ita  head  alrndy  in 
tho  alignement,  ia  diplofftd  by  cauaing  the  aeveral  diviiiona  to  move 
out  by  files  to  the  rii^t  or  left  parallel  to  the  alignement;  each 
diviaion  having  got  beyond  tbat  wbioh  waa  in  front  of  it  tuma  to  the 
kft  or  right,  »d  than  marches  up  to  ita  place  in  the  lino.  The  deploy- 
ment may  tako  idaoe  upon  any  one  ol  the  oonq^aniea ;  abould  it  be  on 
one  of  tho  rear  oompaniea,  it  haa  to  remain  baited  till  ita  front  ia  clear, 
wben  it  movea  up  at  a  double — ^tbe  other  oompaniea  baiting  in  the 
aamo  way  till  thoirlront  la  oloar,  and  then  moving  up. 

Eobellan  movemonta  are  pedormed  when  it  ia  required  to  advanoe 
or  retreat  obiiquoly*  and  when  a  Qhange  ia  to  be  made  in  the  poaition 
olalino,  ooriMponding  to  awboel  ol  tbo  whole  about  aotne  given 
point :  the  mofvemonta  are  made  to  the  Iront  when  an  enemir'a  flimk  ia 
to  be  turned,  and  to  the  rear  wben  it  ia  required  to  cover  the  flank  ol 
the  lino  itaelt  ifiobellon  movementa  are  the  aafeat  tbat  oan  be  adopted 
by  troopa  in  preaenoe  ol  the  enemy,  aa  they  bave  the  advantage  ol 
preserving  a  general  Iront  during  tho  marab.  A  direot  eohollon,  aa  it 
ia  called,  may  bo  lonned  by  tbo  diffiBrent  oompaniea  or  aubdivialoiM 
TOSffphing  Irom  tbeir  position  in  the  Una  towards  the  front  or  rear, 
kecoing  pfunallel  to  that  poaition,  ana  baiting  aucoessively  wben  arrived 
at  the  required  diatanoas.  Tbo  oblique  eohollon  ia  lormed  by  cauaing 
the  di£brent  oompaniea  or  aubdivialona  to  make  a  wheel  upon  their 
pif ots  tbfoui^  any  anc^e  laaa  than  a  right  angle,  but  genwaUy  not 
more  than  opo-eigbtb  ol  it;  the  poaitif»  and  paralleliam  ol  tho 
divisions  being  enaured  by  oausbig  a  non-oommiaaioDed  officer  of  each 
diviaion  to  place  bimaelf ,  aa  the  caae  mi^  require,  before  or  behind  tho 
eighth  file  nrom  the  pivot,  then  by  bia  takmg  paoss  of  80  inobea  (the 
rcjiulation  paoa)  on  the  are  of  a  cirole,  of  which  the  pivot  is  the  centre, 
be  may  indioato  an  alignement  ol  any  portian  ol  tho  larole  ^  i*  A* 
or  i,  tbat  may  be  required,  every  2  paoes  giving  ^  ol  tbo  ciiWi  the 
diviaion  ia  than  to  wheel  up  to  Uioiuaoo  where  be  nalta. 

An  important  evolution  ol  a  battalion  ia  tbat  ol  placing  itaell  in  a 
square  or  oblong  form,  with  tbo  men  on  the  four  aidea  ^oingoutwarda, 
ao  aa  to  be  enabled  to  reaiat  an  enemy  wbo  may  attempt  to  aurround 
tbem.     This  figure  is  generally  formed  hollow,  or  ao  aa  to  inoloae  a 


apace  in  wbidi  are  the  officers,  or  in  which  baggage  or  tresffuro  xour  bo 
placed  for  security ;  if  otherwise,  it  is  evident  that  great  numbers  of 
the  men  would  be  useless,  iinca  tboy  co^Jd  not  use  tbitir  fixo-arms. 

When  a  battaUon  in  open  oolumn  forms  square  ofi  tho  leading 
company,  the  leading  company,  if  moving,  halts — the  yK'-ofMJl  company 
closes  up  to  it  and  baits,  the  remaining  con^anie^  e^oept  tb^  two  bwt, 
wheel  outwarda  by  iections  suooeeaively  on  coming  np  to  ouart^r  dis* 
tanoe  from  those  that  precede  them,  tbe  flank  se<SionB  bfSting  when 
they  have  wheeled  the  quarter  oircle,  tho  others  closing  up  to  them. 
The  two  rear  ooippanies  dosing  up  uid  being  &ce4  %bout  form  tho 
rear  of  the  square. 

When  a  battaUon  in  line  is  to  form  a  hollow  aquars,  the  m^ncsavre 
may  take  place  upon  any  given  company,  genmlly  tbo  left  omtro 
company,  or  upon  one  formed  of  the  two  contiguous  subdivisk>ns  ol 
two  companies,  which  then  for  tho  moment  remain  at  rest ;  while  tbe 
other  companies  break  out  of  the  line  and  marob  to  Uie  rear  of  tbe 
troqas  wbo  are  stationary,  The  second  division  in  the  oolumn  n^arohes 
dose  in  rear  of  the  first,  and  these  two  form  tbe  |r<nit  of  tbo  square ; 
the  remaining  companies  xnarcb  by  fours,  so  aa  to  form  *  oolumn  of 
oompaniea  at  quarter  diatanoe  in  rear  of  these,  vikm  all,  SKoept  the 
two  last,  wheel  by  sections  outwards,  as  in  lorooing  iquaio  from 
oolumn,  and  form  the  sides  of  the  squ^e^^ :  U)o  laat  doips  up  to  the 
next  to  it,  and  these  two  form  the  rear  of  tho  square.  II  tbo  square 
is  to  resist  an  attack  of  cavaby,  tbo  two  front  r^nks  k»eol  and  dope 
their  firdocks  outwards  till,  at  the  wor4  0^  oommand,  they  fire  a 
voUey:  the  men  in  the  two  standmg  ranks  fire  by  files,  or  in* 
dependently  of  one  another.  In  Knglandj  when  tbo  2  rank  iovmation 
is  employed,  the  squsre  will  be  four  ranks  dsopi  b^t  with  continental 
nations,  where  the  3  rank  formation  is  empl^yodi  it  would  bo  six  la^ 
deep;  fur  instance,  Bonaparte,  while  in  Sgyptt formed  bia  infantry  bl 
aquarea  whoae  udea  were  six  ranka  dsevk,  in  <^4fw  toraaiat  tbe  Uipuh 
luke  cavaby,  while  at  Waterloo  the  ^ingbsb  squarea  wera  iour  deep* 

When  aeveral  battaliona  form  tbemadvea  into  aquaraai  tboy  diqniae 
tbemaelvea  dtber  en  ecbeUon  or  in  two  Unea,  each  aquare  in  tho  firat 
lino  behig  at  some  distance  in  front  of  the  interval  between  two  sqoares 
in  tbo  seocmd  lino ;  by  which  means  the  fire  of  one  square  may  defend 
tbe  6m»  of  another. 

Squares  m^  be  reduced  to  columna,  and  tbeae  to  line,  by  rwresaii^ 
tbe  prooeaaaa  above  mentioned.  One  aquare  consisting  of  several 
bittdiona  ia  not  recommendedi  as  much  time  would  be  apent  in  ita  ior^ 
mation,  and  tbe  aafety  of  the  troopa  migbt  bo  endangered  i^uld  thay 
be  attacked  while  ao  occupied. 

A  battdion  in  column  may  be  obliged  to  engage  in  a  atreet  ornarcow 
paaa  where  deployment  ia  impossible.  In  this  case,  if  the  odumn  is 
sdvanoing,  tbe  two  front  companies  or  dividons  fire,  the  first  kneeling 
and  tbe  other  standing ;  after  which,  on  a  favourable  oocadon  pi«sent> 
ing  itsdf ,  tho  whole  oolumn  moves  forwsvd :  if  the  odumn  is  to 
retire,  the  first  dividon,  alter  firing,  faaes  outwards,  hall  to  tbe  ngbt 
and  ball  to  the  left;  tbeae  subdivisions  file  away  to  the  rear,  wbei« 
tb^re-load;  tho  seoond  dividon  fires,  then  files  to  the  rear  in  like 
manner,  and  so  on. 

£vobiHim»  qf  a  ^egimmU  of  C(a«oJry.--.The  morsments  ol  cavaby  on 
a  fiekl  ol  battle,  like  those  of  infantry,  oonsist  of  msrohes  to  the  front 
or  resr,  in  bne  or  en  eoheUon ;  deploying  from  open  or  does  eolumns 
into  line,  end  the  oonverse. 

If  it  be  required  to  form  a  line  for  attack  Iram  an  open  odumn 
of  dividons  upon  sny  particular  dividon,  thooe  dividans  wbicb  are 
in  front  go  about  hy  wnm  and  make  a  wbed  forward  on  the  outward 
flank  equal  to  one4uighth  of  a  drcK  and  those  ^^ucb  are  in  tbe  resr 
wbed  forward  one-ei^tb;  all  tbe  divisions  bemg  thus  psrslld  to  esdi 
other,  they  msroh  in  tbii  order  up  to  tho  sUgnement  on  tbe  division 
which  remainod  stationary,  wbeelmg  into  it  ea  they  arrive.  On  the 
contmry,  if  tho  oolumn  be  in  retreat,  and  it  be  required  to  form  a 
line  on  tho  delendve  from  an  open  oolunm  ol  dividona,  auppoee  on 
tiie  first  dividon  of  the  first  or  leading  squsdioq,  tbe  leading  squadrosi 
eoantermarohes  snd  all  tbe  remaining  dividons  make  a  whed  equd 
to  one-eij^th  of  a  circle,  and  in  this  order  march  up  and  wbed  into 
the  dignementb  It  must  be  obeerved  that  the  line  first  lormed  in 
thoM  cases  is  to  bo  at  tbo  dirtanoe  ol  two  borMo'  length  in  rear  ol 
tho  intended  alignement,  in  order  to  allow  tbe  officers  in  front  ol  esdi 
squadron  to  dross  the  troops,  which  tbaj  csn  do  more  eoiTeotly  than 
tbo  officers  of  divisions  wbo  srs  in  the  line  itseUL 

To  deploy  in  line  to  the  front  from  a  doss  column  of  squadrons 
for  an  sttack,  suppose  on  the  second  squadron;  all  the  squsdrons 
esoept  this  break  into  divisions  bv  tbrses,  ss  it  is  cslled  ( that  is 
into  dividona  considong  ni  three  borMs  in  esob  of  the  two  lines) ; 
the  dividons  ol  tbo  flrst  squadron  whsd  a  quartsr  ohrde  to  the 
linht,  and  march  in  that  orjer  till  tbs^  gat  beyond  the  squadron  on 
wbicb  the  line  ia  to  bo fonned;  tbe  third  and looitb  squadrons slso 
break  into  dividons  in  like  manner,  wheebng  to  the  left,  and  march- 
ing till  they  get  oppodte  their  respective  plsoss  in  the  bitended  lino» 
which  ia  supposed  to  be  in  front  ol  the  ground  oooupied  by  the 
fint  iqusdron,  snd  into  this  line  all  the  equadrons  now  mardi. 
But  il  tba  line  be  required  to  be  fonned  on  the  rear  ol  the  regi- 
ment wben  in  retreat,  lor  tbe  purpose  d  defence,  suppose  on  tbe 
fourth  squadron,  tbia  squadron  must  then  ohsnge  its  front  by  a 
ooonter-msrob,  the  othen  brssk  into  dividons,  whed  a  quarter 
drdflt,  and  ma««h  to  tbe  left  till  tb^y  oome  opposite  thdr  proper 
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laces  in  ihe  intended  alignement,  into  which  they  then  march  as 

fore. 

The  evolutions  are  made  as  above  stated  when  the  regiment  is  m 
column  with  its  right  in  front ;  but  it  is  easy  to  apply  the  precepts  to 
the  contrary  case. 

The  reason  why  the.  squadrons  are  made  to  break  into  divisions  by 
threes  is  that,  since  the  breadth  of  three  horses  is  about  equal  to  the 
length  of  one,  each  division  of  three  can  wheel  within  a  space  equal 
to  that  which  it  occupies  in  line :  the  practice  however  has  been 
objected  to  on  account  of  the  extension  of  the  files  which  is  pro- 
duced when  marching  in  this  order.  Movements  by  the  usual  divi- 
sions or  sub-divisions  have  been  preferred  on  this  accountj  but  the 
former  method  prevaila 

SvchtUoHi  of  an  Army, — ^The  general  principles  upon  which  the 
evolutions  of  armies,  divisions,  or  brigades  are  performed,  correspond 
nearly  to  those  of  single  battalions.  When  a  whole  line  has  to  advance 
parallel  to  itself  one  of  the  battalions  is  considered  as  the  regulator, 
and  all  the  others  should  conform  to  its  movements.  The  commander 
of  this  battalion  must  therefore  devote  his  whole  attention  to  the 
preservation  of  the  direction  which  has  been  indicated  by  the  general 
commanding  the  army,  while  the  flank  officers  of  the  other  battalions 
must  endeavour  to  preserve  the  regularity  of  their  own  battalions  by 
the  line  of  the  colours. 

Columns  of  route  or  manoeuvre  are  formed  of  any  number  of 
battalions,  each  in  column  of  companies  or  of  sub-divisions,  in  rear 
of  one  another :  it  is  then  termed  a  mass  of  columns ;  and  if  the  columns 
are  at  dose  order,  the  interval  between  every  two  battalions  is  only 
six  paces,  or  the  same  as  if  all  the  troops  were  drawn  up  in  line.  If 
the  distances  of  tiie  companies  are  equal  to  one  quarter  of  the  length 
of  their  front,  the  interv^  between  the  battalions  are  twelve  paces; 
but  when  the  columns  are  at  open  order,  the  intervals  of  the  battalions 
should  be  equal  to  the  breadUi  of  the  column,  together  with  the  six 
paces  whidi  should  be  the  intervals  between  the  battalions  in  line. 
Such  oolamns  as  the  last  can  instantly  be  thrown  into  line  to  a  flank 
by  each  company  making  simply  a  wheel  on  its  proper  pivot  When  a 
mass  of  columns  is  required  to  form  into  what  is  called  a  line  of 
columns,  the  heads  of  all  the  columns  must  be  placed  in  one  aligne- 
ment,  but  the  distances  of  the  several  columns  from  one  another  in  the 
direction  of  the  line  may,  according  to  circumstances,  be  of  any  extent, 
from  six  paces  (in  which  case  the  columns  are  said  to  be  contiguous), 
to  the  proper  distanoe  for  deployment,  that  is,  a  distance  equal  to  the 
length  of  a  column. 

A  column  whose  divisions  are  either  at  quarter  distance  from  each 
other,  or  in  close  order,  can  always  wheel  into  aline  of  columns, 
because  each  battalion,  in  performing  the  wheel,  leaves  room  for  the 
wheel  of  that  which  is  in  its  rear ;  but  a  line  of  contiguous  ooliunns, 
when  the  depth  of  each  battalion  exceeds  the  extent  of  its  front, 
cannot  for  want  of  room  be  wheeled  into  a  single  column.  When  such 
a  manoBuvre  becomes  necessary,  the  line  of  columns  must  open  out  to 
the  right  or  left  far  enough  to  allow  the  wheel  to  be  performed.  When 
a  line  of  columns  is  required  to  be  changed  into  one  column,  for  the 
purpose  of  performing  a  maroh  towards  either  flank,  the  most  oon- 
vement  disposition  would  be  that  in  which  all  the  columns  in  the  line 
stand  with  their  right  wings  in  front,  if  it  is  intended  Uiat  the  maroh 
should  be  towards  the  right ;  and  the  contrary,  if  it  is  to  be  towards 
the  left,  for  then  a  simple  wheel  to  the  front  brings  the  divisionB  into 
the  slignement  in  their  proper  order. 

When  a  column  is  on  a  maroh,  the  baggage  should  be  in  the  rear ; 
or  if,  on  any  account,  it  is  placed  within  the  line,  it  should  be,  together 
with  the  artillery  which  acoompanies  the  column,  in  the  intervals 
between  brigades,  and  never  between  the  bailtalions  of  a  brigade.  The 
preseryation  of  the  original  extent  of  a  column  in  front  is  of  im- 
portance, and  defiling,  in  order  to  pass  an  obstacle,  should  be  avoided 
if  possible,  on  account  of  the  loss  of  time  which  it  occasions ;  in  fiict, 
it  will  frequently  happen  that,  on  arriving  at  a  stream,  a  ditch,  or  a 
bank,  the  obstaolB  will  be  more  convenient^  passed  by  extending  than 
by  c<mtraoting  the  front. 

Eohellon  movements  of  an  army  are  almost  always  those  which  are 
made  when  in  presenoe  of  the  enemy,  the  inequalities  of  ground 
generaUy  preventing  large  bodies  of  troops,  if  it  were  otherwise 
advisable  to  do  so,  from  acting  against  one  another  in  continuous  lines, 
like  the  echellon  movements  of  battalions,  those  of  an  army  may  be 
either  direct  or  oblique:  the  former  are  executed  by  advancing 
brigades,  battalions,  or  companies  parallel  to  and  at  unequal  distances 
from  their  front ;  and  this  advance  may  be  maAa  from  the  centre  of 
the  line  when  it  is  intended  to  refuse  both  wings  to  an  eneiny,  or  from 
one  flank  when  it  is  intended  to  turn  that  of  the  enemy,  line  direct 
echellon  may  also  be  produced  by  posting  columns  in  proper  situations, 
ready  for  deployment,  pandlel  to  the  enemy's  position :  the  distances 
between  the  battalions  in  eohellon  should  be  sufficient  to  allow  them 
to  form  squares  checqnerwise,  so  as  to  fl^y^lr  one  another. 

Oblique  echeUons  of  an  army  are  fonned  by  wheeling,  and  then 
marching  in  the  new  directions  so  as  to  gain  ground  obliquely  towards 
a  flank;  each  of  the  several  bodies  performing  the  manoeuvre  should 
not  exceed  a  company,  as  it  might  be  hazardous  to  present  one  flank  of 
a  large  body  towards  an  enemy  in  position,  and  thus  expose  the  line  to 
be  enfiladed.^  And,  as  the  enemv  would  endeavour  to  counteract  the 
intended  project  of  outflanking  nim,  should  he  obaorre  it,  advantage 


ought  to  be  taken  of  the  localities  to  conceal  some  of  the  divisions,  and 
to  gain  points  of  support  for  the  bodies  placed  in  advance  of  the  rest 
of  the  army.  When  it  \b  intended  to  refuse  one  wing,  the  battalions 
of  that  wing  may  rotreat  en  echellon  as  far  as  neces8ary,and  the  artiUezy 
of  that  part  of  the  line  which  ia  stationary  should  be  reac^  to  enfilade 
the  enemy  on  his  advance  towards  the  retiring  divisions.  Movements  of 
attack  may  be  made  in  columns,  which  should  deploy  in  line  at  from 
1200  to  1400  paces  from  the  enemy;  the  destructive  effects  of  an 
Anfila/ifag  fire  preventing  a  nearer  approach  in  column. 

G^nendly  speaking,  the  most  convenient  order  for  an  army,  whether 
on  the  offensive  or  defensive,  is  in  column,  provided  the  columns  can 
be  covered  by  the  ground  from  the  enemy's  artillery ;  since  it  may  be 
readily  moved  up  to  any  given  point  of  attack,  while  the  enemy  has 
few  means  of  juc^ging  whero  that  point  of  attack  will  be. 

Changes  in  the  front  of  a  position,  when  under  firo,  aro  beet  effected 
by  an  ediellon  march  of  companies ;  but  when  the  line  U  extensive, 
the  battalions  which  are  most  remote  from  the  new  alignement,  and 
which  may  be  attacked  by  cavahy  during  the  movement,  should  be 
marohed  up  in  columns  of  battalions,  the  divisions  being  at  quarter 
distances  from  one  another. 

The  rotreat  of  a  line  is  aooompUshed  by  causing  each  alternate 
battalion  to  retire,  perpendicularly  to  the  front,  to  a  certain  distance 
towards  the  rear,  not  exceeding  200  ytadB,  that  the  divisions  may  be 
able  to  support  each  other  by  weir  fii^ ;  the  remaining  battalions  pro- 
tecting the  retreat  of  the  others,  and  then  retiring  as  far  as  the  intervals 
between  the  former  battalions,  who  then  retreat  still  further,  uid  so 
on.  The  intervals  in  the  lines  should  be  oocupied  by  light  infantry ; 
and  if  the  enemy  should  press  dosely,  the  second  Ime  of  the  army, 
after  the  first  bsitalions  have  passed  through  it,  must  contribute  by  its 
fire  to  the  defence  of  the  intervals  in  the  first  line. 

This  retreat  by  alternate  battalions,  or  by  half  ^battalions,  is  indie- 
pensable  when  it  is  made  over  a  plain ;  and  if  the  retreat  is  to  be 
continued,  defiles  and  oommanding  spots  of  ground  must  be  oocupied 
snd  defended  as  long  as  possible ;  by  degrees  the  bodies  may  diminish 
their  fronts  and  form  themselves  into  columns  of  march. 

If  a  gradual  retreat  of  the  whole  line  is  not  intended,  <m  a  flank  of  the 
army  being  attacked,  that  flank  only  may  be  retired  in  direct  echellon 
by  idtemate  battalions  or  half -battalions,  bsginning  with  that  whidi  is 
at  the  extremity  of  the  flank  attacked ;  the  remaining  battalions  then 
retire,  still  en  edidlon,  thus  keeping  the  menaced  flank  refused  to  the 
enemy,  taking  care  that  the  distances  between  the  corps  aro  not  so 
great  as  to  render  it  impossible  for  them  to  defend  each  other  by  their 
lire.  Each  body  must  repel  an  attack,  if  made  upon  it  by  in&ntry,  by 
a  counter-attack ;  if  by  cavalry,  it  may  dispose  itself  in  a  square ;  or 
a  new  line  may  be  formed  in  the  oblique  position,  if  it  be  though  best 
thus  to  resist  a  general  attack  of  the  enemy. 

The  movements  of  the  second  line  of  an  army  should  correspond 
exactly  to  those  of  the  flrst,  the  two  lines  alwm  preserving  their 
paralleliBm  and  distance.  The  second  is  however  frequency  kept  in  a 
line  of  columns  of  battalions,  and  is  made  to  move  in  that  order  even 
when  the  first  line  iB  de^doyed. 

The  most  proper  stations  for  cavaliy  are  on  the  wings  of  an  army, 
because  troops  of  this  class  are  unfit  for  resisting  an  ai^^;  and  should 
they  be  compelled  to  retire  when  plaoed  in  the  oentre,  there  would  be 
left  an  interval  which  the  enemy  inigfat  immediately  occupy,  and  from 
thence  enfilade  the  wings.  This  fiuse  disposition  was  made  by  Uie 
French  at  the  battles  of  Hochstet  and  Minden,  and  was  the  cause  ol 
their  defeat  in  those  actionB.  Cavalry  are  genualiy  employed  in  the 
operation  of  turning  a  line;  and  it  is  evident  that  tins  manaeuvro 
must  be  more  readily  made  from  the  nearest  wing  than  from  the 
oentre. 

ManamvreB  of£4ffhi  iZVoops.— To  the  Hg^t  infantry  and  riflemen,  or 
troops  acting  as  such,  are  entrusted  the  guard  of  the  encampments  or 
cantonments.  When  an  army  is  on  the  march  they  reconnoitre  the 
country,  repel  any  parties  of  the  enemy  which  might  get  between  the 
columns  while  advancing ;  and  they  check  the  pursuit  of  the  enemy  in 
a  retreat. 

When  a  battalion  is  employed  as  li^t  infantry,  not  more  than  one- 
third  of  the  men  should  actually  engage  as  skinniBhers;  these  extend 
themselves  in  line,  in  two  ranks,  to  the  right  and  left,  from  some  given 
file,  at  any  distance  which  may  be  appointed ;  or,  i£  no  order  is  given, 
at  the  regulated  distance  of  six  paces.  The  rest  of  the  battalion  is 
divided  into  parties,  as  supports  and  as  reserve,  the  supports,  of  whidi 
one  party  is  usually  in  rear  of  the  oentre,  snd  another  is  towards  each 
flank,  should  be  equal  in  strength  to  the  skirmishers,  and  when  the 
skinmshers  have  advanced  about  200  paces  to  the  fronts  these  supports 
follow  them,  snd  are  themselves  followed  by  the  reserve,  at  about  800 
yards,  the  main  body  being  about  500  yards  behind.  Eadi  of  the 
supporting  bodies  and  the  reserve  should  be  kept  in  compact  order; 
and  when  the  akimushers  retire  upon  their  support,  they  form  in 
sections  in  its  rear.  The  sUrmishers  advance  or  retire,  as  the  case 
may  be^  in  one  general  line,  and  th^  should  avoid  standing  exposed  if 
any  cover,  as  that  of  a  hedge,  ditch,  or  oopse,-  can  be  obtained  on  the 
ground :  for  this  reason,  when  obliged  to  cross  an  open  plain,  their  line 
uioold  make  a  simultaneous  rush  towards  the  spots  where  they  may 
fire  under  cover.  On  open  ground,  they  fire  kneeling  or  lying  down, 
the  front  rank  man  dischaiguig  his  piece  first,  then  retiring  in  rear  of 
the  second  rank  and  loadmg :  as  soon  as  he  has  loaded  he  gives  the 
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word,  ready,  in  a  low  Toice,  when  the  aeoond  rank  man  fires  and  loads, 
care  being  taken  that  the  muakets  of  both  ranks  are  not  unloaded  at 
the  same  time. 

On  the  appearance  of  cavalry  the  nearest  supporters  and  the  reserye 
moye  towards  the  threatened  part,  and  form  squares ;  the  skirmishers 
at  the  same  time  run  to  any  cover  from  whence  tiiey  may  aid  the 
supporta  by  a  cross  fire;  or  run  in  behind  the  supports,  and  form 
square  under  the  protection  of  their  fire ;  or  if  too  suddenly  attacked 
for  this,  form  small  knots  or  rallying  squares,  by  running  together  at 
oonvenient  points  round  their  officers. 

When  li^t  troops  have  to  advance  across  a  bxidge,  or  through  a 
short  defile,  on  arriving  at  the  bank  of  the  river,  or  at  the  entrance  of 
the  defile,  the  skirmishers  lie  down  in  line  and  fire ;  the  supports, 
strengthened  by  the  reserve,  chaige  the  enemy  on  the  bridge,  or  in  the 
defile,  drive  him  back,  and  then  form  an  extended  line  as  skirmishers, 
while  the  former  skirmishers  pass  the  bridge  or  defile,  and  now  con- 
stitute the  supports  and  reserve.  In  retreating  the  supports  pass  first 
over  the  bridge  or  through  the  defile,  covered  by  the  skirmishers  and 
immediately  deploy,  in  order  to  act  as  skirmiidierB  themselves;  the 
former  skirmishers  then  rapidly  pass,  followed  by  the  supports,  and 
the  whole  form  in  column  in  rear  of  the  present  skirmishers,  who 
then,  by  their  fire,  protect  the  retreat  if  it  is  to  be  continued. 

MANCMETER  (from  two  Greek  words— /loi^f,  thin  or  rare,  and 
fi4rpo¥,  a  measure)  is  the  name  given  to  instruments  which  measure 
the  rarity  of  the  atmosphere  or  other  gM.  As  however  the  rarity  of  a 
gas  is  proportional  to  its  elastic  force,  so  long  as  its  temperature  and 
chemical  composition  remain  unchanged,  such  instruments  as  measure 
the  elaatio  force  ot  gases  are  also,  with  this  restriction,  properly  termed 
manometen,  and  accordingly  it  is  to  the  latter  instruments  that  the 
term  is  most  frequently  applied,  both  in  this  country  and  upon  the 
Continent. 

The  "  statical  barometer  "  of  Robert  Boyle  was  a  manometer  of  the 
■impleet  kind,  consisting  of  sn  exhausted  glass  globe  suspended  from 
one  extremity  of  a  delicate  balance,  and  count^poised  bv  a  metallic 
weight  at  the  other  extremity,  the  adjustment  being  made  when  the 
atmosphere  was  in  its  mean  state  of  density.  Any  subsequent  variation 
in  the  specific  gravity  of  the  air  would,  by  a  known  law  of  hydrostatics, 
destroy  the  equilibrium,  and  the  motion  of  the  gjlobe  would  indicate 
whether  the  variation  had  inclined  t9wardB  an  increase  or  diminution 
of  density,  as  in  the  f  onner  case  it  would  ascend,  in  the  latter  it  would 
descend. 

•  Captain  Fhipps,  in  his  north-polar  voyage,  and  Colonel  Roy,  in  order 
to  oOTrect  his  barometric  observations,  employed  manometers,  which 
gave  the  elastic  tension  of  the  atmoq>here.  They  consisted  of  gUas 
tubes  similar  in  form  to  thermometer-tubes,  and  of  various  sises.  l^ose 
of  Colonel  Roy  were  from  4  to  8  feet  in  length,  with  bores  from.  Ath  to 
^^rth  of  an  inch  in  diameter.  The  bulb  and  part  of  the  tube  oeing 
filled  with  air  of  known  tension,  and  the  remainder  of  the  tube  being 
partially  occupied  by  a  small  column  of  mercury  sufiicient  to  cut  off 
the  communication  between  the  internal  and  external  air ;  any  variation 
in  the  elastic  tension  of  the  latter,  arising  from  change  of  weight, 
would  be  accurately  measured  by  the  ascent  or  descent  of  the  merouiial 
column ;  for  whenever  the  tension  of  the  atmosphere  exceeded  that  of 
the  contained  air,  the  column  would  move  towards  the  bulb,  and  the 
contrary.  But  if  the  change  in  the  tension  of  the  atmosphere  were 
partly  attributable  to  a  change  of  temperature,  then  the  motion  of  the 
coliynn  would  merely  measure  the  difference  of  the  variations  in  tiie 
tension  of  the  internal  and  external  air,  because  the  tension  of  both 
would  be  equally  affected  by  the  change  of  temperature.  The  bulb 
was  pear-shaped,  so  that  the  "  point  being  occasionally  opened,  dry  or 
moist  air  oomd  be  readily  admitted,  and  the  bulb  sealed  again  without 
any  sensible  alteration  in  its  capacity."  ('  PhiL  Trans.,'  voL  Ixvii., 
p.  689.)  The  manometers  of  Yarignon  and  Wolf  were  similar  to  the 
precedmg. 

A  more  convenient  instrument,  end  one  of  more  general  use,  con- 
sists of  a  siphon-barometer,  the  basin  of  which  is  enclosed  sir-tight  in 
a  globular  or  other  conveniently  shaped  veasel,  furnished  with  a  number 
of  cocks,  by  means  of  which  and  the  pneumatic  pump  the  contained 
gas  may  be  removed,  and  other  gases  successive^'  substituted  in  its 
place.  If  equal  parts  by  weight  cKf  different  gases  be  tiius  successively 
introduced,  they  will  not  be  affected  by  any  change  which  may  take 
place  in  the  surrounding  atmosphere,  except  in  so  ^  as  such  change 
may  affect  their  temperature;  so  that,  providing  the  temperature 
remain  constant,  the  native  tensions  of  these  gases  will  be  aoouxately 
measured  by  the  weight  of  the  mercurial  column  suspended  in  the 
longer  arm  of  the  barometer,  above  the  level  of  the  mercury  in  the 
basin ;  care  being  had  to  allow  for  any  variation  in  the  capacity  of  the 
receiver,  arising  from  alteration  in  the  level  of  the  mercury  in  the  basin, 
and  likewise  for  the  small  tension  always  indicated  by  the  barometer 
immediately  previous  to  the  introduction  of  a  fresh  gas,  arising  from 
the  impossibility  of  forming  a  perfect  vacuum. 

If  an  approximate  vacuum  be  formed  in  the  receiver  enveloping  the 
basin  of  the  barometer,  and  a  small  quantity  of  any  liquid  be  then 
introduced,  it  will  be  immediately  converted  into  vapour,  and  the 
elastic  tension  of  this  vapour  will  be  measured  in  preouely  the  same 
way  as  that  of  permanent  gases.  The  receiver  is  sometimes  of  suffi- 
cient size  to  contain  animals  and  plants*  the  efiM  d  which  in  increasing 
or  diminishing  the  tenaioa  of  the  enclosed  gM  is  then  measured  by  the 


rise  or  fall  of  the  mercury.  If  this  manometer  be  transported  from 
one  place  to  another,  where  the  temperature  is  the  same,  but  the  force 
of  gravity  different,  this  variation  in  the  force  of  gravity  will  be  mani- 
fested by  a  corresponding  variation  in  the  length  of  the  mercurial 
column ;  that  is,  if  the  gravity  increase,  the  tension  of  the  enclosed 
gas  will  be  oounterbalanoed  by  a  shorter  column  of  mereury,  and  the 
contrary;  but  as  this  method  of  measuring  the  variations  in  the  force 
of  gravity  is  not  susceptible  of  that  acctuacy  which  is  attained  by  the 
employment  of  the  pendulum,  it  is  rarely  if  ever  resorted  to. 

The  exact  determination  of  the  elastic  force  of  aqueous  vapour  at 
high  temperatures  being  essential  to  the  safe  construction  and  manage- 
ment of  steam-engines,  the  French  government  requested  the  Royal 
Academy  of  Sciences  to  institute  a  course  of  experiments,  with  a  view 
to  the  attainment  of  so  important  an  object.  The  care  of  making  these 
experiments  was  oonfided  by  the  Academy  to  MM.  de  Prony,  Arago, 
Oirard,  and  Dulong,  who  made  their  report  in  1880  ('Annales  de 
Chimie,'  t.  xliiL,  p.  74.)  The  manometer  oonstructed  for  this  purpose 
consisted  of  a  slaaight  glass  tube  of  uniform  bore,  1*7  metres  (67  inooes) 
in  length,  and  6  millimetres  (1*25  inches)  in  diameter  and  thickness, 
closed  at  the  upper  and  open  at  the  lower  extremity.  The  capacity 
having  been  accurately  determined,  it  was  filled  with  perfectly  drv  air 
of  known  density,  and  enveloped  in  a  cistern  of  water,  which  was  kept 
at  a  uniform  temperature.  Another  tube  of  equal  bore  and  thick- 
ness, but  26  metres  (85  feet)  in  length,  and  open  at  both  ends,  yna  then 
erected,  and  the  lower  extremities  of  the  two  tubes  were  made  to 
communicate  with  apertures  in  the  opposite  sides  of  a  cylindrically- 
shaped  reservoir,  capable  of  holding  doout  1  cwt.  of  mercury.  By 
means  of  a  fordng-pump  adjusted  to  the  top  of  this  reservoir,  the 
pressure  upon  the  surface  of  the  contained  mereury  could  be  increased 
at  pleasure;  and  this  increased  pressure,  being  transmitted  to  the 
latoal  apertures  already  mentioned,  would  obviously  cause  the  mercury 
to  rise  in  both  tubes,  but  to  unequal  heights ;  for  in  the  longer  tube 
it  would  rise  until  the  weight  of  ibe  mercurial  column,  together  with 
that  of  the  superincumboot  atmosphere,  were  equal  to  the  pressure ; 
but  in  the  shorter  tube,  only  until  this  pressure  was  counterbalanced 
by  the  rapidly  augmenthig  expansive  force  of  the  confined  air,  added 
to  the  wcoght  of  the  sm^  column  of  mercury  forced  into  it.  The 
expansive  force  of  the  compressed  air  would  be  measured  by  the  dif- 
ference of  these  two  columns ;  and  by  this  means,  the  shorter  tube 
having  been  carefully  graduated  corresponding  to  pressures  varying 
from  one  to  twenty-nine  atmospheres,  the  construction  of  the  mano- 
meter was  complete.  The  longer  tube  and  the  forcing-pump  were  then 
removed,  as  no  longer  necesMuy,  and  instead  of  the  latter  was  substi- 
tuted the  actual  pressure  of  steam  at  successively  increased  tempe- 
ratures, the  tension  of  which  was  indicated  by  the  compression  of  ih» 
air  in  the  manometer. 

The  French  apply  the  term  manometer  to  any  apparatus  which 
measures  the  pressure  of  aeriform  bodies,  such  as  the  pressure-gauge  of 
a  steam-engine  or  of  a  gasometer.  They  distitigtiish  three  classes  of 
manometers,  namely,  le  manonUtre  d  atr  Ubre,  le  manamitre  d  air  com- 
primi,  and  the  metallic  manometer.  The  open  air  manometer  consists 
of  a  glass  tube  of  about  five  mitres  in  length,  one  end  of  which  is 
cemented  into  a  cast-iron  cistern  containing  mercury.  Parallel  with 
the  glass  tube  is  a  tube  of  iron  four  mitres  in  length,  the  lower 
extremity  of  which  passes  hj  a  lateral  opening  into  the  mercury 
cistern.  This  iron  tube  is  filled  with  water,  which  transmits  the 
pressure  of  the  steam,  Ac,  to  the  mercurv,  the  ascent  of  which  in  the 
gUas  tube  marks  the  pressure  in  atmospheres  and  tenths.  This  form 
of  instrument  is  not  used  for  greater  pressures  than  those  of  five  or 
six  atmospheres.  In  Cazalet*s  manometer  the  steam  is  made  to  act  on 
the  sectional  area  of  the  rod  of  a  piston,  the  plunger  of  which,  of  much 
greater  sectional  area,  presses  on  and  so  sustains  in  the  other  leg  of  the 
inverted  siphon  into  which  it  plunges  a  mereurial  column  of  sectional 
area  equal  to  its  own.  The  compressed  air  manometer  is  based  on  the 
law  of  Mariotte,  that  the  volumes  of  gases  are  inversely  as  their 
pressures.  It  consists  of  a  glass  tube  dosed  at  its  upper  extremity, 
filled  with  diy  air,  and  fastened  securely  in  an  iron  dstem  containing 
mercury,  from  wldch  proceeds  a  side  tube  which  is  connected  with  the 
boiler,  or  vessel  oontaining  the  vapour  whose  elastic  force  is  to  be 
measured.  Any  preoBure  acting  tlutiugh  this  tube  on  the  surface  of 
the  mercury  in  the  cistern  will  force  it  up  the  tube,  which  is  graduated 
according  to  the  above  law,  and  by  its  indications  gives  the  pressures 
put  in  operation. 

The  metallic  manometer  of  M.  Bourdon  is  oonstructed  on  the  same 
principle  as  his  metallic  barometer  [Babomitir],  namely,  that  when  a 
tube  with  fiexible  sides  and  sUghUy  flattened  is  rolled  into  a  spiral 
form  in  the  direction  of  its  smallest  diameter,  any  internal  pressure  on 
the  sides  tends  to  unroll  the  tube,  while  any  external  pressure  tends  to 
roll  it  up  more  dosely.  In  this  manometer  the  curved  tube  is  of  brass, 
0*7  mitre  in  length,  of  long  flattened  oval  section,  the  major  axis  being 
11  millimetres  and  the  minor  4  millimetres  in  length.  To  one  end  is 
attached  a  tube  and  a  stop-cock  for  putting  it  in  communication  with 
a  steam-boiler ;  the  other  end  is  dosed,  and  carries  a  needle,  the  arrow 
of  which  moves  over  a  graduated  scale  representing  the  tension  of  the 
vapour  in  atmospheres.  Vapour  being  admitted,  the  pressure  causes 
the  spiral  to  imroll,  and  in  doing  so  the  needle  is  carried  over  the  scale. 
This  instrument  has  the  advantage  of  being  portable,  and  not  fragile, 
and  hence  is  used  in  connection  with  locomotive  boilers. 
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HAKOB  (ifanmno). 

L  Origin  of  Manon. — X%  U)d  time  o|  thff  Noraw^  oa^qHest  maaa. 
rtii»  or  maiMfium  (Irow  manure,  to  dwell)  den0te4  %  lug^  maiMioa  or 
dwellinj^  The  "manerium"  of  the  Exchequer  Bomeaday  U  the 
'( mAssio  "  ol  the  Exeter  Bomeiday^  each  beixu'  therefore  the  equivalent 
ol  the  Anglo-Saxon  or  £Vench  term  used  by  the  Q^oer«  who  made  the 
survey.  TEx^sb  Bom£9Pat.]  In  Franoe  the  aorreepondix^  word 
"  manoir  **a»M  never  aoquired  uny  other  gignification  than  that  of  • 
mansion ;  and  an  estate  powp«ing  the  peouUar  inddeate  ol  an  ISnglia^i 
manor  nevw  became  io  pommon  in  Fnnoe  i^  to  lequive  »  epecifio 
name. 

The  modesn  English  manor  derivea  its  origin  from  subinfeudation 
[Feudal  Ststxm],  as  it  existed  before  the  modifioations  of  th^  system  u£ 
tenures  introduced  in  1225  by  Magna  Charta^and  the  still  more  import- 
ant alterations  made  in  12dO  by  ''  The  King's  Statute  of  buying  and 
selling  Iiands,"  pommencing  with  the  weirds  "  Quia  Emptores  Terra- 
rum/  and  in  1824  by  the  statute  '  Be  FrnrogatiTi  Regis/  by  which 
statutes,  the  process  of  subinfeudation,  or  of  granting  land,  &&  in  fee- 
simple,  to  be  neld  by  the  grantee  as  ^  tenant  or  vsssfd  to  the  grantor^ 
was  stopped. 

Where  a  8ubinfeu4etion  made  bv  A.  to  9  extended  to  tbe  whole  ol 
A'sland,  nothing  remained  in  A  put  a  aeignioiy  wiUi  the  o^dixiary 
feudal  incidents  of  tenure,  together  with  such  rent^  or  other  servicee 
as  might  have  been  reserved  upon  the  ore^^tion  of  t))e  fubtenure. 
This  interest  in  A  was  a  seigniory  in  gross,  that  is^  a  seigniory  held 
by  itself,  unattached  to  any  land,  an  incoxporeal  seigniory,  termed 
by  the  IVench  feudists  "  un  fief  ea  f otr.**  But  in  the  case  o|  sub- 
infeudation of  part  of  the  land,  the  ordinary  mode  of  prooeedingwas 
this: — ^A,  a  Iwge  proprietor,  havipg  a  mansion  and  Isnd  at  Bale, 
created  a  subtenure  in  a  portion  of  his  land  by  granting  suoh  portion 
to  B  and  his  heirs,  to  ))q14  of  A  and  his  heirs,  as  of  A's  manerium 
(mansion)  of  Bale,  which  words  created  an  imnlied  condition  that 
B  should  perform  the  service  of  attending,  with  the  other  tenants 
of  A  holding  by  virtue  of  similar  subinfeudatioiis,  at  A's  hslmote  of 
pale,  that  is,  at  A's  court  meeting  in  the  hall  of  A's  mansion  at  Bale 
(afterwards  called  A's  court-baron  of  his  manor  of  Bale),  for  the 
purpose  of  deciding  judicially  all  disputes  among  A's  free  tenanie 
holding  of  him  by  the  same  tenure  as  B,  in  reapect  of  their  la^ids  so 
)io)den,  and  aIsq  idl  actions  brought  by  persons  claiming  9ueh  land& 

Upon  this  subinfeudation  being  effected,  A  would  continue  to  be  tl^ 
owner  of  the  ipansion  of  Pale  and  of  that  part  of  tbe  land  of  Bale,  p| 
yrhxoh  he  had  made  po  subi|ifeudation,  in  demesne  (in  dominioo  suo), 
— as  his  owi^  immediate  properW ;  and  he  would  have  the  seigniory  of 
lands  of  which  B  and  others  had  been  subinfeoffedt  as  a  seigniory 
appendant  or  legally  annexed  to  the  mansion  of  Bale,  and  to  the 
demesnes  of  Bale,  of  which  the  mansion  formed  part. 

This  conjoint  or  complex  estate,  taking  its  denomination  from  ^o 
mansion  (manerium)i  which  was  considered  as  its  l^eadi  ai^d  which,  in 
the  language  of  the  Year  Book  of  14  Edward  II.  (Maynard,  426), 
''  drew  to  itself  all  the  appendanqiw,"  by  degrees  aoquired  tbe  ime^qf 
manerium  or  manor. 

A  manor  therefore  onginaUy  oonsiited  of  lands  in  demesne,  upon 
which  the  lord  had  a  mansion,  and  to  which  lands  and  mansion*  and 
more  especially  to  the  latter,  there  was  appendant  a  leigniory  over 
freeholders  qualified  in  respeot  of  quantity  of  estate  (that  is,  by  a 
tenancy  for  Ufe  at  the  least,  if  if^i  a  tenanqy  in  fee^imi^),  and  sufii" 
dent  m  point  of  number,  to  constitute  a  oourt-baron.  T|iese  fr^e- 
(lolders  were  oalled  vavassom  [VAyAason],  and  their  lan4i  '^tene^ 
mental  lands,"  that  is,  hmda  granted  out  in  tenure,  to  distinguish 
them  from  the  lord's  deix^esnes.  These  tenemental  lands,  aneiently 
^own  by  the  depomination  of  vavaisories,  though  held  o|  the  manor 
and  within  the  seigniory  (or,  as  it  was  usually  termed,  within  the  lee) 
of  the  lord,  were  not  eonsidered  as  part  of  the  manor;  but  the  servioeq 
issuing  from  such  tenemental  lands  were  part  of  the  manor  and  esten- 
tial  to  its  exigence. 

Afterwards  it  was  sufficient  if  ^e  site  of  a  mansion  at  which  the 
services  had  been  reserved,  or  aa  it  wa«  called,  the  site  o£  the  manor, 
formed  part  of  the  demeaow ;  and,  at  last,  tins  vestige  of  the  origin  o| 
the  name  of  the  estate  was  dispmiied  with,  and  U  the  Iprd  retained  any 
portion  of  the  land,  so  t^at  there  would  be  some  demesnes  to  which 
the  seigniory  over  the  freehold  tenants  of  the  manor,  and  the  ^ervicea 
rendered  bv  them,  might  continue  to  be  appendant,  ^e  compound 
estate  called  a  manor  was  not  dissolved,  whether  it  could  be  shown  that 
a  man9ion  had  ever  stoo4  on  the  part  of  the  dememes  or  lands  retained, 
or  not,  and  even  if  the  lord  had  aliened  and  severed  from  bis  dwnemea 
the  spot  on  which  the  mansion  had  ouoe  stood. 

11.  N(Uwre  oiod  ineitUtUtt  qf  Mqtum.-^J^  manor  is  commonly  psid  to 
consist  of  demesnes  and  services.  It  is  quaintly,  but  perhaps  more 
correctly  stated  by  Fulbeok,  that  theee  "  are  the  material  qauees  of  a 
manor ; "  for  though  there  can  be  no  mai^ar  unless  there  he  both 
demesnes  and  seryieoiy  o^ier  thin0i  m^y  alio  be  members  and  peroel 
of  a  manor. 

1.  The  demeepea  are  those  hmds  within  the  manor,  of  which  the 
lord  is  seised,  that  ia,  of  which  he  has  the  freeholdi  whether  they  are  in 
lus  own  occupation,  or  in  that  of  hin  tenants  at  wiU,  or  hia  tenants 
for  ;^earB.  Ihe  t^iants  at  will  have  either  a  eommon-law  estate, 
holding  at  the  joint  will  of  the  lessor  and  of  the  lessee,  or  a  pustomary 
estate,  holding  at  the  will  of  the  lord  according  to  the  euatom  of  the 


manor.  [Copyqold.]  The  tenaqpy  for  yean  of  lands  vrithin  a  manor 
is,  in  modern  times,  usually  a  common-law  estate,  though  in  the 
assessionable  manors,  parcel  of  the  duchy  of  Cornwall,  customary 
estatea  for  years  still  subsist  (YIII.) ;  and  wl^re  a  copyholder  sur- 
renders for  years,  the  surrenderee  becomes  a  customary  tenant  for 
years  of  the  portion  of  the  demesi^  so  surrendered. 

2.  The  services  of  a  manor  are,  the  rents,  and  other  services,  due 
from  freehold  tenants  holding  of  the  manor.  These  services  are 
apnexed  or  i^pendsnt  to  the  seigniory  over  the  lands  holden  by  such 
freehold  tenants.  The  lands  holden  by  the  freeholders  of  the  manor 
are  holder  q/the  manor,  but  are  not  wtki^,  or  parcel  qf,  the  manor, 
though  within  the  lord's  fee,  or  manerial  seignioiy. 

Copyholds,  bei|ig  part  of  the  demesnes,  sre  not  held  of  the  manor, 
but  are  withib  sod  parcel  of  the  manor. 

The  demesne  luida  were  formerly  called  the  Miiu^,  #nd  the  teoe* 
mental  lands,  the  QutUud,  of  tho  manor. 

3.  But  thougl^  a  perfect  legsl  manor  oannot  epst  without  demesnes 
and  servioee,  other  incorporeal  heieditaments,  which  are  not  services, 
may  be  paroel  ol  the  manor,  aa  advowsons,  rights  of  oommon,  rights  of 
way,  ftc.,  and,  under  peculiar  oiroumstaDoe*,  even  r^taeeok  «id  rente- 
chiurge« 

In  general,  the  power  of  holding  courts  q|  justioe,  whether  for  the 
decision  of  criminal  matters  or  for  the  determination  of  dvil  rights, 
can  be  exeroieed  only  under  authority  derived  from  the  crown,  either 
by  actual  grantor  by  prescription;  and  in  order  to  prevent  usurpa- 
tions of  suph  a  power,  the  orown  may  at  any  time  issue  prooew  for  the 
purpose  o|  instituting  m  inquiry  hy  what  authority  [Quo  WaBBANTo] 
a  suhject  holds  a  ooivt  o|  justice.  But  it  ia  ^  distingiiishing  feature  of 
the  feudal  vystemi  to  make  civil  jurisdiction  necessarily,  and  criminal 
jurisdiction  ordinarily,  ooevteDsive  with  tenure.  Upon  this  principle 
there  is  inseparably  incident  to  every  manor  a  court-baron  (curia  bsio- 
mim),  beiDg  a  court  in  which  the  freeholders  of  the  manor  are  the 
sole  judges,  but  in  which  the  lord»  by  himself,  or  more  oommonly  by 
his  steward,  presides.  The  iurisdiction  of  the  opurt-haron  extends 
over  all  personal  aotiona  in  which  the  debt  or  denudes  sought  to  be 
reoovered  sre  under  409, ;  and  real  actions  in  req>ect  o|  lands  held  of 
the  manor  could  not  have  been  brought  in  sny  other  oourt,  except 
upon  an  allegation  that  the  lord  of  the  manor  had  in  the  particular 
instance  granted  or  abandoned  hiq  court  to  liie  king  (quia  dominus 
remisit  curiam).  To  a  quo  warrantp  therefore  for  holding  a  court- 
bcut)n,  it  is  a  sufficient  answer — that  the  defendant  has  a  manor.  As 
this  court  waseipeential  to  the  due  administration  o|  justioein  questions 
respecting  the  right  of  property  held  of  the  manor  arising  ampngat  the 
lord's  tenants,  there  could  never  have  been  a  perf  eot  manor  without  a 
suffiotent  number  of  freeholdeie  to  constitute  tiie  oourt-baron,  which 
number  must  oonsiat  of  three,  or  two  at  the  leMt;  three  being  neoea- 
sary  where  the  litigatien  wa«  between  two  of  the  freeholdera 

4.  Somo  things  are  popularly  supposed  tq  be  inoident  to  a  manor, 
which  have  no  neosesary  oonn«otion  with  it^  Thus  the  ownership  of 
wastes  within  the  distriot  over  which  the  menor  extends,  is  frequently 
called  a  momoriol  right,  though  the  right  a^d  interest  of  the  lord  in 
wasto^  over  whioh  no  acts  w  owneiehip  ean  be  shown  to  have  been 
eseroiaed  l^  him,  rests  entirely  upon  the  presumption  in  favour  <^ 
the  lord,  arinng  out  of  the  eireumatanoe  of  his  being  the  preaent 
owner  <4  the  demesne  lancle>  and  the  former  owner  of  WA  tenemental 
lande  wbi<d(  adjoin  such  waetes,  The  same  prwunptioB  would  arise 
in  favour  ol  eny  other  owner  of  an  extensive  district  It  is  however  true 
that  lorde  o|  menora  in  their  priginal  grants,  both  to  their  freehold 
and  to  their  eopyhold  tenanta,  usually  reserved  the  waste  lande*  giving 
to  the  lreeboider«  and  copyholder*  merehr  fights  of  commpn  over  the 
wastes,  Henoe  it  mm  that,  In  point  ol  mot,  manors,  in  proportion  to 
their  e^nt,  frequently  contain  a  ww^  lerger  portiaa  of  wiis^  than 
other  estateii. 

Copyholds  are  a  common  incident  to  the  demesnes  of  a  manor*  but 
tliere  are  many  manora  in  which  this  species  ol  tenure  does  not  appear 
to  have  ever  existed^  end  many  more  in  whiohit  ha4  been  long  evtinet ; 
and  though  tliere  are  now  no  conyholds  unconnected  with  a  manor, 
the  custom  9i  demiiiing  by  the  lord'e  roUs  appears  to  hafe  loimerlv 
been  common  to  every  lord  or  freeholder  who  had  demesnes  whicm 
were  held  in  villensge.  So  the  right  to  have  a  oourt-leet  is  a  yoyal 
Irancl^  [I4IBBT],  imder  which  the  gr^tee  holds  a  court  of  criminal 
jurisdiction  in  the  hinges  name,  over  the  reaianta  (residents)  within  a 
particular  district.  Tbis  privilege  may  be  granted  to  persons  who  are 
not  lorde  of  manors ;  and  where  the  grantee  has  a  manor*  the  lio^ts  <^ 
the  manor  and  o|  tl^e  leet  are  not  alwayi  co-eatensive. 

m.  Jfaacrs,  kim  cr«K^— Since  the  statutes  o|  Quia  Smptcrea  and 
Be  Pr8arogativ4  Bcgie  no  manora  have  probably  been  oreated;  and  it 
has  been  commonly  eaid  that  no  new  manor  could  afterwards  be 
oroated.  But  as  a  proposition  of  law  this  appeara  to  be  ekated  too 
broadly.  The  former  statute  has  be^n  held  not  to  aiq;4y  to  the 
immediate  tenants  of  the  king,  who  is  not  one  of  the  "  mvgnatea  and 
other  (that  ii,  in|erior)  lords."  The  latter  statute  qweka  (mly  ol  lands 
held  by  knight's-eervioe,  and  therefore,  like  the  olauw  in  the  etatute 
of  willa  impoeing  e  restriction  upon  the  devising  of  lands  of  that  tenure, 
appears  to  be  inepplioable  nnce  t^e  aholition  d  miUtaiy  tenursa. 
Beside*,  the  statute  of  Quia  Bmptqrss  Terrarum  has  been  held  to  con- 
tain an  implied  exception  in  respect  of  alienatione  made  with  the 
licence  of  all  lorda.  w***^*^*^  or  immediate  s  and  in  the  statute  Be 


m, 


IUXO& 


Uaixv. 


rmtoBfcUf  i  Bggfa  ire  find  m  ezpreHezomttan  in  ftkTonr  of  ftlienatlonB 
iiMide  mth  the  Hoenee  of  the  king.  It  aoems  to  be  quwtlaiuble 
whether,  even  by  the  ooBmon  law,  the  kunedbte  tenant  of  the  orown 
did  not  incur  a  f orMture  by  making  a  subf eoffinant  without  Uoenoe. 
(84  Bdw.  III.,  o.  15,)  It  has  also  been  objected  that  a  oourt-baron  is 
neceemuy  to  a  manor,  and  that  a  man  oannot,  by  granting  lands  in  tall, 
reeerring  mitt  at  hia  oourt,  create  a  oooit-baron.  Bat  tfala  objection 
aamimee  that  no  greater  tubtenure  can  now  be  created  than  an  estate 
tail ;  wheraee,  vntk  Ueemee,  a  subtenure  in  fee  may  be  created,  and  the 
hol<Ung  Ot  a  oourt*bsron  aeema  to  be  inoktental  at  common  law  to  the 
seigniory  over  tenants  in  f ee«miple. 

pFsctically  howevef  no  entirely  new  manorB  are  now  created ;  but 
where,  npon  the  partition  of  a  manor,  part  of  the  demesnes  and  part 
of  the  serrieee,  including  suit  of  oonrt  d  a  sufficient  number  of  free- 
hold tenants  to  oonstitate  a  oourt-banm,  are  assigned  to  one  paroener, 
jomt-tenant,  or  tenant  hi  common,  and  other  psrts  of  the  demesnes 
and  services  to  another  parcener,  Ac.,  eadi  party  has  a  manor,  and  may 
hold  a  court-baron.  And  it  is  said  that  if  a  manor  extends  into  sereral 
townships,  the  lord  may  create  separate  manors  hf  conveying  the 
demesnes  and  services  in  township  a  to  one^  and  those  in  township  B 
to  another. 

IV.  Mfmortf  how  dettroynL-^A  manor  is  not  destroyed  by  the  loss 
of  those  incidents  which,  though  membeni  and  fct-ming  ptft,  of  the 
manor,  are  not,  like  demesnes  and  services,  the  '*  material  causes  of  a 
manor."  Nor  will  the  legal  existence  of  the  manor  be  aftcted  by  the 
alienation  of  pari  of  the  demesnes,  or  by  the  aHenation  or  exthiction  of 
pwi  of  the  services,  or  by  the  extinction  of  all  the  copyholds.  But 
upon  the  alienation  of  all  the  demesnes,  or  the  alienation  or  extinction 
of  all  the  services,  the  manor  ceases,  and  is  said  to  be  destroyed  :  and 
though  any  part  of  the  demesnes,  however  snuJI,  will  keep  alive  the 
manor,  if  there  be  sufficient  services,  it  can  exist  no  longer  than  whilst 
there  can  be  found  enough  freehold  tenants  to  constitute  a  court-baron. 
Thus  if  the  lord  purchase  the  lands  of  all  his  freehold  tenants.  Or  of 
all  except  one,  or  if  the  freehold  esdieat,  or  if  the  lord  release  or  alien 
the  services,  the  manor  ceases  to  exist  So,  if  the  lord  alien  the  free- 
hold  of  all  lands  holden  of  him  by  copy  of  court-roll,  or  enfranchise  all 
the  copyholders,  in  a  manor  wbere  there  are  no  demesnes  except  the 
copyholds.  So,  if  he  alien  idl  the  demesnes.  So  if,  upon  a  partition 
of  the  manor,  the  demesnes  are  allotted  to  one  and  the  services  to 
another.  But  in  none  of  these  cases  is  the  destruction  of  the  manor 
absolute  and  irrevocable.  If  there  cease  to  be  any  demesnes,  so  that 
the  (manor  is  turned  into  a  seigniory  in  gross,  yet  upon  the  event  of 
any  of  the  freeholds  holden  of  the  manor  coming  to  the  lord  by  escheat 
or  purchase,  the  lands  so  eaeheating  or  purchased  will  become  demesnes 
of  the  manor,  as  they  wefe,  before  the  snbhifeudation  of  those  lands, 
whereby  they  were  originally  severed  from  the  manor,  took  place. 
Where  a  manor  is  destroyed  by  partition  between  co-paroeners,  n  one 
die,  and  the  other  takes  the  share  of  the  party  dying  as  heir,  the 
manor  revives;  but  it  would  not  be  so  in  the  case  of  a  partition 
between  joint-tenants  cft  tenants  in  common,  nor  would  the  manor 
revive  in  the  ease  of  co-parceners  if  the  severed  portion  of  the  ntenor 
were  re-united,  not  I7  descent,  but  by  purchase.  Where  all  the  free- 
hold tenants  hove  ceased  to  exist  except  one,  there  is  no  longer  a 
oomplete  legal  manor,  beosnse  there  can  be  no  coart*b«ron ;  but  if  the 
remaining  tenant  convey  his  tenement  in  fee  to  dtfiferent  persons  in 
severalty,  as  there  will  be  now  a  sufficient  number  of  freeholders 
holdix%  of  the  ma^ior,  to  constitute  a  court-baron,  the  manor  will 
revive.  But  without  Mtii  revxTsl,  the  estate  is  by  some  lawyers  oon- 
sideved  to  be  ittll  entitled  to  toe  designation  of  a  manof,  by  reason  of 
there  brin^g  demesnes  and  a  seigniory  anpendttit,  though  over  one 
temfiot  01^.  (I  '  Anderson,'  257.)  StstL  an  estate  is  however  more 
frequenth^  called  "a manor  t>y  reputation,'  a  vaguo  term,  applied 
indiscrinnnately  to  bSL  estates  which  have  been  manors,  and  which 
indeed  would  be  equally  applicable  to  a  property  whidi  had  acquired 
the  name  of  a  nnno^  without  having  ever  been  one. 

V.  MwMf9f  UMkirtiitk  I'y.^-^oo  much  unportanoe  formerly  attached  to 
the  poaBOBsion  of  a  piincipal  mamdon  at  which  the  services  of  tenants 
might  be  rendered,  that  a  person  holding  lands  in  customary  viHenage 
might  grant  porttons  of  Ms  villenage  to  be  holden  of  the  grantor,  for 
as  great  an  estate  as  the  grantor  liod,  as  of  his  mansion  or  manerium. 
The  estate  of  the  grantor,  whidt,  after  this  operation,  would  consist  of 
the  mansioB  and  the  other  ungranted  portions  of  liie  viffenage,  with 
the  servioea  of  the  granteea  appendant  thereto,  waa  called  a  oiatomary 
manor. 

The  eststo  of  a  person  to  whom  f&e  lord  of  a  txastsav  has  granted  the 
freehold  and  seigniory  of  adl  Uie  copyholds  within  the  manor  or  within 
a  certain  c&trict,  has  been  sometimes  loosely  called  ''a  customary 
manor.**  Bnt  such  an  estate  cannot,  in  any  sense,  be  said  to  conaist  of 
demesnes  and  services. 

VI.  Manijn  in  Ancient  Zkmefne  are  those  manors  which,  though  now 
mostly  in  the^  hands  of  subjects,  formed  port  of  the  royal  domain  at 
the  time  of  the  Conquest,  and  are  designated  in  Domesday  as  "  terra 
reg^"  The  peculiarity  of  these  manors  is,  that  there  exists  in  them 
a  particular  dasa  of  tenants  possessing  certain  customary  privSegeB, 
supposed,  by  Lord  Coke  and  others,  to  be  derived  from  the  indulgence 
of  tiie  crown  in  mattera  "  pertaining  to  the  king's  hoflbandry."  They 
were  formerly  called  "tenants  in  socage  in  ancient  tenure,"  but  are 
now  commonly  known  as  "tenants  in  ancient  demesne/  a  term  not 


in  itself  very  accurate,  since  all  tenants  within  these  ancient  demesne 
manors,  wlMther  oopyholden  or  leaseholders,  and  even  the  lord  himself, 
are  strictly  speaking  tenants  ta  ancient  demesne.  In  these  customary 
temxres  the  freehold  is  not  In  the  lord,  but  in  the  tonant,  who  is  there- 
fore called  a  customary  )MkoIder;  and  it  does  not  appear  to  be  neces- 
sary to  the  oohtinuance  of  the  manor  that  there  sjbould  be  any  other 
freehold  tenants,  though  lands  may  be  held  of  a  manor  in  ancient 
demesne  by  the  ordinary  freehold  tenure,  which  lands  are  called  lands 
in  frank-fee  by  way  of  distinguishing  them  from  the  oustomary  free- 
holds hold  by  the  "tenants  in  sooage  in  andent  tenure,'*  now  called 
"  tenants  in  ancient  demesne." 

Til  Monwn  tn  Bonkt  Oattniiet, — ^The  exposed  state  of  the  northern 
borders  of  England,  liable  to  hostile  incutslons  in  time  of  war,  and 
soarcely  less  in  times  of  nominal  peace,  created  a  peculiar  spedes  of 
tenure  in  the  manors  in  the  four  northern  counties.  Persons  holding 
by  this  tenure  are  called  customary  freeholders;  though  here  the 
freehold  is  in  the  lord,  and  the  timber  and  mines  belong  to  him,  and 
not  (as  in  the  tenure  in  andent  demesne)  to  the  tenants ;  but  they  are 
so  called  because  they  are  allowed  the  privilege  of  passing  their  estates, 
as  freeholders  do,  by  feoffinent  and  livery,  a  privilege  perhaps  derived 
from  the  irregularity  with  whidi  the  customary  courts  of  the  manor 
Were  hdd,  and  from  the  necessity  of  allowing  persons  whose  tenure  of 
land  and  of  life  was  so  uncertain  to  make  immediate  dispositions  of 
tiieir  property. 

VIlI.  Manen,  Aseetnendble, — A  term  pecnfiar  to  that  part  of  the 
domain  of  the  Duke  of  Cornwall  [Walxs,  Prxncs  ov]  wfaieh  is  situate 
within  the  county  of  OomwaU,  oonaisting  of  seventeen  manors,  namely, 
Launceston,  Trematon,TyntageIl,  Restormel,  Stoke-dimsland,  Tybeste, 
Tewington,  Helston-in-K^rier,  Moresk,  Tywamhaile,  Penkneth,  renlyn, 
Rellaton,  Helston-in-Tiigshire,  Liskeard,  Calstock,  and  Tali^ydy. 

The  earls  and  dukes  of  Cornwall,  and,  when  no  earl  or  duke,  the 
crown,  have  sent  from  time  to  time  (commonly  every  seven  years) 
certain  persons  commissioned  to  visit  these  manors  in  succession,  and 
to  asaeu  the  lord's  demesnes,  that  is,  to  let  them  at  such  rents  and 
upon  such  terms  as  mig^t  appear  to  them  to  be  advantageous  to  the 
duchy.  The  courts  held  by  the  comnussioners  for  the  purpose  of 
exerdsing  the  authority  thus  delegated  to  them  were  called  oMessume, 
or  courts  of  <utetncm.  The  course  usually  Was  to  let  the  luid  until  Ihe 
next  assossion.  From  the  conventions  (covenants  or  engagements) 
entered  into  by  the  persons  to  whom  those  demesnes  were  so  arrente(^ 
the  IntOiwt  demised  was  called  a  tenure  in  eonventione,  and  the  tenants 
were  styled  conventlonaries.  These  demises  were  made  both  to  free- 
men and  villeins;  the  former  being  called  free  conventionaries,  ^e 
latter  viDesn  or  native  conventionaries.  The  latter  class  appears  to  have 
boeome  extinct  in  the  16ih  century. 

By  degrees  the  conventionary  tenants  acquired  an  inheritable  interest 
in  the  certainty  of  the  renewal  of  their  holdings  in  favour  of  them- 
seltes  and  their  descendants  at  each  successive  aasession.  The  con- 
ventionary tenant  thus  acquhred,  like  a  copyholder  of  inheritance,  an 
interest  freehold  in  point  of  duration,  ^thout  a  freehold  tenure. 

In  conventionary  tenements  the  minerals  belong  to  the  lord,  and  not 
to  the  customary  tenant;  as  it  was  held  upon  a  trial  at  bar  in  1829, 
which  hated  seven  days  (Ro^e  v.  Brenton,  8  Kann.  and  EyL,  133-364). 

MANSLAUaHTBK.    [Murder.] 

M ANU  (a  word  which  implies  *'  rational,'*  from  man,  to  "  under- 
stand'*), according  to  a  Etindu  fiction,  was  the  son  or  grandson 
of  the  creating  deity  of  Brahm&,  the  first  of  rational  beings,  and  the 
progenitor  of  mankind,  #h'o  thence  are  called  M&navfts,  or  KanujAa 
(offering  of  Manu).  To  this  primeval  sage,  the  father  of  the  human 
rice,  and  consequently  th6ir  patriarchal  ruler  and  legislator,  is  ascribed 
a  celebrated  system  of  religious  and  civil  law,  which  ip.  ^e  beginning 
of  time  was  revealed  to  Idm  by  Brahm&,  and  has  been  handed  down  by 
tradition  to  the  present  age.  In  other  words,  the  Sanskrit  work  now 
extant,  and  indiscriminately  called  Smriti  (tradition),  or  M&nava- 
dharma-s&Btra  (the  Institutes  of  Manu),  is  deemed  by  the  Hindus  not 

a  the  oldest  but  at  the  same  time  the  holiest  text  after  the  Vedas. 
re  these  pretensions  of  the  aauared  code  to  antiquity  and  autliority 
can  be  duly  appreciated,  it  wiU  be  oonvenient  to  state  its  contents,  and 
to  point  out  we  leading  feiatures  of  a  system  at  once  so  comprehensive 
and  so  complicated  that  it  would  be  almost  impossible  to  dwell  upon 
its  particular  precepts  without  entering  fully  into  the  labyrinth  of 
Hindu  relMon  and  ceremonies.  The  work  is  divided  into  the  twelve 
following  chapters :— L  On  the  crea^on ;  iL  On  education,  or  on  the 
first  order ;  lil  On  marriage,  or  on  the  second  order ;  iv.  On  eoonomios 
and  private  morals ;  v.  On  (Uet,  purification,  and  women ;  vi  On  dov<^ 
tion,  or  on  the  third  and  fourth  orders  ;  viL  On  govemment^and  on  tiie 
nulitajh^  class ;  vilL  On  judicature,  and  on  law,  private  and  criminal; 
ix.  On*  the  commercial  and  servile  classes ;  x.  On  the  mixed  daases, 
and  on  time  of  distress ;  xL  On  penance  and  expiation^  zii  Ott  tsaiia» 
migration  and  final  beatitude. 

We  shall  not  dwell  on  the  first  or  last  cl^pter ;  the  first  m  ooeupied 
with  a  summary  of  the  contents  of  the  whole  code,  and  with  a  problem 
of  cosmogony,  m  aocordance  with  the  wild  and  fandful  conceptiona  of 
Hindu  metaphysics  and  natural  philosophy;  the  twelfth  dumpier  con- 
tains a  detailed  system  of  metempsychosis  and  final  poniahmants, 
dosely  connected  with  the  institutes  of  temporal  law.  It  is  obvious 
that  either  a  strict  order  in  the  arrangement  of  the  judicial  code  has 
b^en  neglected,  or,  what  is  more  probable,  the  monarchical  and  dvil 
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laws  (vii.-zi)  have  purposely  been  separated  from  the  general  dutlee 
contained  in  the  first  half  of  the  work.  These  for  the  most  part  are  of 
a  religious  chanMster,  being  engrafted  on  the  most  rigid  distinction  of 
caste,  and  Uierefore  totally  dependent  upon  the  hierarchical  rules  of 
the  first  order,  by  which  even  the  minutest  actions  of  the  inferior 
classes  are  invariably  to  be  regulated.  Without  entering  into  the  mass 
of  formalities  and  customs  by  which  the  main  structure  of  the  Brah- 
minical,  and  in  fact  of  every  hierarchy  is  laigely  cemented,  and  into 
those  generally  absurd  and  often  ridiculous  ceremonies  incvdcated  upon 
the  different  branches  of  society,  it  will  be  sufficient  to  remark  that 
they  were  evidently  congenial  to  the  religious  prejudices,  and  to  the 
habits  and  disposition  of  the  Hindus,  and  tiiat  most  of  them  had  long 
been  sanctioned  when  the  sacred  code  was  promulgated.  This  is 
expressly  asserted  by  the  author  himself,  who  professes  to  give  the 
system  of  law  in  its  full'extent,  and  the  immemorial  customs  of  the 
four  classes,  adding  that  immemorial  custom  is  traosoendent  law, 
approved  in  sacred  scripture,  and  that  holy  ssges  have  embraced  good 
usages  long  established.  The  principal  duties  of  the  four  classes  in 
general  are  stated  as  follows : — 

To  the  first,  or  sacerdotal  order,  the  supreme  ruler  assigned  the  duty 
of  reading  the  Veda,  and  of  .teaching  it;  of  giving  advice  to  kings,  of 
sacrificing  and  of  assisting  others  to  sacrifice,  of  giving  alms  and  of 
receiving  gifts,  of  promoting  justice  on  earth,  and  of  procuring  happi- 
ness  herefiiter ;  in  short,  a  Brahmin  must  ever  be  intent  on  divine 
worahip,  devotion,  austerity,  and  abstinence.  It  is  only  in  ease  of 
need  that  he  is  allowed  to  support  himself  by  tillage  or  traffic,  but 
never  by  service  for  hire.  Although  he  is  by  right  the  chief  of  the 
whole  creation,  and,  whether  learned  or  ignorant,  must  be  revered  as 
a  powerful  divinity,  nevertheless  he  should  constantly  shun  worldly 
honour,  and  rather  seek  disrespect  and  poverty. 

The  Kshatriya,  or  military  class,  is  bound  to  defend  the  people,  to 
read  the  Veda,  to  sacrifice  and  to  give  alms;  the  Vaisya  caste  to  ciUti- 
vate  land,  to  keep  herds  and  flocks  of  cattle,  to  carry  on  trade,  to  lend 
at  interest,  to  sacrifice,  to  read  the  scriptures,  and  to  bestow  presents 
The  business  of  the  fourth,  or  Sudra  class,  is  only  to  serve  the  three 
upper  orders,  and  chiefly  the  Brahmins. 

Now  in  these  four  classes,  which  may  be  called  the  pillars  of 
Hindu  society,  those  only  who  are  bom  of  wives  equal  in  caste  are  to 
be  considered  as  of  the  same  class  vrith  their.  Others.  But  by  inter* 
mixture  and  marriage  with  women  who  ought  not  to  be  married,  and 
by  the  omission  of  prescribed  duties,  a  great  number  of  impure  classes 
have  been  formed,  which  in  their  turn  are  obliged  to  perform  strictly 
the  special  rules  and  obligations  enjoined  on  Uieir  caste,  or  else  they 
will  sink  to  a  still  lower  degree  in  the  scale  of  human  society.  These 
mixed  classes  are  enumerated  at  huge  in  the  tenth  chapter,  and  prove 
a  far  advanced  state  of  civilisation  by  the  very  great  variety  of  pro- 
fessions which  they  exhibit.  But  as  even  the  aboriginal  tribes  and  the 
inhabitants  of  adjacent  countries  are  asserted  to  have  gradually  sprung 
from  the  same  source,  we  need  scarcely  remark  that  the  institution 
of  caste  carried  to  this  extent  must  be  altogether  imaginaiy;  and 
moreover  that  a  system  of  law  founded  on  these  vague  and  fanciful 
principles  must  be  a  partial  and  degrading  one.  Hence  the  punish- 
ments, consisting  of  pecuniary  fines  and  confiscation  of  property,  of 
mutilation  of  the  body,  and  death,  of  exile  and  loss  of  caste  (whidi  is 
deemed  moral  death),  are  inflicted  according  to  the  privileges  of  the 
different  classes ;  in  general  these  punishments  are  slight  and  trifling 
for  the  highest  order,  but  dreadfuUy  severe  and  cruel  for  the  same 
crimes  when  committed  by  an  individual  of  inferior  caste.  Thus  a 
soldier  who  defames  a  priest  shall  be  fined  a  hundred  panas,  a  merchant 
a  hundred  and  fifty^,  but  a  mechanic  or  servile  man  imall  be  whipped ; 
and  while  the  slaying  of  a  Sudra  by  a  man  of  Uie  sacerdotal  class  is 
exactly  equivalent  to  the  killing  of  a  cat  or  dog,  the  murder  of  a 
Brahmin  is  an  inexpiable  crime,  and  he  who  barely  assaults  a  priest 
with  intention  to  hurt  him  shall  be  whirled  about  for  a  century  in  a 
place  of  future  punishment,  which  is  described  as  "  a  dark  hell." 

With  regard  to  the  penal  provisions  of  the  criminal  law  we  shall 
only  observe  that  in  most  of  them  the  principle  of  retaliation  has  been 
sanctioned ;  for  instance,  whoever  breaks  a  dam  or  sluice,  by  which 
an  inundation  would  be  caused  (Buchanan,  *  Mysore/  i.,  4),  shall  be 
drowned ;  an  adulterer  shall  be  burned  on  an  iron  bed ;  a  cut-purse  is 
to  .lose  two  fii^gers,  and  ''  with  whatever  limb  a  thief  commits  the 
offence,  even  that  limb  shall  the  king  amputate  "  (viii.  334 ;  ix.  273,  ff.). 
Nevertheless  most  of  the  punishments  may  be  commuted  for  pecuniary 
fines;  and  in  case  a  temporal  chastisement  proves  unavailing,  threats  of 
future  pain  are  often  held  out^  A  priest  may  by  muttering  impreca- 
tions and  holy  charms  chastise  those  who  injure  him,  without  complain- 
mg  to  the  king.  In  short,  the  first  part  of  the  sacred  code  is  entirely 
what  we  should  call  hieratioal.  This  character  is  apparent  not  only  in  its 
inflexible  severity  where  religion  and  its  ministers  are  concerned,  and 
the  well-calculated  distinction  of  castes,  by  which  a  free  intercourse 
between  the  members  of  societv  would  be  prevented,  and  consequently 
a  more  dose  dependence  on  the  priesthood  ensured,  but  also  in  the 
spirit  of  sublime  devotion,  of  benevolence  and  tenderness  to  all  sentient 
creatures,  by  which  sacerdotal  institutes  are  generally  distinguished. 

The  second  part  of  the  code,  containing  the  monarchic  and  civil 
UwB,  is  more  congenial  to  social  order,  and  although  the  same  spirit  of 
hientfchy  prevails,  it  is  often  checked  by  rules  of  a  sound  policy  and 
of  regular  administration.    The  king,  bom  in  the  military  class^  is 


^rmed  of  particles  draWn  from  the  substance  of  the  guardian  deities; 
surpassing  all  mortals  in  glory,  he  is  himself  a  divinity  in  a  human 
shape,  and  consequently  he  must  be  the  protector  of  aU  classes  who 
disohaige  their  duty  (7,  4.  9,  301  ff).  "He  must  invariably  speak 
truth  and  never  tnuu^^ress  the  rule  of  strict  justice;  but  as  just 

Cdshment  cannot  be  inflicted  by  an  ignorant  and  covetous  king,  he 
to  learn  the  science  of  criminal  justice  and  of  policy,  the  system  of 
logic  and  metaphysics  and  sublime  theological  truth  from  learned 
priests,  and  from  the  people  the  theory  of  agriculture,  commerce,  and 
other  practical  arts.**  Nothing  is  so  often  and  so  strongly  inculcated 
by  Manu  as  the  equity  and  justice  of  kings  in  protecting  Uie  property 
of  their  subjects  against  fraud  and  violence;  For  this  purpose  the  prince 
shall  appoint  a  govemor  of  one  town  with  its  district,  another  of  ten 
towns,  of  twenty,  of  a  hundred,  and  above  all  these  inferior  authorities, 
a  high  officer,  whom  we  may  perhaps  call  a  lord-lieutenant,  over  each 
thousand  towns.  Also,  to  prevent  the  people  being  oppressed,  a  super- 
intendent of  all  afiBurs  shall  be  established  in  every  large  town  to 
inspect  the  inferior  officers.  A  large  number  of  kws  for  the  mercantile 
tribe,  with  rigorous  regulations  about  the  sale  and  purchase  of  market- 
able things,  i^)out  weights  and  measures,  tolls  and  freights  for  boats 
passing  up  and  down  rivers :  the  severe  punishment  of  robbers  and  of 
those  who  will  not  restore  loans  and  deposits,  and  the  most  subtle 
definitions  of  the  law  of  inheritance — all  tend  to  show  that,  however 
restricted  by  the  rules  of  caste  the  social  and  personal  condition  of  an 
individual  might  be,  his  property  at  least  was  respected  and  held 
inviolable.  As  to  the  laws  of  succession,  it  is  laid  down  as  a  funda- 
mental rule,  probably  derived  from  ancient  patriarchal  manners,  that, 
if  possible,  the  whole  property  of  the  &mily  should  be  kept  together. 
Accordingly  after  the  death  of  his  fother,  the  eldest  son  may  take 
entire  possession  of  the  patrimony,  and  the  others  may  live  under  him, 
unless  they  choose  to  separate.  In  this  case,  the  widow  and  such 
persons  as  by  crimes  or  mental  or  corporal  defects  are  legally  excluded 
from  participation,  being  provided  for,  the  heritage  is  divided  into 
portions  according  to  the  minute  and  almost  endless  variety  of  regula- 
tions by  which,  owing  to  the  real  or  imaginary  intermarriage  and 
mixture  of  classes,  this  part  of  Hindu  law  has  become  extremely 
abstruse  and  intricate.  Property  belonging  to  a  sacerdotal  student 
and  a  minor  must  be  guarded  by  the  kmg,  imtil  the  owner  shall  have 
concluded  his  studentship,  or  until  his  infancy  shall  have  ceased  in 
his  sixteenth  year.  No  tax  is  levied  or  charge  made  for  this  trustee- 
ship nor  for  any  tuition  whatsoever;  and  except  custom-duties  and 
market-taxes,  the  only  legal  tax  or  annual  revenue  which  a  sovereign 
may  receive  from  his  whole  dominion  through  his  collectors  is  imposed 
on  the  mercantile  and  agricultural  clasnes.  He  may  take  either  a 
twelfth  part  of  the  crops,  or  an  eighth,  and  in  time  of  distress  even  a 
fourth  part,  but  in  every  respect  he  must  act  like  a  &ther  to  his 
people.  <7,  80,  10,  118  S.)  Serving  men,  artisans,  and  mechanics 
never  pay  taxes,  but  they  must  occasionally  assist  by  their  labour 
when  needed.  According  to  a  theory  most  rigorously  supported  in  a 
rude  state  of  feudal  and  despotic  government,  by  several  Hindu  law- 
givers of  modem  times,  and  even  by  a  passage  in  Strabo,  the  king  has 
been  declared  sole  possessor  of  the  soil  (*  Digest  of  Hindu  Law,'  1, 
460;  Strabo,  p.  1030,  firri  84  ^  x«^ /S^uriAud^  waaa).  But  although  the 
sovereign's  rigkt  to  an  annual  ground-rent,  and  his  gifts  of  land,  so 
often  recorded  in  inscriptions  and  written  documents,  may  originally 
have  been  founded  on  such  a  doctrine,  its  practical  application  woidd 
have  proved  ineffectual,  and  in  fact  it  is  nowhere  adopted  nor  even 
mentioned  by  the  sacred  code.  On  the  contrary,  it  is  expressly  stated 
as  a  rule  laid  down  by  ancient  sages,  that  cultivated  land  shall  be  the 
property  of  hihi  who  has  cut  away  the  wood,  or  who  has  cleared  and 
tilled  it  (9,  44).  To  prove  the  inviolabihty  of  the  tenure  of  land,  in 
which  the  proprietor  is  rather  protected  than  limited  by  government, 
many  specuJ  laws  might  be  produced,  such  as  those  concerning  land- 
marks and  boundaries,  the  conmion  ponds  by  which  the  fields  are 
watered,  the  pxmishment  inflicted  on  herdsmen  and  owners  for  injuring 
cattle ;  and  so  far  is  the  agricultural  tenant  from  being  disturbed  in  his 
possession,  that  even  if  land  be  injured  by  his  neglect,  he  shall  only  be 
punished  by  a  heavier  tax. 

The  most  striking  feature  by  which,  on  the  whole,  and  notwithstanding 
its  many  glaring  defects,  this  code  is  distinguished,  is  the  rigour  and 
purity  of  its  morals.  A  complete  system  of  ethics  mig^t  be  gathered 
from  the  scattered  moral  sentences,  of  which  we  subjoin  the  following 
few  examples.  "  Let  not  a  man  be  querulous,  even  though  in  pain ; 
let  him  not  injure  another  in  deed  or  in  thought,  let  him  not  even 
utter  a  word  by  which  his  fellow-creature  may  suffer  uneaaineaB  (2, 161). 
Let  him  bear  a  reproachful  speech  with  patience ;  let  him  speak  re- 
proachfully to  no  man ;  with  an  angry  man  let  him  not  in  return  be 
angry;  abused,  let  him  speak  mildly  (6,  47).  Let  him  say  what  is 
true,  but  let  hun  say  what  is  pleasing ;  let  him  speak  no  disagreeable 
truth,  nor  let  him  speak  agreeable  falsehood  (4,  138  ff.).  Though 
oppressed  by  penury,  in  consequence  of  his  righteous  dealings,  let  hun 
never  give  hu  mind  to  unrighteousness  (4, 171) ;  let  him  be  firm  in 
his  contentment  and  check  all  desire  of  acquiring  more  than  he  pos- 
sesses, for  happiness  has  its  root  in  content,  and  discontent  is  the  root 
of  miseiy  (4, 12).  A  wise  man  should  constantly  discharge  all  the 
moral  duties,  though  he  perform  not  constantly  the  ceremonies  of 
religion  (4, 204) ;  he  should  act  without  any  view  of  rewaixl,  and  con- 
stantly shxm  rdigious  hypocrisy,  for  he  who  describes  himself  to 
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worthy  men  in  a  nuuiner  oontraiy  to  truth  is  the  most  sinfiil  wretch  fai 
the  world ;  he  is  the  worst  of  thieves,  a  stealer  of  minds  {i,  255). 
Kven  here  below  an  unjust  man  attains  no  felicity,  nor  he  whose 
>vealth  proceeds  from  giving  false  evidence ;  for  the  soul  itself  is  its 
own  witness :  offend  not  thy  soul,  the  supreme  internal  witness  of 
men.  The  sinful  have  said  in  their  hearts '  No  one  sees  us.'  Tes,  the 
gods  distinctly  see  them,  and  so  does  the  spirit  within  Uieir  breasts 
(4, 170 ;  8,  84).  He  who  perseveres  in  good  actions,  in  subduing  his 
passions,  in  bestowing  gifts,  in  gentleness  of  manners,  who  bears  hard- 
ships patiently,  who  associates  not  with  the  malignant,  who  gives  pain 
to  no  sentient  being,  obtains  final  beatitude  (4, 246 ;  12, 10).  Single 
ii  each  man  bom,  single  he  dies,  single  he  receives  the  reward  of  his 
good,  and*  single  the  punishment  of  his  evil  deeds.  When  he  leaves 
his  corpse,  like  a  log  or  lump  of  clay  on  the  ground,  his  kindred  retire 
with  averted  fiioes,  but  his  virtue  accompanies  his  soul "  (4,  240).  The 
principal  moral  duties  in  general  are  summed  up  in  the  following 
passage :  "  The  avoiding  of  all  injuxy  to  animated  beings,  veracity,  the 
abstaining  from  theft  and  from  unjust  seizure  of  property,  oleai^ess 
and  command  over  the  bodily  organs,  form  the  compendious  mtem  of 
duty  which  "iHanix  has  ordained  for  the  four  classes  "  (10,  o8).  To 
conclude  with  the  words  of  Sir  William  Jones  :  **  The  work  contains 
abundance  of  curious  matter,  extremely  interesting  both  to  specu- 
lative lawyers  and  to  antiquaries,  with  many  beauties  which  need 
not  be  pointed  out,  and  with  many  blemishes  which  cannot  be 
justified  or  palliated;  it  is  a  system  of  despotism  and  priestcraft, 
both  indeed  limited  by  law^  but  artfully  conspiring  to  give  mutual 
support" 

The  time  at  which  the  laws  of  Manu  were  composed  is  wholly  un- 
certain, and  it  was  only  from  conjecture  that  the  eminent  Sanscrit 
scholar  whom  we  have  just  named  fixed  the  12th  century  b.o.  as  the 
probable  epoch  of  their  composition.  Generally  speakmg  we  may 
safely  pronounce  it  the  code  of  an  already  refined  and  enlightened 
people,  and  the  work  itself  bears  ample  testimony  that  a  very  advancing 
degree  of  civilisation  had  been  acquired  by  the  Hindus  when  these 
laws  were  promulgated.  But  what  is  most  important,  is  that  the 
burning  of  widows  is  totally  unknown :  on  the  contrary,  a  widow  is 
legaUy  bound  to  devote  herself  to  pious  austerity,  and  may  even  be 
lawfully  married  to  the  brother  of  her  deceased  husband,  as  she 
could  marry  any  other  man  during  the  reign  of  king  Vena  (3, 173 ; 
5, 157).  Kow  the  duties  of  a  Satti,  so  minutely  detailed  in  works  of 
later  date,  could  not  possibly  be  omitted  in  a  sacred  code  of  law,  and 
therefore  the  work  seems  at  least  anterior  to  the  invasion  of  India 
by  the  Macedonians,  who  were  fully  acquainted  with  Uiese  horrid 
sacrifices. 

The  learned  Hindus  agree  that  many  laws  enacted  by  Bfanu  were 
confined  to  the  first  three  ages  of  the  world,  and  have  no  force  in  the 
present  age ;  some  of  them  have  been  abolished  or  modified  by  subse- 
quent Hindu  lawgivers,  according  to  whom  the  work  is  rather  to  be 
honoured  than  to  be  strictly  followed.  In  fact  for  a  long  time  it  has 
formed  only  a  very  small  part  of  the  juridical  system,  and  may  be  con- 
sidered as  ihe  oldest  text-book  of  law  extant,  or  as  the  Hindu  '  Insti- 
tvites,'  preparatory  to  the  copious  '  Digests,' '  Pandects,'  and  other  l^gal 
works  now  in  use  among  the  different  juridical  schools  in  India. 
(Ellis,  in  'Madras  Transactions,'  vol.  i,  and  Sir  Thomas  Strange, 
'  Hindu  Law,  principally  with  reference  to  such  portions  of  it  as  con- 
cern the  Administration  of  Justice  in  the  King's  Courts  in  India,' 
Lond.,  1830.) 

The  '  Institutes '  of  Hindu  law,  or  the  '  Ordinances  of  Manu,'  were 
verbally  translated  from  the  origmal  by  Sir  William  Jones,  1794.  Hie 
Sanscrit  text  with  the  gloss  of  KuUiikabhatta  was  published  at  Cal- 
cutta in  1818,  and  a  new  edition  of  the  metrical  text,  together  with 
Sir  William  Jones's  translation,  cifrefully  collated  witii  the  original, 
was  prepared  by  Sir  Graves  Haughton,  1822, 1825.  Another  valuable 
edition  was  published  in  Sanscrit,  with  select  notes  and  various  readings, 
at  Paris,  in  1830,  and  a  French  translation  with  notes  and  explanations, 
both  by  Loiseleur  des  liongchamps,  at  Paris  in  1833. 

MANUMISSION.    [Libebtinu9;  Slave.] 

MANURE.  Every  substance  which  has  been  used  to  improve  the 
natural  soil,  or  to  restore  to  it  the  fertility  whidi  is  diminished  by  the 
crops  annually  carried  away,  has  been  included  in  the  name  of  manure. 
Thus  chalk,  marl,  clay,  and  even  sand,  when  added  to  tbe  soil  for  the 
purpose  of  improving  its  texture,  have  been  called  manures ;  and  some 
confusion  has  arisen  in  our  ideas  in  consequence  of  applying  the  same 
word  to  signify  things  which  are  essentially  different^  The  French 
have  a  term  by  which  they  distinguish  the  substances  which  merely 
improve  the  mechanical  texture  of  the  soil  from  those  which  act  more 
directly  in  nourishing  the  plants  which  grow  in  it.  The  former  of 
these  they  call  aTnendementt,  and  the  latter  engrait. 

It  is  well  known  to  all  practical  agriculturists  that  the  texture  of  the 
soil  and  the  proportions  of  the  earths  of  which  it  is  composed  are  the 
first  and  most  important  conditions  of  its  productive  powers.  When 
there  is  a  good  natural  loam  which  retains  moisture  without  becoming 
wet  or  overohaiged  with  it,  and  permits  the  influence  of  the  atmos- 
pheric air  to  pervade  it,  the  crops  cannot  fail  to  be  more  certain  and 
remunerating  than  in  loose  sands  or  tenacious  clays,  however  rich  they 
may  be  in  those  substances  which  are  supposed  to  supply  the  elements 
from  which  the  juices  of  plants  are  chiefly  composed.  But,  at  the 
lame  time,  it  is  equally  true  that  the  best  texture  ol  soil  wiU  not  pro* 
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duoe  good  crops  for  any  length  of  time  without  the  help  of  some 
other  rich  manure  to  recruit  'tiie  loss  produced  by  vegetation. 

The  various  means  of  improving  the  texture,  such  as  tillage  and  the 
mixture  of  earths,  are  treated  of  separately.  [Loam;  Mabl;  Soil; 
Tillage.]  We  shall  here  confine  our  obmrations  to  that  olftss  of 
manures  which  stimulate  or  enrich  the  soiL 

There  are  some  substances  which  evidently  belong  to  both  classes  of 
manure.  Of  these,  lime,  either  in  its  caustic  state  of  quick-lime  or  its 
milder  form  of  a  carbonate  or  chalk,  is  the  principal.  Lime,  beingan 
earth  less  porous  than  sand,  and  more  so  than  day,  has  an  improving 
eSBdct  on  soils  in  which  either  sand  or  day  prevails ;  but  it  has  also 
a  chemical  effect  as  an  alkaline  earth ;  and,  considered  in  this  light,  it 
acts  on  the  soil  in  a  peculiar  manner,  and  greatly  assists  the  effect  of 
enriching  manures,  which  are  all  of  animal  or  vegetable  origin. 

Lime  as  a  manure  acts  most  powerfully  in  its  oaustio  state — ^that  is, 
when  deprived  of  the  carbonic  add  which  is  generally  united  with  it! 
The  carbonic  acid  is  expelled  by  the  heat  of  the  kiln,  and  limestone  is 
by  this  means  reduced  to  the  state  of  quick-lime,  in  which  it  has  so 
strong  an  attraction  for  moisture  and  carbonic  acid,  that,  if  it  be 
left  exposed  to  the  atmosphere  for  any  length  of  time,  it  absorbs  both 
from  it,  and  graduaUy  returns  to  the  state  of  hydrate  and  carbonate,  or 
lime  united  with  water  and  carbonic  add,  with  this  difference,  that  it 
is  now  a  fine  impalpable  powder,  instead  of  a  hard  stone. 

Among  the  purposes  it  serves,  and  besides  its  use  as  a  direct  food  of 
plants,  are  those  comprised  in  its  relations  to  the  dormant  and  mis- 
chievous ingredients  of  soils ;  its  power  to  detach  serviceable  alkaline 
matters  from  usdess  positions  in  the  soil ;  its  power  to  induce  the 
decomposition  of  vegetable  matter  there ;  its  power  to  decompose  and 
render  hannless  mineral  and  metallic  salts  of  a  mischievous  diaiaoter; 
its  uses  in  detaching  ammonia  from  compaiativdy  insoluble  compounds 
of  it,  and  so  presenting  portions  ready  for  immediate  use  by  the  plant ; 
its  influence  in  possibly  increasing  the  power  of  soils  to  absorb  «tmm/%«^ 
from  the  air. 

Beddes  all  this,  its  influence  on  the  texture  of  the  soil,  on  the  growth 
of  weeds,  on  the  general  fertility  of  the  land,  on  the  growth  especially 
of  particular  crops,  on  the  health  and  soundness  more  esp^Mually  of  the 
turnip  crop,  should  be  also  named. 

The  use  of  frequent  limings  in  small  doses,  as  compared  with 
larger  dressings  at  longer  intervals,  depends  on  the  quantity  of 
vegetable  matter  in  the  soil,  but  the  larger  dressings  are  generally 
to  be  preferred,  on  the  grounds  that  in  practice  the  full  influence 
of  a  liming  is  not  seen  unl^  after  several  years,  and  that  the  abundant 
fertility  which,  when  lime  is  properly  used,  is  consequent  upon  its 
use,  may,  when  rightly  managed,  he  niade  to  reproduce  itself  and  so 
become  permanent.  The  abuses  to  which  it  is  liable  are,  chiefly, 
its  application  to  soils  defident  in  vegetable  matter,  and  its  application 
along  with  manure  rich  in  ammoniacal  matters.  But  a  distinction 
may  be  drawn  between  rotten  dung  and  recent  farm  manure  in  this 
respect, — the  application  of  hot  lime  along  with  the  former  being  waste- 
ful, but  along  with  the  latter  by  no  means  uneconomiad.  There  are 
many  modes  of  applving  lime,  as  slaked  or  unslaked, — ^in  compost  with 
vegetable  matter  of  any  kind,  or  directly  to  the  land,  ploughed  in 
deep  or  shallow,  in  quantities  of  40  or  of  240  bushels  per  acre, — ^pre- 
viously to  a  com  crop  or  a  green  crop, — on  a  com  or  dover  stubble, 
&C.  One  of  the  best  rules  of  practice  is,  to  apply  it  where  there  is  the 
greatest  quantity  of  undeoomposed  vegetable  fibre  in  the  soil ;  and,  acting 
on  this  rule,  the  best  time  in  the  rotation  for  the  application  of  lime 
is  on  the  clover  stubble  or  the  grass  layer  previous  to  ploughing  it  up 
for  a  grain  crop. 

The  use  of  quick-lime  in  rendering  inert  vegetable  fibres  soluble,  and 
hastening  the  decompodtion  of  aimnal  substances,  is  of  the  greatest 
importance  in  agriculture.  Substances  may  be  rendered  highly  enrich- 
ing in  a  short  time,  which,  without  it,  would  have  lain  loxig  dormant 
in  the  soil  or  the  dung-heap.  Its  effects  in  this  way  wifi  be  more 
particularly  noticed  when  we  treat  of  composts. 

Wherever  there  is  peaty  matter  in  the  soil — ^which,  owing  to  the 
tannin  prindple  which  it  contains,  is,  by  itself,  pofecUy  incapable  of 
putrefaction — ^lime  is  the  true  remedy.  On  the  other  hand,  in  a  very 
stiff  day,  chalk  or  lime  will  render  it  much  more  porous,  and  admit 
the  influence  of  the  atmosphere ;  it  will  correct  acidity,  and  assist  the 
nutritious  effects  of  animal  and  vegetable  manures.  Quick-lime  spread 
on  a  soil  abounding  in  vegetable  matter  will  make  it  active  by  dissdving 
the  half -decomposed  fibres  and  converting  them  into  a  soluble  mucilage : 
being  extremdy  minutdy  divided  by  its  property  of  attracting  moisture 
rapioQy,  a  very  small  quantity  produces  an  immediate  effect.  Hence  it 
is  generally  spread  over  fiidlows  or  dover-leys,  which  are  preparing  for 
wheat-sowing.  If  it  were  put  on  the  land  long  before  the  seed  is  sown, 
it  would  have  lost  its  chief  and  immediate  power  by  attracting  carbonic 
add  and  returning  to  the  state  of  carbonate  or  chalk,and  all  the  expense 
of  burning  would  be  thrown  away,  except  as  far  as  it  has  thoroug^y 
pulverised  it.  But  froet  does  this  with  chalk  spread  before  winter 
at  a  much  cheaper  rate ;  and  a  good  dressing  with  chalk  will  last  in 
the  soil,  and  its  effects  be  preserved,  many  years  after  all  the  lime 
would  have  disappeared.  It  is  therefore  a  matter  of  mere  experiment 
and  calculation  whether  it  be  more  profitable  to  put  ten  waggon-loads 
of  chalk  on  an  acre  of  stiff  clay,  or  one  or  two  wag^n-loads  of  quick- 
lime. If  the  soil  be  very  tenadous,  the  chalk  will  probably  m  the 
most  profitable  in  the  end  as  well  sjb  the  cheapest;  but  for  a  few  crops 
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tlie  li*»<*  may  appear  io  ha,ve  the  adrautage.  Kverythlng  depends  on 
sitiiatioo,  and  the  comparaiive  facility  with  whicU  lime  and  chalk  can 
be  procured. 

On  poor  landa  ohaDt  will  be  found  io  produce  a  greater  and  more 
permanent  improvement  than  the  same  value  in  lime,  which,  imleas  it 
be  mixed  with  clay  or  yegetable  substances,  wiH  not  he  of  great  use  on 
such  soils.  When  marl  can  be  procured,  or  clay  and  chalk,  these  will 
be  the  best  correctives  for  the  porous  nature  ox  sand,  whether  mixed 
by  nature  or  artificially.  But  marls  are  chiefly  **  amendments,"  and  as 
sueh  will  be  noticed  separately. 

It  may  however  be  mentioned  bere,  that  experience  in  the  use  of 
Hme  has  varied  exceedingly  owing  to  two  causes ;  one  of  which  is  that 
limes  vary  exceedingly  in  their  qualities,  and  the  other,  that  crops 
vary  exceedingly  in  their  need  of  lime.  The  latter  of  these  particularly 
points  to  the  use  of  lime  ss  being  directiv  the  food  of  plants,  and  thus 
more  influential  for  one  crop  than  another.  On  the  former  we  may 
merely  state  that  analyses  of  lime  from  quarries  in  diflerent  parts  of 
the  island,  show  that  the  quantity  of  lime  present  varies  from  60  to 
nearly  100  per  cent.  And  an  even  more  valuable  ingredient  than  lime 
u  certain  limestones,  namely,  phosphate  of  lime,  certainly  adds  largely 
fo  tiie  fertilising  influence  which  certain  limestones  exhibit  Thus  in 
Connemara,  Mr.  Whitwell  of  Kendal  has  had  various  limestones 
•luJyBed,  with  the  followiog  results : 
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„         ma^eaia 
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SIS 
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Moiatare    . 

•  • 
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It  is  plain  that  diflerences  of  this  kind  must  produce  very  gteat 
differences  indeed  in  the  fertilising  influence  of  thd  lime  we  apply. 
A  limestone  containing  only  68  per  c^nt.  of  lime,  such  as  some  of  them 
fiesr  DnbUn,  will  be  of  less  value  than  a  Durham  limestone  containing 
^4  per  cent,  (just  as  68  is  less  than  94)  in  respect  merely  of  the  efi'^t  of 
the  catistic  calcareous  matters  on  the  soil ;  but  if,  apart  from  this  mere 
carbonate  there  be  present  a  phosphate  in  any  quantity,  an  effect 
ot  ati  altogether  different  and  valuable  kind  must  follow  its  application. 
The  mineral  phosphate  which,  while  in  the  masses  of  the  rock,  would  be 
ootnfiaratively  useless,  must,  when  broken  down  to  powder  as  by 
Inirninff  and  slaking  the  limestone  rock,  it  becomes,  be  so  laid  open 
to  the  Influence  of  the  solvents  of  the  rain  and  air,  as  to  act  upon  the 
t)lflti(a  like  a  dressing  of  bones.  Then  again,  consider  the  effect  of  a 
large  quantity  of  magnesia,  which  when  caustic  nets  more  slowly  btit 
more  persistently — and  you  cannot  doubt  that  the  composition  of  the 
limestone  you  employ  musi  be  looked  to  for  much  of  the  explana- 
tion of  the  results  of  its  application. 

But  apart  from  the  general  influence  of  limo  on  the  soil,  there  is  to 
be  coiisiaered  the  relation  ill  which  it  stands  to  the  several  crops  the 
Ikrmer  cultivates. 

Imtnense  differences  exist  among  our  i^culturtd  crops  as  regards 
the  quantity  of  lime  which  they  contain.  Thus  the  ash  of  wheat-straw 
oontains  6  per  cent,  of  lime,  of  barley-straw  8  per  cent.,  of  ryo  straw  9 
per  cent.,  find  these  crops  accordingly  do  iiot  take  more  than  10  to 
15  'lbs.  of  lime  out  of  an  acre  by  the  growth  of  an  ordinary  bulk. 
Bean-straw  on  the  other  hand,  or  rather  the  ash  of  bean-straw,  contains 
21  per  cent  of  lime,  the  ash  of  the  pea  56  per  cent.,  of  the  vetch  38 
per  eeiit — much  lai^  quantities,  and  so  an  ordiniiir  crop  of  beans  and 
peas  reroectivelv  will  take  hr  means  of  the  one  88  lbs.,  and  by  the 
means  ox  the  other  190  lbs.  of  lime  from  the  acre.  Both  of  these  crops 
therefore,  on  the  ground  of  direct  use  of  the  lime  for  food,  require  a 
largei*  qnantitv  of  calcareouil  matter  in  the  soil. 

Take  now  the  case  of  some  of  the  root  crops :  we  have  in  turnips, 
btdb  and  top  respectively,  lime  to  the  extent  of  11  and  28  per  cent. 
of  their  ash  respectively ;  hi  the  case  of  mangold  a  smaller  quantity, 
ttAmely,  8  and  8  respectively;  hi  the  case  of  the  potato,  2  and  17  per 
cent,  respectively ;  in  ttie  case  of  the  catrot,  8  and  82  per  cent. 
Jfespectively ;  in  the  case  Off  Incem  again,  whidi  especially  prospers  on 
calcftfeohs  soils,  one-half  of  its  ash  js  lime.  An  examination  of 
the  iA  analyses  of  phnts  shows  the  composition  of  the  crops  which 
«hey  indicate  to  tally  with  agricuHnral  experience  as  to  the  character 
»f  the  soil  they  prefer.    Thus  the  ash  of  the  lucem  contains  50  per 

***"*■  ^1^^*  *°^  **"^*  ?*  sainfoin  29  per  cent.  These  figures  accord- 
higly  prove  that  the  influence  of  lime  as  a  manure  docs  to  some 
extent  depend  upon  its  power  to  supply  plants  with  direct  food. 

Wa  tnm  now  to  the  more  direct  manures— those  which  recdly  con- 
Jibut6the  bulkof'ihoie  materials  towards  the  growth  of  plantain 
WMch  th«  nirhtfal  soil  and  air,  the  only  other  sources  of  nourishment 
6pc!n  to  them,  are  deficient. 

J^  *"*«id  most  hnportant  class  of  manures  are  the  excrements  of 
tonnals^The  peculiar  property  of  earth  in  absorbmg  putrid  efl!uvia 
ted  fc^mnving  disagreeable  smelli,  appears  an  Indication  of  nature  to 


lead  us  to  bury  putrid  animal  substances,  of  which  the  excrements  and 
dead  carcasses  of  animxds  are  the  most  numerous  and  obvious.  It 
would  require  n6  length  of  experience  to  show  that  wherever  this  is 
done  vegetation  is  more  vigorous.  There  ia  therefore  another  motive 
for  burying  dung  than  merely  to  get  rid  of  a  disagreeable  substance. 
From  the  most  ancient  times  of  which  there  are  any  records,  the 
dunging  of  a  field  has  been  an  important  part  of  cultivation.  The  pre- 
paring  of  the  dung  uf  animals,  so  as  to  render  it  more  efflcadous,  is  a 
later  iuiprovement,  and  has  not  yet  attained  the  perfection  ot  which  it 
is  capable,  unless  it  be  so  in  China,  of  which  we  read  wonderful 
accounts.  The  fresh  dung  dropped  on  the  ground,  far  from  impruvin^; 
the  herbage  where  it  has  fallen,  appe^irs  to  injure  it,  and  render  it 
unfit  for  cattle  to  eat ;  when  it  gradually  disappears,  and  not  till  then, 
the  spot  is  restored  to  its  former  verdure.  But  if  the  dung  be  dug  into 
the  ground  and  covered  with  earth,  the  fertilising  effect  will  be  imme- 
diately perceived.  This  is  a  sufficient  lesson  to  the  husbandman  to 
make  him  bury'  the  dung  as  soon  as  possible.  But  this  not  being 
always  practicable,  it  is  collected  in  heaps  until  It  can  be  carried  to  the 
land  prepared  for  its  reception  by  ploughing  or  digging.  By  mixing 
the  straw,  which  has  served  as  litter  to  cattle,  with  their  dung,  the 
quantity  is  increased,  and  by  allowing  this  mixture  to  heat  and  putrefy, 
a  greater  quantity  of  manure  is  produced.  This  is  probably  the  history 
of  the  dunghill.  In  the  making  of  a  dunghill,  experience  has  tiiUght 
methods  which  accord  well  with  what  science  might  have  taught.  The 
manure  must  be  soluble  before  it  can  bs  effective ;  this  solubility  con 
only  be  produced  in  the  more  solid  portions,  such  as  the  straw,  by 
putrefaction,  which  the  dung  promotes  when  duly  moistened.  The 
exact  moment  when  it  is  most  advantageous  to  bury  it  in  the  ground, 
in  order  to  its  greatest  immediate  effect,  seems  not  yet  fully  decided. 
Some  let  the  decomposition  go  on  imtil  a  great  portion  of  the  heap  is 
converted  into  a  black,  tough,  greasy  substance,  which,  from  early  associ- 
ation, gives  the  idea  of  richness.  It  is  no  doubt  a  powerful  manure 
which  acts  speedily,  but  is  it  the  most  economical  ?  This  may  be 
disputed.  A  great  portion  of  the  substance  must  have  been  resolved 
into  gases,  which  fly  off  and  are  lost.  The  remainder,  evidently  car- 
bonaceous from  its  colour,  has  acquired  too  much  of  the  appearance  of 
charcoal  to  be  very  efficient :  and  it  is  only  the  exuding  juice  which  is 
immediatelv  fertiUBing.  The  most  experienced  farmers  ai^ee,  that 
whenever  the  brown  colour  of  a  dunghcap  verges  towards  a  black,  the 
dung  has  lost  something  of  its  value,  besides  the  diminution  in  its 
bulk  by  dissipation.  The  best  state  in  which  dung  can  be  carried  to 
the  land,  for  an  immediate  as  well  as  permanent  effect,  is  when  the 
straw  is  so  rotten  that  it  readily  breaks  into  short  pieces,  without 
having  entirely  lost  its  form  :  it  should  then  be  of  a  brown  or  maho- 
gany colour,  imiform  throughout  the  mass.  Whenever  dung  is 
mentioned  by  foreign  agricultural  writers,  it  is  generally  understood  to 
be  in  this  state,  which  in  English  is  called  short  dung.  It  must  how- 
ever be  admitted  that  farm  practice  is  more  and  more  sanctioning  the 
doctrine  of  the  chemist,  that  it  is  true  economy  to  buzy  manure  as  soon 
as  we  have  it. 

Autumn  application  of  fresh  dung  is  found  more  efficient  and  econo- 
mical in  the  long  run  than  the  ordinary  wasteful  management  of  the 
dung  in  heaps.  Nevertheless,  as  manure  is  wanted  for  the  land  at 
different  seasons,  it  Is  of  consequence  that  the  dung  from  the  yards  and 
stables  should  be  collected  in  such  heaps,  and  managed  so  as  to  be  in 
the  exaOt  state  which  is  thought  most  advantageous  at  the  time  when 
it  is  carted  on  the  land.  To  effect  this  some  attention  is  required. 
The  oldest  portion  must  have  its  putrefaction  retarded,  and  the  newest 
accelerated,  to  bring  them  both  to  the  same  state.  This  is  easily 
done.  If  a  certain  thickness  of  dung  is  kept  trodden  down  by  the 
cattle,  it  will  be  a  long  time  before  it  decomposes,  nor  will  it  do  this 
without  being  turned  over  to  expose  the  under  portions  to  the  air. 
If,  on  the  contrary,  it  be  carried  out  into  a  heap  in  a  loose  state,  and 
occasionally  turned  over  and  moistened  when  it  appears  dry,  it  \vill 
heat  and  be  ready  in  a  very  short  time.  When  a  sufficient  quantity  of 
short  dung  can  be  carried  to  a  field  prepared  to  receive  it,  and  imme- 
diately ploughed  in  with  a  shallow  furrow,  it  wiU  soon  incorporate 
with  the  soil,  and  afford  a  succession  of  soluble  matters,  which  will  give 
regular  nourishment  to  the  plants.  This  is  said  on  the  supposition 
that  the  soil  ia  in  that  state  when  it  only  requires  replenishment,  and 
has  a  texture  favourable  to  the  crops  raised  upon  it.  In  poor  sands 
or  wet  clays  some  modification  in  the  state  of  the  dung  may  be 
necessary. 

In  S})eaking  of  dung,  we  have  not  said  anything  of  the  different 
kinds  of  dung  produced  from  different  domestic  animals.  In  some 
cases  it  may  be  advantageous  to  keep  these  separate :  for  instance,  the 
dung  of  cows  from  that  of  horses ;  of  cattle  feeding  on  oil-cakes  or 
grain,  with  or  without  turnips,  and  those  fed  on  straw  or  refuse  hay 
only.  Cow-dung,  when  in  a  fresh  state,  is  thought  best  for  light  soils, 
and  horse-dung  for  cold  heavy  soils.  But  In  general  a  mixture  of  the 
dung  of  all  the  different  animals  kept  on  a  farm  with  all  the  straw  that 
can  be  afforded,  will  give  a  manui-e  of  an  average  strengti,  which  may 
be  used  upon  all  kinds  of  land ;  with  this  difference,  that  for  light  soils 
it  should  be  more  decomposed  than  for  the  heavy,  and  also  ploughed  in 
deeper ;  for  the  air  penetrates  the  Ught  soil  to  a  greater  depth,  and 
sooner  acts  on  the  manure.  In  heavy  land  Ae  straw,  if  not  so  mtich 
decomposed,  will  form  cavities  to  let  in  the  air,  and  iacihtate  the  dis- 
integration  and  tilth  of  the  soil.    All  this  is  well  known  to  most 
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farmers,  but  not  always  strictly  attended  to.  It  ia  better  to  manure 
slightly  and  often  than  to  put  on  a  large  quantity  at  once,  except  for 
some  particular  crops,  whico  require  a  rich  earth  and  consume  much 
manure,  such  as  potatoes,  mangold-wunsel,  and  Swedish  turnips.  Any 
one  who  has  raised  the  above-mentioned  roots  with  the  uisual  manuring, 
and  drawn  them  off  the  la^id  to  be  consumed  elsewhere,  will  acknow- 
ledge that  his  subsequent  com  was  far  inferior  to  that  which  had 
succeeded  beans,  tares,  or  clover,  with  the  same  quantitv  of  manure. 

One  chief  use  of  cattle  on  an  arable  farm,  besides  those  which  are 
necessary  for  the  operations  of  husbandry,  is  to  produce  manure  for 
the  land.  In  present  times  of  high  priced  butcher's  meat,  cattle  will 
more  than  repay  their  food  and  the  expense  and  risk  attending  their 
keep.  But  even  though  there  were  a  moderate  loss,  they  must  be 
kept,  when  manure  cannot  be  purchased ;  and  a  portion  of  the  land 
must  be  cultivated  solely  for  the  maintenance  of  cattle.  In  some 
poor  soils  one-half  of  the  land  is  not  too  much  to  produce  manure 
sutlicient  for  the  other  half.  The  loss,  if  any,  on  the  cattle  must  be 
repaid  by  the  increase  of  the  com  crops.  Manure  is  to  a  farm  what 
daily  food  is  to  an  animal ;  it  must  be  procured  at  anv  sacrifice.  It  is 
better  to  let  land  remain  uncultivated  in  rough  pasture,  as  was  once 
the  case  with  a  great  part  of  Britain,  and  is  still  the  cose  with  extensive 
tracts  on  the  Continent,  than  to  break  it  up  without  having  the  means 
of  manuring  it.  A  few  crops  may  be  obtained  at  first,  but  the  land  is 
deteriorated  for  ever  after,  and  what  has  been  obtained  from  it  is  dearly 
paid  for. 

Various  means  have  been  adopted  to  increase  the  quantity  and 
efficacy  of  manure.  The  simplest  is  to  increase  the  number  of  cattle, 
and  husband  their  manure.  It  is  evident  that  to  let  cattle  run  in  loose 
pastures  is  a  great  loss,  not  only  on  account  of  the  dung  which  is 
dropped,  and  more  than  lost,  but  also  the  urine,  which  contains  the 
-very  essence  of  manure.  In  all  countries  where  stall-feeding  is  practised, 
the  lands  are  highly  manured,  and  the  crops  more  certam  and  abun- 
dant. With  this  system  is  connected  a  much  more  economical  manage- 
ment of  the  manure,  either  by  keeping  the  litter  and  more  solid  parts 
of  the  dung  separate  from  the  mine  and  liquid  parts,  which  are  col- 
lected in  large  reservoirs,  and  used  in  the  liquid  state,  or  by  letting 
the  animal  remain  loose  in  a  pen  or  box,  into  which  litter  is  daily  put, 
so  that  it  accumulates  under  the  animal  and  absorbs  the  whole  of  the 
Bolid  and  liquid  excrement.  The  liquid  manure  system  is  not  gaining 
ground  in  farm  practice,  and  it  seems  to  be  generally  allowed  that  the 
beat  mode  of  saving  it  is  in  the  litter  of  box-fed  cattle  ;  the  dung  thus 
formed  containing  the  whole  of  it,  in  a  form  to  which  the  ordinary 
practice  of  the  farm  is  already  adapted.  A  word  or  two  must  never- 
theless be  said  on  the  uses  of  liquid  manure. 

Kot withstanding  some  apparently  contradictory  opinions,  it  is  pretty 
generally  acknowledged  by  those  who  have  had  long  experience  of  ite 
use,  that  urine  and  similar  animal  substances  have  a  more  powerful 
effect  on  the  soil,  when  they  have  undergone  a  certain  degree  of  putre- 
faction, than  when  they  are  used  in  a  fresh  state,  and  that  this  is 
produced  with  the  least  loss  of  substance  when  the  liquid  has  been 
confined  in  close  vaulted  cisterns  which  admit  the  external  air  only 
partially.  On  Hght  soils  this  liquid  has  a  most  fertilising  effect,  if  it 
is  used  frequently  in  small  portions  at  a  time.  On  very  heavy  soils 
this  effect  is  not  so  apparent,  and  for  such  soils  the  liquid  is  accordingly 
mixed  with  sand  or  any  hght  earth  before  it  is  applied ;  or,  instead  of 
using  It  at  once  upon  the  land,  it  is  poured  over  the  Utter,  which  has 
been  collected  in  a  heap  or  in  a  yard,  after  having  served  for  the  cattle. 
This  litter,  having  been  deprived  of  the  urine  which  would  otherwise 
have  mixed  with  it,  would  rot  very  slowly  and  produce  a  very  inferior 
kind  of  manure,  unless  it  were  moistened,  and  fermentation  were 
excited  by  pouring  the  half -putrefied  urine  over  it.  It  may  be  objected 
that  if  the  urine  is  only  collected  to  moisten  the  straw  which  has 
served  as  Utter,  it  would  be  as  weU  to  let  it  bo  mixed  at  firsts  without 
the  trouble  of  pumping  it  up  and  the  expense  of  a  cistern  to  hold  it. 
But  we  shaU  soon  see  that  there  is  a  very  wide  difference.  In  the 
common  mode  of  collecting  farm-yard  dung,  the  straw  is  very  un- 
equally impregnated  with  animal  matter :  at  one  time  it  wiU  contain  a 
large  portion  and  run  rapidly  into  fermentation ;  at  another,  there  will 
be  so  Uttle,  that  it  is  witik  difficulty  that  heat  is  excited  in  it.  By 
separating  the  urine  and  Utter,  the  straw  will  go  much  further,  and 
can  be  mixed  with  the  urine  at  the  most  advantageous  time ;  thus  it 
forms  a  much  richer  manure  in  a  smaller  compass,  from  tot  being  so 
much  diluted  with  water.  Should  there  be  a  deficiency  of  straw, 
earth  or  sand  will  supply  its  place,  in  as  far  as  soaking  up  the  rich 
juices ;  for  the  addition  to  the  manure  from  the  decomposition  of  the 
straw  itself  is  very  small  in  proportion  to  that  which  animal  juices 
afford.  If  the  liquid  is  coUected  from  a  stable  or  a  yard  where  cattle 
are  kept  as  soon  as  it  is  produced,  and  is  carried  off  into  a  cistern, 
there  wiU  be  a  much  better  and  drier  bed  left  for  the  cattle.  especiaUy 
if  the  rain  be  kept  off  by  Ught  shades.  When  the  Utter  is  soiled  to  a 
certain  degree,  it  may  be  removed  to  a  heap  in  a  proper  place^  where 
its  conversion  into  ric)i  dung  may  be  effecteid  by  the  addition  of  putre- 
fying urine,  than  which  nothing  wiH  so  soon  rot  vegetable  fibres,  if  the 
air  be  admitted  to  the  heap.  The  portion  which  is  not  wanted  for 
some  time  may  be  left  to  decompose  more  slowly ;  and  as  the  time 
approaches  when  it  is  wanted  for  the  land,  it  may  be  managed  so  as  to 
be  in  that  state  which  experience  has  shown  to  be  most  effective  in 
the  improvement  of  the  crops. 
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There  is  some  appearanoe  pf  certainty  yod  regularity  in  this  mode 
of  making  a  dunghill,  which  th^re  scarcely  is  in  the  common  practice 
of  accumulating  straw,  dung,  and  urine  without  any  regularity  in  a 
farm-yard,  tiirmng  it  over  when  the  cattle  leave  it  for  uie  pastures, 
and  carrying  so  many  cart-loads  per  acre  on  the  land  to  be  manured^ 
without  a;iy  measure  of  its  Qompc^tive  sti^ngth.  One  portion  is 
often  almost  burnt  black,  and  another  appears  Uke  the  fresh  Utter  of 
the  stables,  not  being  even  thoroughly  soaked  with  moisture.  It  is 
true  that  good  farmers  pay  more  attention  to  their  dung-heaps,  ah^ 
endeavour  to  carry  out  the  manure  in  a  proper  state  ;  but  how  much 
more  readily  would  this  be  accompUshed  by  the  help  of  a  lai^  cistern 
fuU  of  the  richest  animal  matter  in  a  state  of  partial  putrefaction. 
In  situations  where  straw  bears  a  high  price,  it  may  be  doubtful 
whether  a  cistern  might  not  permit  a  considerable  profit  to  be  made 
by  the  sale  of  a  portion  of  the  straw,  without  any  diminution  of  the 
manure  required  for  the  farm,  since  fo^  light  soils  ^e  Uquid  might  be 
used  alone,  and  for  stiffer  soils  it  might  be  mixed  into  a  compost  with 
earth,  chalk,  and  any  kind  of  refuse  vegetable  matter  of  less  value  than 
straw.  It  was  an  opinion  expressed  by  a  celebrated  agriculturist  *  to 
the  late  Mr-  Rham,  that  he  considered  the  use  of  straw  in  dung  to  be 
merely  as  a  sponge  to  hold  the  liquid  animal  matter  in  its  pores  or 
tubes.  In  fact,  straw  or  old  thatch  merely  rotten  by  long  exposure  to 
air  and  moisture  is  of  little  or  no  value  as  a  manure,  although  it  will 
sometimes  produce  good  potatoes,  by  rendering  a  stiff  soil  pervious  and 
porous ;  but,  in  a  light  soil,  a  gallon  of  urine  is  worth  ten  times  its 
weight  of  rotten  straw.  This  doctrine  may  appear  strange  po  some 
agriculturists,  but  it  wiU  bear  the  test  of  experiment. 

It  is  well  to  add  here  the  conclusion  to  which  pr.  yslcker's  re- 
searches into  the  composition  and  management  of  yard  manure  have 
led  him.  We  extract  them  in  an  abridged  form  from  his  papers  in  the 
'Journal  of  the  Agricultural  Society.' 

"  Perfectly  fresh  farm-yard  manure  contains  but  a  small  proportion 
of  free  ammonia. 

"  The  nitrogen  in  fresh  dung  exists  principaU;|^  ip.  tjie  state  of 
insoluble  nitrogenised  matters. 

'*  The  soluble  organic  and  mineral  constituents  of  dung  are  much 
more  valuable  fertilisers  than  the  insoluble.  Particular  care,  therefore, 
should  be  bestowed  upon  the  preservation  of  the  Uquid  excrements  of 
animals,  and  for  the  same  reason,  the  manure  should  be  kept  in  per-" 
fectly  waterproof  pits,  of  suflBcient  capacity  to  render  tte  setting  up  o| 
dung-heaps  in  the  corner  of  fields,  as  much  as  It  is  possible,  unnecessary. 
Farm-yard  manure,  even  in  quite  a  fresh  state,  contains  phosphate  of 
lime,  which  is  much  more  soluble  than  has  hitherto  been  suspected 
The  urine  of  the  borse^  cow,  and  pig,  does  not  contain  any  appreciably 
q\iantity  of  phosphate  of  Ume,  whilst  the  drainings  of  dung-heaps  con* 
^in  considerable  quantities  of  this  valuable  fertiliser.  The  drainipgp 
of  dung-heaps,  partly  for  this  reason,  are  more  valuabjle  than  the  urins 
of  our  domestic  animus,  and  therefore  ought  to  be  prevented  by  all 
available  means  from  running  to  waste. 

"  The  most  effectual  means  of  preventing  loss  in  fertilising  matters  Is 
to  cart  the  manure  directly  on  the  field  whenever  circumstances  allow 
this  to  be  done. 

"  On  all  soils  with  a  moderate  proportion  of  clay,  no  fear  need  be 
entertained  of  valuable  fertilising  substances  becoming  wasted  if 
the  manure  cannot  be  ploughed  in  at  once.  Fres^,  and  even  weU- 
rotten  dung  contains  very  UtUe  free  ammonia ;  and  since  active  fer- 
mentation, and  with  it  the  further  evolution  of  free  ammonia,  is  stopped 
by  spreading  out  the  manure  on  the  field,  valuable  volatile  manuring 
matters  cannot  escape  into  the  air  by  adopting  this  plan.  As  ^S, 
soils  with  a  moderate  proportion  of  clay  possess  in  a  remarkable  dcgres 
the  power  of  absorbing  and  ret^nii^  manuring  matters^  none  of  the 
saline  and  soluble  organic  constituents  are  tho^  wasted,  even  by  f 
heavy  fall  of  rain.  It  may,  indeed,  be  questioned,  whether  it  is  mor9 
advisable  to  plough  in  the  manure  at  once,  or  to  let  it  Ue  for  some  time 
on  the  surface,  and  so  giv9  the  rain  f uU  ofjportunity  to  wash  it  into  thf 
soiL 

'*  It  appears  to  me  a  piatter  of  the  greatest  importance  to  regulate  the 
application  of  manure  to  our  fields,  so  that  its  constituents  may  become 
properly  diluted  and  nnifonnly  distributed  amongst  a  large  mass  of 
soil.  By  ploughing  in  the  manyire  at  once,  it  appears  to  m»,  this 
desirable  end  cannot  be  reached  so  perfectly  as  by  aUowing  the  rain  to 
wash  in  graduaUy  the  manure  evenly  spread  on  the  surface  of  the 
field." 

Among  other  conclusions  regarding  the  commo;Q  ^lanagomo^t  of 
dung-heaps  to  which  Dr.  Volcker  leads  us,  are  the  foUowiQg :  Dmix^ 
the  fermentation  of  dung,  the  phosphate  of  lime  which  it  contains  is 
rendered  more  soluble  than  in  fresh  manure.  In  the  interior  and 
heated  portions  of  manure-heaps,  ammonia  is  given  off;  but,  on  passing 
into  the  external  and  colder  layers  of  dung-heaps,  the  free  y-mmnniA 
is  retained  in  the  heap. 

Ammonia  is  not  given  off  from  the  surface  of  weU  compressed  dunfl* 
heape^  but  on  turning  manure-heaps  it  is  wasted  in  appreciaW  quanti- 
ties. Bung-heaps^  for  this  reason,  should  not  be  tvune^  13p^QE9  frsr 
quently  than  absolutely  necessary. 

If  rain  is  excluded  nom  dimg-heape,  or  little  nun  falU  ftt  a  ti^ue,  tbf 
loss  in  ammonia  is  trifling,  and  no  saline  matters  of  cpuns  are  re* 
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moved ;  but  if  muoih  rain  fkUa,  especially  if  in  heavy  showers,  upon  the 
dung-heap,  a  serious  loss  in  ammoniay  soluble  organic  matter,  phos- 
phftte  of  lime,  and  salts  of  potash  is  incurred,  and  the  manure  becomes 
rapidly  deteriorstod  In  value^  wbikt  at  the  same  time  it  is  diminished 
in  weight. 

The  worst  method  of  making  manure  is  to  produce  it  by  animals 
kept  in  open  yards,  since  a  large  proportibn  of  valuable  fertilising 
matter  is  wasted  in  a  short  time ;  and  after  a  lapse  of  12  months,  at 
least  2-3rd8  of  the  substance  of  the  manure  is  wasted^  and  only  l-3rd, 
inferior  in  quality  to  an  equal  weight  of  fresh  dimg,  is  left  behind. 
The  most  rational  plan  of  keeping  manure  in  heaps  i^pears  to  be  that 
adopted  by  Mr.  Lawrence,  of  Cirenoester,  and  described  by  him  at 
length  in  Morton's  'Cydopeedia  of  Agriculture/ — ^which  consists 
essentially  in  adding  each  days  store  to  a  narrow  heap,  and  covering  it 
witii  earth  at  once,  completing  the  heap  as  you  go. 

The  great  use  of  liqmd  manure  on  light  soils  is  to  impregnate  them 
with  soluble  matter,  which  being  diffused  through  their  substance, 
supplies  nourishment  to  the  roots  of  plants,  wherever  they  may  shoot 
out.  It  may  be  applied  to  the  land  at  any  time  before  the  seed  is 
sown,  and  soon  after,  when  the  blade  springs  up  or  the  seed  begins  to 
form ;  in  short,  whenever  the  plant  requires  fresh  nourishment,  or 
when  that  which  existed  in  the  soil  is  diminished.  Without  liquid 
manure,  the  poor  silicious  sands  of  Flanders  could  never  be  cultivated, 
much  less  produce  crops  which  vie  in  quantity  and  quality  with  those 
on  the  best  soils.  The'  quantity  of  fiixm-yaid  dung,  in  a  very  rotten 
state,  which  this  soil  would  require  accorduiK  to  the  conmion  system 
of  manuring,  could  never  be  produced  by  au  the  straw  which  can  be 
raised  upon  it  in  its  first  state  of  cultivation.  But  cattle  produce  urine, 
and  this  produces  roots  for  cattle.  The  great  effect  of  hquid  manure 
has  set  the  fanners  on  finding  some  artificial  substitute  for  the  simple 
urine  and  diluted  dung  of  cattle.  Such  substitutes  are  obtained  by 
mixing  all  kinds  of  refuse  animal  matter  with  water,  and  inducing 
putrefaction.  The  emptyings  of  privies  from  towns  is  scarcely  a  sub- 
stitute ;  for  it  is  the  same  as  the  liquid  from  the  stables  in  a  more  con- 
oentntted  form ;  but  the  refuse  of  oil-mills  and  various  manufactures, 
when  diluted  and  mixed  with  a  portion  of  putrid  urine,  soon  be(H)me 
assimilated  to  it.  This  becomes  a  branch  of  trade  in  thooe  countries 
where  nothing  will  grow  without  manure,  and  is  a  resource  where  an 
increasing  population  demands  the  cultivation  of  inferior  soils  to  supply 
the  necessary  increase  of  food,  as  well  as  an  increase  of  produce  m>m 
those  which  are  naturally  fertile. 

The  increase  of  manure  by  the  formation  of  eompotU  is  well  known 
in  many  parts  of  Britain,  and  by  their  means  the  land  has  in  many  dis- 
tricts being  rendered  much  more  productive.  The  fundamental 
principle  upon  which  composts  have  been  made,  is  that  of  impregnating 
portions  of  earth  with  those  parts  of  the  dung  of  oattle,  which,  from  want 
of  management  in  the  common  dunghills,  would  have  been  diasipated  and 
lost ;  and  also  accelerating  or  retarding  the  decomposition  of  aniinal  and 
vegetable  substances  by  the  addition  of  earths,  such  as  chalk,  marl, 
clay,  and  even  sand,  according  to  the  nature  of  the  soil  on  which  the 
compost  is  to  be  used.  All  solid  manure  which  is  to  be  ploughed  into 
the  ground  should  contain  certain  parts  ahready  soluble  in  water,  which 
promote  vegetation :  while  other  portions  should  be  in  a  progressive 
state,  so  as  to  afford  a  succession  of  soluble  matter  by  a  gradual  and 
slow  decomposition. 

Liquid  man\u^,  however  active  and  immediately  effective,  soon 
loses  its  power;  whereas  solid  dung,  well  prepared  and  ploughed 
into  the  ground,  will  last  for  several  crops.  It  is  the  judicious  use 
of  both  tiiese  manures,  conjointly,  which  has  the  best  and  most 
permanent  effect.  The  dung  or  compost,  having  been  ploughed  in  well, 
requires  some  time  before  it  can  have  aov  direct  effect  on  the  germina- 
tion of  the  seed  or  the  nourishment  of  the  plant.  The  liquid,  on  the 
contrary,  acts  from  the  moment  it  is  poured  on  the  surface.  It  is  the 
milk  of  the  young  plant,  which  thrives  upon  it  and  stretches  out  its 
fibres  through  the  earth,  till  it  reaches  the  dung,  which  is  now  in  a 
proper  state  to  supply  the  more  vigorous  roots  with  sufficient  nourish- 
mentk  It  is  evident  that  the  growth  must  be  more  rapid  and  regular, 
and  not  so  liable  to  be  checked  from  want  of  proper  nourishment,  nor 
are  the  young  roots  in  danger  of  perishing  by  being  too  soon  exposed 
to  the  immediate  contact  ofiTank  dung.  Every  exertion  should  uiere- 
fore  be  made  by  the  industrious  husbandman  to  increase  the  quantity 
and  improve  we  quality  of  every  species  of  manure  both  solid  and 
liquid :  and  here  careful  experiment  can  alone  be  depended  upon. 

In  the  formation  of  composts  the  principal  object  are,  to  regulate 
the  decomposition  of  the  organic  substances,  and  to  increase  the  buU^ 
of  the  manure  by  means  of  less  expensive  materials  than  straw.  For 
these  purposes  lime  or  chalk  is  generally  used :  the  former,  in  its 
oaustio  state,  to  accelerate  the  decomposition  of  fibrous  matter ;  tiie 
latter  to  add  to  the  mass,  and  absorb  any  portion  of  acid,  which  is 
always  produced  in  a  certain  stage  of  the  fermentation.  The  mode  of 
doing  this  is  so  generally  known,  that  it  is  needless  to  describe  it :  we 
shall  only  observe  that  we  stiffest  day  may  be  used  with  advantage  in 
composts,  where  better  soil  is  not  at  hand ;  and  for  light  lands,  the 
Btiffer  the  day  the  better,  provided  it  bq  thoroughly  incorporated  with 
the  manure.  The  most  useful  material,  under  proper  management,  is 
vegetable  soil  or  turf.  This  mav  be  laid  in  kyers  with  quick-lime  and 
earth ;  the  whole  b«ng  wdl  soaked  with  liquid  manure.  If  any  land 
of  vegetable  matter,  such  as  fern,  pond-weeds,  &c.,  can  be  added,  it  will 


be  so  much  the  richer.  The  lime  and  urine  acting  decompose  and 
transform  it,  the  woody  fibre  is  dissolved,  and  the  whole  man,  when 
turned  over  and  well  mixed,  becomes  a  very  rich  earth,  which,  being 
spread  on  the  land  and  slightly  ploughed  or  hanowed  in,  greatly 
enriches  its  surface.  By  this  means  many  poor  soils  may  be  im- 
proved, where  the  cultivation  is  not  suffidently  extended  to  produce 
straw. 

Although  bones  have  been  treated  of  in  a  separate  artide  [Boms] ,  it 
may  be  proper  to  mention  here,  that  if  some  easy  means  of  dioBolving 
their  substance  were  discovered,  they  might  be  made  of  much  grnter 
use  than  they  now  are.  At  present  they  are  put  in  with  the  seed  in  a 
broken  state,  and  as  th^  remain  a  long  time  undecomposed  in  the  soil, 
their  effect,  after  the  first  crop,  is  scarcely  perceptible,  unless  a  very 
large  quantity  is  used.  By  mixing  dissolved  bones  in  a  liquid  state 
with  earth,  almost  iJl  the  component  parts  of  urine  would  be  there. 

[We  leave  Uie  preceding  sentence  as  written  many  years  ago  by 
Mr.  Rham,  that  he  may  have  the  credit  of  so  early  a  prediction  c^  the 
result  which  has  actually  followed  the  discovery  of  the  method  here 
discussed.  In  the  artide  on  Bones,  Baron  Liebig's  method  of  dis- 
solving them,  which  is  now  in  universal  practice,  is  described.] 

Besides  an  immense  number  of  waste  substances  now  used  in  manure, 
we  have,  in  guano  and  other  imported  fertilisers,  means  of  replenishing 
our  soils  of  which  the  agriculturists  of  thirty  years  ago  knew  nothing, 
and  to  some  of  them  we  must  now  make  some  reference.  ^  But,  first,  it 
may  be  named,  that  the  ashes  of  vegetable  substances  which  have  been 
burnt  are  very  effective  in  stimulating  vegetation.  They  are  chiefly 
used  as  a  top-dressing  on  young  dovers  and  grasses ;  and  wherever 
there  is  an  appearance  of  sourness  in  the  grass  wood-ashes  are  of  great 
use.  It  is  however  sddom  that  wood-ashes  are  used  as  manure  until 
the  greater  part  af  the  alkali  has  been  extracted;  but  when  the  surface 
of  the  land  is  pared  off,  and  the  dry  sods  are  burnt,  the  ashes  which 
result  from  this  operation  are  very  effective  in  producing  a  good  crop 
without  any  other  manure.  [Parino  and  Bubhiko.]  The  renise  ashes 
from  bleachers'  and  soap-bouera'  premises  have  stul  some  portion  of 
alkali  in  them,  and,  as  they  contain  lime  and  other  earths  in  a  veiy 
divided  state,  their  effect  on  the  soil  is  very  perceptible.  Sea-salt  has 
been  extolled  and  decried  at  different  times,  owing  probably  to  the 
different  circumstances  under  which  it  has  been  tried.  Mangold-wunel 
undoubtedly  benefits  by  its  application ;  and  one  or  two  cwts.  per  acre, 
in  inland  dtuations,  will  benefit  other  crops  as  welL  Quick-lime  slaked 
with  salt  water  is  a  powerful  manure. 

It  is  hardly  consistent  with  the  character  of  this  Gydopeedia  that 
instruction  should  be  given  in  extreme  detail  on  the  source  and  supply 
of  tiie  manures  of  the  &rm,  but  the  conclusion  may  be  named,  tha^ 
on  well-managed  land,  cultivated  on  the  alternate  system  of  cropping 
where  at  least  one-half  the  land  grows  grain,  there  will  be  a  supply  of 
from  8  to  4  tons  of  dung  per  acre,  according  to  the  rotation  adopted 
and  certainly  not  more  than  5  tons,  even  under  good  management,  and 
heavy  crops.  But  what  is  wanted  under  such  a  rotation?  Sui^xiee 
it  to  be  a  six  years  course  of  cropping,  namdy, — 1,  wheat;  2,  beans ; 
8,  wheat ;  4,  swedes ;  5,  barley ;  6,  clover.  There  are  at  any  rate 
two  crops  to  which  dressings  of  farm-yard  dung  are  desirable, — 
namdy,  beans  and  swedes ;  and  in  England,  the  dover,  also,  either 
before  it  has  yielded  its  crop  or  after  it,  for  the  wheat  often  then 
receives  a  dressing.  In  the  former  case  100  acres,^and  in  the  other 
150  acres,  on  a  farm  of  800,  have  to  receive  a  dressing  of  manure.  A 
quantity  equal  to  1000  tons  is  all  that  can  be  expected,  and  the  10  ton* 
of  dung;  which  is  all  that  can  be  given  per  acre,  according  to  the  one 
system — ^the  7  or  8  tons  per  acre,  which  is  all  that  it  provides  in  the 
other  case  are  a  very  imperfect  dressing  indeed.  What  is  wanted,  in 
order  to  a  thorou^y  liberal  treatment  of  the  land  ?  On  50  acres  of 
dover,  500  tons  of  yard  manure  are  wanted ;  on  50  acres  of  beans,  750 
tons  of  yard  manure  are  wanted,  besides  at  least  74  tons  of  guana 
Over  the  50  acres  of  turnips  we  want  750  to  1000  tons  of  farm-yaid 
dung.  These  quantities  amount  to  2000  tons  of  dung, — a  quantity 
which  it  is  useless  to  expect,  seeing  that  it  is  double  what  good  manage- 
ment supplies. 

Hence  the  need  of  artificial  assistance  to  eke  out  the  means  which 
the  domestic  supplies  provide.  Till  within  the  last  few  ^ean  the 
ordinary  plan  of  doing  this  was  by  means  of  compost  heaps,  in  which 
by  the  aid  of  a  little  fum-yaid  dung  as  a  ferment,  materials  less  liable 
to  decompositiim  were  induced  to  rot  together;  in  which,  too,  the 
waste  products  of  other  proceows  were  economised  and  turned  to  use. 
What  a  number  of  things  may  thus  be  turned  to  good  account  is 
apparent  from  the  mere  list  of  wem : — Animal,  vegetable,  and  mineral 
substances  existing  upon  the  farm ;  roots,  hedge  clippings,  and  fallen 
leaves ;  ooudi  grass,  fern  leaves,  moss,  river  and  sea  weeds,  sods  and 
turf  from  ditches,  lanes,  and  hedge-rows ;  saw-dust,  spent  bark,  and 
peat,  when  properly  decomposed.  Many  of  these  contain  nitrogenous 
ingredients  in  larger  proportion  than  the  straw  of  grain,  and  several  of 
them  are  equally  rich  in  the  mineral  constituents  of  plants.  Animal 
substances,  such  as  carcasses,  blood,  bones,  fat,  blubber,  waste  fish, 
sprats,  and  various  shell  fish,  are,  in  particular  places,  to  be  sometimes 
had  abundantly.  They  all  contain  nitrogen,  and  so  are  capable  of 
forming  ammonia  in  larger  quantity  than  our  highly  valued  fiann-vard 
dung.  Mineral  substances  also  are  available:  earth  from  heoges, 
scourings  of  ditches,  banks,  ponds,  &c.,  containing  a  laige  share  of  vege- 
table matter,  and  road'SGnpinga  are  also  dements  of  composts.    Maoy 
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refuse  substanoes  of  trade  aod  inaiia&otttrM  are  aleo  available  in  tbia 
waj  :  woollen  rags,  shoddy,  soapers'  waste,  soapers'  ley,  paper  waste, 
glue  refuse,  and  refuse  of  salt-works,  of  staroh-works,  sugar-works, 
slaughter-houses,  cidex^miUs,  gas-works,  Ac.,  may  thus  all  be  used. 
Many  of  them  are  not  fit  for  use  in  their  natural  state ;  but  in  compost 
with  others,  and  suffered  to  rot  there,  they  become  usefuL 

Composts,  too,  are  useful  as  difflimng  and  diluting  stronger  appli- 
cations :  guano  may  thus  be  economised.  They  exercise  a  beneficial 
influence  on  fertility,  in  virtue  of  their  mechanical  effects  upon  the 
soiL  Stiff  soils  may  thus  be  improved  by  vegetable  composts,  and  light 
soils  by  heavy  composts.  Lime,  of  course,  is  a  cbiA  ingredient  in 
composts,  and  has  been  slready  adverted  to.  Let  us,  however,  call 
attention  to  the  labour  of  making  and  carting  bulky  and  oompaiatively 
poor  manures,  as  composts  genenUly  are,  in  order  to  defend  the  greattf 
economy  as  a  general  rule  of  purchasing  artificial  fertilisers,  in  order  to 
supplement  the  deficiency  of  what  may  be  called  the  natural  supply. 

What  an  immense  variety  of  artificials,  so-called,  which  the  fanner 
has  now  at  his  command,  is  apparent  from  the  following  list : — 


Guana 
Bones. 

Supezph'osphate. 
Blood  manure. 
Wool  manure. 


Nitrates  of  soda  and  potash. 

Gypsum. 

Salts  of  various  kinds. 

Soot  and  chaicoaL 


To  guano  reference  has  alreadv  been  made.  [Guano.]  It  ma^  be 
applied  to  almost  every  crop  with  advantage,  and  it  is  well  to  mix  it 
with  mould  for  diluting  it,  or  with  common  salt  for  preserving  it 
M.  Banal,  a  well  known  French  agriculturist,  "  exposed  to  the  air  for 
fifteen  days  equal  wei^ts  of  guano,  and  of  guano  mixed  with  half  its 
weight  of  common  salt,  and  he  found  that  pure  f^uano  lost  11*6  per  cent, 
of  its  nitrogen  during  that  time,  while  that  mixed  with  salt  had  lost 
only  5  per  cent"  And  Mr.  Nortiioote's  conclusions  are,  that "  agricul- 
tural" salt  is  an  energetic  absorbent  of  ammonia,  both  on  account  of 
its  chloride  ot  sodium,  and  on  account  of  the  sulphate  of  lime  which  it 
contains  ;  and  that  the  quantity  of  lime-aah  present  espedally,  most 
powerfully  afibcts  its  action  in  this  way.  Its  agency,  however,  does 
not  seem  to  be  a  very  permanent  one,  tbou^  it  will  collect  and  retain 
the  ammonia  long  enough,  probably,  for  agricultural  purposes. 

When  thus  mixed  with  a  substance,  widch  at  the  same  time  that  it 
fixes  mere  or  less  the  volatile  ingredient  of  guano,  does  also  increase 
the  bulk  of  the  manun,  and  so  enable  its  more  even  distribution  over 
the  land,  it  diould  be  aj^ed  during,  or  immediately  before  the 
season  of  most  rapid  growth ;  as,  for  instanoe,  if  for  grass,  just  after 
a  mowing,  when  the  young  plants,  furnished  with  a  full  grown  ap- 
paratus of  roots  are  prepared  to  make  rapid  use  of  whatever  food  for 
plants  is  presented  to  uiem.  Forthesamereason  too,  it  is  beet  applied 
to  the  wheat  crop  in  spring  time  over  the  young  plant,  rather  than 
before  the  sowing,  whether  that  is  spring  or  autumn.  La  that  case, 
some  8  or  4  cwt  per  acre  of  the  manure  properly  prepared  is  sown 
broad-cast,  and  hoed  or  harrowed  in,  or  if,  during  wet  weather,  left 
without  a  harrowing.  For  green  crops  again,  as  swedes  or^  mangold- 
wurzel,  it  is  more  commonly  sown  broad-cast  over  the  raised  drills, 
between  which,  the  farm-manure  is  placed,  and  then  covered  by  the  ssme 
splitting  of  the  drills  which  coven  the  manure.  Or  if  the  seed  is 
sown  upon  the  flat,  the  guano  is  mixed  with  a  large  quantity  of 
ashes,  and  eitiier  sown  broad-cast  previous  to  the  harrowing  which 
precedes  the  sowing  machine^  or  it  is  drilled  under  the  seed  l^tnesame 
machine— •  separate  set  of  weighted  coulters  being  used  for  its  con- 
veyance— ^the  effect  being,  that  the  manure  is  covered  by  the  earth 
before  the  seed  is  deposited  above  it 

Of  all  the  other  artificial  fertilisers  now  available  in  English  agri- 
culture,  that  which  most  directiy  comes  in  competition  with  guana  is 
the  nitrate  of  soda,  of  which  it  is  probable  that  large  supplies  may 
become  available,  especially  from  Peru.  The  nitrates  of  potash  and 
soda  are  applied  at  the  rate  of  about  1  cwt  per  acre,  and  especially  on 
poor  lands  they  wonderfully  increase  luxuriance  of  growth  in  com 
crops,  and  the  consequent  yield  of  com  per  acre.  In  several  instances 
1  cwt  per  acre  has  produced  an  increaee  of  12  bushels  per  acre  in 
the  wheat  crop,  and  of  4  or  5  sacks  in  the  oat  crop,  and  though  it  is 
especially  influential  in  the  case  of  poor  lands,  yet  that  it  is  also  of 
great  service  on  fertile  soils  well-managed,  is  plain  from  the  following 
statement  by  Mr.  Hope,  of  Fenton  Bains,  Haddington : — 

He  says  in  a  letter  to  Mr.  Pusey, "  I  have  only  applied  nitrate  lor 
two  years  to  wheats  and  that  after  seeing  the  account  of  your  own 
experiment  in  Mr.  Caird's  'English  Agriculture.'  In  April,  1852,  I 
top-dressed  wheat  after  potatoes;  the  soil  a  dry  gravelly  loam.  At  the 
time  the  wheat  was  not  very  promising  in  appearance,  I  sowed  on  part 
1  cwt  nitrate  mixed  with  1  cwt  salt  per  unpeiial  acre ;  on  another 
portion  8  cwt  Peruvian  guano  was  applied,  and  a  part  got  nothing. 
The  nitrate  of  soda  soon  took  the  lead,  and  kept  it  A  portion  of  each 
was  threshed  separately,  when  they  were  found  to  yield  as  follows. 


viz: — 
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"  In  1858  I  tried  the  same  thing  on  wheat  after  beans ;  I  never,  how- 
ever, could  detect  any  difference  with  the  eye,  except  where  the  crop 
got  nothing,  though  in  the  former  year  the  difference  between  the  two 
manures  could  be  seen  at  a  glance ;  and  having  cut  the  crop  with  a 
reaping  machine,  which  rather  intermixed  the  lots,  I  was  prevented 
thnahing  them  separately.  I  have  bought  5  tons  of  nitrate  for  next 
year  and  mean  to  apnly  a  portion  to  potatoes." 

The  only  reason  why  nitrate  of  soda  is  preferred  to  nitrate  of  potash 
depends  upon  the  greater  cost  of  the  latter.  The  proper  time  for  sow- 
ing either  is  during  the  period  of  rapid  growth ;  they,  like  all  soluble 
manures,  are  immediately  spread  throughout  the  soil  by  the  showers, 
and  of  course  are  liable  to  waste  unless  the  plant  to  which  they  are 
applied  be  ready  to  use  them  at  once.  Both  of  these  salts  are  liable  to 
adulteration,  and  common  salt  is  the  chief  substance  used  for  tins  pur- 
pose; its  presence  is  detected  on  throwing  any  of  it  on  some  hot  coals 
by  the  crepitating  sound  which  follows.  Pure  nitre  bums  tiie  coal  up 
without  any  of  these  littie  explosions. 

We  come  now  to  the  use  of  bones  as  a  manure.  Raw  bones  contain 
perhaps  half  their  weight  of  phosphate  of  lime ;  when  burnt  they  con- 
tain perhaps  60  or  65  per  cent  of  phcMiphate  of  lime.  It  is  chiefly  for 
this  phosphate  that  the  bone  manure  is  valuable,  and  as  in  addition  to 
the  greater  quantities  of  phosphate  which  burnt  bones  contain,  they 
are  also  superior  as  regards  the  facility  with  which  they  can  be 
decomposed,  burnt  bones  are  more  valuable  agriculturally  than  raw  ones. 
This  phosphate  exists  in  the  mineral  world  both  as  fonils  and  simply 
in  the  mineral  form ;  some  of  tiie  fossils  contain  half  their  weight  of 
phosphate  of  lime ;  and  apatite,  a  mineral  phosphate  imported  from 
Norway  and  America,  contains  upwards  of  90  per  cent  of  phosphate  of 
lime.  It  is,  however,  in  its  natural  state  almost  valueless  as  a  manure, 
owing  to  its  insolubility ;  and  as  the  agricultural  value  of  bones  can  be 
greatly  increased  by  increasing  their  solubility,  so  whatever  value 
this  mineral  phosphate  possesses  is  conferred  upon  it  by  the  same 
process. 

This  process  consiBts  in  the  adoption  of  means  which  shall  have  the 
effect  of  reducing  the  material  to  a  fine  state  of  division.  When  the 
phosphate  of  lime  is  acted  on  by  sulphuric  acid  one  half  the  lime  is 
taken  forms  it  by  the  acid,  and  so  sulphate  of  lime  or  gypsum  is  pro- 
duced, the  other  half  of  the  lime  in  oombination  with  all  the  phos- 
phoric acid  forms  what  is  called  super-phosphate,  which  is  charactoiBed 
by  its  solubility  in  water;  and  although  when  it  becomes  mixed  with 
the  earth  when  put  on  the  land,  this  extra  quantity  of  acid  becomes 
neutralised  by  the  lime  or  the  alumina  of  the  soil,  yet  having  been 
once  decomposed  the  bone  earth  retains  so'exceedingly  finely  divided  a 
state  that  rain  is  able  to  act  upon  it  as  a  solvent  much  more  power- 
fully. The  reason  why  bone-dust  is  more  powerful  as  a  manure  than 
the  original  bones  is,  that  its  finer  division  gives  a  larger  surface  for  rain 
water  to  act  upon,  and  wash  off  a  portion  of  its  substance  as  food  for 
plants.  Ground  and  fermented « bones  are  thus  more  immediate  in 
their  action.  For  further  remarks  on  the  use  of  bones  and  guano  we 
refer  to  articles  on  those  subjects.  It  is  to  them  that  we  mainly 
look  in  this  country  for  the  means  of  supplementing  the  natural  supply 
of  manure  on  the  farm. 

It  is  not  worth  while  going  into  any  detail  regarding  the  particular 
fitness  of  other  special  manures.  In  practice  no  reader  is  likely  to  go 
into  tiie  manure  market  for  sulphate  of  magnesia  and  soda,  nor  even 
for  silicates  of  potash  and  of  soda ;  though  these  are  said  to  be  directly 
useful  in  strengthening  straw.  If  the  farmer  can  get  a  supply  of 
guano,  bone  dust  superphosphate,  and  nitrate  of  soda,  to  supplement 
farmyard  dung,  he  is  not  likely  to  go  further. 

As  to  the  value  of  special  mixtures  of  different  salts  on  manure, 
certainly  the  fancy  for  that  kind  of  thing  ran  wild  some  years  ago, 
but  the  relative  values  of  manures  are  becoming  now  better  under- 
stood. It  is,  however,  right  that  we  should  say  a  word  on  soot  as  a 
manure.  It  is  used  everywhere  with  good  effect  in  virtue  of  the 
gypsum  which  it  contains,  and  in  virtue  of  the  small  quantity  of 
ammoniacal  salt  which  it  retains  as  driven  off  from  the  coaL  Thirty 
bushels  per  acre  are  a  common  dressing  for  grass;  and  for  potatoes  it 
has  been  long  known  as  a  useful  manure. 

Leaving  now  the  subject  of  auxiliary  manures — which  has  latterlv 
become  one  of  the  most  important  in  ^e  whole  range  of  English 
agriculture — ^we  recur  once  more  in  conclusion  to  the  ordinary  farm 
practice  connected  with  the  annual  replenishment  of  the  soiL  Farm 
buildings  should  be  so  made  as  to  remove  all  the  water  whioh  falls 
mxm  the  roofs,  that  it  may  not  dilute  the  manure  made  in  the  yards. 
Their  yards  if  anv-  are  open  should  be  small  and  partiy  covered. 
Arrangements  for  feeding  in  boxes  where  all  the  excrement  is  absorbed 
by  the  litter  are  to  be  preferred ;  and  where  yard-manure  is  made,  or 
stall-fed  cattie  have  to  be  daily  cleaned  out,  the  manure  thus  dlaily 
made  should  be  daily  removed  to  heaps  made  on  Mr.  Lawrence's  plan, 
to  which  referenoe  has  already  been  made. 

One  word  further  may  be  allowed  on  the  practice  of  folding  sheep 
on  land,  and  of  top  dressing  clover  and  grass  lands ;  the  policy  of  th&t 
practice  has  been  remarkably  justified  by  the  researches  of  Dr.  Volcker, 
to  which  allusion  haa  been  made.  Hitherto  the  wastefulness  of  top 
dressing  has  been  admitted  univereally,  and  the  practice  haa  been 
regarded  as  one  of  the  unfortunate  droumstances  connected  with  the 
plant  so  treated,  which  could  not  be  avoided.  Both  top  dressing  and 
folding,  however,  which  latter  has  all  along  been  distinguished  by  the 
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fertUit?  it  conferred,  n»y  be  now  reg^ed  as  pxactices  which,  if  rightly 
performed,  are  not  more  wasteful  than  other  modes  of  applying  manure. 
It  is  becoming  more  ai|d  more  the  practice  in  England  to  apply  the 
bulk  of  the  £nn-manure  in  this  way.  Clover,  either  immediately 
after  the  barley  harvest,  or  during  that  autumn,  receives  a  dressing  of 
10  to  15  tons  of  ^rm-yard  dung,  which  as  it  ha«  been  nude  during 
the  previous  spring,  is  generally  in  a  very  well  rotted  state ;  or  the 
same  clover  receives  a  heavy  dressing  in  the  subsequent  autumn,  jire- 
vious  to  being  ploughed  up  for  wheaiu  The  former  is  considered  tho 
best  plan^  at  least  as  regards  that  portion  of  the  clover  which  is  to  b^ 
mown  in  tl^  following  year.  The  turnip  crop  is  thus  being  left  more 
and  more  dependent  on  the  use  of  artificial  manure— a  half-dressing  of 
dung  and  a  good  dressing  of  superphosphate  of  lime  iB  found  equsJ  in 
effect  to  the  best  whole  dressing  of  dung  which  under  other  manage* 
ment  the  farm  could  afford. 

,  One  word  on  the  practice  of  folding  sheep  on  land  in  the  case  of  light 
soils.  It  will  no  doubt  be  a  permanent  practice.  Probably  a  larger 
portion  however  of  the  green  crop  break  is  being  harvested  and  carried 
home  to  yards,  for  fatting  stock  to  help  convert  the  straw  into  dung, 
and  to  help,  along  with  tixe  consumption  of  clover,  hay,  and  coke  and 
com,  to  inake  much  better  dung  than  has  hitherto  in  general  been 
made.  Probably  on  a  light-land  farm  in  Norfolk,  one-third  of  the 
turnip-crop  will  be  carried  home,  leaving*  two-thirds  on  the  land  for 
sheep.  On  the  best  managed  lands  there,  every  sheep  will  consume 
1  cwt.  of  ca^e  or  com,  in  addition  to  the  12th  part  of  an  acre  of 
swedes^  and  if  in  doing  that  it  increases  10  or  12  pounds  a  quarter,  as 
it  probably  may,  it  wiU  do  Uttle  more  than  simply  return  in  its  excre- 
ments all  the  green  food  which  it  has  consumed.  That  turnip  crop  had 
built  up  its  bulkv  structure  at  the  expense  of  the  deeper  as  well  as  of 
the  shallower  soil  (for  we  have  traced  the  roots  of  turnips  4  feet  down- 
wards), and  largely  also  out  of  the  material  which  it  has  gathered  from 
the  air;  and  by  means  of  the  sheep  this  large  quantity  of  plant  food, 
gathered  from  subsoil  and  from  air,  is  all  accumulated  in  the  upper 
soil,  greatly  of  course  to  its  advantage,  and  greatly  to  the  advantage  of 
the  subsequent  wheat  crop,  and  of  such  plants  as,  like  it,  may  be  more 
exclusively  dependent  than  the  turnip  is  upon  the  material  which  the 
surface  soil  contains.  The  material  thus  lodged  upon  the  soil  is  in  a 
form  in  which  it  is  more  liable  to  putrefaction  and  waste  than  it  was : 
but  air  washes  these  fugitive  ingredients  into  the  land,  and  the  plough 
Boon  covers  all  up ;  and  when  the  mechanical  structure  of  the  land 
is  such  as  to  benedt  by  the  treading  of  the  animals  thus  fed,  there  is 
no  operation  in  the  whole  range  of  farm  practice  which  at  once  adds 
such  an  increased  fertility  to  the  soiL 

MAKURIKG,  in  horticulture,  requires  to  be  considered  in  a  some- 
what different  light  from  that  process  as  applied  to  agricultural 
purposes.  This  is  necessary  because  of  the  variety  of  pknts,  pos- 
sessing different  constitutional  habits,  to  which  the  gardener  is  required 
to  turn  his  attention,  and  also  because  of  the  diii'erent  results  which 
are  expected  in  horticultiu'e  and  agriculture.  In  preparing  the  present 
article,  the  writer  has  confined  himself  to  simple  practical  facts,  and 
has  adverted  onl^  occasionally  to  chemical  explanations. 

The  gardener  is  called  upon  to  cultivate  species  from  almost  every 
kind  of  SOU  on  the  surface  of  the  globe,  intermediate  between  the 
shifting  sands  of  the  desert  and  the  most  fertile  alluvial  land  con- 
tinually enriched  by  the  decay  of  vegetable  and  animal  substances.  It 
is  therefore  obvious  that  considerable  caution  is  requisite  in  applying 
manure,  and  in  determining  the  quantity  or  quality  suited  to  the 
respective  constitutions  of  the  various  subjects  which  the  horticulturist 
takes  under  his  care.  Thus,  although  many  plants  can  scarcely  receive 
too  much  manure,  othera,  such  as  the  resinous  trees,  may  be  actually 
killed  by  it. 

The  kind  of  manure  chiefly  used,  and  frequently  the  only  kind 
procurable  by  the  gai'dener,  is  that  derived  from  the  farm-yard,  con- 
sisting chiefly  of  the  dung  of  horses  or  of  homed  cattle,  more  or  less 
mixed  with  Utter.  Formerly  it  was  very  generally  the  custom  to  take 
advantage  of  the  heat  resulting  from  the  fermentation  of  such  dung  in 
hot-bed  forcing,  and  there  are  still  some  objects  for  which  this  kind  is 
found  preferable  [Hot-Bed];  but  since  the  hot-water  system  of  heating 
has  received  so  many  improvements,  the  continued  fermentation  and 
consequent  degree  of  decomposition  which  dung  undergoes  in  hot-beds 
is  rendered  a  less  important  means  of  obtaining  artificial  warmth,  and 
consequently  it  becomes  the  more  important  to  inquire  whether  manure 
is  most  beneficially  applied  in  a  state  of  decomposition,  as  some  have 
advocated,  or  in  a  state  as  recent  as  possible,  no  fermentation  being 
permitted  previous  to  its  deposition  in  the  soil. 

If  dung  contains  a  lar^e  proportion  of  litter,  and  particularly  if  the 
latter  be  in  a  dry  state,  it  will  be  advisable  to  subject  it  in  nearly  all 
cases  to  a  moderate  degree  of  fermentation,  assisted  by  a  sufiiQient 
quantity  of  moisture,  in  order  that  the  fibre  of  the  straw  may  be 
reduced  to  a  state  permeable  by  the  spongioles  of  plants,  and  either 
become  sufBciently  dissolved  for  affording  nourishment  itself,  or  serve 
in  the  first  instance  as  an  absorbent  reservoir  for  substances  of  still 
greater  solubility.  Where  such  preparation  has  not  been  attended  to, 
fitter  has  been  frequently  observed,  when  turned  out  of  the  ground 
after  a  dry  summer,  to  be  still  in  a  dry  musty  state,  having  evidently 
been  of  Uttle  benefit  to  the  crop ;  and  in  the  case  of  many  plants, 
which  require  much  manure,  litter  in  this  state  would  actually  prove 
very  injurious.    But  if  the  dung  be  what  is  termed  short,  containing 


little  straw,  and  thftt  well  saturated  with  the  liquid  proceeds  of  the 
stalls,  it  may  be  dug  in  without  fermentation  for  most  kitchen-garden 
crops,  provided  it  is  well  divided  and  properly  mixed  with  the  soil  in 
digging  or  trenching  in.  This  is  necessary  in  all  cases,  but  more  espe- 
ciallv  BO  when  the  manure  is  applied  fresh ;  for  disease  is  often  induced 
by  the  roots  entering  into  masses  constituted  of  particular  substances 
which  either  wholly  or,  at  all  events,  too  powerfully  predominate  over 
the  proper  nutritive  solutions. 

But,  on  the  other  hand,  if  the  soil  i«  of  a  wet  and  stiff  naJture,  then 
long  unrotted  dung  is  most  proper,  because  its  straws  form  so  many 
minute  drains,  which,  to  speak  technically,  keep  the  ground  open ;  and 
in  such  soils,  by  means  of  htteiy  manure  and  dnUing,  a  crop  of  potatoes, 
for  example,  can  be  raised  very  superior  in  quaatity  and  quality  to  that 
obtained  from  the  application  of  rotten  dung.  In  this  case  the  previous 
reduction  of  the  fibre  of  the  straw  is  not  requisite ;  for  the  moisture  of 
such  soils  is  sufiicient  to  effect  this  by  degrees,  and  whilst  the  process 
of  growth  is  going  on.  The  authority  of  Miller  may  be  adduced  on 
this  subject ;  in  hia  '  Gardener's  Dictionaiy,'  he  observes,  "  In  very 
cold  moist  land,  I  have  frequently  seen  new  horse-dung  buried  as  it 
came  from  the  stables,  and  always  observed  l^t  the  crops  have  suc- 
ceeded better  than  where  the  ground  was  dressed  with  rery  rotten 
dung." 

On  the  other  hand,  dung  that  has  been  moderately  fermented,  and 
frequently  turned  over,  so  as  to  be  easily  cut  with  a  spade,  is  the  most 
proper  for  such  trees  as  require  manure,  or  for  slow-growing  crops, 
where  the  roots  have  to  remain  for  years  in  contact  with  it.  With 
regard  to  trees  and  many  perennial  plants,  no  more  injury  would  be 
incurred  bv  using  fresh  dung  instead  of  rotten,  for  the  first  season,  or 
rather  whilst  vegetation  continued  active;  but  after  the  roots  become 
nearly  dormant,  canker  or  disease  of  some  sort  is  apt  to  ensue.  The 
roots  may  have  grown  luxuriantly  during  the  summer ;  but  when  they 
are  arrested  by  the  approach  of  winter,  decomposition  will  still  be  going 
on  amongst  the  materials  on  which  they  feed,  and  these  materials  may 
perhaps  be  chemically  changed,  before  the  roots  aro  again  called  to 
action. 

These  remarks  relate  chiefly  to  the  description  of  manure  which  is 
most  generally  used.  Other  Bubstances  which  are  or  may  be  success- 
fully applied  to  promote  the  growth  of  yegetation  are  exceedingly 
numerous.    [Matyure.] 

Animal  substances  aro  very  powerful  manures,  and  require  to  be 
attenuated  or  diluted  before  jdants  can  derive  nourishment  from  them, 
or  in  fact  before  either  roots  or  tops  can  be  safely  brought  within  th&r 
contact.  If  the  roots  of  a  plant  be  wholly  immersed  in  oil  or  in  blood, 
that  plant  will  be  destroyed.  Blood  is  one  of  those  liquid  manores 
which  is  occasionally  supplied  to  plants  so  situated  as  to  render  bulky 
manure  inappUcable ;  but  it  shuuld  unquestionably  be  copioudy  diluted 
with  water,  and  be  allowed  to  rot  in  compost.  Bones  are  another  form 
of  animal  matter  much  employed,  and  of  considerable  energy,  especially 
in  calcareous  soils,  provided  they  are  reduced  into  small  fragments  and 
fermented  before  being  used.  Gtardeners  often  use  them  in  that  state ; 
and  now,  as  dissolved  in  sulphuric  acid,  they  are,  of  course,  as  available 
in  the  garden  as  in  the  field. 

The  liquid  portions  of  excrementitious  manure  likewise  reqtiire 
either  to  be  diluted  with  water  or  to  receive  an  admixture  of  soil 
before  they  are  brought  in  contact  with  the  roots  of  plants.  In  the 
case  of  trees  with  roots  lying  de^  in  the  ground,  such  dilution  is  not 
always  neceBsary;  but,  generally  speaking,  adherence  to  the  rule  is 
advisable. 

Flesh,  or  the  carcases  of  dead  animals,  should  be  chopped  up  and 
covered  and  mixed,  with  many  times  their  bulk  of  soil  and  with 
some  lime.  This,  when  turned  over,  will  still  form  a  very  strong 
manure,  and  for  some  plants  much  too  strong;  but  for  sudi  as  the 
vine  it  will  form  a  valuable  compost,  particularly  if  broken  bones  are 
added  to  it. 

Manures  derived  from  the  vegetable  kingdom  require  little  prepara- 
tion if  they  consist  of  Bucculent  plants ;  their  substance  is  eaoily  soluble, 
and  they  may  therefore  be  turned  fresh  into  the  soil  The  period  of 
their  growth  when  this  is  most  beneficially  performed  is  before  they 
run  to  seed.  Weeds  may  even  be  used  with  great  advantage,  if 
piroperly  prepared ;  but  bad  consequences  may  residt  from  their  seleds 
rendering  the  ground  foul,  and  thus  occasioning  much  expenditure  of 
labour  to  extirpate  them  again.  Seeds,  it  is  well  known,  will  not 
germinate  without  air;  but  with  this, and  sufiicientheat  and  moisture, 
nothing  can  prevent  them  from  germinating.  Therefore  if  weeds  be 
thrown  into  a  heap  and  turned,  whilst  at  the  same  time  fermentation 
is  encouraged  till  the  heat  is  fully  equal  to  ib&t  which  would  naturally 
cause  the  gemiination  of  the  seeds,  taking  care  that  the  outside  be 
turned  into  the  centre,  no  danger  wiU  arise  from  using  such  manure 
after  the  process  has  been  continued  suificiently  long  for  the  germina- 
tion of  the  slowest  vegetating  seeds  which  the  heap  may  contain, 
because  under  these  oircumstimces  the  young  plants  will  be  continually 
perishing  ,aa  the  heap  is  turned  over  from  week  to  week.  There  ore 
many  aquatic  plants  that  will  not  grow  on  dry  ground,  smd  a  prepara- 
tion similar  to  the  above  is  not  eBsential  for  the  purpose  of  killing 
their  seeds  before  their  application  to  dry  ground,  which  is  not,  so  to 
speak,  their  proper  element. 

Woody  fibre  unf ermented  is  useless  as  a  manure ;  and  tanner's  spent 
bark,  a  substance  very  absorbent  and  retentive  of  moisture,  is  not 
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pable  of  ofiTorcling  nourishment,  until  the  tann^i  is  got  rid  oi  by 
fermentation^  when  pl&nts,  as  may  be  observed  in  bark-beda,  root  very 
readily  in  tan.  Inert  peaty  matter  is  a  substance  of  the  same  kind, 
and  ixrill  remain  for  years  exposed  to  air  and  water  without  under- 
going change.  When  peat  becomes  inert,  it  is  in  vain  to  attempt 
to  grow  any  sort  of  plant  in  it ;  but  nothing  is  more  certain  than 
that  if  drained  of  stagnant  moisture  and  mixed  with  lime  and 
dung,  it  will  become  very  fertile  for  most  crops.  It  often  happens 
that  peat  or  hog-mould,  frequently  procured  at  a  great  expense  for 
Axuericau  plants,  becomes  inert ;  in  such  cases,  a  good  result  would  be 
obtained  by  turning  out  the  x>6at  and  mixing  it  up  in  a  heap  with  a 
quantity  of  leaves  or  fresh  litter  sufficient  to  promote  a  moderate 
degree  of  fermentation;  then,  as  in  the  case  of  tan,  it  will  afford 
nourishment,  and  will,  from  a  state  of  uselessness,  become  valuable. 

Of  mineral  manures  lime  is  the  most  usofuL  It  is  not  recommended 
for  soils  that  contain  a  large  proportion  of  soluble  vegetable  matter ; 
but  it  produces  etcellent  effects  in  such  as  abound  in  inert  vegetable 
fibre.  Oypsum,  which  is  found  m  the  ashes  of  grasses,  proves  a 
manure  for  lawns. 

Common  salt  is  sometimes  employed  in  minute  portions  ;  especially 
in  combination  with  vegetable  matter,  in  the  instance  of  sea-weeds,  in 
which  case  it  is  found  of  good  quality  for  fruit-trees  and  kitchen- 
garden  crops ;  but  vegetable  life  is  certainly  destroyed  by  it,  if  applied 
in  any  considerable  quantity.  Exceptions  may  be  noticed  in  the  case 
of  marine  plants;  the  samphire  for  example,  requires  it  when 
cultivated  in  inland  districts ;  and  this  is  also  Irue  of  the  vegetable 
inhabitants  of  the  great  salt  plains  of  Asia.  Wo6d-ashe6,  which  consist 
principally  of  vegetable  alkali  united  to  carboliic  acid,  are  a  good 
manure,  but  of  snort  duration,  and  they  leave  peaty  soil  in  a  worse 
state  than  before  their  application.  The  application  of  dung  and  lime, 
of  composts  of  clay,  marl,  scour ings  of  ditches,  &c.,  would  redder  peat 
permanently  fertile,  more  especially  wh^n  draining  is '  judiciously 
attended  to. 

MANUSCRIPTS.      [?ALiEOGRAPflY.] 

MAP  (Latin,  mappa,  a  napkin ;  French,  ftiappemonde,  &  inap  of  the 
world).  A  map  .is  a  representation  of  the  surface  of  a  sphere,  or  a 
portion  of  a  sphere,  on  a  plane.  The  iiame,  towever,  is  commonly 
applied  to  those  plane  drawing  which  represent  the  form,  extent, 
position,  and  other  particulars  of  the  various  countries  of  the  earth. 

Maps,  or  delineations  resembling  them,  we  may  reasonably  con- 
clude were  coeval  with  the  earliest  geographic  knowledge;. but  it 
is  not  possible  to  fix  the  time  of  the  first  attempts  to  construct 
maps.  The  geographical  knowledge  of  the  Greeks,  as  exhibited 
in  the  Homeric  poems,  comprehended  only  a  small  part  of  Europe, 
Asia,  and  Africa,  and  there  is  not  the  slightest  allusion  in  them 
to  any  mode  of  delineating  or  representing  the  surface  of  a  country. 
In  their  maritime  adventures  the  Greeks  are  said  to  have  been 
assisted  by  the  nautical  maps  of  the  Phcenicians;  but  however  this 
may  be,  we  have  no  account  of  an3rthing  deserving  the  name  of  soaps 
before  those  of  Anaximander  the  Milesian,  who  is  alleged  to  have  been 
the  first  to  construct  a  map  of  the  world.  Itinerary  maps  of  the  places 
of  encampment  were  almost  indispensable  to  the  commanders  of 
armies ;  Diognetus  and  Beton  are  mentioned  ( Pliny, '  Nat.  Hist.'  vi., 
17)  as  the  surveyors  of  the  marches  of  Alexander,  who  was  very  care- 
ful in  examining  the  measures  of  his  surveyors,  and  in  obtaining 
his  descriptions  from  the  most  skilful  persons.  The  science  of  geo- 
graphy made  rapid  advances  luxder  Eratosthenes  [Eratosthbkes,  in 
Bioo.  DiY. ;  Geoorapht],  who  had  the  great  merit  of  reducing  geo- 
graphy to  a  regular  system,  and  of  foimdlng  it  upon  solid  principles. 
He  inirodu&ed  ihto  hin  map  a  re^ilar  parallel  of  latitude,  which  he 
accomplished  by  tracing  a  line  6ver  certaiti  places  whose  longest  day 
was  obsetred  to  be  of  the  same  len^h.  This  parallel  extended  from 
the  Strdt  df  Oibfaltar  to  th6  moiihtains  of  India,  passing  through  the 
island  of  Rhodes ;  and  frotn  its  coital  p^^ition  with  respect  to  the 
principal  ancient  nittiond,  it  bedsme  li  standai'd  0f  reference  in  the  maps 
of  thid  period.  Succeeding  geographers  lAade  many  attempts  to 
determine  the  lorigitudeof  places  by  measttrements  6f  thii  line,  but  with 
no  great  success.  Eratosthenes,  in  addition  to  the  parallel  abovi  men- 
tioned and  other  paraDels,  undertook  to  draw  a  meridian  from  Meroe 
through  Syene  to  Alexandria  {*  Strabo,'  ii,  114),  and  also  to  detenftine 
the  earth's  circumference  by  the  actual  measurement  of  a  portion  of 
one  of  its  great  circled.  Thes^  difteoveries  and  improvements  very 
materially  affected  the  dirtiensions  of  all  the  ancient  rdaps ;  atad  from 
this  time  the  connection  between  astronomy  and  geograplKy  was  so  far 
established  as  to  ensure  an  advantage  to  the  latter  by  every  advance  of 
the  former.  This  was  eminently  the  case  in  the  discoveries  of  Hip- 
parchus,  who  fixed  the  construction  of  fnaps  on  a  mathematical  basis, 
and  enabled  the  geographer  to  lay  down  his  latitudes  and  longitudes 
upon  certiiin  principles. 

To  Strabo  we  are  chiefly  indebted  for  our  information  respecting  the 
state  of  geography  in  the  Augustan  age.  But  the  extent  of  the  earth's 
surface  known  to  this  writer  does  not  tery  much  exceed  that  which 
was  known  to  Herodotus  four  centuries  earlier.  His  ma]^  of  the  world 
exhibits  some  remarkable  errors.  He  supposed  the  Pyrenees  to  ruA 
north  and  south ;  cuts  off  the  projecting  province  of  Brittany  ft-om 
Fnuice,  places  Ireland  not  to  the  west  but  to  the  north  of  Britain,  and 
makes  the  Caspian  communicate  with  the  northern  ocean  though 
Herodotus  had  accurately  described  it  as  a  lake. 


The  Roman  Itineraries  show  that  their  surveys  were  made  with  con- 
siderable care,  although  there  arQ  no  traces  of  mathematical  geogiuphy 
in  those  which  have  been  handed  do^vn  to  us,  the  ciiief  object  in  view 
being  the  clear  direction  of  the  march  of  their  armies.  All  the  pro- 
vinces of  the  Roman  empire  had  been  surveyed  when  t*tolemy  com- 
posed his  system  of  geography,  which  has  happily  been  preserved  to 
us.  It  is  not  BO  mu(3i  to  hia  more  perfect  acquaintance  with  the  earth 
that  Ptolemy  owes  his  reputation  as  a  geographer,  as  to  his  giving 
solidity  and  unity  to  the  science  by  fixing  its  unconnected  details 
on  a  nuthematical  basis  and  carrying  into  full  practice  and  to  greater 
perfection  the  system  of  latitudes  and  longitudes  of  Hipparchus, 
whose  invention  had  been  inuch  neglected  for  upwards  of  250 
years. 

It  seems  not  improbable  that  ite  maps  found  in  the  MS^.  of  Ptolemy 
are  really  copies  of,  or  derived  fromj.  original  maps  consti'uct^d  by  him 
or  under  his  care.  [AcfATHODiEMON,  in  Bioa.  Div.] 

The  geography  of  the  Arabians  is  but  imperfectly  known.  Their 
most  eminent  geographer  Edrisi  or  Eldrisi,  who  lived  about  the  middle 
of  the  12th  century,  divided  the  world  into  seven  climates  from  the 
equator  northward,  and  each  climate  was  again  divided  into  eleven 
equal  parts,  from  the  western  coast  of  Africa  to  the  eastern  coast  of 
Asj^,  the  inconvenience  of  which  arrangement  is  very  obvious. 

Towards  the  middle  of  the  17th  century  several  astronomers  under- 
took to  observe  eclipses  of  ike  moon,  with  a  view  of  correcting  the 
errors  in  the  longitude  of  places.  These  observations,  however;  were 
so  discordant  as  to  lead  to  no  satisfactory  rei^ult.  Galileo,  by  th«  dis- 
covery of  the  eclipses  of  the  satellites  of  Jupiter,  introduced  a  more 
certain  method,  which  was  rendered  available  by  means  of  the  simul- 
taneous observations  of  Picai'd  and  Cassini  at  the  observatories  of 
Uraniburg  and  Paris. 

Picard  and  De  Lahire  were  then  immediately  employed  in  <:orrecting 
the  map  of  France,  and  from  this  period  our  maps  have  rapidly 
iioptoved.  The  great  perfection  to  which  timekeepers  have  been 
brought,  and  the  obvioud  application  of  these  machines  to  the  deter- 
mination of  the  longitude,  have  greatly  contributed  to  their  aocuiacy. 
But  notwithstanding  the  advanced  state  of  our  ilstronomical  and 
geographical  knowledge,  and  the  science  and  skill  displayed  in  our 
great  national  and  other  surreys,  we  may,  with  Dr.  Blair,  regard  maps 
as  works  in  progress — always  unfinished,  and  still  waiting  the  cor- 
rections to  be  supphed  by  the  aoience  and  enterprise  of  succeeding 
ages. 

Having  thns  briefly  ricetched  the  progress  of  map-making,  we  pro- 
ceed to  give  a  general  outline  of  the  application  and  construction 
of  maps. 

On  the  Nature  and  Construction  cfMapt, — ^Maps,  being  plane  repre- 
sentations of  the  surface  of  a  sphere,  nmf  be  obviously  applied  to 
various  purposes ;  hence  we  not  oidy  heave  terrestrial  maps  to  repre- 
sent the  Borface  of  the  earth,  but  celestial  or  astronomical  maps  to 
represent  the  sphere  of  the  heavens ;  and  these  geaeral  distinctions 
have  iigain  their  Bubdivisions. 

There  are  two  kinds  of  terrestrial  maps — ^geographic  or  land  maps, 
and  hydrographic  or  eea  maps  :  we  shall  confine  our  attention  princi- 
pally to  the  former ;  the  latter,  which  are  usually  called  chai-ts,  having 
been  already  described.    [Cha&t.] 

Geographic  maps,  as  aheady  noticed,  are  those  which  represent  the 
forms  and  dimensions  of  the  several  parts  of  the  earth,  with  their 
relative  situations  and  the  positions  of  the  cities,  mountains,  rivers, 
&c.,  comprised  within  their  limits.  They  may  comprehend  the  whole 
earth,  or  one  of  its  larger  divisions,  or  a  single  district,  and  are  called 
maps  of  the  world,  general  maps,  or  particular  maps  accordingly.  If 
they  give  the  nature  of  the  ground,  the  roads,  buildings,  &c.,  in  detail, 
they  become  topographic  maps,  which,  necessarily  embracing  a  very 
small  extent  of  country,  are  not  usually  referred  to  any  spherical  pro- 
jection, but  are  represented  as  geometric  planes,  the  objects  in  them 
occupying  the  positions  severally  assigned  to  them  by  the  trigono- 
metrical operations  of  the  survey.  The  same  distinction  is  made  in 
charts  of  small  bays  and  harbcnirs.  In  either  of  these  cases  they  are 
called  plans. 

When  xnaps  of  the  earth  are  made  to  illustrate  any  of  the  sciences, 
they  are  distinguished  from  geographio  maps,  properly  so  called,  and 
bear  their  own  peculiar  names,  as  geological,  or  mineralogical,  or 
botanical  maps.  A  collection  of  such  maps  is  called  a  physical  atJas  : 
such  are  the  admirable  atlases  published  by  Berghous,  Johnston,  and 
Petermann,  in  which  the  results  of  the  investigations  in  geology, 
geography,  hydrography,  magnetism,  meteorology,  &c.,  are  presented 
distinctly  to  the  eye. 

Of  late  jestB  the  leading  govemtnents  of  Europe  hare  published 
maps  showing,  oH  a  comparatively  latge  scale,  the  resultir  of  elaborate 
trigonometrioil  surveys  of  the  several  countries :  the  maps  of  Austria 
and  France  are  beautiful  examples.  In  England,  the  results  of  the 
Ordhance  Survey  of  a  large  portioh  of  G^eat  Britain  and  Ireland  have 
been  published  in  a  series  of  admirable  maps,  At  an  extremely  moderate 
price.  The  chief  drawback  is  that,  in  the  long  intervals  betweeh  the 
publicatiofi  of  the  different  portions,  njiaterial  alterations  are  taldng 
place  with  extraordinary  rapidity.  New  railways  are  made ;  old  roadft 
are  stopped  up,  dtid  new  ones  opexied ;  new  tov^s  spring  up  round 
railway  stations,  and  villages  become  towns.  Perhaps  no  mode  of 
publication  could  be  adopted  to  keep  pace  with  these  changes ;  and 
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the  pkt«s  are  amended  by  Uying  down  the  new  linea  of  railway  when- 
ever they  are  reprinted. 

On  some  of  these  government  and  other  large  maps  of  recent 
production  oontour-linea  have  been  adopted  in  the  place  of  ahading,  to 
indicate  the  heights  of  mountains.  A  good  example  of  the  application 
of  contour-lines  is  afforded  by  the  large-scale  Ordnance  maps  of 
Ireland.  On  the  other  hand,  the  Ordnance  maps  of  Wales,  and  gene- 
rally the  later  inch-to-the-mile  maps  of  the  British  survey,  afford  very 
beautiful  illustrations  of  the  plan  of  graduated  shading  to  a  carefully 
considered  scale  for  orologicai  delineations.  But  mudi  yet  remains 
to  be  accomplished,  at  leairt  in  ordinary  maps,  for  the  delineation  of 
the  true  forms  of  mountains,  the  varying  features  of  valleys,  and,  in 
fact,  the  general  configuration  of  the  surface  of  a  country. 

Of  late,  also,  relief-  or  model-maps  have  been  published,  which  show 
the  orologicai  and  other  physical  features  of  countries  and  districts,  by 
producing  the  various  elevations  in  bold  relief  of  proportionate  heists, 
by  means  of  pressure  upon  softened  and  specially  prepared  paper. 
Some  beautiful  specimens  have  been  produced ;  but,  when  executed 
with  accuracy,  the  process  is  too  costly  to  come  into  general  use. 

From  the  spheriod  form  of  the  earth,  it  is  obvious  that  the  divisions 
and  varieties  of  its  surface  may  be  most  simply  and  most  accurately 
represented  by  means  of  a  elobe ;  and,  in  order  to  obtain  a  correct 
notion  of  its  general  geographic  features,  there  is  no  mode  of  repre- 
sentation so  satisfactory.  Large  globes,  however,  are  expensive  and 
inconvenient  instruments,  and  small  ones,  by  not  admitting  sufficient 
detail,  are  for  most  geographic  purposes  entirely  useless.  Hence  we 
see  the  eminent  utility  of  maps,  notwithstanding  the  imperfections 
which  necessarily  accompany  such  a  mode  of  representation;  for  a 
spherical  surface  can  by  no  contrivance  be  extended  into  a  plane  with- 
out a  distortion  of  some  of  its  parts. 

The  methods  adopted  in  the  construction  of  maps  are  as  various  as 
the  taste  and  judgment  of  geographers  themselves,  but  they  may  all  be 
referred  to  two  principles — ^namely,  j»rq;ee<><m  and  devdopmeni. 

By  projection  is  meant  the  representation  of  the  sur&ce  of  a  sphere 
on  a  phme,  according  to  the  laws  of  perspective.  By  development  is  to 
be  understood  the  imfolding  or  spreading  out  of  the  spherical  surface 
on  a  plane.  This,  however,  first  supposes  the  sphere  to  be  converted 
into  a  cone  or  a  cylinder, — these  bemg  the  forms,  portions  of  which 
most  resemble  portions  of  a  sphere,  and  which  at  the  same  time  are 
susceptible  of  the  required  development. 

We  shall  notice  tiiese  two  principles  very  briefly,  as  their  mathe- 
matical investigation  more  properly  belongs  to  the  article  Pbojectiok. 

There  are  four  methods  of  spheric  projection  in  general  use, — the 
ffnomcme  or  cetUral,  the  ortkograpkie,  the  atereogngthie,  and  the  gtobuHar, 
— dirtinguished  from  each  other  by  the  different  positionB  of  the  pro- 
jecting point  in  which  the  eye  is  supposed  to  be  placed. 

The  ffHomonie  or  central  projeetum  supposes  the  eye  to  be  placed  in 
the  centre  of  the  sphere,  and  that  the  various  objects  to  be  delineated 
are  tnasferred  from  the  sphere  to  a  plane,  which  is  a  tangent  to  its 
surface.  The  entire  hemisphere  can  never  be  represented  by  this  pro- 
jection, since  the  droumference  which  terminates  it  is  on  a  level  wiUi 
the  eye,  and  is  therefore  parallel  to  the  plane  of  projection.  This 
method  is  chiefly  used  in  dialling,  but  may  be  advantageously  applied 


to  maps  of  a  limited  extent,  more  especially  if  they  are  maps  of  the 
polar  regions  of  the  globe.  In  this  case  the  meridiuis  will  be  straight 
lines  radiating  from  the  centre,  and  the  parallela  of  latitude  concentric 
circles,  whose  distances  from  the  centre  wiU  respectively  be  equal  to 
the  cotangents  of  their  latitudes. 

In  the  other  oases  of  this  projection,  where  the  perspective  plane  is 
parallel  to  the  horizon,  or  to  any  meridian,  the  construction  is  rendered 
troublesome  on  accoimt  of  the  parallels  of  latitude  becoming  curves  of 
difficult  delineation :  these  cases  therefore  are  seldom  brought  into  use. 

Orthoffraphic  Projection. — ^In  this  projection  the  eye  is  supposed  to 
be  at  an  infinite  distance,  so  that  the  visual  rays  leave  the  sphere  in 
parallel  lines.  The  perspective  plane  on  which  a  hemisphere  is  sui>- 
posed  to  be  delineated  is  the  plane  of  that  diameter  which  is  perpen- 
dicular to  the  visual  rays :  henoe  eveiy  point  of  the  hemisphere  is 
transferred  to  this  plane  by  perpendiculars  let  fall  upon  it.  It  will  be 
immediately  seen  from  the  figure,  that  the  representation  will  decrease 


in  80ourae|^  with  the  increase  of  distance  from  the  centre ;  the  parts 
near  the  circumference  being  much  foreshortened  and  distorted. 

In  h  po^  map  of  this  projection,  the  meridians,  as  in  the  gnomonic 
maps,  will  be  radii,  and  the  parallels  concentric  circles;  theiw  circles, 
however,  will  have  their  distance  from  the  centre  equal  to  the  oosinee, 
and  not  to  the  cotangents  of  their  respective  latttudes. 


In  an  equaUmal  mop,  or  one  in  which  the  equatorial  regions  of  the 
globe  are  made  to  occupy  th«  centre  of  the  map,  the  plane  of  pro- 
jection coincides  with  the  plane  of  one  of  the  meridians.  In  this  case 
the  latitude  circles  will  be  projected  in  straight  lines  parallel  to  the 
equator,  which  is  also  a  straight  line,  and  will  vary  in  distance  from  it 
aocording  to  the  sines  of  their  respective  latitudes.  The  meridiaim 
will  be  portions  of  ellipses  intersecting  the  equator  in  points  similar  in 
position  to  the  intersecting  points  ofwe  parallels  on  the  polar  diameter, 
and  having  their  transverse  axes  coincident  with  this  diameter  and 
equal  to  it. 

Stereographie  Projection,— In  this  projection  the  eve  is  supposed  to 
be  placed  at  the  sur&ce  of  the  sphere,  and  to  view  the  concave  of  the 
opposite  hemisphere  through  the  plane  of  that  drcle,  in  the  pole  of 
which  the  eye  is  placed. 


If  X  be  the  eye,  and  ▲,  o,  o  the  hemiaphere  to  be  represented,  ▲,  b, 
c,  D  will  be  the  plane  of  projection ;  and  the  position  on  this  plane  of 
any  point  of  the  spherical  surface  will  be  ^dicated  by  a  line  drawn 
from  that  point  through  the  plane  to  the  eye.  Thus  the  points  k,  l, 
M,  N  on  the  sphere  will  be  transferred  to  the  plane  at  i,l,m,n. 

The  advantages  offered  by  this  method  of  projection  have  brought 
it  more  into  use  than  the  methods  before  mentioned.  It  is  especially 
calculated  for  mi^Mi  of  the  world,  as  usually  made  in  two  hemispheres, 
from  the  circumstance  of  the  representation  being  less  distorted,  and 
also  on  accoimt  of  the  meridians  and  parallels  intersecting  each  other 
at  ris^t  angles,  as  they  do  on  the  globe.  Its  construction  also  is 
less  mfficult  than  others,  since  all  the  great  circles  of  the  sphere  are 
either  circles  or  straight  lines  in  the  projection.  The  meridian  of  20* 
W.  is  the  one  usually  selected  by  English  geographers  for  the  plane  of 
projection  in  these  maps  of  the  world,  because  this  meridian  passes 
very  nearly  between  tiie  eastern  and  western  continents,  which  there- 
fore occupy  their  respective  hemispheres. 

OlcbuUur  Projection. — This  projection,  which  is  a  modification  of  the 
Stereographie,  was  invented  by  the  astronomer  De  Lahire,  who 
suppoMd  the  eye  to  be  placed  at  a  distance  from  the  sphere  equal  to 
the  sine  of  45* ;  that  is,  if  the  diameter  of  the  sphere  be  equal  to  200, 
the  distance  of  the  eye  from  the  nearest  point  of  the  dxmunferenoe 
would  be  yOj).  Some  further  modification  was  subsequently  deemed 
desirable,  in  order  Uiat  the  meridians  might  intersect  the  equator  at 
equal  distances.  Tiua  condition  ia  very  nearly  fulfilled  when  the 
distance  of  the  eye  is  59},  the  diameter  being  200  as  before. 

TbiM  projection  ia  alio  much  used  in  maps  of  the  world,  but  to 
simpliiy  tiieir  construction,  the  meridians  and  parallels  are  projected 
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into  circular  instead  of  eUiptical  woa,  the  deviation  from  the  striob  law 
of  the  projection  being  too  alight  to  aflfeot  the  praotical  utility  of  the 
map. 

OfPrcjeetUm  hy  Devdopment, 

The  devdopmenta  to  be  mentioned  are  two— the  Conical  and 
OyUndricaL 

ConiaU  Prcjeeium. — In  thia  projection  the  sphere  ia  suppoaed  to  be 
drciunBcribed  bj  a  cone,  wluch  touohea  'the  sphere  at  the  circle 


intended  to  represent  the  middle  parallel  of  the  map.  If  the  points  on 
the  sphere  be  now  projected  on  the  cone  bylines  drawn  from  the 
centre,  it  ia  clear  that  in  a  zone  extending  but  a  short  distance  on 
each  side  the  middle  parallel,  as  the  zone  aa'h  b\  the  pointa  on  the 
cone  would  verr  nearly  coincide  in  position  with  the  corresponding 
points  on  the  sphere.  All  the  delineations  having  been  thus  made,  the 
cone  is  then  conceived  to  be  unrolled,  or  developed  on  a  plane  surface. 

Should  the  map  be  made  to  extend  much  above  or  below  the 
middle  parallel,  the  distant  parts  will  be  very  much  distorted.  To 
remedy  the  defects  of  this  projection,  various  modifications  have  been 
suggested,  among  which  Uiose  of  Flamsteed  are  generally  held  in  the 
highest  estimation.    [CoNio  Projection.] 

Cylindrical  Profectum.—From  what  has  been  said  of  the  cone,  it 
wUl  be  easily  understood  that  a  cylinder  may  be  applied  to  the  sphere 
in  a  similar  manner,  and  that  a  zone  of  very  limited  extent  in  latitude 
may,  without  very  material  error,  be  developed  on  a  cylinder.    The 


(partly)  is  founded  the  very  ingenious  method  called  Mercaior's  Pro- 
jection, which  is  now  so  universally  adopted  in  our  charts,  and  which, 
in  conclusion,  we  will  briefly  describe. 

MarecUor'i  Projection. — The  line  on  which  a  ship  sails,  when 
directing  her  course  obliquely  to  the  meridian,  is  on  the  globe  a  spiral, 
since  it  cuts  all  tibe  meriaians  through  which  it  passes  at  equal  angles. 
This  circumstance,  combined  with  others,  rendered  a  map  constructed 
on  the  principles  of  the  spherical  projecUona  veiy  inadequate  to  the 
wants  of  the  navigator.  Mercator  considered,  very  justly,  that  mariners 
do  not  employ  maps  to  know  the  true  figures  of  countries,  so  much  as 
to  determine  the  course  they  shall  steer,  and  the  bearing  and  distance 
of  those  points  or  places  which  lie  near  their  track ;  and  this  projec- 
tion is  the  result  of  his  efforts  to  secure  to  the  seaman  these  desirable 
ends.  The  merit  of  this  most  useful  method  is  thought  by  many  to  be 
more  justly  due  to  Wright ;  for  although  Mercator  published  his  first 
chart  in  1556,  he  omitted  to  declare  the  principles  on  which  he  pro- 
ceeded, and  his  degrees  of  latitude  did  not  preserve  a  just  proportion 
in  their  increase  towards  the  poles.  Wright,  in  1599,  corrected  these 
errors,  and  explained  the  principles  of  his  improved  construction,  in 
which  the  degrees  of  latitude  on  the  chart  were  made  to  increase 
towards  the  poles,  in  the  same  ratio  as  they  decrease  on  the  globe ;  by 
which  means  the  course  which  a  ship  steers  by  the  mariner's  compass 
becomes  on  the  chart  a  straight  line ;  the  various  regions  of  the  map, 
however  distorted,  preserve  their  true  relative  bearing,  and  the 
dirtances  between  them  can  be  accurately  measured. 

The  use  of  this  projection  constitutes  the  principal  difference 
between  the  methods  of  trsTelling  by  land  and  by  sea,  and  perhaps 
there  is  no  point  of  navigation  on  which  a  person  who  is  neither  a 
seaman  nor  a  mathematician  has  so  little  chance  of  gaining  any  informa- 
tion from  popular  workc. 

We  shall  suppose  the  ship  a  mathematical  point  in  comparison  with 
the  earth,  and  imagine  the  whole  of  the  latter  to  be  covered  by  sea. 
Also  let  the  ship  he  always  ssiling  before  the  wind,  and  no  allowance 
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for  leeway  or  currents  be  necessary.    Throw  out  also  the  Yariation 
of  the  compaas,  that  is,  suppose  the  needle  always  to  point  due  north. 

A  ship  thus  circumstanced,  if  it  should  continue  sailing  due  north, 
would  in  time  reach  the  north  pole  on  a  meridian  circle  of  the  sphere, 
on  which,  if  it  still  kept  its  course,  it  would  proceed  due  south,  and 
would  at  last  reach  the  south  pole  :  such  a  ship  would  never  change 
its  longitude,  except  at  the  moment  of  passing  either  pole,  when  the 
longitude  would  alter  at  once  by  180  degrees.  If  however  the  vessel 
sailed  continually  due  east  or  due  west,  it  would  sail  upon  a  small 
eirde  of  the  sphere,  being  always  at  the  same  distance  from  the  pole, 
and  always  in  the  same  latitude.  In  the  first  case  the  differences  of 
latitude  would  give  the  distances  sailed  over,  at  the  rate  of  60  nautical 
miles  to  a  degree ;  in  the  second  case,  the  differences  of  longitude, 
reduced  in  the  same  way,  and  the  results  multiplied  by  the  cosine  of 
the  latitude,  would  serve  the  same  purpose. 

But  suppose  that  the  vessel  took  an  intermediate  course,  say  north- 
east. It  would  not  sail  on  any  cirde  of  the  sphere,  great  or  small ;  for 
by  hypotheslB  the  line  of  the  course  is  always  making  an  angle  of  45 
degrees  with  the  meridian ;  and  there  is  no  circle  (unless  it  be  the 
meridian  itself,  or  a  parallel  of  latitude,  the  equator  included)  which 
always  makes  the  same  angle  with  the  meridiiUL  Neither  could  the 
vessel,  keeping  such  a  course,  reach  the  pole ;  for  at  the  moment  when 
it  touches  the  pole,  it  is  sailing  north,  whereas  by  hypothesis  it  is 
always  sailing  north-east.  The  fact  is,  that  a  curve  which  makes  equal 
angles  with  all  meridians  must  be  a  spiral  which  approaches  the  pole, 
encircling  it  with  an  infinite  number  of  folds,  but  never  actually 
reaching  it,  as  in  the  following  diagram,  in  which  the  curve  1,  o,  2,  8, 
4,  &c.,  is  that  on  which  a  ship  would  sail  from  1  towards  the  north 
pole  on  a  course  east-north-east,  and  the  curve  1,  5,  6,  7,  8,  &c,  ia  that 
of  a  course  west-south-west  towards  the  south  pole.  The  dotted  part 
of  the  figure  is  supposed  to  be  on  the  other,  or  the  invisible,  side  of 
the  sphere.  A  ship  sailing  from  a  to  b  over  a  c  b,  keeps  one  course ; 
but  were  it  to  sail  over  the  great  cirde  a  D  B,  the  course  must  be  per- 
petually altering; 

North  Pole. 


South  Pole. 

The  spiral  a  o  B  is  the  only  one  on  which  a  ship  should  sail  directly 
from  A  to  B.  though  there  is  an  infinite  number  of  such  curves  which 
pass  through  both  a  and  B,  the  reason  being,  that  in  every  other  spiral 
except  A  B  one  or  more  complete  circuits  in  longitude  must  be  made, 
and  the  ship  would  come  again  to  the  meridian  passing  through  a 
before  it  reaches  B.  In  the  same  manner  a  spiral  might  be  found, 
passing  through  a  and  b,  which  cuts  the  meridian  of  a  five  hundred 
times  before  it  passes  through  B.  Of  course  the  shortest  course  is 
always  preferred ;  and  it  is  the  object  of  Mercator's  projection  to  lay 
down  such  a  map  of  the  world,  that  the  straight  line  joining  two 
points  shall  be  the  map  of  the  course  which  must  be  followed  in  order 
to  sail  from  one  to  the  other  in  the  most  direct  manner,  consistently 
with  always  keeping  the  same  point  of  the  compass. 

The  spirals  above  described  are  called  loxodromic  spintls,  or  rhumb 
lines,  and  under  the  latter  term  their  mathematicd  properties  are 
exphiined.  Our  present  object  is  to  turn  the  globe  into  one  of  Mer- 
cator's  maps,  in  a  manner  which  will  give  the  unmathematical  reader 
some  idea  of  ita  construction.  For  uiis  purpose  suppose  the  map  of 
the  world  to  be  painted  on  the  globe,  and  let  the  globe  be  made  of  a 
thin  and  very  elastic  material.  Let  the  elasticity  of  this  material 
increase  as  we  go  towards  either  pole,  and  so  rapidly  that  it  becomes 
as  great  as  we  please  at  and  near  the  poles.    Let  the  equator  b  Q  be 
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xmmoveably  connected  with  the  internal  centre  (suppoaed  fixed)  of  the 
globe.  If  then  the  north  and  south  poles  be  puUed  awav  from  the 
equator,  the  thin  membrane  of  the  sphere  will  be  extended ;  and  if 
the  pull  be  continued  until  the  poles  are  sufficiently  dlBtant,  a  Uifgd 
portion  of  the  sphere  on  each  side  of  the  equator  will  assume  a  cylin- 
drical form,  or  one  nearly  cylindrical ;  and  the  greater  elasticity  of  the 
upper  parts  will  cause  the  small  folds  of  the  diffSarent  spirals  to  be 
mudi  more  extended  than  the  larger  ones,  so  as  to  become  equal  to 
them.  Let  the  mathematJcal  hypothesis  implied  in  the  preceding  be 
carried  to  its  extreme  limits  that  is,  let  the  poles  be  pulled  to  an  infi- 


nite distance ;  and  let  the  law  of  the  elasticity  be  such,  that  the  several 
loxodromic  spirals  shall  have  precisely  similar  successiTe  folds  on  the 
resulting  cylinder,  that  is,  let  them  take  a  regular  screw-like  form. 
The  lyeridians  will  then  all  become  straight  lines  paraUd  to  one 
another ;  and  if  the  membrane  be  then  fixed  in  its  cylindrical  shape, 
that  is,  ii  it  lose  its  elasticity,  and  if  one  of  the  meridiaos  be  slit  all  the 
way  down,  and  the  cylinder  unrolled  into  a  plane,  we  shaU  faaye  before 
us  Mercafcor's  projection,  as  shown  in  the  following  diagram.  The 
degrees  of  longitude  remain  everywhere  the  same  those  of  latitude 
increase  sensibly.    The  map  goes  up  to  SO**  of  latitude,  and  any  part  of 
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the  remaining  10"  might  be  drawn;  but  no  space  would  be  sufficient 
for  the  whole  of  the  remainder.  Any  two  points  a  and  B,  being  given, 
the  line  a  b  joining  them  pointe  out,  on  the  supposition  that  all  the 
meridians  look  towards  the  north,  the  most  direct  course  on  which  a 
ship  can  sail  from  one  to  the  other :  if  a  compass  were  placed  at  a, 
then  a  b  would  show,  a  k  being  the  north  direction,  the  point  of  the 
compass  on  which  to  steer.  Again,  from  o  to  D  the  most  direct  course 
is  on  the  dark  line  c  D  ;  but  c  £.  s  d,  is  another  way  of  coming  to  the 
same  point.  It  must  be  remembered  that  the  extreme  lines  on  the 
right  and  left  represent  the  same  meridian,  as  they  coincided  before 
the  cylinder  was  divided  for  the  purpose  of  being  unrolled. 

It  thus  appears  that  we  have  a  map  on  which  the  sailing  course 
between  any  two  places  \a  found  by  simply  drawing  a  right  line. 
Another  advantage,  depending  upon  the  nature  of  the  rhumb  line 
however,  and  dbt  on  the  projection,  is  the  simplicity  of  the  rule  by 
which  the  distance  sailed  can  be  determined.  This  is  pointed  out  in 
Bhumb-Line. 

The  preceding  is  Mercator  s  projection  of  the  whole  360  degrees  of 
longitude  up  to  80  degrees  of  latitude.  A  chart,  as  in  other  cases,  is  a 
part  of  the  projection,  enlarged  to  a  convenient  size. 

MAPLE  :  ECONOMICAL  USES.  The  maple  is  a  very  useful  tree 
for  industrial  purposes,  especially  in  America.  Of  the  sugar-maple  it 
is  calculated  that  there  are  ten  millions  of  acres  in  the  states  of  New 
York  and  Pennsylvania  alone.  The  wood,  when  cut,  is  white;  but 
after  being  wrought  and  exposed  some  time  to  the  light,  it  assumes  a 
roseate  tint ;  its  grain  is  fine  and  close,  and  when  polished  it  presents  a 
silky  lustre.  It  ia  used  in  many  of  the  states  as  a  substitute  for  beech, 
birch,  and  elm;  it  is  employed  by  wheelwrights  for  axlctrees  and 
spokes ;  it  is  made  into  Windsor  chairs ;  it  forms  the  keels  and  bottoms 
of  many  ships  built  in  Maine ;  and  it  constitutes  the  framework  of 
whole  villages  of  timber-houses.  The  wood  of  the  scarlet  or  swamp 
maple  is  largely  used  for  the  frame,  nave,  and  spokes  of  spinning- 
wheels  ;  for  saddle-trees ;  for  yokes,  shovels,  and  wooden  dishes ;  for 
bedsteads,  nearly  equal  in  richness  and  lusti'e  to  those  of  the  finest 
mahogany ;  and  especially  for  Windsor  chairs,  the  manufacture  of  which 
is  largely  carried  on  at  New  York  and  Philadelphia,  with  maple  wood 
brought  down  by  canal  and  railway  from  the  forests.  The  wood  has  a 
fine  close  grain,  is  easily  wrought  in  the  lathe,  and  acquires  by 
poUshing  a  glossy  and  silky  lustre.  Some  of  the  old  trees,  in  which 
the  grain  is  undulated  or  curled,  have  so  much  strength  and  toughness 
added  to  the  natural  lightness  and  beauty,  that  the  wood  is  eagerly 


purchased  for  making  the  stocks  of  rifles  and  fowling  pieces*  The 
wood  of  the  white  maple  is  whiter,  softer,  and  lighter  than  that  of  the 
other  species ;  it  is  used  for  making  bowls,  and  in  cabinet  work,  but 
not  so  largely  as  the  two  kinds  just  noticed.  The  wood  of  the 
sycamore  maple  is  yellowish,  compact,  firm,  finely-grained,  sometimes 
veined,  susceptible  cf  a  high  polish,  and  easily  worked  at  the  bench  or 
the  lathe ;  it  is  very  much  employed  in  France  and  Germany  by  wheel- 
wrights, cabinet-makers,  turners,  wood  carvers,  musical  instrument 
makers,  toy  makers,  gunstock  makers,  and  the  manufacturers  of  pestles, 
rollers,  wooden  s{)oons  and  platters,  and  numerous  other  articles :  in 
England  and  Scotland  it  is  used  for  many  of  the  above-named  purposes, 
and  also  for  cider  presses.  Besides  these  various  useful  purposes, 
special  examples  of  the  maple  are  much  prized  for  the  beauty  of  their 
grain,  rendering  them  well-fitted  for  surface-veneers  for  picture  frames 
and  cabinet-work.  About  one  specimen  in  a  hundred  of  the  scarlet 
maple  presents  a  wavy  appearance,  produced  by  a  serpentine  arrange- 
ment of  the  grain,  rendering  the  wood  difficult  to  spUt  and  work,  but 
highly  beautiful  when  smoothed  and  polished.  Some  specimens  of  the 
sugar  maple  present  what  is  called  a  hirdt  eye  arrangement  of  the 
grain;  when  smoothed  and  polished,  the  surfoce  is  diversified  with 
roundish  spots  of  peculiar  character,  reflecting  flashes  of  light  in  a 
beautiful  way.  Mr.  Holtzapffel,  in  an  examination  to  discover  the 
cause  of  this,  found  that  the  stem  of  the  tree,  when  the  bark  is  stripped 
off,  presents  little  pits  or  hollows  of  irregular  form — some  as  if  made 
with  a  conical  punch;  others  ill-defined  and  flattened  like  the 
impression  from  a  nail-head.  He  found  that  these  hollows  are  caused 
by  internal  spines  or  points  in  the  bark.  The  layers  of  the  wood  being 
moulded  as  it  were  upon  these  spines,  each  fibre  becomes  abruptly 
curved  at  these  points;  insomuch  that  when  cut  through  by  the 
smoothing-plane,  they  give,  in  the  tangential  slice,  the  appearance  of 
projections — ^just  as  in  some  rose-engine  patterns  and  medallion- 
engravings,  the  closer  approximation  of  the  lines  at  their  curvatures 
causes  those  parts  to  be  more  black  or  shaded,  and  produces  upon  the 
plain  surface  the  appearances  of  waves  or  furrows  and  ridges. 

There  are  many  other  economical  uses  to  which  the  maple  is 
applied.  Charcoal  made  from  the  sugar-maple  wood  is  much  prized  in 
countries  where  coal-fuel  is  scarce ;  while  both  the  plain  wood  and  the 
charcoal  of  the  sycamore  and  white  species  have  a  high  reputation  for 
their  heating  qualities.  The  Kalmudcs  boil  the-  maple-frtut  in  water, 
and  eat  it  ^rith  milk  and  butter.  The  horses  and  cattle  in  Nova 
Scotia  browse  eagerly  upon  the  leaves  of  the  striped-bark  maple.    A 
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coloured  liquid,  obtained  by  boiling  the  cellular  matter  of  the  inner 
bark,  is  used  in  America  for  black-dyeing.  Potash  is  made  extensively 
in  the  same  region  from  the  ashes  of  the  burnt  roots ;  and  sugar  is 
laigely  prepared  from  the  sap,  especially  of  the  variety  known  as  the 
sugar  maple. 

MARASMUS  (emaciation)  is  a  term  often  iised  by  the  older  medical 
writers  to  designate  those  cases  in  which  no  particular  cause  for  the 
atrophy  of  the  body  was  discovered.  It  is  now  very  rarely  employed, 
sinie  the  condition  which  was  thus  named  is  known  to  be  the  result  of 
various  local  diseases,  by  which  the  complete  nutrition  of  the  body 
is  prevented,  or  by  which  a  quantity  of  its  material  is  constantly 
abstracted ;  as  disease  of  the  mesenteric  glands,  pulmonary  consump- 
tion, diabetes,  &o. 

MARCH,  the  third  month  of  the  year  according  to  modem  com- 
putation, oontainwg  thirty-one  days.  The  Roman  year  originally 
began  with  March,  and  was  in  fact  so  considered  in  England  before 
the  alteration  of  the  style  in  1752,  the  legal  year  commencing 
on  the  25th  of  ,March.  Our  Anglo-Saxon  ancestors  called  it  most 
commonly  Hlyd  vumath,  loud  or  stormy  month ;  and  sometimes  Ilraed 
or  JRKad  moiuUh,  which  some  interpret  Rheda's,  others  Bhede  or  ^lAc, 
the  rugged  or  rough  month.  The  name  of  the  month  is  said  to  be 
derived  from  that  of  Mars,  the  god  of  war. 

Before  1564  the  computation  of  the  French  year  began  from  Easter, 
BO  that  occasionally  the  same  year  might  comprehend  two  months  of 
March,  Man  avant,  and  Mam  apr^.  If  Easter  occurred  in  "March 
itself,  the  month  began  in  one  year  and  ended  in  another.  The  change 
of  computation  from  Easter  to  the  first  of  January,  in  that  country, 
was  directed  by  an  edict  of  Charles  IX. 

There  is  an  old  proverb,  mentioned  by  various  writers,  which 
represents  March  as  borrowing  certain  days  from  April.  These  are 
called,  by  the  rustics  in  many  parts  both  of  England  and  Scotland,  the 
Borrowed  Dayt,  They  are  particularly  noticed  in  the  poem  called 
'  The  Complaynt  of  Scotland :' 

«•  March  said  to  Aperfll, 
I  eee  three  h<^  upon  a  hill ; 
Bat  lend  your  three  first  days  to  me, 
And  ril  be  bound  to  gar  them  die. 
The  first  it  shall  be  wind  and  weet. 
The  next  it  shall  be  snaw  and  sleet. 
The  third  it  shall  be  sio  a  freeze. 
Sail  gar  the  birds  stick  to  the  trees. 
But  when  the  borrowed  days  were  gane. 
The  three  silly  hogs  came  hirplin  hame.*' 

Dr.  Jamleson,  in  his  '  Etymological  Dictionary/  says,  '  These  dB,yh 
being  generally  stormy,  cur  forefathers  have  endeavoured  to  account 
for  this  circumstance  by  pretending  that  March  hcmnoed  them  from 
April,  that  he  might  extend  his  power  so  much  longer.  ....  Those," 
he  adds,  **  who  are  much  addicted  to  superstition,  will  neither  borrow 
nor  lend  on  any  of  thede  days.  If  any  one  would  propose  to  borrow 
of  them,  they  would  consider  it  as  an  evidence  that  the  person  wished 
to  employ  the  article  borrowed  for  the  puxposes  of  witdicraft  against 
the  lenders." 

Ray,  in  his  Collection,  has  a  different  proverb  relating  to  this  month, 
namely,  that  "A  bushel  of  March  dust  is  worth  a  king's  ransom;" 
thereby  expressing  the  importance  of  dry  or  dusty  weather  at  this 
particular  season  of  the  year,  in  an  agricultural  point  of  view. 

MARCH,  in  music,  is,  properly  speaking,  an  air  in  duple  time, 
played  by  martial  instruments — ^that  is,  by  inflatilb  and  pulsatile 
instruments — to  mark  the  steps  of  the  ixifantry,  as  well  as  to  amuse 
and  cheer  troops  of  all  kinds.  It  however  has  long  since  gained 
admission  wherever  music  is  heard,  And  consequently  is  written  for 
every  kind  of  musical  instrument.  Hence  some  of  the  most  striking 
compositions  by  the  greatest  masters ;  as,  for  instance,  the  marches  in 
HandeFs  oratorios;  the  religious  marches  ('Marches  religieuses ')  in 
Qluck's '  Alceste '  and  Mozart's '  Zauberflote ;'  the  two  funesral  marches 
('Manrie  funebri ')  of  Beethoven ;  the  '  Wedding  March '  of  Mendels- 
sohn, &c. 

The  true  March  is  always  written  in  common  time,  or  in  what  is 
called  a  compound  of  that  measure,  and  begins  on  a  brolcen  part  of  the 
bar,  with  an  odd  crotchet  or  a  quaver.  It  is  slow  for  grand  or  parade 
occasions,  quick  for  ordinary  marching.  We  are  told  by  Rousseau,  that 
Marshal  Saxe  used  the  maich  also  for  the  purpose  of  accelerating  or 
retarding  the  pace  of  his  troops  in  battle.  In  his  days  there  was  more 
form,  more  ceremony  used ;  something  like  etiquette  was  kept  up  in 
fighting :  we  doubt  whether  the  movements  of  the  battalions  in  the 
fields  of  Auaterlitz  and  Waterloo  were  performed  to  musical  move* 
ments,  or  even  to  the  simple  beat  of  drums. 

MARCHES,  THE.  The  mark,  Anglo-Saxon  meajic,  is  a  word 
conmion  to  almost  all  the  languages  of  Teutonic  origin.  It  was  the 
first  general  division  of  landed  property,  and  denoted  in  a  specific  and 
peculiar  sense  those  important  marks  by  which  the  boundaries  of  wide 
domains  were  indicated,  within  which  individual  or  private  posseaslons 
were  contained,  the  mark  being  held  in  common,  and  in  this  sense  it  is 
.  found  in  Anglo>Saxon  writings.  Hence  the  word  the  marches  f  that  is, 
the  country  lying  near  and  about  the  marks  which  indicated  the  limits 
of  two  kingdoms,  dukedoms,  or  other  extensive  jurisdictions. 

In  Qermany,  the  mark  gave  one  of  the  titles  of  honour,  the 
markgraf  (margrave),  or  lord  of  the  marches.    (Donniges, '  Deutsches 


Staatrecht.')  Our  own  marquess  is  of  the  same  origin,  though  it  does 
not  appear  tliat  the  few  persons  who  in  early  times  (there  was  no 
English  marquess  before  the  reign  of  Richard  II.)  bore  this  title  had 
any  particular  connection  with  the  marches. 

Great  part  of  England  being  bounded  by  the  sea,  there  could  be  but 
little  march-land.  But  on  the  side  toward  Wales,  and  in  the  north 
where  BUigland  abuts  upon  Scotland,  there  was  march-land ;  and  when 
we  speak  of  the  marches,  the  land  near  the  borders  of  the  two  coun- 
tries is  what  is  meant. 

Harold  was  lord  of  the  marches  against  the  Welsh,  but  after  they 
were  conquered  by  Edward  I.,  we  hear  little  in  history  of  the  marches 
of  Wales.  But  the  term  continued  in  use  long  afterwards ;  and  the 
family  of  Mortimer,  whose  chief  residence  was  at  Wigmore  Castle  in 
Herefordshire,  had  the  chief  management  of  the  afiairs  of  the  Welsh 
marches,  and  bore  the  title  of  Earl  of  March.  Edward  IV.,  their 
lineal  descendant  and  heir-general,  was  called  Earl  of  March  while  his 
father  was  the  Duke  of  York.  The  title  is  yet  preserved  in  the  family 
of  the  Duke  of  Richmond. 

But  Scotland  remaining  a  distinct  sovereignty  for  several  centuries 
after  the  subjugation  of  Wales,  the  marches  towards  that  country  are 
frequently  mentioned  in  history.  The  maintenance  of  authority  in 
those  regions  was  an  object  of  great  importance ;  and  for  this  purpose 
the  marches  towards  Scotland  were  divided  into  two  portions,  the 
western  and  the  middle  marches,  each  of  which  had  courts  peculiar  to 
itself,  and  a  kind  of  president  or  governor,  who  was  called  the  warden. 

MARCHESVAN,  71t!^ni^»  commonly  called  Chesvan  by  the  Jews, 
is  the  second  month  of  the  Jewish  year,  and  it  coincides  with  our 
October  or  Kovember,  according  to  the  variations  of  length  required  to 
make  each  month  commence  with  the  appearance  of  the  new  moon. 
In  the  present  year  (1860)  it  begins  on  the  17th  of  October.  The 
origin  of  the  name      uncertain ;  the  Jews  naturally  look  for  it  in  the 

Hebrew  root,  WTlIlt  to  "  boil  up,"  or  pour  forth."  Benfey  quotes 
Hyde,  who  proposes  with  more  probability  the  Persian  khezdn,  the 
autimm.  We  find  the  name  Markazana  on  the  monument  of  Darius  at 
Behistun,  but- the  season  in  which  this  month  occurred  is  at  present 
unknown.  The  word  is  not  found  in  the  Bible,  but  it  was  known  to 
Josephus,  who  writes  it  Map<roviaf,  or  Mapaovdyri,  Antiq.  1.  L  c.  3,  §  3. 
The  Syrian  months  named  Tisrin,  which  occupy  the  same  period  of 
the  year,  will  account  for  the  names  of  &opty  and  Bifftpiy  in  the 
calendars  of  Heliopolis  (Balbek).  This  month  has  either  twenty-nine 
or  thirty  days,  a  variation  which  is  applicable  to  the  following  month 
Chisleu  also.  In  ordinary  years  Marchesvan  has  twenty-nine  days  and 
Chisleu  thirty;  when  an  additional  day  is  required  the  two  months 
have  thirty  days  each ;  when  it  is  necessary  to  have  a  short  year  both 
months  have  twenty-nine  days.  This  variation  is  required  for  the 
purpose  of  applying  a  rule  by  which  the  month  of  Nisan  could  not 
begin  on  either  Monday,  Wednesday,  or  Friday;  nor  Tiari  on  Sunday, 
Wndnesday,  or  Friday.  No  fasts  or  festivals  of  general  observance 
occur  in  this  month,  tiiough  some  mention  is  made  of  a  fast  on  the 
6th,  in  conunemoration  of  the  blinding  of  Zedekiah  by  order  of  Nebu- 
chadnezzar  (2  Kings,  xxv.  7) ;  and  persons  who  have  committed  any 
excess  on  the  Feast  of  Tabernacles  in  the  preceding  month  may  feel 
bound  to  a  fast  in  Marchesvan. 

MARCIONITES,  a  reUgious  sect  of  the  2nd  and  3rd  centuries  of 
our  8Bra,  so  called  from  their  teacher  Marcion,  a  native  of  Sinope  and 
a  priest,  who  adopted  the  old  Oriental  belief,  in  which  he  had  been 
preceded  by  Cerdo  at  Reme,  of  two  independent,  eternal,  co-existing 
principles,  one  evil  and  the  other  good,  introducing  also  a  third  inter- 
mediate being  neither  perfectly  good  nor  perfectly  evil,  the  creator 
of  the  inferior  world  and  the  legislator  of  the  Jewish  people.  He 
endeavoured  to  apply  this  doctrine  to  Christianity,  asserting  that  our 
souls  are  emanations  of  this  third  principle.  The  Jews  were  subject 
to  this  being,  while  all  those  nations  who  worshipped  a  variety  of 
deities  were  subject  to  the  evil  principle.  But  the  good  principle,  in 
order  to  dissipate  these  delusions,  sent  Jesus  Christ,  a  pure  emanation 
of  itself,  giving  him  a  corporeal  appearance  and  semblance  of  bodily 
form,  in  order  to  remind  men  of  their  intellectual  nature,  and  that 
they  cannot  expect  to  find  happiness  until  they  are  reunited  to  the 
principle  of  good  from  which  they,  are  derived  Marcion  and  his 
disciples  condemned  all  pleasures  which  are  not  spiritual ;  tliey  taught 
that  it  was  necessary  to  combat  every  impulse  that  attaches  us  to  the 
visible  world;  they  condenmed  marriage,  and  some  of  them  even 
regretted  the  necessity  of  eating  of  the  fruits  of  the  earth,  which  they 
believed  to  have  been  created  by  the  evil  principle.  The  Marcionites 
spread  far  in  the  East,  and  especially  in  Persia.  The  chief  opponent 
of  Marcion  was  Tertullianus,  who  wrote  a  book  to  refute  his  doctrines. 

(Tertullianus,  Adversus  Marcionem  ;  Mosheim's  EcdesicuticcU  History, 
cent,  ii.,  part  ii. ;  Neander,  Church  HiaUyry,  vol.  ii ;  Beausobre,  Hist,  de 
Manich,  L  iv.,  ch.  6,  &a) 

MARGARAMIDE.  When  ammoniacal  soap,  prepared  either  from 
animal  fat  or  olive  oil,  is  treated  with  boiling  water,  the  soap  difiPiises 
through  it  without  being  dissolved ;  on  cooling  the  greater  part  solidi- 
fies on  the  sxu-face,  and  this,  if  dissolved  in  boiling  alcohol,  deposits  on 
cooling  a  substance  which,  when  purified,  has  the  following  properties : 
it  is  white,  crystalline,  perfectly  neutral,  insoluble  in  water,  very 
soluble  in  alcohol  and  ether,  especially  when  hot*  It  melts  at  about 
140^  Fahr.,  and  it  bums  with  a  sooty  flame. 
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The  solutionB  of  potish  and  soda  deoompoee  it,  when  concentrated 
and  boiling,  ammonia  being  expelled  and  soap  formed.  Acids  act  upon 
it  only  when  somewhat  concentrated,  and  more  readily  when  hot  than 
cold.  Its  formula  is  0,^  H„  NO,.  It  is  equivalent  to  margarate  of 
ammonia  leas  1  equivalent  of  water ;  but  as  margaric  acid  is  probably 
a  mixture  of  palmitic  and  stearic  acids,  the  existence  of  this  body  as 
an  individual  compound  must  be  regarded  as  more  than  problematical. 
[Margaric  Acid.] 

MARGARATES.    [Maroaric  Acid.] 

MARGARIC  ACID  (C^^H^O,,  HO),  a  fatty  acid,  so  called  by 
Chevreul,  who  discovered  it,  from  *'  margarites  *'  dxapyaplnis),  a  pecai, 
on  account  of  its  peculiar  lustre.  It  is  prepared  from  soap  niade  with 
oHve-«>il  and  potash ;  this  is  to  be  perfectly  dried,  and  then  macerated 
for  twenty-four  hours  in  twice  its  weight  of  cold  alcohol.  The  oleate 
of  potash,  which  the  soap  also  contains,  is  dissolved  by  the  alcohol,  while 
the  margarate  of  potash  remains  unacted  upon;  thia  is  to  be  well 
washed  with  cold  alcohol,  and  then  dissolved  in  200  parts  of  boiling 
alcohol :  on  cooling,  the  margarate  of  potash  crystallises ;  and  as  it 
contains  a  little  oleate.  it  is  to  be  crystallised  a  second  time  :  it  id  then 
to  be  decomposed,  and  the  margaric  acid  precipitated  by  the  addition 
of  hydrochloric  acid. 

The  properties  of  this  acid  are,  that  on  cooling,  after  fusion,  it 
erystaUilses  in  pearly  needles ;  it  is  insoluble  in  water,  and  hence  its 
,  precipitation  from  its  compounds  and  solution  by  the  stronger  acids. 
It  has  an  acid  reaction ;  and  its  salts,  except  those  of  the  alkalies,  are 
very  sparingly  soluble  in  water.  Its  saline  compounds  are  termed 
tnargaratei. 

The  recent  researches  of  Heintz  seem  to  show  that  this  acid  is 
nothing  morp  than  a  mixture  of  palmitic  and  stearic  acida  [Palmitic 
Acm ;  Stearic  Acid] 

MARGARIN  (CjogHjo^O,,),  Tritnar(,ann,  Margarate  of  Glycerin,  A 
peculiar  fatty  matter  contained  in  vegetable  oils,  and  also  in  animal 
fats,  as  muttcn-Buet,  goose-grease,  human-fat,  and  hog's-lard :  when 
these  have  been  treated  with  ether,  for  the  purpose  of  obtaining  stearin 
from  them,  the  ethereal  liquors,  by  spontaneous  evaporation,  deposit  a 

I>ortion  of  the  solid  matter  which  they  contain,  and  this  is  to  be  col- 
ected  on  a  linen  cloth,  strongly  pressed,  and  then  exposed  for  a  long 
time  to  the  heat  of  a  salt-water  bath.  This  substance  is  very  soluble 
in  cold  ether,  which  distinguishes  it  from  stearin.  It  consists  of  mar- 
garic acid  united  with  glycerin. 

MA'RQ  ARON,  a  solid  white  fatty  matter  which  crystallises  in  pearly 
scales,  and  is  obtained  by  distilling  margaric  or  stearic  acid  with  excess 
of  lime.  It  fuses  at  about  170"  Fahr.,  is  volatile,  soluble  in  fifty  times 
its  weight  of  hot  alcohol,  and  five  times  its  weight  of  boiling  ether. 
Exposed  to  the  action  of  heat  in  close  vessels  it  distils  almost  un- 
changed :  it  bums  in  the  air  with  a  brilliant  flame.  Nitric  acid  acts 
but  slightly  upon  it ;  sulphiuic  acid  chars  it,  and  sulphurous  acid  is 
given  out.     Tne  alkalies  do  not  act  upon  margaron. 

This  substance  is  composed  of — Hydrogen,  18*42 ;  Carbon,  83*37 ; 
Oxygen,  8-21. 

MARINE  ACID.    [Cbloriiye;  Htdrochlorio  Acid.] 

MARINE  GLUE.    [Gelatine.] 

MARINE  INSURANCE.    [Insurance,  Marihe.] 

MARINER'S  COMPASS.    [Cohpass.] 

MARINER'S  CONTRACT.    [Ships.] 

MARINES,  men  embodied  to  serve  as  soldiers  on  board  of  ships  of 
war  in  naval  engagements ;  and  on  shore,  in  the  event  of  a  descent 
being  made  upon  an  enemy's  coast  In  the  British  service,  they  also 
ateist  occasionally  in  perf  oiming  some  of  the  operations  connecced  with 
the  working  of  the  ship ;  they  cannot  however  be  sent  aloft  at  the 
command  of  a  naval  ofiicer. 

Originally  in  this  country,  as  well  as  in  France,  the  national  fleets 
were  composed  of  merchants'  ships,  which  were  armed  on  occasion  for 
war;  and  then  there  were  no  soldiers  particularly  destii^  for  the 
naval  service.  The  first  troops  of  this  kind  in  France  were  men  skilled 
in  the  practice  of  the  useful  trades,  who,  when  unemployed  by  the 
government,  lived  on  shore  on  half-pay ;  receiving  only  the  full  pay 
when  called  upon  to  serve  at  sea.  This  regulation  did  not  however 
long  subsist;  and,  subsequently  to  the  administration  of  Cardmal 
Richelieu,  companies  of  marine  soldiers  have  been  constantly  retained 
on  full  pay. 

It  is  not  precisely  known  at  what  period  distinct  corps  were 
appointed  in  Britain  to  this  branch  of  the  public  service.  In  1684 
mention  is  made  of  the  duke  of  York's  maritime  regiment  of  foot ; 
and  in  the  reign  of  William  III.  several  regiments  were  placed  on 
the  establishment  of  the  navy,  but  these  were  subsequently  dis- 
banded. At  that  time  the  marine  soldiers  seem  to  have  been  retained 
as  persons  in  training  to  become  good  seamen;  and,  in  Burchet's 
*  Naval  History,'  quoted  by  Grose  ('  Mil  Antiq.,'  vol.  i.),  it  is  said 
that  they  were  dischaiged  from  the  regiments  and  entered  on  the 
ship's  books  as  foremast-men  as  soon  as  they  became  qualified  to  serve 
as  such. 

In  the  beginning  of  Queen  Anne's  reign  (1702),  six  regiments  of 
maritime  soldiers  were  raised ;  and  among  tho  regulations  concerning 
their  service  it  is  stated  that  they  were  to  be  quartered,  when  on  shore, 
near  the  principal  seaports.  Whether  at  sea  or  on  shore,  they  were  to 
be  paid  at  the  same  rate  as  the  land  forces,  and  the  same  deductions 
were  to  be  made  for  clothing.    At  sea  they  were  to  be  allowed  pro- 


visions equal  in  every  respect  to  the  shares  of  the  aeamen,  without 
suffering  any  diminution  of  pay  on  that  acooxmt. 

In  1749,  the  then  existing  regiments  of  marine  soldien,  ten  in 
number,  were  disbanded;  and  six  years  afterwards,  on  the  recom- 
mendation of  Lord  Anson,  there  were  raLsed  130  companies,  consisting 
in  all  of  above  5000  men,  who  were  put  under  the  immediate  command 
of  the  lords  of  the  admiralty,  and  whose  head-quarters  were  appointed 
to  be  at  Plymouth,  Portsmouth,  and  Chatham.  The  corps  of  marines, 
as  it  was  then  called,  has  subsequently  been  considerably  increased ; 
in  1759  it  numbered  18,000  men ;  and  during  the  war  at  the  beginnings 
of  this  century,  its  strength  amounted  to  about  20,000  men.  An 
additional  division  was,  by  an  order  of  council  in  1805,  established  at 
Woolwich ;  and  there  were  two  companies  of  marine  artillery,  whose 
head-quarters  were  at  Portsmouth.  At  present  there  are  four  divisions 
of  royal  marine  light  infantry,  and  one  division  of  royal  marine 
artillery,  the  head-quarters  of  the  latter  being  at  Portsmouth.  The 
total  strength  is  17,459  «non-conmiissioned  officers  and  privates,  485 
comnussioned  officers,  and  106  staff  officers. 

The  marines  are  now  clothed  and  armed  in  the  same  manner  as  the 
infantry  of  the  line,  and,  Uke  all  the  other  royal  regiments,  their  scarlet 
uniform  has  blue  facings.  The  marine  art^ery  are  dressed  in  blue 
with  white  facings.  In  an  engagement  at  sea,  tiiey  annoy  the  enemy 
by  a  fire  of  muaketry  from  the  tops  and  deck ;  and  they  repel  wi^ 
the  bayonet  any  attempt  to  board  the  ship.  The  gallant  jUlies,  as  the 
marines  are  familiarly  called,  have  often  distinguished  themselves  when 
acting  on  shore ;  and  their  meritorious  services  at  the  takmg  of  Belle- 
isle  (1761),. in  the  batUe  of  Bunker's  Hill  (1775),  in  the  defence  of 
Acre  (1799),  and  under  Lord  John  Hay,  on  the  coast  of  Spain,  have 
earned  for  them  a  lasting  reputation. 

The  corps  is  commanded  by  a  deputy  adjutant-general,  who  is 
assisted  by  an  assistant  adjutant-genend,  and  is  under  the  admiralty. 
There  are  also  five  oolonela-commandant  of  divisions,  besides  five 
colonels  second  commandants.  No  commissions  in  the  corps  are  ob- 
tained by  purchase ;  and  the  officers  of  marines  rise  in  it  by  seniority, 
as  high  only  however  as  the  rank  of  colonels-commandant. 

MARIOTTE,  LAW  OF,  also  known  as  BoyU*$  law,  refers  to  the 
law  of  elasticity  in  gases,  and  may  be  thus  expressed  :  "  The  volume 
of  an  aeriform  body  is  invendyt  and  its  elasticity  directly,  as  the  pressure 
to  which  it  is  exposed."  Hence,  by  doubling  the  pressure,  we  halve 
the  volume ;  by  trebling  it,  it  becomes  reduced  to  one-third ;  but  by 
doubling  the  pressure  we  double  the  elasticity,  by  trebling  the  pressure 
we  increase  it  three-fold,  and  so  on.  For  those  gases  which  have  not 
been  liquefied,  or  liquefied  only  under  enormous  pressures,  the  expe- 
rimental results  are  nearly  in  strict  accordanoe  with  the  law,  even 
under  a  pressure  of  several  atmospheres.  Such,  however,  is  not  the 
case  tor  gases  which  readily  liquefy.  The  nearer  they  approach  the 
point  of  liquefaction  the  greater  is  the  difference  between  the  observed 
volume  and  the  calculated  result.  The  contraction  is  found  to  be  more 
considerable  than  it  should  be  if  the  law  were  strictly  true^  [ Aib  ; 
Elabticitt.] 

MARITIME  LAW.    [ Admibaltt  CouBTS ;  Ships.] 

MARK,  ST.,  THE  .GOSPEL  OF.  The  genuineness  and  authen- 
ticity of  this  Gospel  are  attested  by  the  unanimous  voice  of  ecclesiastical 
writers.'  Michaelia  has  indeed  objected  to  its  canonical  authority,  in 
common  with  that  of  Luke,  but  on  no  good  ground.  According  to 
Papias,  Irenseus,  and  other  early  writers,  Mark  committed  to  writing 
the  gospel  which  was  preached  by  Peter ;  and  Clement  of  Alexandria 
stateis  that  he  did  so  at  the  request  of  Peter's  hearers  at  Rome.  Other 
early  writers  add  that  in  this  work  Mark  had  the  approbation  and 
assistance  of  Peter;  and  many  passages  of  the  gospel  have  been 
thought  to  bear  traces  of  being  written  under  Peter^s  direction. 
From  the  tradition  mentioned  above,  and  from  Latinisms  and  expla- 
nations of  Jewish  phrases  and  customs  contained  in  Mark's  gospel, 
it  appears  to  have  been  written  at  Rome  for  the  benefit  ot  the  Latin 
Christians. 

The  time  when  it  was  written  ia  uncertain.  IrensBUS  says  that  it 
was  composed  fitrk  r^v  ro^ww  (Peter  and  Paul)  f^o^oM;  but  whether 
he  means  afier  the  (Heath  of  Peter  and  Paul,  or  after  thar  departvert 
from  Rome,  is  a  question  much  disputed.  Upon  tiie  whole,  the  most 
probable  date  appears  to  be  about  a.d.  64  or  66.  There  is  little  doubt 
that  it  was  written  after  the  Gospel  of  St.  Matthew,  and  probably 
before  the  destruction  of  Jerusalem. 

According  to  the  unanimous  testimony  of  the  early  ecdesiastical 
authors,  the  gospel  of  Mark  was  written  in  GreeL  The  Latin  MS.  at 
Venice,  said  to  be  part  of  St.  Mark's  autograph,  has  long  since  been 
proved  to  be  nothing  of  the  kind. 

The  opinion  that  Mark's  gospel  is  an  abridgment  of  Matthew's  has 
been  satisfactorily  refuted  by  Michaelis;  for  notwithstanding  the 
coincidences  between  these  two  gospels,  we  find,  on  comparing  them, 
that  there  are  in  Mark  omissions  of  and  discrepancies  with  what  is 
contained  in  Matthew,  which  it  is  difficult  to  account  for  on  the 
supposition  that  he  ¥nrote  vrith  the  gospel  of  Matthew  before  him. 
The  true  mode  of  explaining  these  coincidences  and  discrepancies 
belongs  to  the  more  general  question  respecting  the  origin  of  the  first 
three  gospels.  Those  who  believe  that  each  evangelist  composed  his 
narrative  from  independent  sources  of  information  have  no  difficulty 
in  proving  Mark's  qualifications  for  the  task ;  for  besides  the  assistance 
which  he  probably  received  from  Peter,  what  we  know  of  his  life 
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proveB  that  he  muat  have  had  opportunities  of  constant  interooorae 
with  the  apostles  and  first  Christians. 

(Lardner's  OrtdibUUy  and  Liva  of  the  AposUea  and  Evangdutt; 
Cave's  Lives  of  the  ApogtUe  and  EvangelUtt ;  Kuinoel,  Comment,  in  lAb. 
Hist,  N.  T.f  ProUg,  k»  Mare, ;  Introduction  to  the  Qospel  according  to 
St.  Mark,  in  the  Pictorial  Bible,  by  Dr.  Kitto,  edit  1849;  and  the 
Introductions  of  Hichaelis,  De  Wette,  Hug,  and  Home.) 

MARE.    [Monet.] 

MARKET  {mereattim),  a  public  place  and  fixed  time  for  the  meeting 
of  buyers  and  sellers.  A  legal  market  can  exist  only  by  virtue  of  a 
charter  from  the  crown  or  by  immemorial  user,  from  which  it  will  be 
presumed  that  a  royal  charter  once  existed,  although  it  can  be  no 
longer  produced.  A  market  is  usually  granted  to  the  owner  of  the 
soil  in  which  it  is  appointed  to  be  held,  who,  as  such  grantee,  becomes 
the  owner,  or  lord,  of  the  market.  In  upland  towns,  that  is,  towns 
which,  not  being  waUed,  had  not  attained  the  dignity  of  boroughs, 
markets  were  frequently  granted  to  lords  of  manors ;  but  in  waJled 
towns  or  boroughs,  particularly  in  such  as  were  incorporated,  the 
ownership  of  the  soil  having  usually,  by  grant  from  the  crown,  or  other 
lords  of  whom  the  borough  was  originally  holden,  been  vested  in  the 
incorporated  burgesses,  the  coiAve  has  commonly  been  to  grant 
markets  to  the  municipal  body. 

The  prerogative  of  conferring  a  right  to  hold  a  market  is  however 
subject  to  this  limitation,  that  the  grant  must  not  be  prejudicial  to 
others,  more  especially  to  the  owners  of  existing  markets.  In  order 
that  the  crown  may  not  be  siurprised  into  the  making  of  an  improper 
grant,  the  first  step  is,  to  issue  a  writ  ad  quod  damnum,  under  which 
the  sheriff  of  the  coimty  is  to  summon  a  jury  before  him  to  inquire 
whether  the  proposed  grant  will  be  to  the  daiuage  of  the  king  or  any 
of  his  subjects.  This  writ  must  be  executed  in  a  fair  and  open 
manner,  and  the  sheriff  is  bound  to  receive  evidence  tendered  against, 
as  well  as  in  favour  of  the  grant.  But  as  the  writ  does  not  purport  to 
affect  the  interest  of  any  person  in  particular,  it  la  not  necessary  that 
notice  should  be  given  of  the  time  or  place  at  which  it  is  meant  to  be 
executed.  Notwithstanding  a  finding  by  the  jury  that  the  proposed 
market  will  not  be  injurious,  any  party  who  conceives  that  his  interests 
are  affected  by  the  grant  when  made,  whether  he  appeared  upon  the 
inquiry  \mder  the  writ  ad  quod  damnum  or  not,  may  traverse  the 
finding,  or  sue  out  a  writ  of  scire  facias,  which,  after  reciting  the 
nlleged  injury,  oills  \i\wn.  the  grantee,  in  the  name  of  the  crown,  to 
show  cause  why  the  grant  should  not  be  cancelled.  If  a  new  market 
be  set  up  without  any  grant  from  the  crown,  the  party  is  liable  to  be 
called  upon  by  the  crown  to  show  by  what  warrant  he  exerciBes  such  a 
francMse  [Libebtt;  Quo  Wabbaitto];  and  he  is  also  liable  to  an 
action  on  the  case  for  damages,  at  the  suit  of  any  person  to  whose 
market,  or  to  whose  property,  ihe  market  so  set  up  by  the  defendant 
is  a  nuisance.  A  new  market  is  presumed  to  be  injurious  to  another 
held  within  the  distance  of  twenty  miles,  even  tiiough  it  be  on  a 
different  day,  but  this  presumption  may  be  rebutted. 

Formerly  markets  were  held  chiefly  on  Sundays  and  holidays,  for 
the  convenience  of  dealers  and  customers,  brought  together  for  the 
purpose  of  hearing  divine  service.  But  in  1285,  by  13  Edward  I.,  c. 
5,  fairs  and  markets  were  forbidden  to  be  held  in  chiuxihyards ;  and  in 
1448,  by  27  Henry  VI.,  c.  6,  all  showing  of  goods  and  merchandiBO, 
except  necessaxy  victuals,  in  fairs  and  markets,  was  to  cease  on  the 
great  festivals  of  the  church,  and  on  all  Sundays,  except  the  four 
Sundays  in  harvest.  The  holding  of  fairs  and  markets  for  any  puipose 
on  any  Sunday  was  prohibited  in  1677,  by  29  Charles  II.,  c.  7. 

The  grantee  of  a  market  has  a  court  of  record  called  a  court  of  pie- 
powder (pieds  pouldreux,  "  dusty  feet "),  for  the  prompt  decision  of 
matters  arising  in  the  market.  [Pis-fowoeb  Court.]  Such  a  court 
being  considered  necessary  for  Uie  expedition  of  justice  and  for  the 
support  of  the  market,  the  power  of  holding  it  is  incident  to  a  grant  of 
a  market,  even  .though  the  royal  letters  patent  by  which  the  grant  is 
made  be  entirely  silent  on  the  subject. 

Sales  in  markets  may  be  of  goods  actually  brought  within  the 
precincts  of  the  market,  or  of  goods  not  so  brought  Goods  not  within 
the  precincts  of  the  market  are  sold  sometimes  by  sample,  sometimes 
without  sample.  Where  goods  are  usually  brought  into  the  market 
for  sale,  it  is  incumbent  on  the  lord  of  the  market  to  take  care  that 
every  thing  be  sold  by  correct  and  legal  weights  and  measures. 

For  the  security  of  dealings  in  markets,  contracts  were  formerly 
required  to  be  made  in  the  presence  of  an  officer  appointed  for  that 
purpose  by  the  lord  of  the  market,  for  which  service  he  received  from 
the  buyer  a  small  remuneration  called  market-toll.    [Toll.] 

It  is  a  nile  of  the  common  law  that  every  sale  in  market-overt  (open 
market)  transfers  to  the  buyer  a  complete  property  in  the  thing  sold ; 
so  that  however  defective  the  title  of  the  vendor  may  be,  yet  that 
acquired  by  the  vendee  is  perfect,  even  where  the  property  belongs  to  a 
person  who  is  under  legal  disability,  as  an  infant,  a  married  woman,  an 
idiot,  or  a  person  in  prison  or  beyond  sea.  In  London  every  s|iop  is 
market-overt  for  goods  usually  sold  there. 

This  rule  is  subject  to  certain  exceptions  and  restrictions.  A  sale  in 
market-overt  does  not  bind  the  rights  of  the  crown ;  nor  does  it  bind 
the  rights  of  others,  unless  the  sale  be  in  an  open  place,  as  a  shop,  and 
not  a  warehouse  or  other  private  part  of  the  house,  so  that  those  who 
go  along  cannot  see  what  is  doing,  and  not  in  a  diop  with  the  shop- 
door  or  windows  shut,  so  that  the  goods  cannot  be  seen.    The  articles 


bought  must  be  such  as  the  party  usually  deals  in.  The  sale  must  be 
without  fraud  on  the  part  of  the  buyer,  and  without  any  knowledge 
on  his  part  of  any  want  of  title  in  the  vendor.  If  the  seller  acquire 
the  goods  again,  the  effect  of  the  sale  in  barring  the  true  owner  is 
defeated.  There  may  be  a  sale  and  contract;  and  therefore  the 
property  is  not  altered  in  marketK)vert  in  goods  given,  or  in  goods 
pawned,  or  in  goods  sold  to  the  real  owner.  The  sale  must  be  between 
sunrise  and  sunset ;  and  must  be  commenced  and  completed  in  the 
market. 

By  21  Henry  VIII.  c.  2,  "  If  any  felon  rob  or  take  away  money, 
goods,  or  chattels,  and  be  indicted  and  found  guilty,  or  otherwise 
attainted  upon  evidence  given  by  the  owner  or  party  robbed,  or  by  any 
other  by  their  procurement,  the  owner  or  party  robbed  shall  be 
restored  to  his  monev,  goods,  or  chattels."  Since  this  statute,  stolen 
goods,  specified  in  the  iadictment,  have,  upon  the  conviction  of  the 
offender,  been  restored  to  the  prosecutor,  notwithstanding  any  sale  in 
market-overt.   ( 

As  stolen  horses  can  be  easily  conveyed  to  distant  markets,  the  legis- 
lature has  frequently  interposed  to  protect  the  owner  against  the 
consequences  of  a  sale  in  market-overt.  Thus,  by  81  Elizabeth,  c.  12, 
"  No  person  shall  in  any  fair  or  market  sell,  give,  exchange,  or  put 
away  any  horse,  mare,  &c.,  unless  the  toll-taker,  book-keeper,  bailiff, 
or  other  chief  officer  will  take  upon  him  perfect  knowledge  of  the  per- 
son that  shall  so  sell,  give,  or  exchange  any  horse,  &o.,  and  of  his  true 
name,  surname,  and  dwelling-place,  and  shall  enter  the  same  in  a  book 
there  kept  for  sale  of  horses ;  or  else  that  he  so  selling  or  offering  to 
sell,  &c.,  any  horse,  &c.,  shall  bring  unto  the  toll-taker  or  other  officer 
aforesaid  of  the  same  fair  or  market,  one  sufficient  and  credible  person, 
that  can  testify  before  such  toll-taker,  &c.,  that  he  knows  the  party 
that  so  sells,  ic,  such  horse,  &c.,  and  his  true  name,  surname,  mistery, 
and  dwelling-place,  and  there  enter  in  the  book  of  the  toll-taker  or 
officer,  as  well  the  true  name,  surname,  mistery,  and  place  of 
dwelling  of  him  that  so  sells,  ftc.,  such  horse,  &c.,  as  of  him  tbit  so 
shall  testify  his  knowledge  of  Uie  same  person,  and  shall  also  enter  the 
true  price  that  he  shall  have  for  the  same  horse,  ibc.*'  And  by  sect.  4, 
"If  any  horse,  &c.,  be  stolen,  and  afterwards  sold  in  open  fair  or 
market,  and  the  sale  shall  be  used  in  all  points  and  circumstances  as 
aforesaid,  yet  the  sale  of  any  such  horse,  &c.,  within  six  months  after 
the  felony,  shall  not  take  away  the  property  of  the  owner,  so  as  claim 
be  made  within  six  months,  before  the  mayor  or  other  head  officer  of 
the  town  or  parish,  if  the  horse,  &o.,  happen  to  be  found  in  any  town 
corporafa  or  market-town,  or  else  before  any  justice  of  peace  of  the 
county  near  to  the  place  where  such  horse,  &c.,  shall  be  found,  if  it  be 
out  of  a  town  corporate  or  market-town,  and  so  as  proof  be  made 
within  forty  days,  by  two  sufficient  witnesses,  before  such  head  officer 
or  justice,  that  the  property  of  the  horse,  &c.,  so  claimed,  was  in  the 
party  by  whom  such  daim  is  made,  and  was  stolen  within  six  months ' 
next  before  such  claim,  but  that  the  partv  from  whom  the  horse,  &c., 
was  stolen  may  at  all  times  after,  notwithstanding  any  sale  in  fidr  or 
market,  have  property  and  power  to  take  again  the  said  horse,  &c., 
upon  payment  or  offer  to  pay  the  party  that  shall  have  the  possession 
and  interest  of  the  same  horse,  &c.,  if  he  will  accept  it,  so  much  money 
as  the  party  shall  depose  and  swear  before  such  head  officer  or  justice 
of  peace,  that  he  paid  for  the  same  bond  fide  without  fraud  or  collusion." 
This  statute  extends  to  a  horse  taken  by  wrong,  though  it  be  not 
stolen. 

A  market  is  generally  appointed  to  be  held  once,  twice,  or  three 
times  in  a  week,  for  the  current  supply  of  commodities,  mostly  of  pro- 
visions. A  large  market  held  once  or  twice  a-year  is  called  a  fair;  and, 
according  to  Lord  Coke,  a  large  fair  held  once  a-year  is  a  mart. 

Fairs  have  all  the  legal  incidents  of  markets,  and  are  subjected  to 
further  regulations  by  2  Edw.  III.  a  16,  one  of  which  requires,  that 
at  the  opening  of  the  fair,  proclamation  be  made  of  the  time  it  is  to 
continue. 

MARKETS,  AGRICULTURAL.  The  more  ntunerous  markets  art 
in  any  well  cultivated  country,  provided  they  are  at  a  sufficient  distance 
not  to  interfere  with  each  other,  and  on  different  days  of  the  week,  the 
greater  saving  there  is  of  time  and  labour  of  conveyance.  Good  roads 
or  navigable  rivers  are  of  great  importance  to  a  market-town ;  and  if 
there  are  mills  in  the  neighbourhood,  where  com  can  be  ground,  they 
will  increase  the  advantage  to  the  farmer  by  causing  a  regular  demand 
above  what  the  immediate  consumption  of  the  place  may  require. 

The  vicinity  of  a  good  market  where  every  kind  of  agricultural 
produce  will  slways  find  purchasers  at  a  fair  price,  greatly  adds  to  the 
value  of  a  farm,  especially  if  good  roads  lead  to  it ;  and  the  advantage 
is  the  greater  if  it  be  a  populous  town,  which  tfot  only  consumes  much 
produce,  but  frotia  which  various  kinds  of  manure  may  be  brought  by 
the  teams  which  have  carried  the  produce  to  market. 

It  is  perhaps  for  the  general  advantage  that  the  farmers  should  bring 
their  com  in  regularly,  without  speculating  on  a  rise  or  fall  of  prices. 
Nevertheless  they  may  be  safely  left  to  follow  the  dictates  of  their  own 
judgment,  influenced  as  that  is  by  the  rise  and  fall  of  prices,  which  are 
the  only  indications  we  have  of  the  demand  requiring  supply.  The 
farmer  is  tempted  to  withhold  his  com  when  the  price  is  low,  in  order 
to  have  a  greater  profit  when  it  rises ;  and,  to  a  certain  degree,  he  is 
justified  in  doing  so  :  but  if  he  speculates  on  his  own  com,  when  he 
can  obtain  a  fair  price  for  it,  he  becomes  a  merchant,  as  much  as  if  he 
purchased  to  sell  at  a  profit.    When  there  is  a  good  market  at  hand. 
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the  produce  of  the  fann  should  be  regularly  sold,  flo  88  to  give  the 
Earmer  a  cosstant  supply  of  money  for  ma  operations,  besides  a  portion 
set  apart  for  the  rent  and  other  regular  payments.  In  this  way  he 
willi  at  the  end  of  the  year,  have  had  the  average  price,  without  risk 
&nd  without  speculation ;  and.  by  a  little  caution  he  may  obtain  some- 
what more  than  a  mere  average,  provided  he  has  always  more  money 
at  hand  than  his  immediate  wants  require,  and  is  never  forced  to  sell. 

In  order  that  the  farmer  may  not  be  imposed  upon,  he  m^st  either 
make  himself  acquainted  with  the  transactions  in  different  neighbouring 
markets,  or  he  must  rely  on  the  honesty  and  judgment  of  an  agent, 
whose  business  it  is  to  attend  markets  and  buy  and  sell  for  others. 
These  men  are  generally  called  salesmen  or  factors,  and  when  their 
character  for  honesty  is  established,  the  small  siun  which  is  paid  them 
on  the  sales  will  generally  be  found  to  be  fully  compensated  by  the 
advantage  which  Uieir  knowledge  of  the  markets  and  of  the  quality  of 
the  articles  gives  them.  This  is  particularly  the  case  in  the  buying 
and  Belling  of  live-stock,  which  requires  much  more  knowledge  and 
experience  than  most  other  articles.  The  people  whom  the  farmer  has 
to  deal  with  in  fairs  and  markets  have  generally  a  thorough  knowledge 
uf  the  real  value  of  the  articles  offered  for  sale,  by  constantly  frequenting 
markets,  and  confining  their  attention  to  buying  and  selling  only. 
The  farmer  is  therefore  seldom  a  match  for  the  dealer,  and  will  find 
it  his  interest  to  employ  a  person  equally  skilled  in  these  matters. 
The  farmer  would  lose  too  much  valuable  time,  and  be  led  to  unneces- 
sary expense,  if  he  attempted  to  obtain  the  requisite  knowledge  by  fre- 
quenting different  and  distant  markets,  aa  the  dealers  do. 

Notwithstanding  this,  a  certain  knowledge  of  markets  and  prices  is 
necessary  to  enable  a  farmer  to  detect  imposition  or  ignorance  in  the 
person  he  employs,  and  the  occasional  attendance  at  fairs  and  markets 
is  indispensable  to  obtain  this  knowledge. 

When  the  whole  bulk  of  the  articles  to  be  sold  is  brought  into  the 
market  and  exposed  for  sale,  the  market  is  called  a  pitched  market ; 
when  only  a  small  portion  is  brought,  to  show  the  quality  of  the 
whole,  it  is  called  a  tarn^  market.  Each  has  its  peculiar  advantages 
and  inconveniences.  In  a  pitched  market  the  buyer  sees  what  he  pur- 
chases, and  can  thoroughly  examine  it ;  he  may  therefore  be  induced 
to  offer  a  more  liberal  price ;  but  it  often  happens  that  he  has'to  carry 
a  load  away  by  the  same  road  by  which  it  was  brought;  the  sacks  also 
have  to  be  returned,  which  causes  frequent  mistakes  and  losses ;  and 
there  is  an  evident  waste  of  time  and  labour.  When  the  article  is  sold 
by  sample  there  is  more  reliance  on  the  honesty  of  the  seller^  and  the 
buyer  naturally  keeps  on  the  safe  side,  by  offering  somewhat  tcss,  as  a 
kind  of  insurance  against  slight  deceptions.  The  buyer  keeps  half  the 
sample  and  the  seller  the  other,  that  they  may  be  compared  with  the 
bulk  in  case  of  any  dispute.  The  seller  sends  the  article  sold  on  a  day 
agreed  upon ;  and  if  it  is  com,  the  sacks  are  brought  back  when  the 
.  waggon  or  caxt  returns  home.  The  price  is  usually  paid  on  the  next 
market-day.  In  very  large  dealings  the  selling  by  sample  is  generally 
adopted ;  small  quantities  are  usually  pitched. 

Oreat  inconvenience  still  arises  from  the  various  measures  used  in 
different  markets ;  and  dealers  require  tables  to  reduce  them  to  one 
standard.  The  law  which  has  established  one  uniform  standard  of 
weights  and  measures  does  not  enforce  its  adoption,  and  a  great 
variety  of  weights  and  measures  still  remains  to  perplex  the  dealer. 

MARL,  an  earthy  substance  foimd  at  various  depths  tmder  the  soil, 
and  extensively  used  for  the  improvement  of  land.  It  consists  of  cal- 
careous and  argillaceous  earth,  in  various  proportions,  and  as  the  former 
or  the  latter  prevails,  so  it  is  beneficially  employed  on  clays  or  sands. 
There  are  several  distinct  sorts  of  marl — clay  marl,  shell  marl,  slate 
marl,  and  stone  marL  The  clay  marl  has  probably  been  formed  by  the 
slow  deposition  of  clay  suspended  in  water,  and  mixed  with  the 
particles  of  decomposed  shells.  When  these  shells  have  retained  their 
form,  or  appear  in  fragments  in  the  marl,  it  is  called  shell  marl  A 
considerable  compression  and  a  complete  decomposition  of  the  shells 
form  slate  marl  and  stone  marL  The  effect  of  marl  is  the  same  as  that 
of  clay  and  chalk  upon  sandy  soils ;  on  heavy  soils  its  effect  is  propor- 
tionea  to  the  quantity  of  calcareous  earth  which  it  contains.  The 
peculiar  advantage  of  marl  is  its  readily  crumbling  to  powder  by  the 
effect  of  air  and  moisture.  If  it  is  too  compact  to  dissolve  under  these 
influences,  it  can  only  be  made  useful  by  burning,  and  in  this  case  it  is 
only  a  substitute  for  lime,  its  value  depending  on  the  proportion  of 
calcareous  earth  in  the  marL 

Marl  is  often  found  very  near  the  surface,  so  as  to  mix  with  the  soil 
in  ploughing;  but  unless  there  be  a  sufficient  depth  of  soil  above,  its 
presence  does  not  indicate  great  fertility.  It  is  generally  best  when 
found  at  a  moderate  depth,  so  as  to  be  readily  dug  out  and  carted  on 
the  adjacent  lands.  In  Norfolk,  where  a  marl  containing  a  lazge  pro- 
portion of  clay  is  found  in  many  places  under  a  light  soil,  it  is  frequently 
spread  over  the  surface  at  the  rate  of  two  or  three  hundred  can-loads 
per  acre.  This  dressing,  joined  to  underdraining,  makes  a  wonderful 
improvement  on  soils  which  before  were  scarcely  worth  cultivating, 
owmg  to  their  being  loose  and  wet  in  winter.  The  clay  marl  makes 
them  retain  sufficient  moisture,  while  the  superfluous  water  is  carried 
off  by  the  drains. 

Mnrl  when  put  fresh  upon  the  land  requires  some  time  in  order  to 
become  effective.  It  should  therefore  be  laid  on  the  surface  and  spread 
before  winter,  leaving  it  there  for  a  considerable  time  before  it  is 
ploughed  in.    It  is  most  advantageous  to  put  it  on  the  land  when  it  is 


in  grass,  and  to  roll  and  harrow  it  repeatedly,  in  order  to  expose  it  to 
the  effect  of  the  air  and  rains.  Alternate  frosts  and  thaws  greatly 
assist  its  pulverisation. 

An  excellent  use  of  marl  is  in  forming  composts  with  dung  and  peat 
earth.  It  is  laid  in  layers  with  the  dung  and  peat,  and  if  the  heap  is 
well  soaked  with  urine  or  the  washings  of  stable-yards,  it  will  in  a 
short  time  become  a  most  valuable  manure  for  all  kinds  of  soils. 
Many  peat  bogs  are  formed  on  a  marly  bottom ;  where  this  is  the  case, 
and  it  can  be  drained,  or  the  water  got  rid  of  in  any  way,  the  marl, 
when  laid  on  the  siu-face,  consolidates  the  peat  by  its  pressure,  and 
soon  makes  it  capable  of  producing  good  herbage  by  converting  it  into 
a  rich  vegetable  mould. 

The  expense  of  marling  land  can  only  be  calculated  when  the  distance 
of  the  marl  and  the  depth  from  which  it  is  raised  are  known ;  when  it 
lies  in  a  stratum  under  the  land,  it  is  generally  the  chei^)est  plan  to 
open  a  pit  in  each  field;  for  the  carriage  of  the  marl  is  the  chief 
expense.  Within  a  distance  of  two  hundred  yards  from  the  pit,  it  is 
found  by  experience  that  the  cheapest  way  of  putting  it  on  the  land  is 
by  means  of  men  wheeling  it  in  barrows  with  the  help  of  planks,  as  is 
done  in  digging  canals  and  other  similar  public  works. 

It  is  in  the  compound  character  of  certain  limes  that  the  subject  of 
marling  becomes  connected  with  that  of  liming.  As  extraneous 
matters  increase  in  quantity,  and  the  lime  diminishes,  the  effect  of  the 
application  of  course  dependis  less  and  less  on  those  considerations  which 
explain  the  effect  of  liming,  and  the  influence  of  the  application  of 
marl  depends  more  and  more  upon  the  clay  or  sand,  or  it  may  be  other 
things  in  smaller  quantity  which  are  thus  conveyed  to  the  land. 

In  a  great  many,  perhaps  the  majority  of  instances,  marl  owes  its 
fertilising  influences  to  the  lime  which  it  contains,  and  then  its  effects 
are  precisely  those  which  lime  would  produce — sweetening  herbage, 
increasing  the  quantity  and  improving  ike  quality  of  crops.  This  it 
cannot  do  so  energetically  as  is  done  by  caustic  lime,  what  lime  it 
contains  being  in  a  state  of  carbonate  :  its  dilution  however,  by  other 
earthy  matters  gives  it  almost  as  great  facility  of  mixtiure  with  the 
soil  as  is  possessed  by  caustio  Ume  on  its  reduction  to  powder  by 
slaking. 

In  so  far,  however,  as  marling  acts  by  its  calcareous.ingredient,  its 
use  has  been  supplanted  by  that  of  biunt  limestone ;  and  tiie  marl  pits 
of  the  country  in  Devonshire,  Worcestershire,  Staffordshire,  Cheshire, 
Surrey,  Sussex,  Kent,  and  other  counties,  now^  have,  many  of  them, 
large  trees  growing  in  them,  proving  how  long  a  time  has  elapsed  siace 
they  were  used.  Accordingly,  where  the  use  of  marls  still  prevails, 
and  it  certainly  does  prevail  to  a  very  laige  extent  in  some  districts  in 
England,  their  effect  is  chiefly  due  to  the  other  ingredients  which 
they  contain.  We  will  specify  a  nimiber  of  instances  in  which  the  ferti- 
lising effects  of  this  application  have  been  apparent.  Holkham  Park, 
in  Norfolk,  was  let  in  1776,  to  Mr.  Brett,  at  ds.  per  acre,  and  on 
the  expiry  of  his  lease,  it  was  offered  to  him  at  an  advance  of  2«. ; 
he  refused  to  take  it,  and  Mr.  Coke,  the  landlord,  took  it  into  his  own 
hands.  The  surface  soil  of  the  whole  district  is  very  light  sand,  but 
nearly  throughout  it  there  is  a  stratum  of  rich  marl,  at  various  depths 
underneath.  Pits  accordingly  were  opened,  and  the  marl  dug  out  and 
laid  upon  the  surface.  This  not  only  increased  its  fertility,  but  gave 
to  the  soil  the  solidity  which  is  essential  to  the  growth  of  wheat. 
Here  then  the  effect  was  due,  not  merely,  nor  perhaps  chiefly,  to  the 
lime  which  this  marl  contained,  but  to  its  clayey  part,  which  corrected 
the  excessive  looseness  of  the  top  soiL  Take  another  instance  of  the 
effect  of  clays  upon  light  sandy  soiL  In  some  of  the  lighter  districts  of 
Lincolnshire,  it  has  been  long  a  common  practice  to  apply  the  white 
clay  on  the  chalky  soils  in  its  neighbourhood,  and  the  blue  marl  which 
lies  in  their  valleys  to  alter  and  improve  the  nature  of  their  red  sandy 
soiL  The  white  buttery  marl  used  in  these  localities  gives  both 
strength  and  solidity  to  the  lighter  soil  on  the  green-sand  formation, 
and  in  a  particular  instance  in  our  knowledge  a  farmer  having  applied 
it  only  to  two  lands  in  one  of  his  fields,  found  that  the  yield  of  com 
from  those  lands  was  fully  2  or  3  sacks  per  acre  greater  than  from 
the  remainder  of  the  field.  The  marl  is  also  found  to  prevent  the 
clubbing  of  turnips,  or  the  disease  called  fingers  and  toes,  to  which 
that  land  was  subject.  The  blue  marl  is  beneficial,  but  in  a  less 
degree.  It  is  common  to  put  on  40  loads  per  acre,  and  one  dressing  of 
the  white  clay  is  found  to  be  amply  sufficient  for  a  great  many  years, 
it  being  questionable  whether  a  second  application  on  the  x^  land  is 
calculated  to  be  useful. 

In  Suffolk  the  marl,  which  is  day  containing  small  particles  of  chalk,  is 
generally  applied  to  the  light  soils,  where  it  improves  the  mechanical 
texture  of  the  soil,  stiffens  the  straw  of  wheat,  prevents  the  finger  and 
toe  in  turnips,  and  seems  to  add  the  food  which  clover  requires. 

Take  now  the  instance  of  marl  applied  upon  peaty  soils  throughout 
the  fens  of  Cambridgeshire  and  Lincolnshire.  The  best  method  is  to 
dig  trenches  in  the  soil  some  two  feet  wide  at  intervals  of  20  to  30  feet, 
t^ng  one  or  two  feet  of  clay  out  of  them  and  spreading  it  over  the 
surface ;  100  cubic  yards  may  thus  be  spread  for  30s.  to  Z5s.  per  acre. 
The  light  fen  soil  wUl  after  this  grow  first-rate  crops  of  wheat,  flax, 
and  even  beans.  Ana^even  where  the  same  crops  are  retained  in  culti- 
vation, their  greater  prdduce  amply  repays  the  cost  of  the  operation 
putting  that  at  50&  per  alffe  or  Qd,  per  cubic  yard  of  the  clay  applied. 

In  illustration  of  the  quantity  of  clayey  marl  which  is  put  upon 
light  and  fen  land  in  some  l^tricts  of  the  country,  we  may  name  the 
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case  of  Mr.  Edward  Witt,  of  Foreham,  Sii£folk,  who  has  dming  sue 
years  applied  on  188  acres  of  arable  land  nearly  52,000  loads,  of 
24  bushels  each,  at  a  cost  of  46SZ.  in  manual  labour ;  this  is  an  average 
of  283  loads  per  acre  of  a  cost  of  50«.  The  West  Suffolk  Agricultural 
Society  oflers  a  prize  of  4^  to  the  tenant  who  shall  have  ouried  and 
spread  the  greatest  number  of  loads  of  clay  during  the  previous  twelve 
months,  and  a  list  for  many  years,  given  in  the  8t^  vol.  of  the  English 
Agricultural  Society's  Journal,  shows  the  miiversality  of  the  practice 
on  light  and  fen  land  farm. 

As  a  last  illustration  of  the  practice  of  marling  we  may  refer  to  the 
use  of  chalk,  which,  though  in  some  cases  it  must  act  chiefly  by  the 
lime  which  it  contains,  as  when  brought  by  railway  out  of  Hampshire 
and  applied  at  a  cost  of  is.  per  ton,  on  the  light  lands  of  Surrey,  is 
nevertheless  used  in  large  qiiantitiea  where  it  can  hardly  be  supposed 
that  its  usefulness  depends  upon  its  lime ;  as  for  instance  on  the  chalk 
wolds  of  Lincolnshiro,  of  Doraetshire,  and  of  Hampshire,  where  a 
dressing  of  80  or  of  100  cubic  yards  of  chalk  at  a  cost  of  less  than  9L 
per  acre  is  spread  upon  the  land :  this  with  boning  and  feeding  off 
with  sheep  being  the  means  on  which  the  fanner  depends  for  fertility. 
The  boning  and  sheep  feeding  are  in  constant  operation;  chalking  is 
done  at  considerable  intervals  of  time.  One  chalk  is  found  to  be  much 
better  than  another  for  use  in  this  way;  differences  which  seem  to 
indicate  that  their  fertilising  influence  is  not  owing  merely  to  their 
lime,  but  to  some  other  ingredients — probably  phosphate  of  lime, 
which  is  found  in  some  chalk  marls  in  considerable  quantity.  Thus, 
thanks  to  the  researches  of  Messrs.  Paine  and  Way  into  the  chemical 
and  agricultural  character  of  the  chalk  formation,  we  have  learned  the 
existence  of  marl,  containing  very  considerable  proportions  of  phos- 
phoric acid  combined  with  lime,  to  which  undoubtedly,  and  not  to  the 
carbonate  of  Ume  which  it  also  contains,  its  fertilising  influence  is  due. 
We  may  also  mention  as  an  illustration  of  the  way  in  which  the  farmer 
may  be  misled  by  teims,  that  in  this  same  district  a  bed  of  white  earth 
is  quarried  and  used  upon  the  sandy  lands  of  the  locality  with  the  best 
efi'ect,  which  is  called  a  marl,  although  hardly  a  trace  of  Ume  exists  in 
it ;  the  effect  being  no  doubt  due  to  the  large  proportion  of  the  soluble 
silica  which  it  is  found  to  contam.  It  may  be  noticed  that  the  shelly 
sand  of  the  shore  is  largely  used  in  Comwidl  and  on  some  parts  of  the 
Irish  coast,  and  carried  many  miles  inland,  with  the  best  eiffect  on  the 
fertility  of  the  limeless  soils  to  which  it  is  applied. 

MAKMALADE,  a  sort  of  preserve,  made  with  sugar  and  the  Seville 
or  bitter  orange,  a  variety  of  the  fruit  of  the  OUfia  Bigaradia,  It  is 
more  wholesome  when  properly  made — ^that  is,  when  the  rind  is  soft — 
than  most  other  sweet  preserves,  as  the  bitter  communicates  tonic  and 
stomachic  properties  to  it. 

The  above  is  totally  distinct  from  the  material  prepared  from  the 
^gle  Marmelos,  a  native  fruit  of  India,  which  is  there  extensively  used 
by  the  natives  against  diarrhoea  and  dysentery.  It  much  resembles 
rhubarb  in  its  properties,  and,  according  to  the  dose,  acts  either  as  an 
astringent  or  mild  laxative.  It  is  now  introduced  into  England,  and 
used  as  a  dietetic. 

MARONITES,  the  name  of  a  community  of  Christians  belonging  to 
the  Western  or  Roman  Church,  and  living  on  Mount  Lebanon.  They 
are  neighbours  of,  and  allied  to,  and  in  some  places  mixed  with,  the 
Druses,  and,  hke  them,  independent  in  great  measure  of  the  Turkish 
power.  The  Maronites  occupy  the  valleys  and  fastnesses  of  the  prin- 
cipal ridge  of  Lebanon  east  of  Beyroot  and  Tripoli,  and  they  extend 
inland  as  far  as  the  Bekaa,  or  phun  between  the  Libanus  and  Anti- 
LibanuB,  where  they  are  mixed  with  the  Druses,  though  they  do  not 
intermarry  with  them.  The  tract  of  country  in  which  the  great  bulk 
of  the  Maronites  reside  is  called  Kesrouan.  It  extends  along  the  ridge 
of  Libanus  from  the  Nahr  el  Kelb,  a  stream  which  enters  the  sea 
12  miles  north  of  Beyroot,  to  the  Nahr  el  Kebir,  which  enters  the  sea 
north  of  Tripoli,  near  the  island  of  Ruad,  the  ancient  Aradus,  on  which 
side  the  Maronites  border  on  the  Nosairis,  or  Ansarieh,  who  extend  to 
the  northwards  towards  Latakieh,  and  the  Ismaelians,  who  live  farther 
inland  near  the  banks  of  the  Orontes.  To  the  eastward  the  Maronites 
have  for  neighbours  the  Metualis,  a  tribe  of  inde})endent  Moslems,  of 
the  sect  of  Ali,  who  live  under  their  own  emir,  and  occupy  the  belad 
or  district  of  Baalbek  and  ptut  of  the  Anti-Libanus ;  and  on  the  south 
they  border  on  the  territory  of  the  Druses,  with  whom  they  form  one 
political  body.  [Druses.]  In  their  internal  concerns  the  Maronites 
are  governed  by  their  own  sheiks,  of  whom  there  is  one  in  every 
village,  from  whose  decision  there  is  an  appeal  to  the  bishops,  who 
have  great  authority,  and  in  some  cases  to  the  emir  of  the  Dnises,  and 
his  divan,  or  council.  The  clergy  are  very  nimierous;  the  secular 
parish  clergy  are  married,  as  in  the  Greek  Church ;  but  the  regular 
clergy,  who  are  said  to  amount  to  20,000,  and  are  distributed  among 
about  200  convents,  follow  the  rules  of  St.  Anthony,  and  are  bound  by 
vows  of  chastity  and  obedience.  The  Maronite  monks  are  not  idle ; 
they  cultivate  the  land  belonging  to  their  convents,  and  live  by  its 
produce.  Every  convent  is  a  farm.  The  convents  are  under  the  juris- 
diction of  bishops,  of  whom  there  is  one  in  every  large  village.  The 
bishops  are  under  the  obligation  of  cehbacy.  The  biahops  collectively 
elect  the  patriarch,  who  is  confirmed  by  the  pope,  and  who  resides  at 
the  convent  of  Eanobin,  in  a  valley  of  the  Libanus,  south-east  of 
Tripoli,  where  there  is  a  printing-press,  which  furnishes  the  elementary 
books  for  the  use  of  the  Maronite  schools.  Not  iax  from  Eanobin  is 
the  lai^e  village  of  Eden,  ten  miles  above  which,  and  high  up  the 


Libanus,  is  the  famed  dump  of  old  cedars,  called  the  ''cedars  of 
Solomon,"  of  large  dimensions,  but  now  reduced  to  seven  in  number 
(Lamartine,  'Voyage  en  Orient;'  Richardson),  not  including  the 
younger  and  smaller  ones.  Dr.  Richardson  measured  the  trunk  of  one 
of  the  old  trees,  and  found  it  82  feet  in  circumference.  The  whole 
clump  of  old  and  young  trees  may  be  walked  round  in  about  half  an 
hour.    Old  cedars  are  not  found  in  any  other  part  of  Libanus. 

The  Maronites  derive  their  name  from  a  monk  of  the  name  of  Maro, 
who,  in  the  5th  century  collected  a  number  of  followers,  and  Ipunded 
several  convents  in  these  moimtains.  When  the  Monothelite  heresy 
prevailed  in  the  East  in  the  7th  century,  and  was  favoured  by  Uie  court  of 
Constantinople,  many  Christiana  who  did  not  embrace  its  tenets  took 
refuge  in  the  fastnesses  of  Libanus,  around  the  convents,  and  thus  the 
name  of  Maronites  was  assumed  by  the  population  of  the  mountains. 
This  is  the  account  of  the  Maronites  themselves ;  others  pretend  that 
the  Maronites  were  Monothelite8,who  took  refuge  in  the  Libanus  after 
the  Emperor  Anastasius  II.  had  condemned  and  proscribed  their  sect> 
in  the  beginning  of  t^e  8th  oentunr.  [Euttohians.]  Joseph  Simonius 
A86emani,and  his  friend  Ambarach,  better  known  as  Father  Benedetti, 
have  defended  the  Maronites  from  the  charge  of  Monothelitism. 
Ambarach  translated  from  the  Arabic  into  Latin  the  work  of  Stephen, 
patriarch  of  Antioch,  concerning  the  origin  and  the  liturgy  of  the 
Maronites.  In  1182  they  were  re-admitted  to  the  communion  of  the 
Roman  Church;  and  in  1736,  at  a  great  synod  held  at  Marhanna,  the 
Maronite  Church  formally  acknowledged  the  canons  of  the  council  of 
Trent,  but  they  retained  the  mass  in  the  Syriao  language  and  the 
marriage  of  priests.  Before  that  time  they  received  the  sacrament 
under  both  forms,  as  in  the  Qreek  Chmtjh.  At  mass  the  priest  turns 
towards  the  congregation  and  reads  the  gospel  of  the  day  in  Arabic, 
which  is  the  vul^  tongu& 

The  Maronite  population  is  said  to  be  above  200,000  individuals,  and 
to  contain  between  30,000  and  40,000  men  fit  for  military  service. 
Every  Maronite  is  armed,  and  they  are  all  soldiers  in  case  of  need. 
Their  language  is  Arabic,  and  by  their  appearance  and  habits  they 
belong  to  the  Arabian  race.  They  are  a  fine-looking  people,  high- 
spirited,  civil  and  hospitable,  especially  towards  European  travellers, 
and  perfectly  honest.  Robbery  and  other  acts  of  violence  are  hardly 
known  among  them.  ( Jowett,  Light,  Lamartine,  and  other  travellers 
in  Syria.)  But  Einnear,  who  visited  them  in  1839,  says, "  happily 
for  them,  their  religion  exempts,  or  rather  excludes,  them  from  inili- 
tary  service,  and  they  escape  the  heaviest  of  all  the  evils  under  which 
their  ooun^  has  suffered — the  conscription"  ('Cairo,  Petra,  and 
Damascus,  in  1839 '),  though  he  concurs  in  the  favourable  character 
given  of  the  people.  It  would  thus  appear  that  a  period  of  repose  had 
relaxed  their  warlike  qualities ;  and  this  is  confirmed  to  some  extent 
by  the  events  of  June,  1860.  In  that  month,  the  Druses  attacked  the 
Maronites,  who,  though  superior  in  number,  made  but  a  feeble 
resistance.  Deis  el  Kama,  their  capital,  was  besieged,  many  villages 
destroyed  and  their  inhabitants  massacred,  while  the  Turkish  troops 
stood  by  and  refused  to  interfere  to  repress  the  outrages. 

There  is  at  Rome,  on  the  Quirinal  Mount,  a  convent  of  Maronite 
monks,  who  perform  the  service  of  the  mass  in  the  Syriao  language, 
according  to  the  liturgy  of  their  country.  This  church  was  founded 
by  Pope  Gregory  XIII.,  and  is  dedicated  to  St  John.  The  monastery 
serves  as  a  college  for  young  Maronites  who  go  to  Rome  to  study 
and  take  orders,  aiter  which  they  return  to  their  own  country.  It  is 
one  of  those  exotic  colonies  which  give  a  peculiar  interest  to  the  city 
of  Rome. 

The  ceremonies  of  these  Maronites  of  Rome  on  great  festivals,  their 
chanting  in  Syiiac,  and  their  curious  musical  instruments,  are  described 
by  the  Abb^  Richard,  in  his '  Voyage  en  Italie.' 

MARQUE,  LETTR^S  DE.    [Pbivatkerino.] 

MARQUESS,  a  title  of  honour  used  in  England  and  on  the  Continent. 
Persons  who  have  this  title  in  England  are  t^e  second  in  the  five  orders 
of  English  nobihty.  The  dukes  only  are  above  them.  In  parliament 
all  peers  have  the  same  privileges,  by  whatever  title  they  are  known. 
Marquesses  in  England  have  this  jnivilege  above  earls,  that  their 
younger  sons  are  addressed  as  "  my  lord,"  as  Lord  Clarence  Paget, 
Lord  Robert  Cecil. 

All  titles  of  honour  seem  to  have  been  originally  the  names  of 
important  offices,  or  to  have  denoted  persons  invested  with  a  peculiar 
political  character.  Marquess  is  generally  supposed,  as  we  think  justly, 
though  other  origins  have  been  suggested,  to  have  designated  originally 
persons  who  had  the  care  of  the  marches  of  a  country.  [Marches.] 
In  Germany  the  corresponding  term  is  markgraf  (maigrave),  which 
seems  to  be  "  lord  of  the  marches." 

There  were  no  English  marquesses  before  the  reign  of  Richard  II. 
In  the  reign  of  Edward  III.  a  foreign  marquess,  the  Marquess  of  Juliers, 
was  made  an  English  peer  with  the  title  of  Earl  of  Cambridge,  and 
this  circumstance  probably  suggested  to  King  Richard  the  introduction 
of  this  new  order  of  nobility.  The  person  on  whom  it  was  conferred 
was  his  great  ^vourite,  Robert  de  Yere,  Earl  of  Oxford,  who  was 
created  Duke  of  Ireland  and  Marquess  of  Dublin  in  1385.  But  the  title 
had  no  long  continuance  in  him,  for  three  yean  after  he  was  attainted 
and  his  honours  forfeited. 

In  1397  one  of  the  illegitimate  sons  of  John  of  Gaunt  was  created 
Marquess  of  Dorset ;  but  he  was  soon  deprived  of  the  title,  and  lus  son 
had  only  the  earldom  of  Somerset.    The  title  of  Marquess  of  DorsQ^ 
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was  however  revived  in  the  same  family  in  1443,  when,  ako^  William 
de  la  Pole  was  made  Marquess  of  Suffolk. 

In  1470,  John  Nevil,  Earl  of  Northumberland,  brother  to  Richard 
Nevil,  Earl  of  Warwick,  the  king-maker,  was  made  Marquess  Montacute ; 
but  he  was  soon  after  slain  at  the  battle  of  Bamet,  and  the  title 
became  lost. 

In  1475,  Thomas  Orey,  Earl  of  Huntingdon,  son  to  the  queen  of 
King  Edward  IV.  by  her  former  husband,  was  made  Marquess  of 
Dorset;  and  in  1489,  Maurice  Berkeley,  Earl  of  Nottingham,  was  made 
Marquess  of  Berkeley.  Henry  VIII.  made  Henry  Courtenay,  Earl  of 
Devonshire,  ICarquess  of  Exeter ;  and  he  made  Anne  Boleyn,  a  little 
before  his  marriage  with  her,  Marchioness  of  Pembroke.  William 
Parr,  Earl  of  Essex,  brother  of  Queen  Catherine  Parr,  was  created 
Marquess  of  Northampton  by  King  Edward  YL;  and  William  Powlett, 
Earl  of  Wiltshire,  Manjuess  of  Winchester. 

All  these  titles  had  bocome  extinct  in  1671>  except  that  of  Marquess 
of  Winchester.  This  title  still  continues  in  the  male  representative  of 
the  original  grantee,  though  for  a  century  or  more  it  was  little  heard 
of,  being  lost  in  the  superior  title  of  Duke  of  Bolton. 

Queen  Elizabeth  made  no  new  marquess,  nor  did  King  James  I.  till 
the  fifteenUi  year  of  his  reign,  when  hu  great  favourite  George  Villiers 
was  created  Marquess  of  Buckingham.  Charles  I.  advanced  the  Earls  of 
Hertford,  Worcester,  and  Newcastle  to  be  Marquesses  of  those  places ; 
and  Henry  Pierrepoint,  Earl  of  Ejngston,  was  made  Marquess  of 
Dorchester. 

Charles  II.  advanced  the  Earl  of  Halifax  to  be  Marquess  of  Halifax 
in  1682;  and  James  II.  made  the  Earl  of  Powis  Marquess  of  Powis  in 

1687. 

A  new  practice  in  relation  to  this  title  was  introduced  at  the  Revo- 
lution. This  was  the  granting  of  the  title  of  marquess  as  a  second  title 
when  a  dukedom  was  conferred.  Thus,  when  Schomberg  was  made 
Duke  of  Schomberg  he  was  made  also  Marquess  of  Harwich ;  when  the 
Earl  of  Shrewsbury  was  made  Duke  of  Shrewsbury  he  was  also  made 
Marquess  of  Alton ;  and  when  the  Earl  of  Bedford  was  made  Duke  of 
Bedford  he  was  also  made  Marquess  of  Tavistock.  There  were  many 
other  creations  of  this  kind  in  the  reign  of  William  III.,  and  several  of 
marquesses  only.  It  is  not  intended  to  name  all  the  instances,  either 
in  this  or  the  subsequent  reigns.  Of  the  existing  dukes,  eleven  have 
marquessates  in  the  second  title,  which  is  borne  by  the  eldest  son  during 
the  Ufe  of  the  father. 

The  only  marquess  who  sits  in  the  House  of  Peers  as  a  marquess,  and 
whose  title  dates  before  the  reign  of  Qeoiige  III.,  Ib  the  Marquess  of 
Winchester.  The  other  marquesses,  twenty-one  in  number,  are  all  of 
recent  creation,  only  seven  datiog  from  the  last  century,  one  of  whom, 
Tweeddale,  site  as  a  Scotch  representative  only,  though  most  of  them 
are  old  peers  imder  inferior  titles. 

The  title  seems  not  to  have  been  known  in  Scotland  tall  1699,  when 
Marquesses  of  Huntley  and  Hamilton  were  created. 

MARQUETRY  and  PARQUETRY,  are  two  names  for  modes  of 
grouping  small  pieces  of  wood  into  ornamental  devices ;  the  one  for  pro- 
ducing pictures  and  small  decorative  works,  and  the  other  for  floors. 
During  the  middle  ages,  the  specimens  produced  were  generally  alter- 
nations of  black  and  white ;  but  in  the  15th  century  the  Italians  began 
to  stain  the  pieces  of  wood  in  various  colours,  so  as  to  afford  facilities 
for  much  diversity  of  pattern.  Afterwards,  many  of  the  beautiful 
woods  of  America  were  brought  into  use ;  and  a  method  of  represent- 
ing shadows  was  devised,  by  scorching  or  singeing  portions  of  the  sur- 
face. In  some  examples  the  pieces  of  wood  employed  were  so  smaU, 
«nd  the  colours  so  selected,  as  to  admit  of  the  representation  of  land- 
scapes and  other  pictorial  subjects,  in  a  certain  rude  way.  Most 
marquetry  work  is  a  deUcate  kind  of  veneering.  The  ground-work  Ib 
of  well-dried  oak  or  fir,  secured  from  warping.  The  coloured  woods 
are  sawn  into  very  thin  plates  and  dyed  or  otherwise  prepared.  Sup- 
posing a  flower  in  white  wood  on  a  olack  ground  is  to  be  produced  by 
marquetry,  there  are  three  different  modes  adopted  for  cutdng  out  the 
veneers  to  the  proper  shap&  In  the  first  method,  a  drawing  or  engrav- 
ing of  the  device  is  cut  into  pieces ;  the  pieces  are  pasted  in  proper 
position  on  two  slabs  of  black  and  white  veneer ;  and  a  very  delicate 
saw,  worked  by  a  treadle,  cuts  the  wood  into  the  requisite  shapes.  In 
the  second  method  the  whole  design  is  pasted  on  the  black  veneer ;  the 
leaves  are  cut  out  separately  in  white  veneer,  each  white  piece  is  pasted 
to  the  proper  part  of  the  paper,  the  black  veneer  is  then  cut  through 
by  a  saw  following  the  contour  of  the  white  pieces,  the.  wood  is  sepa- 
rated from  the  paper,  and  lastly  the  white  pieces  are  let  into  the  holes 
cut  in  the  black.  In  th^  third  method  a  sheet  of  paper  is  pasted  on  the 
black  veneer,  upon  this  Ib  placed  a  sheet  of  blackened  or  carbonised 
paper,  and  upon  this  again  another  sheet  of  white  paper ;  the  pieces  of 
white  veneer,  properly  cut,  being  pasted  in  proper  position  on  the  upper- 
most sheet  of  paper,  a  smiut  pressure  or  rolling  will  transfer  a  blackened 
device  to  the  lowest  sheet  of  paper  sufficient  to  guide  the  sawing  of  the 
black  veneer.  The  production  of  many-coloured  marquetry  will  easily 
be  understood  from  thie  description  of  the  modes  of  cutting  the 
veneers  to  produce  black  and  white  specimens.  When  the  Italian  and 
French  marquetriers  produce  pictures  instead  of  mere  geometrical  or 
fancy  patteina,  the  work  is  frequently  called  Uurtia-work,  Numerous 
kinds  of  wood  are  employed,  and  much  staining  and  scorching  are 
resorted  to.  Holly  is  a  favourite  wood,  because  it  is  nearly  white,  and 
receivef  staining  or  dyeing  very  readily.    M.  Cr^mer^  a  French  marque- 


trier,  has  in  recent  years  produced  many  beautiful  specimens,  made  of 
bits  of  veneer  which  had  previously  been  dyed  by  Boucherie's  process — 
that  of  causing  th^  living  tree  to  absorb  saline  and  colour-producing 
solutions.  At  the  Great  Exhibition  of  1851,  many  remarkable  speci- 
mens of  marquetry  were  shdwn — such  as  M.  BIbso's  table  from  Qenoa, 
with  a  zodiac  device  on  the  top ;  M.  Claudo's  table  from  Nice,  with 
four  celebrated  battles  depicted  in  marquetry;  an  octagonal  libraxy 
table,  made  of  14,000  pieces  of  wood ;  and,  most  curious  of  all,  the 
Spanish  table  made  by  M.  Perez,  of  Barcelona,  which  was  said  to  com- 
prise no  less  than  8,000,000  minute  pieces  of  wood. 

Parquetry  or  Parqudage  is  a  plainer  kind  of  marquetry,  little  varied 
by  colours,  and  applied  as  a  flooring.  The  simpler  varieties  are  said  to 
have  had  ^eir  origin  in  a  desire  to  avgid  the  warping  of  long  narrow 
boards,  by  employing  boards  only  three  or  four  feet  long  by  as  many 
inches  in  width,  and  arranging  them  in  various  patterns.  It  rarely 
happras  that  there  are  more  than  two  colours  employed.  Many  old 
baronial  haUs  exhibit  flooring  in  which  a  smooui  plain  grouiod  ia 
adopted  to  show  off  a  differently  coloured  wood  cut  into  geometrical 
devices.  Wood  of  one  kind  and  colour  is  capable  of  yielding  deUcate 
patterns,  something  like  that  of  a  damask  table-doth,  by  pUcing  the 
grain  of  the  wood  in  different  directions  in  different  pieces.  At 
Windsor  Castle,  the  Royal  Exchange,  and  other  places,  parquetry  floors 
have  been  laid  down  in  recent  years.  In  some  kinds  the  thin  layers 
or  veneers  are  fitted  in  stout  oak  frames  formed  into  compartments 
comprising  squares,  diamonds,  polygons,  or  any  other  desired  shape ; 
the  oak  frames  are  rather  more  than  an  inch  in  thickness,  and  the  thick 
veneer  is  from  a  quarter  to  three-eighths  of  an  inch  thick.  In  other 
kinds  no  thin  veneers  are  employed ;  the  wood  itself,  not  being  costly, 
IB  used  in  pieces  thick  enough  to  ha  put  together  in  a  more  expedi- 
tious and  less  costly  way.  There  is  a  '  patent  solid  parquetry*  now 
made  in  London  for  the  flooring  of  mansions  and  public  buildings, 
saleable  at  1<.  per  square  foot,  for  an  inch  in  thickness. 

The  points  of  difference  between  small  piece-meal  productions  in 
wood,  metal,  glass,  enamel,  and  marble,  wUl  be  imderstood  by  com- 
paring the  present  article  with  iNLATUva  and  Mosaic. 

MARQUOI'S  RULERS.  Among  the  methods  which  have  been 
devised  for  facilitating  the  operation  of  drawing  parallel  lines,  those 
which  consist  in  making  one  ruler  slide  along  the  edge  of  another  are 
in  almost  every  case  the  most  expeditious  and  accurate. 

A  triangular  ruler,  having  two  of  its  edges  at  right  angles  to  one 
another,  being  made  so  to  slide  with  one  of  its  edges  perpendicular  to 
the  length  of  a  common  rectangular  ruler,  constitutes,  apparently,  one 
of  the  first  contrivances  of  this  nature.  It  is  said  to  have  been  origin- 
ally employed  in  Germany,  whence  its  use  extended  to  other  parts  of 
Europe.  A  triangular  ruler  of  the  form  just  mentioned  is  called  by  the 
French  artists  an  fquerre. 

The  most  approved  construction  and  application  of  a  triangular 
ruler  are  due  to  an  artist  named  Marquoi,  who  resided  in  London,  and 
by  his  name  only  the  instrument  Ib  now  known.  Where  many  lines 
are  to  be  drawn  parallel  and  perpendicular  to  one  another,  as  in  making 
plans  or  elevations  of  buildings,  or  the  horizontal  projections  of  the 
ramparts  of  fortresses,  such  an  instrument  is  particularly  uaefuL  The 
right-angled  triangle,  as  well  as  the  rectangular  rulers  which  accom- 
pany it,  is  made  of  box-wood,  ivory,  or  some  metal;  and  on  the 
surfaces  of  the  latter  rulers  are  oertain  scales  with  graduations. in  equal 
parts. 

MARRIAQE  is  a  contract  by  which  a  man  and  a  woman  enter  into 
a  mutual  engagement,  in  the  form  prescribed  by  the  laws  of  the  country 
in  which  they  reside,  to  live  together  as  husband  and  wife  during  the 
remainder  of  their  lives. 

Marrisge  is  treated  as  a  civil  contract  even  by  those  Christians  who 
regard  it  as  a  sacrament,  and  as  typical  of  the  union  between  Christ 
and  the  church.  The  religious  character  of  the  transaction  does  not 
attach  until  there  has  been  a  complete  civil  contract,  binding  according 
to  the  laws  of  the  country  in  which  the  marriage  is  contracted.  The 
authority  of  the  sovereign  power  in  regulating  and  prohibitiiig 
marriages  is  therefore  not  affected  by  the  super-induced  religious 
character. 

Among  Protestants  marriage  has  ceased  to  be  regarded  as  a  sacra- 
ment, yet  in  most  Protestant  countries  the  entrance  into  the  marriage 
state  has  continued  to  be  accompanied  with  religious  observances. 
These  are  not  however  essential  to  the  constitution  of  a  valid  marriage, 
any  further  than  the  sovereign  power  may  have  chosen  to  annex  them 
to,  and  incorporate  them  with,  the  civil  contract. 

After  the  establishment  of  Christianity,  in  order  to  avoid  the  scandal 
of  persons  living  together  who  were  not  Imown  to  be  married,  and  also 
to  secure  and  perpetuate  the  evidence  of  marriage,  where  really  con- 
tracted, it  became  usual  to  make  the  marriage  promise  in  the  presence 
of  the  assembled  people,  and  to  obtain  at  the  same  time  the  blessing  of 
the  priest  upon  their  union,  except  when  ouq  of  the  parties  had  been 
married  before,  in  which  case  no  nuptial  benediction  was  anciently 
pronounced,  the  benediction  once  received  by  one  party  being  considered 
sufficient  to  hallow  the  union  as  to  both,  unless  by  the  distinction  it 
was  intended  to  intimate  that  second  marriages,  though  tolerated,  were 
not  sanctioned  by  the  church.  So  late  however  as  the  12th  century, 
in  a  decretal  epistle  of  Alexander  III.  to  the  bishop  of  Norwich,  the 
pope  says,  **  We  understand  from  your  letter  that  a  man  and  woman 
mutually  accepted  one  another  without  the  presence  of  any  priest,  and 
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without  the  obflervanoa  of  those  ■olemnitiei  which  the  AngHoan  chiiroh 
IB  wont  to  observe,  and  that  before  consummation  of  this  mairiage  he 
had  contracted  marriage  with  another  woman,  and  consummated  that 
marriage.  We  think  right  to  answer,  that  if  the  man  and  the  first 
woman  accepted  one  another  de  pnuenti,  saying  one  to  another,  '  I 
accept  thee  as  mine,  and  I  accept  thee  as  mine,'  although  the  wonted 
solemnities  were  not  observed,  and  although  the  first  marriage  was 
not  consummated,  yet  the  woman  ought  to-  be  restored  to  her 
husband ;  since  after  such  consent  he  neiUier  should  nor  oould  marry 
another." 

Private  marriages,  designated  danduHne  marriages  by  the  olei^gy, 
continued  to  be  valid  till  the  Ck>uncil  of  Twaxt,  which,  after  anathema- 
tising those  who  should  say  that  private  marriages  theretofore  contracted 
by  the  sole  consent  of  the  parties  were  void,  decreed,  contrary  to  the 
opinion  of  bQ  prelates,  that  thenceforward  all  marriages  not  contracted 
in  the  presence  of  a  priest  and  two  or  three  witnesses  should  be  void. 
This  decree,  being  considered  as  a  usurpation  upon  the  rights  of  the 
soverAign  power,  which  alone  can  prescribe  whether  any  and  what 
formalities  shall  be  required  to  be  added  to  the  consent  of  the  parties 
in  order  to  constitute  a  valid  marriage,  has  never  been  received  in 
France  and  some  other  Roman  Catholic  countries. 

A  marriage  was  clandestine  if  contracted  otherwise  than  in  public, 
that  is,  in  fade  tcdetics  ;  and  it  was  called  an  irre^aUo'  marriage  if  it 
was  clandestine,  or  if,  though  not  clandestine,  it  was  contracted  without 
the  benediction  of  a  priest  in  the  form  prescribed  by  the  rubric,  the 
intervention  of  a  priest  having  latterly  been  required  in  all  cases,  even 
though  one  of  the  parties  were  a  widower  or  a  widow.  Clandestinity 
and  irregularity  subjected  the  parties  to  eoclesiastical  censures,  but  dia 
not  afibct  the  validity  of  the  marriage. 

The  decrees  of  the  Council  of  Trent  had  no  force  in  En^^d.  A 
marriage  by  mere  consent  of  parties,  until  the  passing  of  the  Karriage 
Act  in  1753,  constituted  a  binding  engagement;  though  if  application 
were  made  to  the  ecclesiastical  courts  for  letters  of  administration,  &c., 
under  a  title  derived  through  such  irregular  marriage,  those  courts 
sometimes  showed  their  resentment  of  the  irregularis  by  refusing 
their  assistance,  more  especially  where  the  non-compliance  with  the 
usual  formalities  could  be  traced  to  disaffection  to  the  Established 
Church.  What  the  formalitieB  required  by  the  Church  before  the 
Marriage  Acts  were,  it  is  now  immaterial  to  consider.  Such  of  them 
as  are  not  incorporated  into  any  of  the  Marriage  Acts,  are  now  of  no 
force  for  any  purpose. 

To  constitute  a  valid  marriage,  as  well  before  as  since  the  Marriage 
Acts,  it  is  necessary,  1st,  that  there  should  be  two  persons  capable  of 
standing  in  the  relation  of  husband  and  wife  to  each  other ;  2ndly,  that 
they  should  be  willing  to  stand  in  that  relation ;  and  3rdly,  that  they 
should  have  contracted  with  one  another  to  stand  in  that  relation. 

1.  The  capacity  of  standing  in  the  relation  of  husband  and  wife 
implies  that  at  tne  time  of  the  contract  there  should  be  no  natural  or 
legal  disability.  Total  and  permanent  disability  on  either  side  to  con- 
summate marriage  will  render  the  contract  void.  Temporary  disability 
from  disease  does  not  affect  the  validity  of  a  marriage.  Temporary  dis- 
ability from  defect  of  age  does  not  invalidate  the  marriage,  but  it  leaves 
the  party  or  parties  at  liberty  to  avoid  or  to  confirm  such  premature 
imion  on  attaining  the  age  of  consent,  which  for  males  is  14,  and  for 
females  12.  Before  the  abolition  of  feudal  tenures,  when  the  lords  were 
entitled  to  sell  the  marriages  of  their  male  and  female  wards,  infantine 
marriages  were  very  common,  fathers  being  anxious  to  prevent  wives 
and  husbands  from  being  forced  upoxf  their  children  after  their  death, 
and  lords  being  eager,  either  to  secure  the  prize  for  their  own  family, 
or  to  realise  the  profit  resulting  from  a  sale.  A  person  who  is  already 
married  is  under  a  legal  disability  to  contract  a  second  marriage  whilst 
the  first  wife  or  husband  is  alive ;  and  although  there  may  have  been 
the  strongest  grounds  for  believing  that  the  first  wife  or  husband  was 
dead;  the  children  of  the  second  marriage  would  not  in  England  derive 
any  benefit  from  the  absence  of  moral  guilt  in  their  parents,  though  in 
Fiance  and  some  other  countries  the  issue  of  marriages  so  contracted, 
hond  fide,  are  treated  with  greater  indulgence. 

Near  consanguinity  or  relationship  in  blood  is  a  legal  impediment  to 
marriage.  The  degree  of  nearness  which  shall  disable  parties  from 
uniting  in  marriage  varies  in  different  countries,  and  has  varied  at 
different  periods  in  our  own. 

This  impediment  is  founded  not  only  upon  the  moral  but  upon  the 
physical  constitution  of  man.  The  purity  of  domestic  intercourse,  the 
sanctity  of  affection  with  which  the  faouly  circle  is  now  united,  would 
be  at  an  end  if  matrimonial  connections  could  be  formed  among  its 
members;  and  even  with  the  present  restrictions  intermarriages  in 
^milies  are  frequently  productive  of  the  most  injurious  consequences 
in  respect  of  mental  and  bodily  health. 

Affinity  or  relationship  by  marriage  is  an  impediment  arising  out  of 
moral  considerations  alone.  The  extent  to  which  this  impediment  has 
been  carried  has  also  varied. 

The  impediment  to  marriage  arising  out  of  consanguinity  applies  in 
the  same  degree  to  illegitimate  as  to  legitimate  relations,  and  the 
impediment  resulting  from  affinity  is  created  by  illicit  connection  as 
well  as  by  marriage.  The  Council  of  Trent  restricted  the  impediment 
of  affinity  arising  out  of  illicit  c^^pnection  to  the  second  degree. 

2.  Each  party  must  have  the  wiU  to  contract  marriage  with  the 
other.    An  idiot  therefore,  who  cannot  understand  the  nature  of  the 
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oonjugal  relation,  is  incapable  of  contracting  marriage.  So  is  a  lunatic, 
except  during  a  ludd  interval  But  however  absmd  it  may  appear, 
children  are  presumed  to  have  sufficient  intelligence  to  understana  the 
nature  of  the  marriage  engagement  at  seven ;  and  tiiough  the  contract 
is  not  absolutely  binding  upon  them  until  they  reach  uie  age  of  con- 
sent, still  the  marriage  of  a  child  above  tiie  age  of  seven  would  prevent 
its  forming  a  second  marriage  until  the  age  of  consent,  as  until  that 
age  it  cannot  dissent  from  the  first  marriage. 

8.  There  must  be  an  actual  contract  of  marriage.  This,  at  common 
law,  might  be  by  words  of  present  contract,  which  would,  without 
more,  constitute  a  perfect  marriage,— or  by  words  of  futiure  contract, 
followed  by  cohabitation. 

The  unlimited  freedom  of  marriage  was  first  broken  in  upon  in 
England  by  the  Marriage  Act  of  1753  (26  Geo.  II.,  c.  33),  the  principal 
provisions  of  which  form  the  basis  of  the  law  as  it  now  stands.  Many 
of  these  provisions  are  taken  ^m  the  canon  law,  an  observance  of 
which  was,  before  this  statute,  necessary  to  constitute  a  regular  mar- 
rii^e,  though  a  marriage  contracted  without  them  was  itoHd, 

The  restrictions  upon  the  common-law  freedom  of  marriage  are  now 
embodied  in  two  statutes. 

The  4  Qeo.  IV.,  c.  76,  contains  the  following  provisions :  Banns  of 
matrimony  are  to  be  published  in  the  church,  or  a  public  chapel  in  • 
which  baims  are  allowed  to  be  published,  of  the  parish  or  chapelry 
wherein  each  of  the  parties  dwells,  immediately  after  the  second  lesson 
of  morning  service,  or  of  evening  service  if  there  be  no  morning  service, 
upon  three  Sundays  preceding  the  solemnisation  (s.  2).  Notice  of  the 
names  of  the  parties,  their  place  of  abode,  and  the  time  diuing  which 
they  have  dwelt  there,  is  to  be  delivered  to  the  nlinister  seven  days 
before  the  first  publication  (s.  7).  Bazms  are  to  be  republished  on 
three  Sundays,  if  marriage  do  not  take  place  within  three  months  after 
publication  completed  (s.  9).  No  licence  of  marriage  (that  is,  dispen* 
sation  from  the  obligation  to  publish  banns)  is  to  be  granted  to 
solemnise  marriage  in  any  chiu^  or  chapel  not  belongmg  to  the 
parish  or  chapelry  within  which  the  usual  place  of  abode  of  one  of 
the  parties  has  been  for  fifteen  days  inmiediately  before  the  grant- 
ing of  the  licence  (s.  10).  Extra-parochial  places  are  to  be  taken  to 
belong  to  the  parish  or  chapeliy  next  adjoining  (s.  12).  Upon  ob- 
taining a  licence,  one  of  the  parties  must  swear  that  he  or  she  believes 
that  there  is  no  impediment  of  kindred  or  alliance  (consanguinity  or 
affinity),  or  of  any  other  lawful  cause,  nor  any  suit  commenced  in  any 
ecclesiastical  court,  to  hinder  the  marriage,  and  that  one  of  the  parties 
has,  for  fifteen  days  immediately  preceding,  had  his  or  her  usual  place* 
of  abode  within  the  parish  or  chapelry ;  and  where  either  of  the  parties, 
not  being  a  widower  or  widow,  is  under  the  age  of  twenty-one,  that  the 
consent  of  the  person  or  persons  whose  consent  is  required  by  that  act 
has  been  obtained,  or  that  there  is  no  person  having  authority  to  give 
such  consent  (s.  14).  The  father,  if  living,  of  any  party  under  twenty- 
one,  not  being  a  widower  or  widow,  or,  if  the  father  be  dead,  the 
guardian  or  guardians  of  the  person  of  sudi  party,  or  one  of  them,  and 
in  case  there  be  no  guardian,  then  the  mother  of  such  party  if  un- 
married, and  if  there  be  no  mother  immarried,  then  the  guardian  or 
one  of  the  guardians  of  the  person  appointed  by  the  Court  of  Chanoay, 
has  authority  to  give  consent  to  the  marriage  of  such  party;  and  aadi 
consent  is  required,  imless  there  be  no  person  authorisea  to  give  it 
(s.  16).  In  case  of  the  father,  guardian,  or  mother  being  non  com^pos 
menti*,  or  beyond  sea,  or  unreasonably  or  from  undue  motives  ref usLng 
or  withholding  consent,  any  person  desirous  of  marrying  may  petition 
the  lord-chancellor,  master  of  the  rolls,  or  vice-chaneiJlor ;  and  in  case 
the  marriage  proposed  shall,  on  examination,  appear  to  be  proper,  the 
lord-chancellor,  £c.,  may  judicially  declare  the  same  to  be  so ;  and  such 
declaration  shall  be  equivalent  to  consent  of  the  father,  &c  (s.  17).  If 
a  marriage  be  not  had  within  three  months  after  licence,  marriage 
cannot  be  solemnised  without  a  new  licence  or  banns  (s.  19).  The 
archbishop  of  Canterbury  is  authorised  to  grant  special  licences  to 
niarry  at  any  convenient  time  or  place  (s.  20).  If  any  persons,  know- 
ingly and^  wilfullv,  intermarry  iij  any  other  place  than  a  church  or 
such  public  chapel,  unless  by  special  licence,  or,  knowingly  and  wilfully, 
intermarry  without  the  publication  of  banns  and  licence,  or,  know- 
ingly  and  wilfully,  consent  to  the  solemnisation  of  such  marriage  by  a 
person  not  being  in  holy  orders,  the  marriage  is  null  and  void  (s.  22). 
(It  has  been  held,  that  in  order  to  invalidate  a  marriage  under  thu 
section,  both  parties  must  know  the  irregularity  of  the  proceeding.) 
When  a  marriage  is  solemnised  between  parties,  both  or  one  of  them 
being  imder  age,  by  false  oath  or  fraud,  the  marriage  is  valid,  but  the 
guilty  party  is  to  forfeit  all  property  accruing  from  the  marriage  (s.  28). 
After  the  solemnisation  of  anv  marriage  by  banns  or  licence,  no  proof 
can  be  required  of  actual  dwelling  or  usual  place  of  abode,  nor  can  any 
evidence  be  received  to  prove  the  contrary  (s.  26).  Marriages  are  to  be 
solemnised  in  the  presence  of  two  witnesses  beades  the  minister,  and 
regiBtered. 

The  principal  provisions  of  6  &  7  Will  lY.,  c  85,  which  was  pessod 
chiefiy  in  ease  of  tiiose  who  scrupled  at  joining  in  the  services  of  the 
Established  Church,  are  these  :— Marriages  may  be  solemnised  on  pro- 
duction of  the  registrar's  certificate,  under  the  provisions  of  that  Act, 
in  like  manner  as  after  publication  of  banns  (s.  1).  In  every  case  of 
marriage  intended  to  be  solemnised  according  to  the  rites  of  the 
Church  of  England,  unless  by  licence  or  special  licence,  or  after  publi- 
cation of  banns,  and  in  every  case  of  marriage  intended  to  be  solemnised 
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aooordixiff  to  the  usages  of  the  Quakera  or  Jews^  or  according  to  any 
form  auuxonaed  by  tnat  Act,  one  of  the  parties  ia  to  give  notice  accord- 
ing to  l^e  form  set  out  in  the  Act,  to  the  superintendent  registrar  of 
the  district  or  each  of  the  districts  ¥rithin  which  the  parties  have  dwelt 
for  seven  days  then  next  preceding,  stating  the  name  and  surname,  and 
the  profession  or  condition,  and  the  dwelling-place  of  each,  and  the 
time  (not  less  than  seven  days)  during  which  each,  has  dwelt  therein, 
and  the  church  or  building  in  which  the  marriage  ia  to  be  solemnised 
(s.  4). 

After  the  expiration  of  seven  days,  if  the  marriage  is  to  be  solemnised 
by  licence  (that  is,  from  the  surrogate,  or  officer  of  the  ecclesiastical 
court),  or  of  twenty-one  days,  if  without  licence,  th^  superintendent 
registrar,  upon  request^  is  to  issue  a  certificate,  provided  no  lawful 
impediment  be  shown.  Eating  the  particulars  set  forth  in  the  notice^ 
the  day  on  which  it  was  entered,  that  the  fuU  period  of  seven  days  or 
of  twenty-one  days  has  elapsed  since  the  entry  of  such  notice,  and  that 
the  issue  of  such  certificate  has  not  been  forbidden  by  any  authorised 
person  (s.  7)*  (This  provision  does  not  apply  to  marriages  by  licence 
celebrated  according  to  the  rites  of  the  Church  of  England.)  The  Uke 
consent  is  required  to  a  marriage  solemnised  by  licence,  as  would  have 
been  required  to  marriages  by  licence  before  the  passing  of  the  Act  (that 
is,  by  4  Geo.  lY.,  c.  76,  ss.  16  &  17) ;  and  every  person  whose  consent  to 
a  marriage  by  licence  is  required  bv  law  is  authorised  to  forbid  the 
issue  of  the  superintendent  registrars  certificate  (s.  10).  Every  super* 
intendent  registrar  may  grant  licences  for  marriage  in  any  building 
registered  within  any  district  under  his  superintendence,  or  in  his 
office  (s.  11).  Before  any  licence  for  marriage  can  be  granted  by  a 
superintendent  registrar,  one  of  the  parties  must  appear  personally 
before  him,  and  must,  in  case  the  notice  of  the  intended  marriage  has 
not  been  given  to  the  same  superintendent  registrar,  deliver  to  bun  Uie 
oertificate  of  the  superintendent  registrar  or  registrars  to  whom  such 
notice  has  been  given ;  and  such  parties  must  make  oath,  affirmation, 
or  declaration,  that  he  or  she  believes  that  there  is  not  any  impediment 
of  kindred  or  alliance,  or  other  lawful  hindrance,  to  the  marriage,  and 
that  one  of  the  parties  has  for  fifteen  days  immediatdy  before  uie  day 
of  the  grant  of  the  licence  (or  rather  the  day  of  the  making  of  the 
oath,  &G.),  had  his  or  her  usual  place  of  abode  within  the  district  in 
which  such  marriage  is  to  be  solemnised ;  and  where  either  party,  not 
being  a  widower  or  widow,  is  under  twenty-one,  that  the  consent  of  the 
person  or  persons  whose  consent  to  such  marriage  is  required  by  law 
has  been  obtained  thereto,  or  that  there  is  no  person  havmg  authority 
to  give  such  consent  (a.  12).  No  marriage  after  notice,  unless  by 
virtue  of  a  licence  by  the  superintendent  registrar,  is  to  be  solemnisea 
or  registered  until  alter  the  expiration  of  twenty-one  days  after  entry  of 
notice,  and  no  marriage  is  to  be  solemnised  by  the  licence  of  any  super- 
intendent registrar,  or  registered,  until  after  the  expiration  of  seven 
days  after  the  day  of  the  entry  of  notice  (s.  14).  Whenever  a  marriage 
ia  not  had  within  three  calendar  months  after  notice  entered  by  the 
superintendent  registrar,  the  notice  and  certificate,  and  any  Ucenoe 
granted  thereupon,  and  all  other  proceedings,  become  utterly  void;  and 
no  person  can  proceed  to  solemniae  the  marriage,  nor  can  any  registrar 
register  the  same,  until  new  notice,  entry,  and  certificate  (s.  15).  The 
certificate  of  the  superintendent  (or  superintendents)  is  to  be  delivered 
to  the  officiating  minister,  if  the  marriage  is  to  be  solemnised  according 
to  the  rites  of  the  Church  of  England ;  and  such  certificate  or  licence 
18  to  be  delivered  to  the  registering  officer  of  QiuJcers  for  the  place 
where  ^  the  marriage  is  solemnized,  if  the  same  shaU  be  solenmized 
iooordisg  to  their  usages ;  or  to  the  officer  of  a  synagogue  by  whom  the 
marriage  is  registered,  if  to  be  solemnised  according  to  the  usages  of 
persons  professing  the  Jewish  religion;  and  in  all  ottier  eases  it  is  to 
be  delivered  to  the  registrar  present  at  the  marriage  (s.  16). 

Any  proprietor,  or  trustee,  of  a  separate  building,  certified,  according 
to  law,  aa  a  place  of  religious  worship,  may  apply  to  tiie  superintend- 
ent registrar,  in^  order  that  such  buildmg  may  be  registered  for 
flolenmifflng  marriages  therein ;  and  in  such  cases  he  is  to  deliver  to  the 
superintendent  re^strar  a  certificate  signed  in  duplicate  by  twenty 
householders,  that  such  building  has  been  used  by  them  during  one 
year  as  their  usual  place  of  public  religious  worship,  and  that  they 
ore  desirous  that  the  place  shall  be  registered ;  each  of  which  cer- 
tificates is  to  be  countersigned  by  the  proprietor  or  trustee  by  Whom 
the  same  is  to  be  del|vared,  and  the  superintendent  registrar  is  to 
send  both  certificates  to  the  re^strar-general,  who  is  to  register  such 
building  aooordingly,  and  indorse  on  both  certificates  thedate  of  the 
i<9gic>try,  and  to  keep  one  certificate  with  the  other  records  of  the  gene- 
ral register  office,  and  to  return  the  other  certificate  to  the  superintend- 
ent registrar,  who  is  to  keep  the  same  with  the  other  records  of  his 
office ;  and  the  superintendent  registrar  is  to  enter  the  date  of  the 
registry  of  such  building,  and  is  to  give  a  certificate  of  such  registry 
under  his  hand,  on  paromnent  or  vellum,  to  Ae  proprietor  or  trustee 
by  whom  the  certificates  are  countersigned,  and  is  to  give  public  notice 
of  the  registry  thereof,  by  advertisement  in  some  newspaper  circulat- 
ing within  the  county  and  in  the '  London  Gazette'  (s.  19). 

After  the  exmratioii  of  l^e  twenty-one  days,  or  of  seven  days,  if  the 
xnaniage  is  by  Uoence  (that  is,  from  the  surrogate),  it  may  be  solem- 
nised in  the  rogntered  building  stated  in  the  notice,  between  and  by 
the  parties  deeoribed  in  the  notice  and  certificate  according  to  such 
form  and  ceremony  as  they  may  see  fit  to  adopt,  every  such  marriage 
tu  be  solemnxMd  witbopen  dooiv  between  eight  and  twelve  in  the  fore- 


noon,  in  the  presenee  of  Bom»  registrar  ol  the  distriist  in  which  the 
builcQng  is  situate,  and  of  two  witneosei. 

In  some  part  of  the  ceremQny,and  in  the  presenoe  of  a  registrar  and 
witnesses,  each  of  the  parties  is  to  declare — 

'  I  do  solenmly  declare,  that  I  know  not  of  any  lawful  impedi* 
ment  why  I,  A.  K,  may  not  be  joined  in  matrimony  to  C.  D.* 
And  each  of  the  parties  is  to  say  to  the  other — 

'  I  <»J1  upon  these  persons  here  present,  to  vritness  that 
I,  A.  B.,  do  take  thee,  C.  D.,  to  be  my  lawful  wedded  wife  (or 
husband).' 
FK>Tided  also,  that  there  be  no  lawful  impediment  to  tha  maniage  of 
such  parties  (s.  20).  Persons  who  object  to  many  in  any  such  regia- 
tered  building  may,  after  due  notice  uid  certificate  issued,  contract  and 
solemnise  marria^  at  the  office  of  the  superintendent  registrar,  and  in 
his  presence  and  m  that  of  some  registrar  of  the  district,  and  of  two 
witnesses,  with  open  doors,  and  between  the  houn  aforesaid,  making 
the  declaration  and  using  the  form  of  words  as  above  (s.  21).  After 
any  marriage  solemnised,  it  is  not  necessary,  in  support  of  such  marri- 
age, to  give  proof  of  the  actual  dwelling  of  either  of  the  parties 
previous  to  the  niairiage  within  the  district  for  the  time  required  by 
the  act,  or  of  tiie  consttit  of  any  person  whose  consent  is  required ;  nor 
is  evidence  admissible  to  prove  the  contawry  in  any  suit  touching  the 
validity  of  such  marriage  (s.  25).  The  registrar  before  whom  any  mar- 
riage is  solenmised  according  to  the  provisions  of  this  act  may  ask  of 
the  parties  to  be  married  the  several  partioulara  required  to  be  r^gis- 
t&red  touching  such  nuuriage  (s.  86).  Every  person  knowingly  and 
wilfully  making  any  false  declaration,  or  signing  any  false  notice  or 
certificate  reqmred  by  this  Act,  for  the  purpose  of  procuring  any  mar> 
riage,  and  every  person  forbidding  the  issue  of  any  superintendent 
registrar's  certificate  by  falsely  representing  himself  or  herself  to  be  a 
person  whose  consent  to  wich  marriage  is  required  by  law,  Imowing 
Buch  representation  to  l>e  &lse,  is  to  sufier  we  penalties  ol  perjury 
(s.  88).  If  any  person  knowinj^y  and  wilfully  intermarxy  under  the 
provisions  of  this  Act, — ^in  any  place  other  than  the  church,  chapel, 
registered  building,  or  office,  or  place  specified  in  the  notice  and 
certificate,— or  wi&out  due  notice  to  the  superintendent  regis- 
trar,— or  without  certificate  of  notice  duly  issued, — or  without 
licence,  in  case  a  licence  is  necessary,— or  in  the  absence  of  a 
registrar,  where  the  presenoe  of  a  registrar  or  superintendent 
registrar  is  necessary,  the  marriage  of  such  persons,  except  in 
certain  excepted  cases,  is  null  and  void  (s.  42) ;  as  under  4  Geo.  lY., 
c.  76,  s.  22,  a  marriage  would  not  be  void  unless  6o(&  parties  knowingly 
and  wilfully  concurred  in  marrying  contranr  to  the  provisions  of  tiie 
42nd  section.  If  any  valid  marriage  be  had  under  the  provisions  of 
this  Act  by  means  of  any  wilfully  mLae  notice,  certificate,  or  dedaiation 
made  by  either  party  to  such  maniage,  as  to  any  matten  to  which  a 
notice,  certificate,  or  declaration  is  required,  the  attorney-general  or 
solicitor-general  may  sue  for  a  forfeiture  of  all  estate  and  interest  in 
any  property  accruing  to  the  offending  party  by  such  marriage  (a.  43). 
Consent  to  marriage  may  be  withdrawn  upon  good  reason;  but  it 
would  rather  appear  that  this  cannot  be  done  merely  because  the 
parent  or  guardian  has  changed  his  mind.  The  question  of  consent  is 
not  however  of  such  vital  importance  as  under  the  first  Marriage  Act 
(26  Geo.  II.,  c  88,  s.  11),  which  made  marriages  without  consent  of 
parents,  &c.,  absolutely  void.  Under  4  Geo.  iy.,o.  76,  s.  23,  and  6  & 
7  Wm.  IV.,  c.  85,  s.  48,  a  false  statement  as  to  consent  subjects  the 
fraudulent  party  to  the  penalties  of  perjury,  and  to  a  forfeiture  of  all 
estate  and  interest  in  any  properties  accruing  by  the  marriage,  but 
leaves  the  marriage  itself  in  full  force. 

The  stat.  7  &  8  Vict.,  c.  86,  provides  for  the  licensing  of  district 
churches  and  chapels  for  the  celebration  of  marriage.  The  stat.  19  & 
20  Vict.,  c.  119,  enables  parties  who  have  entered  into  the  contract  of 
marriage  merely  before  tne  superintendent  registrar  to  have  the  cere- 
monies of  their  church  or  persuasion  added  at  any  time  afterw^urds. 
('Black.  Comm./  Mr.  Kerr's  ed.,  voL  1,  p.  464.) 

These  statutes  do  not  extend  to  marriages  contracted  out  of  England, 
or  to  marriages  of  the  royal  family,  which  are  regulated  by  a  particular 
statute,  12  George  III.,c.  11. 

Before  1885,  inaniages  within  the  prohibited  degrees  of  oonsan- 
guixuty  and  afiO^ty  were  valid  until  annulled  by  a  decJantory  sentence 
of  the  ecclesiastical  court,  after  which  they  beoime  void  ab  initio,  and 
the  issue  of  such  marriages  were,  by  such  sentence,  rendered  illegiti- 
mate ;  and  the  law  is  stiU  so  with  respect  to  personal  incapacity  exist- 
ing at  the  time  of  the  contract.  But  as  the  ecdesiaBtical  court  coiild, 
professedly,  only  proceed />rd  tahnte  animce,  and  its  authority  to  annul 
an  incestuous  marriage  was  foimded  upon  the  duty  of  putting  a  stop  to 
the  incestuous  intercourse,  the  power  of  annulling  the  marrii^e  ceased 
upon  the  death  of  either  of  the  parties.  The  ^ralidity  of  such  mar- 
riage, and  the  legitimacy  of  the  issue,  depended  therefore  upon  the 
contingency  of  a  suit  being  instituted  and  a  sentence  pronounced, 
during  the  joint  lives  of  the  husband  and  wifOi  But  now,  by  5  &  6 
Will.  IV.,  c.  54,  aJl  marriages  thereafter  celebrated  between  persons 
within  the  prohibited  degrees  of  consanguinity  or  affinity  are  abso- 
lutely void  to  all  intents  and  purposes,  .^id,  even  at  common  law,  a 
mamage  contracted  while  there  is  a  former  wife  or  husband  alive  is 
ipso  facto  void,  without  any  declaratory  sentence. 

Generally  speaking,  a  marriage,  valid  according  to  the  law  of  the 
coimtry  in  which  it  was  contracted^  is  valid  in  eyery  other  country. 
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TiuB  rule  k  howeytr  Bubjeet  to  aome  vneptioDS,  m  whtre  maniages, 
contracted  aoooidiBg  to  the  law  of  the  oountoy  {lex  loci^,  are  ooxuidered, 
in  the  oourta  in  which  their  yaliditv  happena  to  be  contested  as  oon- 
tnoted  in  TioUtian  of  some  principle  of  natunl  religion  or  morality,  or 
aa  where,  in  Penuor  Turkey, «  man  marries  a  aeoond  wife  in  the  life- 
time of  ^e  firstb 

A  constitution  of  the  emperor  Constaptine,  iwtored  in  476 
the  emperor  Zeno  {Cod.,  lib.  6,  fat,  27,  h,  B),  enabled  the  husband 
a  oonoufaina  who  had  children  by  her,  without  having  had  any 
child  ex  justis  nuptiia,  to  raise  the  ooncubina  to  the  dignity  of 
justa  uxor,  and  to  confer  on  those  QhOdren  the  privilege  of  ohilaren 
bom  ex  justis  nuptiis,  Uioiigh  aotuaUy  bom  ex  oonoubinata. 
Thia  was  oarxied  still  further  when  marriage  was  invested  with  a 
religious  charsoter.  Ita  efficacy  aa  a  sacrament  was  regarded  aa  so 
poweiful,  aa  to  have  a  retrospective  operation  upon  ohildrMi  bom  at  the 
time  when  there  was  no  semblanoe  or  intention  of  marriage  of  any 
kind,  provided  that  at  the  time  of  the  birth  there  existed  no  impedi- 
ment to  the  marriage  of  the  parents.  Alexander  III.,  who  filled  the 
papal  chair  from  1159  to  1181,  pronounoea  that "  Tanta  est  vis  matri- 
monii, ut  qui  antea  aunt  geniti,  poet  oontractum  matrimonium, 
legitimi  h8i)eantur."  Extravag,,  cap.  6,  "Qui  filii  sunt  legit." 
(Pothier,  TraiU  dit  Chnirattde  Manage.)  This  modification  of  the 
law  of  legitimaoy,  though  frequently  recommended  by  the  dergy, 
was  never  adopted  in  Kngland  by  the  laity.  It  is  however  the  law 
of  Scotland  as  well  aa  of  France,  and  of  most  other  Boman  Catholic 
countries. 

MARRIAGE,  ROMAN.  The  ri^t  coneeptbn  of  the  Boman 
institution  of  marriage  and  of  its  legal  consequences  is  essential  to 
enable  ua  to  i^roximate  to  a  proper  understandiiig  of  the  old  Boman 
poli^. 

Children  were  m  the  power  of  their  lather  ^Evaroifatio]  onl^  when 
they  were  the  o£Gq>ring  of  a  legal  marriage  (justss  nuptus,  or  justum 
matrimonium).  The  cases  of  legitimation  and  adoption  need  not  be 
conaidered  here.  To  constitute  such  a  legal  marriage  there  must  be 
between  the  parties  commbimm,  the  nature  of  which  condition  is  best 
explained  by  an  example : — Between  a  Boman  dtieen  and  the  daughter 
of  a  Boman  citizen  there  was  connwbmm,  and  as  a  oonseqtwnoe  the 
children  of  such  mairiage  were  Bcmiaa  dtiaens,  and  in  the  power  of 
then:  lather.  Between  a  Boman  dtisen  and  a  female  slave  (anoilla) 
there  was  no  omnii&iiim,  and  consequently  the  children  which  qirung 
from  auch  a  union  were  not  Boman  catiaens.  Whenever  there  waa  no 
ecnnubium,  the  children  followed  the  oondition  of  the  mother :  when 
there  was  eonmUmim,  they  followed  the  condition  of  the  father.  Varioos 
degreee  of  consanguinity,  as  Htb  relation  of  parent  and  child,  prevented 
eomnMum  between  parties  in  such  a  relation.  After  the  Emperor 
Claudius  had  married  Agrippina»  his  brother^a  daughter,  such  relation- 
ship was  no  longer  an  impediment  to  a  legal  marriage ;  but  the  Ueense 
was  carried  no  further  than  was  warranted  by  the  decree  of  the  senate, 
and  the  marriage  of  an  unide  with  his  aister^s  daughter  remained,  as 
before,  an  iUegal  union.  (Tacit.,  '  Annal.,'  xiL  7 ;  Gains,  i  a.  62.) 
Furtfier,  to  constitute  a  legal  marriage,  the  two  parties  must  be  of 
sufficient  bodily  maturity;  bodi  parties  also  must  consent,  if  th^  are 
capable  of  giving  a  legal  conaent  (sui  juris) ;  or  if  not,  their  puents 
mustconsenl 

The  ceremonial  parts  of  the  marriage  were  of  three  kinds,  by  any 
one  of  which  the  wife  was  said  to  oome  into  the  hand  of  the  husband 
(in  manum),  and  to  occupy  the  legal  relation  of  a  daughter.  A  woman 
who  lived  lor  one  year  with  a  man  without  interruption,  became  his 
wife  hf  virtue  of  tma  cohabittttioQ  (usus).  A«  In  the  case  of  all  move- 
ablea,  by  the  laws  of  the  Twelve  Tables,  one  year's  enjovment  of  a 
thing  transferred  the  ownenhijp  of  it,  so  by  one  yearns  tuuntemipted 
cohabitation  the  husband  acquired  that  interest  in  the  wife  which  was 
the  result  of  oomplete  maniage.  The  Twelve  Tables  provided  that 
if  the  wife  wished  to  avoid  we  legal  effiBot  of  this  cohabittttion,  it 
was  only  necessary  to  absent  herself  from  her  husband  lor  three 
nighta  during  the .  year,  which  would  be  a  sufficient  legal  interruption 
to  the  usus.  In  the  time  of  Gains,  this  part  of  the  old  law  had 
been  partly  aboli^ed  by  enactments,  ana  had  partly  fallen  into 
disuse. 

The  Confarreatio,  so  called  from  the  use  of  a  loaf  of  bread  on  the 
occasion,  appears  to  have  been  of  the  nature  of  a  religiouB  ceremony, 
and  it  existed  in  the  time,  of  Ckdus.  It  M>pears  that  certain  officea, 
such  as  that  of  Fbonen  Dialis,  could  be  held  only  by  those  who  were 
bom  of  parenta  who  had  been  married  by  the  ceremony  of  Conlatreatio. 
(Gahis,  i  112 ;  Tadt., '  Ann.,'  iv.,  U.) 

The  Coemptio  was,  in  form,  a  sale  (manoipatio)  before  five  witnesses. 
[MAirGiFn7M.J  The  Coemptio  might  be  made  either  between  a  woman 
and  her  intenided  husband,  in  which  case  she  became,  in  contemplation 
of  law,  his  daughter,  or  between  a  woman  and  a  stranger  (fiduoin 
causa),  which  was  a  necessary  legal  process  in  case  a  woman  wiahed  to 
ohanfle  one  guardian  for  another,  or  to  acquire  the  privilege  of  making 
a  will.  For  until  the  senatus  oonsultum  passed  in  the  time  of  Hadrian 
no  woman  could  make  a  testamentarv  disposition  (with  the  exoeption  of 
certain  privileged  persons),  unless  she  had  contnioted  the  Coemptio, 
that  is,  had  bmn  sold,  and  then  resold  and  manumitted.  The  Coemptio, 
being  effected  by  manoipatio,  worked  a  legal  change  of  status  ('  Dig.,' 
4. 5. 1),  or  drnkutHo  ecipUit  j  and  it  was  the  least  of  the  three  lands  of 
eapUii,  or  that  by  which  a  person  underwent  no  change  in 


his  civil  capacity,  except  the  being  transferred  into  another  family. 
(Paulus, '  Dig.,'  4.  5. 11.)  This  explanation  will  render  intelligible  the 
passage  of  Cicero  on  the  testamentary  power  of  women  (*  Topic,'  4), 
taken  in  connection  with  GaiuB  (I  §115,  Ac).  The  essays  of  Hoffiaumn 
and  Savigny,  in  the '  Zeitschrift  fUr  Geschichtliche  Bechtswissenschaft/ 
voL  iii,  p.  809,  Ac,  may  also  be  read  with  advantage. 

A  gift  from  husband  to  wife,  or  from  wife  to  husband,  was  void 
(with  some  lew  exceptions).  The  traneaotion  was  the  same  as  if 
nothing  had  been  done.  The  Donatio  mortds  causA,  or  divortii  causft, 
in  contemplation  of  death,  or  in  consideration  of  divorce,  was  a  valid 
gi£L 

There  could  he  no  dot  (marriage  portion),  unless  there  was  justum 
matrimoniunL  The  term  dot  oomprebended  both  what  the  wife  brought 
to  the  husband  on  her  own  account,  and  what  was  given  or  contracted 
to  be  given  by  any  other  person,  in  consideration  and  for  the  purposes 
of  the  marriage.  ('  Dig.,'  28.  8.  76.)  When  the  dot  came  from  the 
wife's  father,  it  was  called  profeetida,  but  when  from  any  other  person, 
advenUeia.  It  was  a  general  rule  that  the  dot  adventieia  remained 
with  the  husband,  unless  there  was  some  agreement  to  the  contraiy, 
in  which  case  it  was  called  dot  reeepUeia.  What  came  into  the 
husband's  posseBsion,  not  as  dot,  wtm  included  in  the  term  Paraphema 
{vapdup9pn),  or  Paraphernalia,  and  did  not  beoome  the  property  of  the 
huabend.  All  kinds  of  property  could  be  the  subject  of  dot,  U  they 
were  things  that  oould  be  estimated  by  number,  weight,  and  measure 
(res  fungibiles),  the  husband  took  them,  subject  to  the  liability  in  case 
of  a  dissolution  of  the  marriage,  of  restoring  thfaigs  to  the  same  number, 
weight,  and  measure.  Thii^  given  tMdot  mi^t  be  valued  or  not 
valued  (eastimata  and  innstimata);  in  case  thev  were  valued,  the  com- 
plete ownership  of  them  passed  to  the  husband,  inasmudi  as  tibe 
valuation  was  in  the  nature  of  a  sale,  and  the  husband  could  dispose 
of  the  things  sshe  pleased,  subject  only  to  the  liability  of  restoring 
their  value,  in  case  of  a  diss^tion  of  the  marriage.  If  the  thinn 
were  not  valued,  and  anv  loss  ensued,  without  the  fault  or  culpable 
neglect  of  the  huaband,  the  loss  fell  on  the  wife.  In  the  case  of  things 
w^ch  were  not  fungibiles  or  not  valued,  the  ownership  during  the 
marriage  mi^t  be  conaidered  ais  in  the  husband,  and  as  returning  to 
the  wile  on  the  dissolution  of  the  marriage.  In  such  a  case  the 
huaband  could  manage  the  wife'a  property  aa  his  own ;  he  enjoyed  tiie 
profits  of  it  during  the  marriage,  and  could  sell  it.  With  aome  ex- 
ceptions, however,  he  eould  not  sell  or  dispose  of  the  wife's  immove- 
able property  which  was  included  in  the  dot  (dotale  praedium). 
(Gkdus,  iL  §  68 ;  '  Instit,'  ii,  tit  8.)  The  portion  became  the  husband's 
on  the  solemnisation  of  the  maniage,  and  he  had  the  profits  of  it 
during  the  marriage.  In  the  case  of  divorce  the  portion,  or  a  part  of  it, 
aeoordiny  to  oiroumstanoes,  was  restored.  In  case  the  wife  died  during 
the  subsistenoe  of  a  marriage,  part  returned  to  her  &ther,  and  part 
remained  to  the  children  of  the  marriage,  if  any ;  but  it  might,  by  the 
terms  of  the  marriage  contract,  become  the  husband's,  even  if  there 
were  no  diildren  of  the  marriage.  As  to  the  portion  of  the  wife,  what- 
ever might  have  been  originallv  the  ri^ta  or  t^e  husband  over  it  by 
virtue  of  the  marriage^  it  waa  mlater  times  the  subject  of  the  express 
sti]^ulationa  of  the  maniage  settlement  The  questions  of  law 
wmoh  arose  on  the  subject  of  the  dot  were  numerous  and  sometimes 
difficult. 

In  enumerating  the  modes  by  which  a  man  may  acquire  property 
perMi^ioertUatem,  Gains  mentions  marriage,  by  which  a  woman  comes 
in  fnanwn  viri,  and  he  observes  that  all  tilings  pass  to  the  husband. 
The  meaning  of  this  passage  is  perhaps  not  qmte  certain ;  but  it  is 
partly  explnned  by  what  has  been  already  said. 

{JKff.  23,  til  8,  'De  Jure  Dotium;^  tit.  5,  'De  Fundo  dotal!;' 
Ulpian,  Frag,,  vi, '  De  Dotibus ; '  Thibaut,  Syttem  det  Pandekten-IUchtt. 
See  Lindl^s  translation.) 

MABBUBIUM  VULGAHE  (White  Horehound),  a  biennial  or 
perennial  herbaceous  plant,  common  by  roadsides,  the  officinal  part  of 
which  is  the  leaves;  these  are  to  be  collected  without  the  stidks. 
They  are  of  a  whitish-gray  woolly  appearance,  possessed  of  a  faint 
odour,  which  becomes  less  by  drying,  and  a  bitter  sharp  taste.  Ten 
pounds  of  leaves  yield  four  pounds  of  extract.  Their  chief  constituents 
are  a  bitter  extraotiTe,  with  a  volatile  oil,  and  probably  some  astringent 
matter. 

White  horehound,  when  young,  is  apt  to  be  confounded  with  many 
other  labiate  plants,  particulariy  tiie  Ballota  nigra,  or  black  horehoimd, 
which  possesses  a  disagreeable  odour.  The  medicinal  propertiea  of 
horehound  are  very  insigiuficant,  being  demulcent,  slightly  tonic,  and 
astringent.  As  a  popular  remedy,  it  enjoys  great  fiivour  in  many  pul- 
monary complaints;  but  the  preparations  vended  under  the  name  of 
horehound  often  contain  more  efficient  ingredients,  to  which  they  owe 
their  success,  especially  opiates.  ' 

HABS,  the  planet  which  comes  next  to  the  earth  in  order  of 
distance  from  the  sun,  is  a  brilliant  star,  of  a  slightly  red  tint.  On 
examination  in  a  telescope,  this  colour  is  found  to  belong  to  parts  of 
the  sur&ce  of  the  planet  which  have  been  conjectured  to  be  land ; 
the  rest,  which  appean  somewhat  green,  being  supposed  to  be  sea. 
Certain  white  spots,  which  appear  at  each  pole  after  the  winter  of  its 
henusphere,  and  disappear  during  its  summer,  have  been  conjectured 
to  be  snow.  The  apparent  diameter  of  Mars  varies  from  3**6  to  18*  '28, 
being  6'''29  when  the  planet  is  at  ita  mean  distance  from  the  earth. 
The  real  diameter  is  '617  of  that  of  the  earth,  or  about  4100  miles. 
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Its  buU^  is  *1886  of  thst  of  the  earth,  and  its  mass  Is  '0000008927  of 
that  of  the  aim,  or  about  the  2546000th  part. 

The  planet  revolves  on  its  axis  in  24^  39»  21**8,  and  the  aids  is 
inclined  to  the  ecUptic  30°  18'  lO'-S.  Its  light  and  heat  are  48  per 
cent,  of  those  of  the  eart^ 

EUmenU  of  the  Orbit  of  Man. 

Epoch  1799,  December  81, 12^  mean  astronomical  time  at  Seebeig. 

Semiazis  major  1*5236928,  that  of  the  earth  being  assumed  as  Uie 
unit. 

Excentridtj  '0933070;  its  secular  increase  (or  increase  in  100 
years)  '000090176. 

Indination  of  the  orbit  to  the  ecliptio  1^  51'  6"'2;  its  secular 
alteration  insensible. 

Longitudes  from  the  mean  equinox  of  the  epoch  (1.)  of  the 
asoenHing  node  47°  59'  3S"*4 ;  its  secular  increase  (combined  with  the 
precession)  2500'' ;  (2.)  of  the  periheUon  332"*  22'  51'' ;  its  secular 
mcrease  (combined  with  the  precession)  6582";  (3.)  of  the  planet  (mean) 
282*  38'  23''-2. 

Mean  sidereal  motion  in  one  mean  solar  day,  81'  26"'655 ;  in  865^ 
days  689100"'789 ;  sidereal  revolution  686*9796458  mean  solar  days. 

kABS,  or  MAYORS.    [Abe8.1 

MABSHGAS.    [Vbesmj,,  Hydride  of .'\ 

MABSH'S  TEST  FOR  ABSENIC.  [Assaaao,  Dxteotiov  oi  ; 
MwrtkU  TatA 

MABSHAL,  a  term  which  in  its  origin  meant  simply  a  groom  or 
manager  of  horses;  but  from  the  importance  of  suoh  an  emplc^ment 
in  «  rude  warlike  nation,  the  office  of  tw^rnlml  became  invested  with 
great  military  authorilnr,  which,  aooording  to  the  usage  of  Uie  times, 
drew  to  itself  a  considerable  dvil  jurisdiction.  One  of  the  principal 
officers  of  state  is  the  king's  marshal,  which  office  is  now  held  here- 
ditarily \q  the  Duke  of  S'orf  oik,  who  is  said  to  have  the  office  of 
marshal  of  England,  and  also  an  honour  in  respect  of  which  he  is  earl 
marshaL  This  office  was  executed  in  time  of  war  in  the  king's  host,  or 
army ;  in  time  of  peace,  in  the  aula  r^gis,  or  king's  great  court.  Upon 
the  division  of  the  aula  regis,  the  marshal  appointed  deputies  in  the 
new  courts.  In  the  King's  Bench  the  marshal's  deputy  was  called  the 
marshal  of  the  marshalsea  of  the  king's  court,  or  marshal  of  the  King's 
Bench.  In  the  Exchequer,  the  deputy  was  Tn^wi>i«.i  of  the  Exchequer, 
or  clerk  of  the  marshalsea  of  the  ^uhequer.  The  duty  of  the  acting 
marahal  is  regularly  to  attend  the  court,  and  to  take  into  his  custody 
all  persons  committed  to  his  custody  by  the  court. 

The  lord  high  constable,  when  there  was  one,  and  the  earl  marshal, 
were  the  judges  before  whom  the  court  of  ohivaliy  or  court  martial 
was  held.  This  court  had  cognisance  of  contracts  touching  deeds  of 
arms  and  of  war  arising  out  of  the  realm,  and  of  all  appeals  T Appeal] 
of  offences  committed  out  of  the  reidm,  and  of  matten  within  the 
realm  relating  to  war,  in  cases  which  the  courts  of  common  law  were 
incompetent  to  decide.  Its  proceedings  were  according  to  the  course 
of  the  Boman  or  civil  law.  The  earl  m^i-aVi  cannot  hold  this  court 
alone,  and  there  has  been  no  hereditary  or  permanent  hi^  constable 
since  the  forfeiture  of  the  Duke  of  Budlongham — ^'poor  Edward 
Bohun  "—in  the  time  of  Henry  VIII.  In  the  few  cases  m  which  the 
court  of  chivalry  has  been  since  held,  a  high  constable  has  been 
appointed  for  the  occasion.  In  the  case  of  an  appeal  of  death  brought 
in  1583  against  Sir  Frands  Drake  by  the  heir  of  one  Doughtie,  whose 
head  Dr^e  had  struck  off  in  parts  beyond  sea.  Queen  £Uijsabeth 
refused  to  appoint  a  high  constable;  and  thus,  says  Lord  Coke,  the 
appeal  slept.  The  minor  duties  of  the  earl  marshal  are  set  out  with 
great  minuteness  of  details  in  a  document  preserved  in  Spdman's 
'GloBsaiy.' 

MABSHALSEA.  In  the  marshalsea  of  the  king's  household  there 
were  two  courts  of  record.  1.  The  original  court  of  the  marshalsea 
was  to  hear  and  determine  causes  between  the  servants  of  the  king's 
household  and  others  within  the  verge;  that  is,  within  a  oirde  of 
twelve  miles  roimd  the  king's  palace.  2.  The  palace  court  was  erected 
by  Charles  L,  confirmed  by  Charles  II.,  and  had  authority  to  try  all 
personal  actions  between  party  and  party,  though  neither  of  them  were 
of  the  king's  household,  provided  the  cause  of  action  arose  within  twelve 
miles  round  Whitehall. 

The  court  of  the  marHhalsea  and  the  palace  court  wei«  abolished  by 
the  statute  12  &  13  Vict  a  101,  as  was  also  the  old  Mamhalnm  prison. 

(Blackstone's  Comm.,  voL  iii.,  B.  M.  Kerr's  edit.) 

HABSHES  are  those  places  of  greater  or  less  extent  on  the  earth's 
surface,  where  the  soil  is  almost  constantly  soaked  with  water.  The 
swamp,  the  bog,  the  fen,  and  the  morass,  are  so  many  different  names 
for  the  same  thing,  or  modifications  which  have  not  yet  been  defined. 
Whether  marshes  be  considered  with  regard  to  their  advantages  or 
disadvantages,  they  are  equally  interest!^,  and  are  objects  that  call 
for  the  attention  of  individuals  and  sometimes  of  states.  The  advan- 
tages which  they  ofier  are  of  limited  extent,  and  may  be  divided  into 
spontaneous  and  artificial.  The  former  consist  in  the  natural  pro- 
ductions which  are  /umiahed  by  some  of  them,  of  which  x)eat  is 
unquestionably  the  most  important  (Ireland,  Holland.)  [Boo,  in 
Nat.^  Hist.  Div.]  Some  furnish  iron-ore  in  considerable  quantity — 
bog  iron-ore — ^wmch  is  formed  in  them  by  the  action  of  decomposing 
vegetable  matter  on  water  holding  salts  of  iron  in  solution,  arising  from 
the  decomposition  of  other  iron  ores;  and,  though  generally  of  a  bad 


kind,  owing  to  the  phosphorus  it  ocntains,  it  is  sometimes  very  good, 
snd  worked  with  advantage  (Siberia) ;  others  supply  aquatic  game  in 
abundance,  which  is  a  great  resource  to  the  neighbouring  inhabitants, 
either  for  consumption  or  as  an  article  of  commerce  (the  marshes  of 
Tuscany) ;  others  again  abound  in  eels  snd  other  fish ;  and  some,  as 
those  of  the  Sadne  in  France,  and  those  of  Poland,  the  Ukraine,  and 
Bohemia,  are  valuable  for  the  myriads  of  leeches  which  they  furnish, 
and  which  are  sent  to  distant  parte.  The  soil  itself,  dug  up  from  the 
marshes,  which  is  called  bog-Mirth,  and  the  upper  surface  of  the  peat 
bogs,  burnt  or  unbumt,  are  in  many  cases  considered  an  excellent 
manure,  and  employed  as  such.  (Poland,  France.)  The  reeds,  rushes, 
willows,  fta,  which  grow  so  abimdantly  in  certain  marshy  lands,  are  in 
many  places  objects  of  considerable  importance.  (Italy,  Holland.) 
The  artificial  advantages  to  which  marshes  may  be  turned  are  confined 
chiefly  to  the  cultivation  of  rice,  where  climate  and  other  circumstances 
are  &vourable  to  the  growth  of  this  grain.  (North  America,  Hungary.) 
The  disadvantages  of  marshes  are  great :  ^hey  are  in  general  fatal  to 
health,  and  agriculture  suffers  by  the  loss  of  all  the  marshy  land. 
That  health  is  materially  injured  by  the  pestilential  air  of  marshes  is 
evident  from  tiie  fact  that  the  ordinary  mean  length  of  life  in  their 
neighbourhood  is  very  low.  Cattle  are  also  great  sufferers  from  the 
influence  of  marshy  grounds.  The  engineer  Bauch  says, "  Marshes  are 
the  ulcers  of  the  eartii,  which  blur  the  fair  face  of  nature,  idiere  all 
should  be  beauty ;  and  from  these  infectious  sores  the  languor  of  death 
extends  fsr  and  wide  over  all  that  should  live  and  flouritti ; "  but  the 
details  of  their  baleful  influence  are  nowhere  more  strikingly  set  forth 
than  in  the  prise  essay  on  this  subject^  by  M.  Bamel,  of  Paris. 

A  particular  case,  on  a  part  of  the  Italian  coast,  derived  however 
from  another  authority,  will  well  illustrate  this  subject,  so  far  as 
regards  maritime  marshes.  Both  ancient  and  modem  authors  have 
announced  the  fatal  effects  produced  in  the  neighbourhood  of  marshes 
by  the  admizture  of  their  waters  with  that  of  the  sea,  and  a  local 
belief  of  the  same  thing  is  very  common  and. strong  on  the  borders  of 
the  Mediterranean  in  Italy.  On  the  south  of  the  Ligiuian  Apennines 
is  a  marshy  shore,  bounded  on  the  west  for  twelve  miles  by  that  sea, 
on  the  south  by  the  river  Serchio,  and  on  the  north  by  the  Frigido,  a 
torrent  commencing  at  the  foot  of  the  mountains,  hi  the  state  of 
Msssa  di  Csiraia,  running  three  or  f o\ir  miles  over  the  Isnd,  and  then 
falling  into  the  sea.  The  plain  is  from  two  to  four  miles  wide,  and  is 
traversed  by  a  few  short  streams,  two  of  which  divide  it  into  three 
separate  bauns.  The  rain  and  spring  waters  which  flow  into  these  are 
slowly  discharged  into  the  sea  by  natural  or  artificial  canals,  penetrating 
the  sand-banks  on  the  sesrside.  The  level  of  these  stagnant  waters  is 
between  the  levels  of  hi^  and  low  tide  in  the  sea,  there  being  but 
little  difference  between  wese  two  points  in  this  part  of  the  Mediter- 
ranean. In  this  state  of  things,  when  the  waters  of  the  sea  arose  from 
sny  circumstance  (unless  the  waters  of  the  msrshes  were  very  high), 
they  used  to  return  up  the  ditches,  fill  the  basins,  and  inundate  the 
ooimtry  to  the  foot  of  the  mountains ;  and  with  a  north-west  wind, 
the  waves  used  to  penetrate  with  force  to  the  interior.  The  mixture 
of  fresh  and  salt-water  thus  formed,  snd  which  in  sununerwas  rarely 
changed,  became  corrupt,  and  spread  infection  of  the  most  destructive 
kind  over  the  neighbourhood.  In  this  way  the  effecto  of  the  malmia 
were  reproduced  annually;  the  population,  though  small,  presented 
feeble  infants  and  diseased  men,  old  age  being  unknown  there.  All 
attempts  to  avoid  the  sootuge  by  living  on  the  hills,  or  in  the  interior, 
and  nequenting  the  plain  only  when  the  business  of  cultivation 
required,  were  vain;  the  inhabitants  fell  victims  to  the  extensive 
influence,  and  much  more  rapidly  did  a  stranger  suffer  from  the 
deleterious  atmosphere :  a  sojourn  for  one  single  night,  in  the  months 
of  August  and  September,  causing  inevitable  death  to  the  incautious 
traveUer. 

Such  had  been  the  state  of  things  from  time  immemorial  until  1740- 
1741,  when,  after  the  neoesslty  of  excluding  the  sea  from  these  marshes 
had  been  insisted  upon  by  many  experienced  persons,  a  sluice,  with 
folding  gates,  competent  to  give  emission  to  the  waters  of  the  marsh, 
but  prevent  the  sea  from  entering,  was  constructed  at  the  mouth  of 
the  Burlamaoca.  The  most  complete  and  imexpeoted  success  imme« 
diately  followed  upon  and  continued  with  this  work.  The  year  after 
its  completion  there  were  no  appearances  of  the  terrible  maladies  which 
previously  appeared  every  year.  The  inhabitants  soon  recovered 
health,  and  the  land  being  very  fertile,  t^e  population  rapidly  in* 
creased.  But  the  neighbouring  parts  were  long  left  a  prey  to  the 
destroying  influence  of  the  mixed  marsh-waters.  The  19th  century 
had  been  some  years  entered  upon  before  the  inhabitanto  around  other 
basins  were  considered ;  and  it  was  not  imtil  so  late  a  period  as  1821, 
that  the  guarding  with  sluices  of  the  remaining  outlets  from  the 
marshes  was  complete.  ''  Since  that  time,"  says  Sig.  0.  Oiorgini,  whose 
account  of  these  proceedings  is  here  abridged,  "  the  diseases  of  malaria 
have  ceased  so  entirely  at  all  points,  that  no  other  dangers  are  now 
incurred  regarding  the  insalubrity  of  the  atmosphere,  than  such  as 
may  arise  from  n^ect  of  these  sluices,  which  the  inhabitants  of  the 
country  should  regard  as  their  palladium."  'Ann.  de  ChinL  et  de 
Phys.,'  1825,  vol  xxix.,  pp.  225-240. 

The  causes  of  the  malarious  condition  of  the  atmosphere  occssioned 
by  the  mingling  of  tiie  marsh-waters  with  those  of  the  sea,  constitute 
too  extensive  a  subject  of  investigation  to  be  entered  upon  at  any 
length  in  this  place.    It  may  be  stated,  however,  that  by  the  mutuu 
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y»«ctioii  upon  each  other  of  the  eulphatee  contained  in  the  sea-water, 
and  the  vegetable  matter  partly  euBpended  and  partly  diaaolved  in  the 
water  of  the  marsheB,  sulphuretted  hydrogen  gas  is  copiously  evolved, 
which  if  not  wholly  identical  with  the  deadly  miasma,  certainly  forms 
a  considerable  and  probably  the  most  active  part  of  it.  Further  in- 
formation on  this  subject  will  be  found  in  the  article  Ssa,  where  its 
gaseous  constituents  and  its  particular  nature  on  certain  coasts  are 
described. 

Nevertheless  all  marshes  are  not  equally  prejudicial  to  health ;  but 
independent  of  their  different  degrees  of  insalubnty,  they  present  other 
distinguishing  features.  The  dunate,  the  nature  of  the  soil,  «nd  the 
vegetation,  are  all  so  many  circumstances  which  vary  the  appearance 
and  character  of  marshes.  The  quantity  of  water  is  also  very  diifferent ; 
in  some  cases  it  is  hardly  visible,  while  in  others,  at  least  in  certain 
seasons,  the  mtfsh  presents  the  ai^Mct  of  a  multitude  of  stagnant  pools 
covered  with  aquatic  birds.  One.  of  the  five  natural  orders  of  birds, 
the  Waders  {OralUe  of  Lituueus,  OraUatorea  of  Uliger  and  of  Vigors) 
[Birds,  in  Nat.  Hist.  Div.],  are  the  characteristic  feathered  inhabi- 
tants of  swamps  and  marshes ;  in  addition  to  which  their  waters  support 
their  contingent  of  the  order  Swimminp^  Birds,  Antere$  or  NakUortB, 
some  of  which  are  peculiar  to  them.  This  is  the  case  with  many  of 
the  Tuscan  marshes,  which  are  moreover  remarkable  for  their  floating 
islands,  which  sometimes  unite  and  cover  a  huge  surface :  these  islands 
have  little  solidity,  and,  eventuallv  sinking,  become  in  time  converted 
into  peat,  like  those  in  the  lakes  of  Cashmere ;  some  of  these  marshes 
gain  in  extent,  while  the  soU  of  others  gradually  rises,  and  the  marsh 
disappears.  Reeds  are  particularly  abundant  in  the  Tuscan  marshes, 
and  Uiey  are  applied  to  a  great  number  of  useful  purposes.  The 
quality  of  the  mush-water  uso  differs :  thus,  in  some  of  the  marshes 
of  South  Carolina,  in  the  United  States,  it  is  salt,  as  likewise  at 
Rochelle,  Rochfort,  fto.,  in  France.  In  other  places  it  is  sulphurous, 
as  is  the  case  with  the  marshes  of  Mesopotamia ;  in  many  it  is  ferrugi- 
nous, as  in  Siberia,  where  the  marshes  are  strongly  impregnated  with 
sulphate  of  iron  from  the  vitriolic  springs  which  flow  into  uieuL  The 
trees  which  are  found  imbedded  in  these  marshes  are  so  thoroughly 
impregnated  with  bzide  of  iron,  that  they  supply  an  ore  of  excellent 
quality,  furnishing  a  metal  free  from  llie  defect  of  brittleness  so 
common  to  the  iron  of  most  other  bog-ores.  In  some  cases  the  water 
of  the  marsh  exhales  an  intolerable  smell  of  sulphuretted  hydrogen, 
arising  from  the  decomposition  of  the  sulphate  of  magnesia,  or  Efwom 
salts  (which  is  continually  forming  on  their  banks),  in  conformity 
with  phenomena  already  noticed.  (Siberia,  and  the  banks  of  tiie 
Euphrates.) 

In  cold  countries  marshes  freese,  but  seldom  become  dry ;  in  warm 
countries,  on  the  contrary,  the  mushes  are  often  dry,  and  such  can 
never  form  peat.  As  to  the  vegetation  of  marshes,  it  is  either  oom- 
poeed  of  reeds,  rushes,  a]g»,  graminese,  or  mosses,  of  which  several 
species  of  Sj^iagmtm,  or  b^-moss,  are  the  most  conmiou  in  peat-bogs. 
Brushwood  of  various  kinds,  and  willows  and  aiders;  are  also  common 
in  marshy  grounds. 

Marshes  are  foimd  in  all  kinds  of  situations,  in  continents  and  in 
islands  (Iceland,  Anau,  &c.),  on  the  margin  of  the  sea,  as  well  as  in  the 
interior  of  the  land,  on  the  slopes  and  even  on  the  summits  of  moun- 
tains, as  well  as  in  the  plains.  Most  countries  have  them  in  greater  or 
less  abundance,  but  it  has  been  remarked  that  they  are  less  oonmion  in 
Asia  and  in  Africa  (as  far  as  the  latter  is  known)  than  in  Europe,  and 
that  they  are  more  abundant  in  America  than  elsewhere.  In  this 
latter  part  of  the  world  almost  all  the  plains  are  wet  and  abound  in 
marshes ;  they  are  exceedingly  common  in  the  northern  countries  of 
the  globe,  particularly  in  the  flat  parts  bordering  on  the  sea,  where  the 
land  is  low  and  the  subsoil  day.  Here  the  ndn  and  snow-water 
accumulate,  and  remain  for  want  of  sufficient  evaporation  to  carry 
them  off! 

It  would  be  impossible  to  enumerate  all  the  existing  marshes :  we 
may  however  observe  that  in  Italy  there  are  the  Tuscan  and  the 
celebrated  Pontine  marshes,  which  are  of  great  extent;  in  France 
there  are  about  l,fiOO,000  aipens,  or  French  acresi,  of  marshes,  some  of 
great  surfiKse,  as  that  of  Montoixe  near  the  mouth  of  the  Loire,  which 
has  been  worked  for  its  peat  for  upwards  of  five  hundred  years,  and 
gives  constant  employment  to  8000  persons.  Ireland  contains  about 
3,000,000  acres  of  marsh ;  the  marsh  or  bog  of  Allen  alone  contains 
800,000  acres,  and  there  are  others  very  extensive.  England  has  had 
many  marshes^  particularly  in  Lincolnshire,  Somersetshire,  Kent,  and 
Cambridgeshire ;  Chester,  Huntingdonshire,  Lancashire,  and  Stafford 
have  also  had  extensive  marshes,  some  of  which  contain  embedded 
trees,  but  the  improvements  in  drainage  of  modem  times  have  ren- 
dered them  insignificant,  except  in  a  few  maritime  localities. 
Scotland  is  much  diverrified  with  marshy  ground,  as  in  Peebles- 
shire, Ayrshire,  Stirlingshire,  Kinross,  &a  As  for  HoUand,  the 
whole  coimtry  is  properly  a  drained  marsh,  and  it  still  contains 
some  extensive  bogs  which  furnish  peat.  All  the  space  along  the 
coast  from  Holland  to  Denmark  ia  little  better  than  a  succession 
of  marsh  and  sand.  Russia  in  Europe  has  marshes  of  vast  extent,  as 
those  at  the  source  of  the  Don,  along  the  river  Pripitz,  and  round  the 
9ea  of  Acoff,  as  also  in  Finland  and  the  Baltic  Provinces,  in  Lithuania 
and  Poland.  The  eastern  part  of  Pruasia  abounds  in  swamps.  Norway 
md  Sweden  have  some  bogs,  but  little  in  proporticitt  to  their  territory. 
In  Bessarabia  in  Turkey,  and  all  along  the  lower  Danube,  there  are 


extensive  marshes  covered  with  reeds.  In  Hungary  the  marshes  sre 
estimated  at  2,000,000  arpens.  Switaerland  has  some  considerable 
swampv  patches,  many  of  which  are  on  Uie  slopes  of  the  mountains  and 
in  the  liigher  valleys.  In  Spain  and  Portugal  there  are  some  extensive 
marshes ;  indeed  they  are  more  or  lees  scattered  all  over  Europe. 

Asia  has  its  marshes  and  swamps,  but  they  are  less  common  than  in 
Europe,  if  we  except  the  northern  portion,  where  they  are  in  great 
number  and  very  extensive,  as  between  the  lower  Ob  and  the  Yenisei, 
and  between  this  last  river  and  the  Lena.  There  is  between  the  little 
Tftnguska  and  the  Yenisei  the  marsh  called  Lis,  equal  in  extent  to  the 
great  lake  Ladoga,  suspended  as  it  were  in  the  midst  of  rocky  hills. 
The  province  of  Okhotsk  has  many  swampy  forests.  A  large  part  of 
China  is  naturally  swampy,  but  it  is  to  a  great  extent  drained  by  the 
numerous  canals  which  intersect  the  country.  Tonquin  has  many 
marshes,  and  the  peninsula  of  Malacca  contains  many  of  great  extent. 
In  India,  thcT  province  of  Oude  has  some  extensive  marshes  covered 
with  reeds,  the  retreat  of  great  herds  of  wild  buffaloes.  The  mouths 
of  the  greater  part  of  the  rivers  of  India  are  marshy,  and  large  swamps 
are  sometimes  found  along  their  course,  as  is  Uie  case  with  the 
Padder.  There  is  a  vast  marsh  in  the  'i^ey  of  Cashmere,  between 
the  city  of  that  name  and  the  Wulur  lake,  from  which  indeed  it  is  only 
vaguely  separated.  In  the  northern  provinces  there  are  many  savan- 
nahs, or  wet  meadows.  There  are  swamps  along  ^e  Euphrates;  and 
those  of  Mesopotamia  are  bitter,  sulphurous,  and  salt,  m  Persia  the 
province  of  Ghilan,  in  other  respects  fertile  and  beautiful,  ia  very  un- 
wholesome on  account  of  its  marshes  and  marshy  forests.  Masenderan 
has  also  many  swamiML  The  eastern  side  of  the  lake  Aral  is  marshy.  The 
steppes  of  the  Kirghis  aboimd  in  salt  marshes  and  pools.  The  Asiatic 
islands,  that  is,  all  those  that  are  of  any  extent,  contain  marshes :  thus 
part  of  the  coaiBt  of  Sumatra  is  covered  with  extensive  marshes,  which 
have  caused  it  to  receive  the  name  of  **  the  pestiferous  coast ;"  the 
reeds  are  gigantic  bamboos,  and  a  continual  fog  lumgs  over  the  aquatic 
soiL  Batavia,  Samarang,  and  other  places  in  the  island  of  Java  are 
reputed  to  be  so  unwholesome,  in  consequence  of  the  stagnant  waters 
and  pestilential  marshes,  that  the  island  has  been  named  the  grave  of 
Europeans.  The  Philippine  Islands  have  a  great  many  peat  bogs. 
Australia  has  much  marshy  ground  along  the  coast,  and  immense 
swamps  have  been  seen  inland. 

As  for  Africa,  its  interior  is  too  little  known  to  enable  us  to  speak 
with  any  certainty  of  its  marshes ;  but  the  southern  part^  according  to 
Barrow,  has  many  and  extensive  swamps  covered  with  reeds  and  saline 
plants.  ^  Some  of  the  riyers  on  the  east  are  marshy  at  their  embouchures, 
which  is  also  the  case  with  the  Quorra.  Mada^ucar  contains  marshes, 
in  which  the  singular  RavenaJa  ( Urama  tpecio$a),  a  kind  of  palm,  grows, 
remariEable  for  the  size  and  disposition  of  its  leaves,  which  are  similar 
to  those  of  the  banana,  and  are  employed  by  the  natives  as  table-doths, 
napkins,  plates,  dishes,  and  spoons. 

America  contains  immense  marshes.  In  the  frigid  zone  of  the  New 
World,  as  far  as  known,  fog-envdoped  marshes  have  been  found.  To 
the  westward,  in  Russian  America,  the  land  lying  between  the  coast 
and  the  mountains  m  a  slip  of  black  swampy  soil ;  some  of  the  marshy 
grounds  are  on  the  dopes  of  the  mountains  and  retain  the  water  like  a 
sponge ;  the  verdure  (being  covered  with  moss  of  various  kinds)  gives 
them  the  appearance  of  firm  land,  but  in  endeavoming  to  pass  them 
the  traveller  sinks  up  to  the  waist  On  the  oppodte  or  east  coast  of 
America  we  find  Newfoundland  intersected  by  marshes  and  morasses. 
Lower  Canada  has  ndther  marshes  nor  stagnant  water.  To  the  south 
of  the  great  lakes  of  North  America,  and  as  far  south  as  Mexico,  the 
United  States  contain  a  great  number  of  marshes,  and  some  of  them  of 
great  extent.  The  low  lands  of  Mexico  also  contain  many  swamps. 
The  former  intendencia  of  Vera  Cruz  ia  principally  occupied  wUh 
mardies  and  sands.  South  America  contams  a  great  abundance  of 
extensive  marshes,  as  on  the  upper  Apure,  an  affluent  of  the  Orinoco ; 
and  the  ddta  of  the  latter  river  is  one  vast  swamp.  The  region  which 
extends  between  the  Andes  and  the  Pacific  has  little  marshy  ground, 
if  we  except  Chaco,  where  there  are  many  swampy  valleys ;  but  on  the 
other  hand  the  immense  plains  which  occupy  the  whole  interior  of 
the  continent,  from  the  mountains  of  Caraicas  on  the  north  to  the 
Straits  of  Magalhaens  on  the  south,  contain  a  great  number  of 
extendve  marshes.  All  tiie  immense  basin  of  the  Amazon  is  covered 
with  swamps  and  wet  land  and  marshy  forests,  many  of  which,  how- 
ever, at  certain  seasons,  form  the  bed  of  the  enlarged  rivers.  To  the 
south  of  the  Campos  Parexis,  the  provinces  of  Moxos  and  Chiquitos 
contain  extensive  marshes ;  in  the  latter  particularly  there  is  the  great 
lake  or  marsh  of  Xarayes.  This  marsh  is  temporary,  however,  being 
dry  a  great  part  of  the  year,  and  then  covered  with  the  corn-flag 
{Oiadiolut)  and  other  IriaecB,  In  the  province  of  Cordova  are  the 
swamp  of  Los  Porongos,  the  Mar-chiquito,  &c.  In  La  Plata  there  is 
the  great  marsh  of  Ybera,  formed  by  the  infiltrations  of  the  Parana. 
At  the  north-west  extremity  of  the  Pampa  of  Buenos  Ayres  is  the 
great  reedy  marsh  called  Los  Canaverales,  and  along  the  whole  course 
of  the  Rio  Mendoza,  and  between  that  river  and  the  foot  of  the 
Cordilleras,  there  are  extendve  marshes.  They  also  exist  on  the  upper 
part  of  Rio  Negro.  In  short,  we  may  say  that  all  the  immense  region 
of  the  Pampas,  or  plains  of  South  America,  contains  marshes.  In 
ascending  the  coast  we  find  the  great  island  of  Marajo  at  the  embou- 
chure of  the  Amaiions,a  condderable  tract  of  which  is  a  manh,  formed 
in  part  by  the  depodt  from  the  water  of  the  river,  and  in  part  by  the 


M 


MAMELLO  TOWER 


MARTYRS,  MARTYROLOaY. 


p^ds  of  tlie  sea.    Earther  north  a^gm  the  whole  ooaat  of  French 
Cruyana  is  a  swamp* 

This  enumeration  of  the  known  marshes  and  swamps,  though  com- 
prehensive, is  however  far  from  being  complete.  Veiy  laige  portions 
of  the  earth's  surface  still  remain  unexplored.  Kevertheless  it  is 
certain  that  the  extent  of  marshy  ground  is  very  great;  and  probablv 
it  was  formerly  much  greater,  for  a  multitude  of  natural  circum- 
stances have  greatly  diminished  marshes,  and  are  still  e£Eacingthem  by 
degrees.  On  the  other  hand  colonisation,  and  the  consequent  increase 
of  population  in  the  newly  settled  places,  cause  the  clearing  of  forests 
and  the  draining  of  marshes  to  go  on  rapidly.  There  is  no  doubt  that 
in  proportion  as  the  swamps  are  dried  up  the  source  of  manjr  diseases 
win  be  got  rid  of ;  but  again,  it  may  be  doubtful  whether  the  increased 
drought  occasioned  by  so  vast  a  reduction  of  evaporating  surface  znay 
not  engender  other  diseases  equally  fatal  with  those  which  now  spring 
from  the  superabundance  of  swampy  gi-ound ;  and  it  is  possible  that 
even  absolute  sterility  may  result,  in  some  cases,  from  imprudent 
drainage. 

MARTELLO  TOWER,  a  circular  building  of  masonry,  generally 
two  stories  high ;  the  lower  stoiy  is  divided  into  chambers  for  the 
reception  of  stores,  and  the  upper  serves  as  a  casemate  for  troops :  the 
roofs  are  vaulted,  and  that  of  the  upper  story  is  shell-proof.  The  wall 
of  the  building  terminates  above  in  a  parapet ;  and,  on  the  terreplein 
of  the  roof  are  placed  pieces  of  artillery,  which  rest  on  platCorms  of 
timber  traversing  on  pivots,  so  that  the  guns  are  capable  of  being  fired 
in  any  direction.  The  entrances  are  at  a  considerable  height  above  the 
ground,  and  over  those  are  machicolations.  The  whole  work  is  gene- 
raUy  surrounded  by  a  ditch  and  glacis. 

It  is  probable  that  the  name  of  such  works  should  be  Mortella 
Towers,  since  it  is  supposed  to  have  been  derived  from  that  of  a  fort 
in  Mortdla  (Myrtle)  Bay,  Corsica,  which  alter  a  gallant  resistance  was 
taken  in  1794  by  a  British  naval  force.  Many  such  towers  were, 
duxing  the  late  revolutionary  war  and  since,  built  on  the  coasts  of 
this  country,  in  Ireland,  in  Jersey,  and  elsewhere.  In  England,  after  a 
period  of  disuse,  many  of  these  towers  have  recently  been  supplied 
with  an  improved  armament. 

MARTIAL  ETHIOPS,  the  obsolete  name  for  magnetic  oxide  of 
iron.    [Metals:  Iron.] 

MARTIAL  and  MILITARY  LAW  do  not  mean  the  same  thing ; 
and  though  they  are  here  joined  for  convenience,  our  observations 
shall  be  made  upon  each  severally,  without  confounding  it  with  the 
other. 

Martial  law,  better  known  to  some  as  drum-head  law,  is  the  arbi- 
trary exercise  of  militaxy  power  and  authority  for  the  purpose  of 
enforcing  complete  submission,  and  is  exerted,  in  the  way  of  war,  to 
whatever  degree  it  be  necessary,  in  quelling  disturbance,  dispersing 
mobs,  repressing  all  signs  of  resistance,  and  punishing  sununiurily  on 
the  spot  any  act  of  insubordination.  It  depexuis  entirely  on  the  will 
of  the  ofiGlcer  in  chief  command ;  who  usually  does,  however,  delegate  this 
arbitrary  power  to  a  court-martial,  composed  of  officers  on  the  spot  to 
judge  of  offences  and  to  award  punishment;  and  this  is  sometimes  called 
a  drum-head  court-martial.  It  is  this  bitter  kind  of  government,  the 
most  awful  known  in  any  state- of  civilised  society,  that  the  illustrious 
Duke  of  Wellington,  upon  an  occasion  still  remembered  in  the  House 
of  Lords,  when  the  present  Earl  Grey  had  made  an  inconsiderate 
appeal  to  the  example  of  the  distinguished  soldier,  deprecated  being 
thought  capable  of  ever  applying  to  any  civil  community,  except 
under  modifications  so  extraonlinaiy  that  one  would  scarcely  have 
deemed  the  illustrious  warrior's  regime  correctly  entiUed  martial 
law.  (Hans.  Deb.,  1  Apr.  1851.)  By  the  Riot  Act,  the  imperial  par- 
liament of  this  country  has  enabled  the  dyil  magistrate,  when  muni- 
cipal authority  is  for  the  time  set  at  defiance,  and  no  longer  avails 
to  preserve  the  peace,  to  call  out  the  military,  and  to  give  the  com- 
manding officer  authority  to  disperse  the  people  by  force.  The  unfor- 
tunate condition  of  Ireland  has  frequently  occasioned  the  express 
intervention  of  parliament  to  suppress  insubordination  by  this  kind  of 
authority;  and  the  lawless  state  of  the  people,  evinced  by  agrarian 
outrages,  and  the  perpetration  and  subsequent  conoealment  of  murder, 
under  circumstances  which  demonstrated  a  cruel  conspinuy  of  many 
and  a  general  approval  of  the  deed,  has  too  often  required  the  enforce- 
ment of  a  general  Act,  which  enables  the  lord  lieutenant  to  proclaim 
any  district  stained  by  such  crimes  and  to  place  it  under  ihe  surveil- 
lance of  armed  police,  in  greatly  increased  numben,  with  greatly 
increased  powers.  These,  however,  are  very  modified  instances  of  the 
application  of  martial  law. 

Military  law,  sometimes  confounded  with  the  other,  is  now  in  this 
country  a  well-known  code  of  discipline  applicable  to  her  Majesty's 
land  forces  and  marines,  both  in  times  of  peace  and  war.  It  emanates 
necessarily  from  the  authority  of  all  laws  in  this  country — ^the  civil 
power.  It  is  applicable  only  to  the  regular  forces,  unless  by  Act  of 
Parliament  the  militia  and  volunteer  forces,  when  enrolled,  are  placed 
under  it.  Civilians  are  amenable  to  the  municipal  law  and  no  other, 
and  any  one  who  inflicts  upon  such  a  penon  in  this  country  not  in 
ttatu  pujpiUari  any  punishment  whatsoever  except  by  authority  of  that 
law  and  the  civil  magistrate,  is  answerable  for  his  conduct  in  a  court 
of  justice,  civilly  to  the  sufferer  for  the  wrong  done  him,  and  criminally 
to  the  sovereign  for  the  public  offence. 

This  diitinction  between  the  two  classes  of  persons  with  respect  to 


militaiy  law  is  dearly  expressed  in  the  '' Mutiny  Act,"  as  it  Is  called, 
which  was  first  passed  in  the  reign  of  William  III.  Alter  stating  tbat 
the  subjects  of  this  realm  caimot  be  pimished  in  any  other  manner 
than  conformably  to  the  common  laws  of  the  coimtry,  an  exoeption  is 
immediately  enaoted  in  the  case  of  military  persons ;  and  then  follow 
several  provisions  for  the  purpose  of  bringing  soldien  who  shall  mutiny, 
excite  sedition,  or  desert  from  the  service,  to  a  more  exemplaiy  and 
speedy  punishment  than  the  usual  forms  of  law  will  allow. 

Immediately  after  the  Norman  conquest  of  this  country  the  military 
law  consisted  in  the  obligation  imposed  on  the  vassals  of  the  crown  to 
follow  the  lung  to  the  field,  under  penalty  of  a  peconiary  fine  or  the 
forfeiture  of  their  land.  But  the  firat  known  record  concerning  the 
regulation  of  the  army  is  believed  to  be  that  which  was  made  in  the 
reign  of  John;  and  this  relates  chiefly  to  the  purchase  of  pro- 
visions at  the  sales  held  for  supplying  the  army  with  necessaries. 
The  ordinances  of  Richard  11.  and  of  Henry  V.,  and  the  statutes  of 
Henry  V III.,  contain  many  useful  rules  for  the  government  and  dis- 
cipline of  the  army.  They  prescribe  obedience  to  the  king  and  the 
conunandera ;  they  award  punishments  for  gaming,  theft,  and  other 
crimes;  for  raising  false  aUrms  in  the  camp,  and  for  the  seiaure  of 
religious  persons.  They  also  contain  regulations  oonceming  the  dis- 
posal of  priaonen  taken  in  battle,  and  ooncerniu  j  the  stakes,  frisciuea, 
ladders,  and  other  materials  for  military  operations,  with  which  the 
soldien  were  to  provide  themselves.    (Grose, '  MIL  Ant.'  voL  ii) 

The  early  kings  of  this  country  do  not  appear  to  have  exercised, 
generally,  a  discretionarv  power  over  the  army;  for  a  statute  of 
Edward  I.  states  that  the  king  had  power  to  punish  soldien  only 
according  to  the  laws  of  the  realm.  The  court  of  high  constable  and 
high  marshal  of  England  had  for  many  yean  an  exclusive  jurisdiction 
in  all  military  aflain,  and  this  was  sometimes  extended  oyer  the  civil 
courts.  But  the  power  of  that  court  was  restrained  by  a  statute  in  the 
reign  of  Richard  II.  (1886) ;  and  the  court  itself,  vrith  the  whole  feudal 
system  on  which  it  was  engrafted,  gradually  fell  into  disuse,  and  was 
displaced  by  an  order  of  things  with  whidi  it  had  little  in  oommon. 
No  one  however  can  point  to  the  time  that  exactly  divides  the  two 
eras.  An  interval  occurred  when  it  would  have  beoi  difficult  to  say 
what  was  abiding.  AH  was  in  a  state  of  change :  old  things  were 
passing  away,  and  all  things  were  becoming  new.  Charles  I.  was  so 
unfortunate  as  not  to  disoem  the  signs  of  the  time.  He  placed  himself 
in  the  breach,  and  hoped  alone  to  stem  the  tide  of  progress ;  and  there 
was  a  romantic  chivalry  in  men's  hearts  which  induced  many  to  join 
him.  They  were  borne  down,  and  the  genius  of  a  great  milUaiy 
system  arose  in  Oliver  Cromwell.  The  man  himself  vras  divsipline ; 
he  made  his  soldien,  and  they  made  him.  The  Stuarts  returned  with 
the  Restoration.  The  army  of  5000  men  which  Charles  IL,  oontnuy 
to  the  constitution,  maintained  constantly  in  this  country,  became 
under  his  successor  a  body  of  30,000  troops,  arbitrarily  levied,  and 
therefore  with  difficulty  retained  to  their  standards  on  Hounsk>w 
Heath.  Desertions  became  rife :  pettier  acts  of  insubordination  were 
of  course  committed.  The  civil  law  knew  no  authority  which  could 
retain  a  man  in  the  ranks  against  his  wiXL;  and  if  he  beat  his  officers, 
they  might  indict  him  for  assault  and  battery,  and  the  jury  might 
refuse  to  convicL  The  celebrated  Lord  Holt,  afterwards  Chief  Justice, 
was  then  Recorder  of  London.  He  maintained  the  law  of  England 
against  the  authority  of  James,  who  wished  to  enforce  a  discipline  that 
rested  entirely  on  his  own  sanction.  Even  Chief  Justice  Herbert  found 
the  demand  of  his  sovereign  too  great  for  him,  and  he  also  maintained 
the  civil  law.  Readier  instruments  were  thwef ore  found  for  the  bench 
in  London  and  at  Westminster;  arbitrary  sentences  followed;  and 
death  penalties  and  severe  punishments  astounded  all  the  country, 
although  applied  to  the  army.  The  revolution  at  length  succeeded 
this  state  of  thinra,  under  the  discernment  of  statesmen  who  knew  the 
times  were  altered,  and  provided  for  them  in  accordance  with  the  con- 
stitutional law  of  the  country. 

Prendergaat,  Law  qf  Ojficers  of  the  Army ;  Grose,  MUUarff 
Antiquities;  li^tler's  &8ay  on  Military  Law,  by  Charles  James; 
Samuel,  Historical  Account  of  the  Briiiak  Army  ;  Major  Adye,  Trtaim 
on  Military  Law  ;  Major-General  C.  J.  Napier,  Mmarka  on  MUUaqf 
Law.  See  also  Courts-Martial.) 
MARTLET.    [Heraldry.] 

MARTYRS,  MARTYROLOGY,  from  the  Greek  Martwr  or  Martui 
{fuipTvp  or  /tdpTvs),  a  witneaa. 

By  the  term  martyr  we  now  generally  understand  a  pezwm  vdio 
suffera  death  rather  than  renounce  his  religious  opinions ;  and  those 
who  have  made  a  profession  of  their  faith  and  thereby  endured 
sufferings  short  of  death,  are  called  eonfeaaora.  These  terms  i^pear  to 
have  been  used  in  the  same  sense  by  some  of  the  early  Christian 
writen ;  but  othen  give  the  title  of  martyr  to  all  who  suffered  tortures 
on  account  of  their  fiuth,  and  that  of  eonfeaaor  to  those  who  were  only 
imprisoned  for  its  avowal.  TertuUian  caUs  the  latter  "martyres 
designati,"  martyra  elect.  The  annals  of  the  early  Christian  ohurch 
contain  the  histories  of  many  martyn,  whose  astonishing  fortitude 
under  the  most  cruel  tortures  was  doubtless  one  great  cause  of  the 
rapid  diffusion  of  Christianity.  Among  the  earliest  and  most  valuable 
documents  relating  to  this  subject  are  the  lettor  of  the  church  at 
Smyrna,  giving  an  account  of  the  martyrdom  of  Polycarp  (A.n.  167), 
and  thi^  of  the  church  at  Lyon  and  Vienne,  (a.ii.  177),  concerning 
the  martyn  who  suffered  in  the  same  reign,  namely,  that  of  Marcus 
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Aunliua  Antoninua.  (EuBeUni,  'Boo.  Hist/  It.  5;  v.  L;  and 
Lardner'B '  Works/  toL  vii,  p.  150, 6ditioii!o£  1881.)  The  histories  of 
these  martyrs  are  called  Martyrologies,  of  which  the  eariiest  is  that  of 
Clement  L,  bishop  of  Rome.  Middleton  has  shown  that  many  of  the 
accounts  in  the  early  Mar^rrologies  are  fabulous.  He  mentions,  in  his 
'  Letter  from  Rome/  some  curious  instances  in  which  persons  who 
never  existed,  heathen  deities  with  their  names  slightly  or  not  at  all 
changed,  and  even  inanimate  objects,  have  been  canonised  as  saints  and 
martyrs.  As  examines  of  this  description  of  works  we  may  mention 
the  *Martyrology'  of  Eusebius,  whi<ui  was  translated  into  Latin  by 
Jerome,  and  was  celebrated  in  the  early  church,  but  is  lost;  that 
ascribed  to  the  Tenerable  Bede,  but  the  genuineness  of  which  is  verj 
doubtful ;  snd  the '  Acts  snd  Monuments '  of  Fox,  which  is  an  elaborate 
and  valui^e  record  of  the  sufferings  of  the  English  reformers. 

Much  interesting  hiformation  on  this  subject  may  be  found  in 
Ruinart's  Acta  Martyrwn;    DodwelTs  J>ia»ertaHcne»  OypriamecB,  v., 
zii,  xiii,  and  Dr.  Conyers  Middleton's  Free  Bnquiry  into  the 


zi. 


MimeuiouM  Ptmers  luppoeed  to  have  nihtisted  in  the  OhritHan  C^ur^ 

MASCAQNIN  (NH«0,  SO,  +  2  aq.),  Toloanic  sulphate  of  ammonia, 
occurs  stalactitio  and  pulverulent.  Colour  yellowish  or  grayish ;  taste 
acrid  and  bitter ;  tranaluoent  or  opaque.  Volatilised  en&«ly  at  a  high 
temperature.    Occurs  among  the  lavas  of  Etna  and  VesuviuSj  fto. 

MASCULINE  and  NEUTER.    [Qenozb.] 

MASONRY  (from  the  French  word  mafonnerie),  signifies  the  appli- 
cation  of  stone  to  buildiog  purposes.  It  is  a  most  important  branch 
of  the  arts  of  oonstruction ;  because  much  both  of  the  beau^  and 
durability  of  an  edifice  depends  upon  the  excellence  of  the  workman- 
ship, and  upon  the  colour  and  resistance  of  the  stone.  In  situations 
where  the  geological  character  of  the  soil  is  clayey,  or  where  stone  is 
only  to  be  obtained  by  means  of  a  long  and  expensive  land  carriage, 
there  is  so  importsnt  an  economical  advantage  in  the  use  of  bricks,  that 
stone  is  rarely  resorted  to,  unless  it  be  for  the  external  decoration  of 
important  public  buildings ;  and  much  of  the  style  and  taste  of  any 
particular  locality  may  be  attributed  to  the  relative  abundance  of  these 
materials,  or  rather,  to  the  nature  of  the  materials  emploved  to  produce 
the  external  effect  of  a  building.  Thus  we  find  that  in  the  greater 
part  of  England,  and  in  Holland,  where  stone  is  only  used  exceptionally 
tar  elevations,  and  where  brickwork  is  the  normal  mode  of  building, 
there  is  genexally  an  absence  of  bold,  and  what  may  be  called  palatial, 
character  in  the  prevalent  stvle  of  architecture ;  whilst  in  Edinburgh, 
Paris,  Genoa,  Rome,  Madrid,  Ac.,  the  stone  elevations  of  the  houses 
and  public  buildings  are  marked  by  a  breadth  of  handling  our  London 
architects  rarely  attain.  Perhaps  the  great  facilities  for  internal  com- 
munication afforded  by  the  railway  system,  may  bring  about  a  change 
in  the  style  of  construction  adopted  in  London ;  but  the  facts  of  the 
co-relation  between  the  habitual  use  of  stone  and  the  state  of  archi- 
tectural taste,  and  of  the  influence  which  that  material  exercises  on 
architecture,  will  remain  the  same. 

Stone  is  lued  in  walling,  either  in  what  is  called  rubble,  or  in  ashlar 
masonry ;  or  sometimes  again  in  the  style  called  brick  and  stone,  or 
mixed  masonry.  Rubble  masonry,  in  its  turn,  may  be  either  random 
or  dressed,  according  as  the  separate  stones  are  dressed,  or  are  left  in 
the  rou£^  state  in  which  they  leave  the  quany.  Ashlar  work  is 
usually,  but  not  necessarily,  executed  with  Luge  stones,  which,  under 
all  conditions  of  siae  at  least,  are  dressed  to  regular  facias  on  the  beds 
and  joints ;  whilst  the  exposed  faoee  may  either  be  left  rough,  or  they 
may  be  worked  to  a  smooth  surface.  In  mixed  masonry  l£e  propor- 
tions of  stone  and  brick  vary  greatiy ;  for  in  some  JTistanoes  the  use  of 
stone  is  confined  to  the  window-dressings,  strings,  cornices,  Ac.,  and  in 
others  it  is  further  introduced  in  bonding  courses,  or  alternate  layers. 
Another  technical  subdassification  of  walling  mssonry  is  derived  from 
the  manner  in  which  the  faces  of  the  stones  are  dressed ;  and  according 
to  the  nature  of  the  material :  it  is  said,  if  granite  be  used,  to  be 
polished,  fine  gritted^  fine  axed,  bolstered,  of  point  dressed ;  if  lime- 
stone be  used,  it  is  said  to  be  rubbed,  tooled,  or  hammer-dressed ;  and 
the  same  words  apply  to  sand  stones.  In  some  styles  of  architec- 
ture an  attempt  is  xsusde  to  secure  a  certain  amount  of  picturesque 
effect,  bv  treating  the  surface  of  the  stone  in  a  bold,  but  a£focted,  s^le 
of  rough  dressing,  known  amongst  architects  by  the  name  of  rustica- 
tions, or  of  vermiculations.  In  these  remarks  upon  the  use  of  stone, 
attention  has  been  only  directed  to  walling  purposes ;  because  its  appli- 
cation to  window  and  door  cSUb,  to  lintels,  copings,  staircases  landings, 
paving,  &C.,  is  rendered  so  compulsory  by  the  very  nature  of  the  re- 
quirements of  the  particular  caaes,  that  the  discussion  of  the  conditions 
of  those  branches  of  the  mason's  art  must  be  left  to  the  particular  sub- 
jects themselves. 

The  qualities  to  be  sought  for  in  a  building  stone  are  durability, 
facility  of  working,  capability  of  receiving  a  fine  surface,  and  agreeable 
colour ;  but»  as  in  all  large  towns,  the  state  of  the  atmosphere  is  to  a 
greater  or  less  extent  able  rapidly  to  modaSv  th^  original  colour  of  the 
stone,  the  conditions  of  durability,  and  of  we  facility  of  working,  in  so 
far  as  the  latter  is  likely  to  affect  the  cost  of  the  work,  are  the  most 
important.  It  would  appear  that  there  is  some  hitherto  unexplained 
law  affecting  these  questions,  whereby  the  stone  of  any  particular 
locality  resists  the  atmospheric  influences  of  that  locality  more  suocew- 
fully  than  it  could  do  those  of  any  other  situation ;  but  whatever  may 
be  the  explanation  of  this  phenomenon,  it  is  certain  that  an  atmosphere 
highly  charged  with  carbonic,  or  with  sulphurioj  ftcid  gaaop^  is  bi|j^ 


dangerous  to  the  building  stones  usually  employed.  It  is  on  this 
account  that  London  and  Manchester  are  so  piurtioularly  unfavourable 
for  masonry,  and  require  such  extraordinary  care  in  the  selection  of 
the  stones  intended  to  be  used  in  the  elevations  of  public  buildings  in 
them,  even  without  reference  to  the  normal  conditions  of  decay.  As 
the  atmosphere  of  every  town  has  its  own  distinctive  peculiuities,  it 
may  be  as  well  to  illustrate  the  above  remarks  by  some  xneidental 
references  to  the  action  of  the  London  atmosphere  on  the  stones 
hitherto  exposed  to  it ;  and  to  accompany  them  with  some  other  inci- 
dental remarks  on  the  accidental  drcumstances  likely  to  modify  the 
general  laws  thus  arrived  at.    [Athobfhebic  Iitflusnoi.] 

The  stone  which  hitherto  has  been  proved  to  be  the  most  adapted  to 
resist  the  action  of  the  London  atmosphere  is  the  Portland  oolite :  a 
fine-grained,  sub-orystalline,  carbonate  of  lime,  of  considnable  hardness 
and  denrit^,  and  ^thout  any  very  distinct  traces  of  bedding  in  the 
best  varieties.  The  cost  of  we  labour  upon  it,  and  the  high  price  of 
the  stone  itself,  on  account  of  the  limited  source  of  supply,  render  the 
use  of  Portland  stone  less  common  thsn  would  be  dedrable,  and 
have  led  to  the  introduction  into  the  London  stone  market  of  cheaper 
and  inferior  materials.  There  are,  however,  some  outlying  patches  of 
the  Portland  oolite  which  mi^t  be  brought  to  London  at  the  present 
day,  such  as  the  Tisbury,*Upwa^,  and  Purbeck  deposits ;  and  it  really 
seems  that  the  fault  of  the  high  price  of  this  variety  of  stone  lies 
rather  in  the  want  of  enterprise  on  the  part  of  the  merchants,  than  in 
any  scarcity  of  the  raw  material  Portlsnd  stone,  like  aU  regularly 
stratified  bodies,  cleaves  more  easily  in  one  direction  than  in  others ; 
but  in  the  finer  beds  (that  is  to  say,  in  the  beds  producing  the  finest 
stone)  the  character  of  the  molecular  structure  becomes  so  homogeneous 
that  the  planes  of  stratification  become  imperceptible;  and  when  tiiis 
is  the  case  there  is  less  danger  in  using  the  stone,  for  ordinary  purposes 
of  masonry,  in  false  bedding,  than  would  be  the  case  if  the  planes  of 
separation  of  the  beds  were  more  distinctiy  marked.  The  best  beds  of 
the  Portland  stone  are  exposed  to  the  inconveniences  of  flint  nodules, 
snd  of  vents,  as  th&  workmen  call  the  cracks  produced  in  the  mass  of 
the  stone  by  the  contractions  which  accompany  its  solidiflcation.  The 
upper  beds,  or  the  roach  Portland,  are  shelly,  more  decidedly  crystalline 
in  the  atructure  of  the  cementing  material  around  the  fossOs,  harder 
and  more  difficult  to  work,  and  totally  unfit,  on  account  of  the  numerous 
holes  of  the  f  oeails,  to  be  used  in  tiie  masoi^  of  ornamental  structures ; 
whilst,  for  hydrauHo  works,  or  other  purpoees  requiring  great  strength 
and  durabilify,  the  roach  is  of  great  value. 

The  member  of  the  oolitic  series  which  has  supported  the  action  of 
the  London  atmosphere  the  most  successfully,  after  tilie  Portland 
stone,  is  the  material  known  as  the  Kelton  stone,  obtained  from  the 
midhoid  counties ;  and,  like  the  Fsinswick  variety  of  the  same  formation 
which  also  stands  tolerably  well  in  London,  it  appears  to  owe  this 
properfy  to  the  more  decided  character  of  the  crystallisation  of  the 
molecules  of  the  cementing  materials  of  the  oolites.  The  Bath  stone, 
when  veiT  carefully  selected,  snd  used  with  all  necessaxy  precautions 
as  to  bedding,  and  removal  from  excessive  moisture,  resists  tolerably 
well ;  but  the  general  character  of  the  deposit  is  too  irregular,  and  tiie 
habits  of  London  masons  are  too  careless  in  everything  which  ngudu 
the  use  of  building  stones,  to  allow  either  the  Bath  stone,  or  the 
analogous  member  of  the  great  oolite  obtained  from  Caen  in  Normandy, 
to  be  employed  for  external  masonry  in  the  metropolis.  The  Baniack 
stone,  formerly  used  to  a  great  extent  in  Lincolnshire,  Cambridgei^ire, 
and  the  Ule  of  Ely,  has  b«en  exhausted,  and  its  place  is  now  locally 
supplied  by  the  Casterton  stone ;  these  local  varieties  of  the  oolite  are 
characterised  by  an  abundance  of  minute  fossib,  corals,  snd  f oramenif era, 
and  when  well  selected  they  seem  to  be  tolerably  durable.  But  it  may 
be  observed  with  respect  to  them,  and  to  the  Ancaster  stone  (a  veiy 
beautiful  looking  material,  said  to  be  used  successfully  in  tiie  TnH1«^<1 
counties),  that  until  they  have  been  employed  for  a  long  time  in  the 
peculiar  atmosphere  of  London,  it  would  be  dangerous  to  pass  an 
opinion  upon  their  merits. 

There  are  several  descriptions  of  sandstones  used  in  London,  and  In 
various 'parts  of  England,  for  walling  or  external  masonry,  such  as  the 
Dundee  and  Arbroath  stones,  those  from  C^leith,  D^rley  Dale,  Park 
Spring,  and  the  neighbourhood  of  Leeds  and  Halifax ;  but  neither  on 
the  score  of  their  colour,  or  of  their  durability,  can  they  be  considered 
to  be  superior  to  the  Portland  stone.  For  some  uses,  as  for  steps, 
door  dlls,  paving,  hearths,  &c.,  the  Torkshire  and  Arbnoath  stones 
present  advantage  on  the  score  of  their  great  strength,  hardness,  and 
ease  of  conversion  in  the  direction  of  the  bed,  and  also  on  account  of 
their  power  of  absorption  of  moisture,  which  renders  tiieir  use  desi- 
rable for  all  masonry  works  in  the  interior  of  dwelling  houses.  These 
sandstones  when  used  in  elevation  are,  however,  exposed  to  decay 
"  between  wind  and  water,"  as  the  masons  designate  the  zones  of  walls 
exposed  to  alternations  of  dryness  or  humidity.  Unfortunately  the 
magnesian  limestones,  lately  introduced  for  the  construction  of  the 
Houses  oi  Parliament,  have  decayed  in  these  positions  even  more 
rapidly  than  the  worst  sandstones  formerly  employed;  and  it  is  no 
exaggeration  to  say  that  the  actual  state  of  the  masonry  of  that  building 
has  assumed  the  proportions  of  a  national  misfortune.  The  Kentish 
rag,  so  much  used  for  the  rubble  filling  between  the  dressed  quoins  of 
mediflsval  srohitecture,  in  the  modem  revival  of  that  style,  appears  to 
resist  the  action  of  the  atmosphere  very  well ;  but  it  is  unfortunate 
that  in  these  buildiDgs  the  material  used  for  the  quoins  is  generally 
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selected  from  the  eoftest  and  most  periBhable  stoxiea.  The  oonditioxu 
under  which  the  sUiceotui  conglomerates,  such  as  the  Bramley  Fall,  or 
the  trap,  basaltic,  and  granitic  rocks  decay,  and  which  therefore  must 
regulate  their  application  for  purposes  of  masonry,  have  already  been 
discussed.    [Atmosphsbio  iNfLUSNCE.] 

It  follows  from  these  observations  upon  the  decay  of  stones  that 
they  require  to  be  used  with  precaution,  even  when  of  good  quality. 
Care  should  be  taken  to  lay  them  in  true  bedding;  theso&rand  more 
absorbent  stones  should  not  be  used  in  the  lower  parts  of  a  wall,  or  in 
situations  where  they  would  be  likely  to  take  up  moisture  from  the 
ground,  or  from  any  projections  of  the  ornamental  masonry,  by 
cfl^illary  action;  and  the  use  of  limes,  cements,  or  plasters,  able  to 
give  rise  to  an  efflorescence  of  the  salts  in  the  stones,  must  be  avoided. 
There  have  lately  been  introduced  some  processes  for  the  induration 
and  preservation  of  building  stones,  the  best  of  which  seems  at  present 
to  be  Bansome's  process,  notwithstanding  the  adverse  opinion  of 
Faivday;  but  in  hud  every  method  for  obviating  the  decay  of  a  bad 
stone  can  be  only  a  palliaUon,  more  or  less  perfect,  for  an  original 
defect ;  and  the  common  sense  of  this  matter  is  to  use  originally  a 
stone  which  should  be  able  from  its  own  constitution  to  resist  the  con- 
ditions to  which  it  is  likely  to  be  exposed,  rather  than  to  attempt  to 
remedy  its  defects.  Highly  ornamental  masonry  executed  in  soft  stone 
may  be,  however,  protected  by  the  application  of  such  processes  as 
those  above  named ;  but  they  should  only  be  regarded  as  hazardous 
and  temporary  methods  of  obviating  present  dangers,  especially  as  their 
success  must  essentially  depend  on  the  care  and  skill  with  which  they 
are  applied. 

In  the  execution  of  masonry,  such  as  we  generally  see  in  the  south 
of  England,  where  the  face  is  usually  executed  in  ashlar  of  a  less 
thickness  than  the  wall,  the  ashlar  is  backed  up  with  brickwork,  which 
should  be  set  in  cement,  in  order  to  prevent  any  inconyenience  from 
the  unequal  compression  of  the  respective  materials.  Great  care  is 
also  required  in  the  execution  of  mixed  masonry  to  obviate  danger 
from  the  same  cause ;  because  the  vertical  chains  of  stone-work  do  not 
compress  at  the  same  rate  as  the  filling-in  brick-work,  imless  the  latter 
be  executed  with  a  cementing  materiiu  able  to  solidify  in  a  very  short 
space  of  time.  The  longitudinal  courses  of  mixed  masonry,  as  a  general 
rule,  run  through  the  wall ;  or  if  this  should  not  be  the  case  the  outer 
ranges  of  stones  are  connected  with  the  mass  of  the  work  by  means  of 
bond  stones,  a  system  of  construction  equally  applied  to  ashlar  work 
backed  up  with  brick.  In  other  respects  the  rules  for  the  execution  of 
masonry  are  identical  with  those  of  brickwork ;  that  is  to  say,  the  vertical 
joints  in  elevation  should  never  be  placed  immediately  over  one  another, 
nor  should  the  iauang  work  be  <£stinct  from  the  backing,  in  such 
manner  at  least  as  to  allow  any  separation  between  the  two. 

Some  mechanical  distinctions  between  the  various  kinds  of  stones 
may  here  be  alluded  to,  on  account  of  their  important  influence  upon 
the  cost  of  masonry.  Thus  the  granites,  and  the  siUcious  conglomerates, 
are  not  susceptible  of  being  sawn,  but  can  only  be  detached  in  masses 
by  means  of  wedges ;  the  sandstones,  and  the  huder  oolites,  can  only 
be  savm  by  means  of  the  fr&med,  or  piste  saw,  and  sharp  gravel  and 
water;  whilst  such  stones  as  the  Batii,  Caen,  &c.,  are  worked  by  the 
toothed  saw.  The  first  class  above-described,  or  the  stones  unable  to 
be  sawn,  are  worked  by  means  of  points,  or  axes ;  and  in  remarkably 
fine  works  they  are  occasionally  polished  :  the  second  class  is  worked 
by  the  hammer,  the  mallet  pomt  and  chisel,  and  sometimes  "  rubbed 
fine :  **  the  third  class,  or  that  of  the  soft  oolites,  is  worked  by  axes  or 
by  tools  slightly  resembling  those  used  by  joiners,  and  the  finished 
surface  is,  in  England,  obtained  by  the  use  of  **  the  drag"— a  tool  very 
much  like  a  short  hand-saw.  Rubble  masonry  is  usually  left  rough  firom 
the  tool,  whilst  Ashlar  work,  especially  in  the  decorative  parts  of  a 
building,  such  as  strings,  cornices,  window  and  door  dressings,  &c.,  is 
either  rubbed,  or  brought  to  a  smooth  face  by  the  drag :  in  some  cases 
however,  as  in  what  are  called  rusticated  courses,  the  stones  are  occa- 
sionally worked  with  a  straight  chase  round  the  joints  leaving  the 
remainder  rough  from  the  tool.    [Rustics.] 

The  above  remarks  have  been  almost  exclusively  applied  to  the 
manner  in  which  masonry  is  executed  in  London;  but  the  leading 
principles  they  involve  apply  equally  to  that  art  in  oUier  countries ;  for 
the  mode  of  bonding  the  material,  the  precautions  to  be  observed  in 
order  to  avoid  unequal  settlements  when  rubble  and  ashlar  are  com- 
bined, or  when  cementing  materials  of  variable  powers  of  expansion  in 
setting  are  used,  and  the  principles  to  be  observed  in  selecting  the 
stones  and  in  placing  them  in  a  building,  must  be  identical  in 
every  locality.  It  may  be  interesting,  however,  to  the  student  of 
the  arts  of  construction,  to  mention  that  the  practice  of  the  ancients 
in  this  particular  branch  has  been  elaborately  described  by  Vitruvius; 
and  that  the  practice  of  the  modems  of  recent  times  may  be  studied  in 
detail  in  such  works  as  Rondelet's  '  Art  de  Batir ; '  or  in  Gwilt's  '  En- 
cyclopedia of  Architecture.'  Practically  there  is  no  difference  between 
the  styles  of  masonry  adopted  in  former  times  and  those  now  used,  for 
the  various  systems  of  bonding  used  by  the  ancients,  and  described  by 
Vitruvius  under  the  names  of  the  opus  intertum,  retiadcUim,  mbrica- 
turn,  or  revinctwn,  the  itodomum,  p$eudUodomum,  or  the  emplecton,  are, 
in  fact,  only  varieties  of  what  would  at  present  be  described  as  coursed 
rubble,  or  small  ashlar  masoniy.  The  Egyptians  seem,  however,  to 
have  attached  great  importance  to  the  use  of  stones  of  large  dimttision, 
and  even  occasionally  to  have  executed  monolithic  structures  of  ogq- 


siderable  importance ;  and  the  taste  for  this  peculiar  element  of  sab- 
Umity'of  expression  in  buildingp  may  also  be  said  to  have  pervaded  all 
the  Eastern  nations  directly  oonoemed  in  the  early  progress  of  civilisa- 
tion, for  it  may  be  discovered  in  the  monuments  of  Persia,  Media,  and 
in  those  of  Tadmor  and  Palmyra.  The  character  of  the  materials  used 
by  the  Greeks  (that  is  to  say,  the  laige  straight  block),  which  they 
obtained  with  fiicility  from  their  marble  rocks,  had  a  marked  influence 
also  on  the  expression  of  their  architecture,  insomuch  as  their  masons 
were  able  to  span  large  opemngs  by  straight  beams  or  lintels ;  whereas 
the  Romans,  and,  generally  speaking,  the  inhabitante  of  the  West  of 
Europe,  have  hom  driven,  by  their  lack  of  materials  for  the  execution 
of  such  trabeated  masonry,  to  resort  to  the  use  of  bricks,  or  of  small 
stones,  used  as  arches  for  the  purpose  of  spanning  the  opemngs  so 
much  more  easily  dealt  with  when  long  lintels  could  be  obtained.  The 
Cydopean  masonry,  as  the  irregular  rubble  work  executed  with  stones 
of  enormous  dimensions,  is  called,  and  of  which  antique  speeimens  are 
to  be  seen  in  the  countries  formerly  inhabited  by  the  Pefaagic  tribes, 
or  in  the  modem  stractures  of  parts  of  Germany  and  of  Spain,  is 
again  litUe  else  than  a  modification  of  the  styles  of  masonry  already 
described. 

In  some  oases,  where  coloured  marbles  sre  obtained  at  small  expense, 
they  are  applied  as  ornamental  decorations  by  being  let  into  panels  in 
the  extemal  walls,  or  even  in  some  instances  they  are  exclusively  used 
for  the  ^e  work.    Nearly  all  marbles  are  pure  carbonates  of  hme  of 

I  a  highly  crystalline  character,  and  they  are  therefore  exposed  to  the 
_  destmctive  actions  before  alluded  to  as  being  likely  to  afiect  the  more 
earthy  carbonates,  although  in  an  inferior  degree.  For  internal 
masonry,  however,  marble  may  be  used  without  heaitetion  in  situa- 
tions at  least  where  the  following  objections  would  not  apply ;  that  im 
to  say,  that  when  used  for  dumney-pieces  marble  is  exposed  to  a  slow 
calcination  if  placed  too  near  tiie  fire-place,  and  it  loses  ito  crystalline 
to  assume  a  saccharoid  texture  in  proportion  as  the  carbonic  add  gas 
is  driven  off  by  the  heat.  The  marbles,  again,  which  oontun  veins  of 
a  different  nature  to  the  mass  of  the  material,  are  exposed  to  unequal 
contractions,  and  the  Italian  bladL  and  gold,  for  instance,  or  the  ser- 
pentines (though  strictly  speaking  the  latter  can  hardly  be  called 
marbles),  frequently  crack  upon  the  lines  of  the  yeins.  Mart>le  is  in 
some  countries,  ss  in  Holhuid,  much  used  for  lining  the  walls,  and 
paving  entrance  halls ;  but  unless  great  care  is  taken  to  maintain  an 
equable  temperature,  and  a  great  degree  of  dryness  in  the  atmosphere, 
a  very  unpleasant  condensation  of  vapour  takes  place  upon  the  face  of 
the  marble,  in  consequence  of  ito  powers  of  rapid  conduction,  and  of 
ite  non-abaorption.  At  the  present  day  the  fsuhion  is  to  use  foreign 
marbles  for  ornamental  masonry,  and  the  English  market  is  supplied 
from  Belgium  and  Italy;  but  there  are  some  singularly  beautiful 
materials  of  this  description  to  be  obtained  from  our  own  county,  and 
their  neglect  must  be  a  cause  for  regret  to  artiste  and  to  eoonomists. 
Marbles  are  worked  by  the  mallet  and  dusd,  and  sawn  by  the  plate- 
saw;  indeed,  on  account  of  their  uniform  character,  they  are  suscep- 
tible of  being  worked  by  steam  machinery. 

MASONS,  FREE.  According  to  the  extravagant  and  whimsical 
hypotheses  entertained  by  some  of  those  who  have  written  upon  the 
subject  of  freemasonry,  it  is  an  institution  of  almost  incredible 
antiquity.  We  are  told  by  some  that  it  originated  with  the  builders 
of  the  tower  of  Babd,  though  others  are  content  with  tracing  it  no 
farther  back  than  the  temple  of  Solomon.  If  we  are  to  believe  them, 
the  institution  has  been  continued  down  in  uninterrupted  succession 
from  that  very  remote  time  to  the  present  day,  through  all  the  changes 
of  govemmente,  religion,  dvilisation,  and  knowledge.  Against  this 
there  existe  one  very  simple,  yet  fatal,  argument,  namdy,  that  were 
this  really  the  case,  such  an  uninterrupted  series  of  tradition  must  have 
kept  alive  and  handed  down  to  us  much  inf onnation  that  has,  on  the 
contrary,  been  utterly  lost.  Instead  of  accumulated  knowledge,  we 
find  that  even  a  technical  knowledge  of  architecture  itself  has  not  been 
BO  preserved;  else  how  are  we  to  account  for  the  ignorance  whidi 
everywhere  prevailed  with  respect  to  Gothic  architecture  and  ito 
principles  almost  as  soon  as  the  style  itself  fell  into  disuse  ?  That  there 
may  have  been  many  pointo  of  resemblance  between  the  fraternities  of 
masons  in  the  middle  ages,  and  such  institutions  as  those  of  the 
Eleusinian  mysteries,  and  the  corporation  of  Ionian  architects,  is  not 
only  possible,  but  highly  probable,  because  similarity  of  circumstances 
would  almost  necessarily  lead  to  it.  Before  the  invention  of  printing, 
when  the  means  of  communicating  knowledge  were  few  and  imperfect, 
no  readier  mode  presented  itself  of  extending  and  keeping  up  the 
speculative  and  practical  information  spread  among  any  profession,  than, 
by  esteblishing^e  profession  itself  into  a  community  or  order,  all  the 
members  of  which  would  have  one  object  and  one  interest  in  common. 
This  would  be  more  particularly  the  case  with  regard  to  architecture, 
which  calls  for  the  co-operation  of  various  branches  of  science  and  tiie 
mechanical  arte,  and  wa^  moreover  for  several  ages  the  paramount  art, 
all  the  other  ute  of  decoration  being,  as  far  as  they  then  existed, 
subservient  to  it. 

The  importance  of  architecture  to  the  diuroh,  on  account  of  the 
impressive  dignity  it  conferred  upon  religious  rit^  and  the  ministeni 
of  religion,  naturally  induced  the  clergy  to  take  it  under  their  especial 
protection.  For  a  long  time  not  only  were  ecdesiastics  the  chief 
patrcms  but  almost  the  chief  professors  of  the  art;  yet  as  they  had 
oooMion  for  the  aoutanoe  of  pnotical  artifioers  in  Tarious  branofaei^ 
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they  admitted  them  into  fellowship  with  themselves,  establishing  a 
kind  of  order  of  a  mixed  character,  just  as  the  orders  of  chivalry  com- 
bined at  their  origin  the  principles  of  military  and  religious  discipline. 
Hence  some  have  supposed  freemasonry  to  have  been  a  branch  of 
chividry,  and  to  have  been  established  at  the  time  of  the  Crusades. 
The' more  probable  hypothesis  perhaps  is  that  they  were  related  to 
each  other  only  in  emanating  from  the  same  source — ^from  the  influence 
of  ecclesiastical  power ;  and  their  being  so  derived  would  alone  account 
for  the  mystery  and  secrecy  which  the  guilds  of  masons  a£fected;  and, 
together  with  their  zeal  in  accumulating  knowledge  for  themselves, 
their  desire  to  confine  it  to  their  own  body. 

By  means  of  these  associations  the  inventions  and  improvements 
made  in  architecture  were  communicated  from  one  country  to  another, 
a  circumstance  which  at  once  accounts  for  the  sudden  spread  of  pointed 
or  Gothic  architecture  throughout  the  whole  of  the  west  of  Europe ; 
and  at  the  same  time  renders  it  so  exceedingly  difficult  to  determine 
at  all  satisfactorily  where  that  style  actually  originated,  or  what  nation 
contributed  most  towards  its  advancement.  Owing  also  to  the  jealousy 
with  which  the  masons  kept  their  knowledge  to  themselves,  it  is  not  at 
all  surprising  that  the  history  of  the  art  during  the  middle  ages  i^ould 
be  involved  in  so  much  obscurity  that  it  can  now  be  traced  only  by  its 
zftonuments,  all  documents  relative  to  the  study  of  it  having  been  con- 
cealed as  much  as  possible,  even  when  something  of  the  Kind  must 
have  been  in  existence.  Among  the  causes  which  led  afterwards  to 
the  decline  of  these  institutions  was,  on  the  one  handf  the  suspicion 
with  which  the  church  itself  b^gan  to  regard  them  as  societies  that 
might  in  time  acquire  an  influence  not  easily  watched,  and  which 
might  be  turned  against  itself ;  and  on  the  other,  the  ^nread  of  in- 
formation, together  with  the  revival  of  the  arts,  which  deprived  such 
bodies  of  their  utility  and  importance,  and  rendered  it  impossible  for 
them  to  confine  their  knowledge  exclusively  within  their  own  pale. 

In  this  coimtry  an  act  was  passed  against  Masonry  in  the  third  year 
of  Henry  YL,  at  the  instigation  of  the  Bishop  of  Winchester.  It  was 
however  never  enforced,  and  Henry  himself  afterwards  coimtenanced 
the  brethren  by  his  presence  at  lodges  of  masons.  It  was  also  patro- 
nised by  James  I.  of  Scotland :  but  it  was  no  longer  indispensable  to 
the  church,  which  accordingly  withdrew  its  protection — an  event  that 
would  otherwise  have  been  occasioned  by  the  Reformatlou. 

Freemasonry  revived  again  in  this  country  about  the  time  of  the 
civil  war,  yet  merely  in  semblance,  being  altogether  difierent  in  object 
and  chaxiicter  from  what  it  had  been,  and  becoming  merely  "  specula- 
tive "  or  modem  Masonry,  an  institution  in  nowise  connected  with 
architectural  practice.  From  this  country  it  was  first  introduced  into 
France  about  the  year  1725 ;  into  Spain  in  1728,  and  into  Italy  in  1788, 
when  the  first  masonic  lodge  was  established  at  Florence.  It  was 
afterwards  however  tiie  object  of  persecution  not  only  in  FVance  and 
Italy,  but  also  in  Holland  and  CT^many.  Some  writers,  more  espe- 
cially Abb^  Baruel  and  Professor  Robison,  have  made  it  a  cha^ 
against  freemasonry  that  it  has  been  converted  into  an  organised 
secret  conspiracy  against  religion  and  existing  governments.  If  the 
charge  has  been  unjustly  made,  it  must  be  owned  that  the  profound 
mystery  in  which  it  has  cloaked  itself  gave  some  colouring  to  such 
charges,  it  being  but  natural  to  infer  that  if  there  was  anything  to  call 
for  such  extraordinary  degree  of  secrecy,  it  could  hardly  be  aught  for 
good,  or  in  aooordance  with  the  interests  of  society  at  lai^ge.  The 
greater  probability  is,  that  there  is  nothing  either  good  or  bad  to 
conceal ;  that  the  mystery  of  freemasonry  is  nothing  more  than  an 
iimocent  mystification ;  and  that  its  symbols  and  instructions,  whatever 
meaning  or  purpose  they  may  originally  have  had,  are  now  become 
mere  forms  and  signs  retedned  by  the  brethren,  or  "  free  and  accepted 
masons,"  as  they  style  themselves,  for  the  purpose  of  conferring  peculiar 
importance  on  their  harmless  social  meetings. 

MASQUERADE  from  the  Spanish  maacara,  ^  which  is  from  the 
Arabic  moB-chcara,  a  mimic  or  sport-maker,  Italian  moucharata,  and 
French  mtuasrade),  an  amusement  introduced  into  England  in  the 
16th  century  from  Italy,  though  the  use  of  masks  for  purposes  of 
satire  is  of  great  antiquity,  and  was  practised  by  the  Greeks  and 
Romans.  Hidl  in  his  '  Chronicle,'  says, "  On  the  dale  of  the  epiphaine, 
at  night  (a.d.  1512-18),  the  king  (Henry  YIIL)  with  eleven  others 
were  disguised  after  the  maimer  of  Italic,  called  a  maske,  a  thing  not 
Mfi»  afwre  in  England :  the!  were  appareled  in  garmentes  long  and 
brode,  wrought  s^  with  golde,  with  visers  and  cappes  of  golds ;  and 
after  the  banket  doen,  these  maskers  came  in  with  the  six  gentlemen 
disguised  in  silke,  beryng  staffe  torches,  and  desired  the  ladies  to 
daunce :  some  were  content ;  and  some  that  knew  the  &shion  of  it 
refused,  because  it  was  not  a  thing  commonly  seen :  and  after  thei 
daunoed  and  commoned  together,  as  the  fashion  of  the  maskes  is, 
thei  toke  their  leave  and  departed,  and  so  did  the  qnene  and  all  the 
ladies." 

The  distinction  between  this  species  of  amusement  and  the  disguis- 
ings  and  mummings  of  the  middle  ages  appears  to  have  been  the 
general  rnm^tna  of  the  company  in  dance  and  conversation,  in  lieu  of 
the  execution  ox  a  particular  dance  or  preconcerted  action  by  certain 
individuals  for  the  entertainment  of  the  guests,  the  latter  being  as  old 
at  least  as  the  time  of  Edward  III.  in  England,  and  the  precursors  of 
the  dramatic  masque  of  the  16th  century.  In  "the  garmentes  long 
and  brode,"  and  **  disguisings  of  silke,"  we  may  perceive  the  present 
domino,  so  called,  according  to  some  authorities,  from  an  ecclesiastical 
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vestment  (a  black  hood  worn  by  canons  of  cathedrals),  dominus  being  a 
tide  applied  to  dignified  clei^gymen  in  the  middle  ages.  Others  derive 
it  from  the  ordinary  robe  or  gown  worn  by  Venetian  noblemen  at  that 
period.  Qranaoci,  who  died  in  1548,  is  sJd  to  have  been  the  inventor 
of  masquerades :  at  what  particular  date  does  not  appear ;  but  from 
the  above  evidence  of  Hall,  they  hod'  become  fashionable  in  Italy  as 
early  as  1512,  In  England  the  disguisings  are  of  the  most  fantastic 
varie^,but  the  characters  assumed  as  a  di^^ise  are  seldom  well 
sustained,  and  the  amusement  afforded  is  coiKsequentiy  of  a  very  in- 
difierent  and  often  of  a  very  equivocal  kind. 

MASS.  By  the  mass  of  a  body  is  meant  the  quantity  of  matter 
which  it  contains,  upon  the  supposition  that  difieiencee  of  weight  are 
always  the  consequence  of  different  quantities  of  matter.  This  involves 
an  hypothesis;  for  instance,  if  gold  be,  bulk  for  bulk,  nineteen  times 
as  heavy  as  water,  it  is  presumed  that  a  given  bulk  of  gold  contains 
nineteen'times  as  much  matter  as  the  same  bulk  of  water.  But  it  is 
possible  that  if  we  were  better  acquainted  with  the  constitution  of 
these  bodies,  it  might  appear  that  we  are  wrong  in  supposing  difierence 
of  quantity  to  be  the  cause  of  difference  of  density. 

The  fact  is,  that  mass  means  weight ;  so  that  of  two  bodies,  the 
heavier  is  that  which  has  the  more  mass :  why,  then,  is  this  word 
introduced  at  all  ?  If  we  had  only  to  consider  bodies  at  the  sur&ce  of 
the  earth,  we  might  in  all  cases  substitute  weights  for  masses;  but 
when  we  have  occasion  to  speak  of  bodies  at  very  different  distances 
from  the  centre  of  the  earth,  their  weight  towards  the  earth,  which  is 
then  called  the  attraction  of  the  earth,  depends  upon  their  distance 
from  the  earth,  as  well  as  their  absolute  constitution.  If  we  imagme 
two  planets  at  the  saine  distance  from  the  eulh,  the  attractions  of  the 
earth  upon  the  two  will  then  be  in  a  proportion  which  depends,  not  on 
that  distance,  but  on  the  amount  of  matter  in  the  two  planets. 

When  we  say  that  Jupiter  has  only  the  1047th  part  of  the  mass  of 
the  sun,  we  express — 1,  a  fact  of  which  observation  and  deduction 
make  us  certain,  namely,  that  at  the  same  distances  the  attraction  of 
the  Sim  upon  the  earth  is  1047  times  as  great  as  that  of  Jupiter  upon 
the  earth ;  2,  an  hypothesis  of  the  following  kind,  that  the  sun  contains 
1047  times  as  much  matter  as  Jupiter.  The  hypotiiesis  is  a  convenience, 
not  affecting  the  truth  or  falsehood  of  results ;  the  fiict  represented 
remains,  that  at  the  same  distances  the  sun  does  1047  times  as  much 
towards  deflecting  the  earth  as  is  done  by  Jupiter. 

In  the  application  of  niechanics,  the  following  equations  fr^qnentiy 
occur: — 

Weight  =ana88  x  force  of  gravi^. 
Mass = volume  x  density. 

These  equations,  like  others  of  the  same  kind,  are  to  be  underatood 
with  tacit  reference  to  the  unite  employed;  they  spring  from  the 
following  proportions: — Any  two  masses  are  to  one  another  in  the 
ratio  compounded  of  that  of  the  volumes  and  that  of  the  densities ; 
thus  the  two  bodies  being  eight  cubic  feet  three  times  as  dense  as 
water,  and  seven  cubic  feet  four  times  as  dense,  the  masses  are  in  the 
proportion  of  8  x  3  to  7  x  4,  or  of  24  to  28.  Again,  if  two  different 
masses  be  acted  upon  by  pressures  which  would,  in  a  unit  of  time, 
create  different  amoimts  of  velocity,  the  pressures  are  to  one  another 
in  the  ratio  compounded  of  that  of  the  masses  and  that  of  the  velo- 
cities which  would  be  generated  in  the  unit  of  time.  Thus  if  the 
preceding  masses,  which  are  as  24  to  28,  were  subjected  to  attractions 
which  would  produce  in  single  particles  velocities  of  10  and  11  feet,  if 
allowed  to  act  uniformly  for  one  second,  the  pressures  requisite  to  pre- 
vent motion  at  the  outset  would  be  as  24  x  10  to  28  x  11.  or  as  240 
to  808. 

To  convert  these  proportions  into  equations,  let  the  unit  of  time  be 
one  second,  that  of  volume  one  cubic  foot,  and  let  water  be  the  sub- 
stance which  has  the  unit  of  density;  also  let  the  unit  of  length  be 
one  foot  Then,  if  the  unit  of  mass  be  one  cubic  foot  of  water,  and 
t^e  unit  of  weight  the  pressure  necessary  to  restrain  a  unit  of  mass 
acted  on  by  an  attraction  which  would,  m  one  second,  give  a  velocity 
of  one  foot  per  second,  the  preceding  equations  are  true.  [Weight  ; 
Specifio  Qravitt;  Aooelebation.J 

MASS  {Mma,  in  Latin).  The  derivation  of  the  word  ''missa"  has 
been  variouslv  accoimted  for ;  some  derive  it  from  missio  or  dimissio, 
"  dismisHal,"  because  in  the  early  ages  of  the  church  the  catechumeni, 
or  new  converts  who  were  not  vet  admitted  to  partake  of  the  sacrament, 
were  sent  out  of  the  church  after  the  liturgy  was  read,  and  before  the 
consecration  of  the  Host  Othen  derive  it  from  the  Hebrew  word 
"missah,"  that  is,  oblation  or  sacrifice  in  commemoration  of  the 
sacrifice  of  our  Redeemer  for  the  sins  of  mankind.  Ducange,  in  his 
'  Qlossarium,'  art. '  Missa,'  gives  the  various  opinions  on  the  etymology 
of  the  word.  The  word  missa,  signiMng  the  ceremony  or  rite  of  con- 
secrating the  Host,  is  found  in  the  episties  of  St.  Ambrose,  St 
Augustine,  and  Cesarius,  bishop  of  Aries.  See  also  Baicnius,  in  his 
*  Annals.* 

The  mass  is  a  church  service  which  forms  an  essential  part  of  the 
ritual  of  both  the  Roman  Catholic  and  Greek  or  Easteni  churches,  and 
in  which  the  consecration  of  the  sacramental  bread  and  wine  takes 
place.  The  canon  of  the  man  now  used  by  Roman  Catholics,  wa»fint 
compiled  by  Pope  Gregory  the  Great,  and  it  was  long  before  it  was 
adopted  in  all  the  Latin  chiunches.  In  the  8th  century  arose  the  practioe 
of  tolUary  mattes,  performed  by  priests  alone  in  behalf  of  souk  in  puzgk' 
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toiy,  but  the  practice  was  condemned  by  the  church  at  a  synod  held  at 
Ment2  before  the  end  of  tiid  centurr.  This  service  is  performed  entirely 
by  the  officlatibg  priest  standing  be^ord  the  altar,  and  attended  by  a 
clerk  who  Bays  the  respohsea.  '&ib  prajr^rs  of  thd  inass  are  all  in  Latin 
in  the  Boman  Catholic  church,  in  ancieht  Greek  in  the  Eastern  church, 
and  in  Syriac  among  the  Maronites  and  Jacobites,  but  never  in  the 
Tul£^  or  vernacular  tongue  6(  the  countrj^.  The  congregation  takri  no 
ostensible  part  In  the  seirvice,  but  they  follow  it  mentally  oi*  in  their 
{)tayer-book8,  in  which  the  text  of  the  prayers  is  occasionally  accom- 
panied by  a  translation  in  the  vulgar  tongue.  The  priest  does  not 
address  the  congregation,  but  has  his  back  turned  to  them,  except  at 
the  end  of  certain  prayers,  when  he  turns  round,  and  says,  "  Dominus 
irobiscum**  ("  The  Lord  be  with  you  "),  and  at  the  "  Orate  Fratres/*  &c. 
("  Brethren,  pray/*  &c.^,  which  are  responded  to,  on  the  part  of  the 
congregation,  by  the  clerk.  The  mass  consists  of  various  parts : — 
1.  The  Introitus,  or  preparation,  consisting  of  seVeral  prayers,  psalms, 
the  '  Gloria  in  excelsis,'  the  epistle  and  cospel  for  the  day,  the  Creed, 
he.,  which  the  priest  recites  with  a  loud  voice.  2.  The  consecration, 
in  which  the  priest  consecrates  the  bread  and  wine,  repeating  the 
Words, "  Hoc  est  corpus  meum,  et  hie  est  calix  sanguinis  mei,"  and 
then  shows  to  the  people  both  the  bread  and  the  chalice  containing  the 
wine,  upon  which  all  the  congregation  kneel  down.  8.  The  communion. 
Thfe  priest,  after  reciting  more  prayers,  accompanied  by  an  invocation  of 
the  apostles  and  other  sidhts,  the  Lord's  Prayer,  &c.,  takes  the  sacrament 
Under  both  forms ;  if  any  of  the  congregation  are  disposed  to  take  the 
sacrament,  the  priest  then  descends  from  the  altar  and  administers  it  to 
them  in  the  shapd  of  the  consecrated  wafers  or  bread  only.  4.  The 
post  communio,  which  consists  of  a  few  more  prayers,  and  of  the 
blessing  which  the  priest  gives  turning  towards  the  cuugregation,  after 
which  he  reads  the  first  chapter  of  the  gospel  of  St.  Joka.  down  to  the 
fourteenth  vfera^,  and  the  mass  is  over. 

Th&  low  or  ordinary  mass,  Mma  hrevis,  lasts  in  general  about  half  an 
liour,  and  every  Homab  Catholic  is  bound,  by  what  are  styled  the 
"  Commandments  of  the  Church,''  to  attend  it  once  at  least  on  Sundays 
and  other  holidays,  unless  prevented  by  illness.  The  transgression  of 
this  precept  is  reckoned  a  sm.  Pious  persons  hear  several  masses  in 
Succession,  and  many  attend  mass  every  day  in  the  week,  for  it  is  cele- 
brated evenry  dajr  in  each  parish  church.  A  priest  must  not  break  his 
fast  either  by  food  or  drink  from  the  previous  midnight  until  he  has 
said  mass,  out  of  respect  for  the  real  presence  of  Jesus  Christ  in  ihe 
sacrament.  The  service  of  the  mass  is  indeed  essentially  connected 
vrith  and  depends  ott  the  doctrine  of  transubstantiation.    [Traksub- 

BTANTIATION.] 

On  great  festivals  and  other  solemn  occasions  the  mass  is  performed 
by  a  priest  or  prelate,  attended  by  a  deacon  and  subdeacon,  who  says 
the  responses  and  chants  the  epistle  and  gospel  of  the  day.  On  those 
ooeations  the  mass,  or  at  least  parts  of  it,  are  sung  by  a  choir,  accom- 
nanied  by  the  otgail  and  other  musical  instruments.  This  is  called 
"  high  niaSS,"  and  is  a  long  and  pompous  service.  Palestrina^  Mozart, 
Chenibini,  and  other  ainong  the  most  celebrated  musicians,  nave  pro- 
duced most  beautiful  compositions  for  this  service.  Both  for  the  low 
and  ihb  high  masses  the  officiating  priest  is  dressed  in  peculiar  various- 
coloured  garments  appropriated  to  the  occasion,  which  he  afterwards 
takes  off  in  the  vestry-room. 

'  Thte  *  Idlssale '  ift  the  name  of  the  book  which  contains  the  ritual 
of  the  mass,  dnd  which  the  priest  holds  open  before  him  on  the 
edtar.^  Some  of  the  old  Missals,  whether  MSS.  or  printed,  are 
beautifully  ornamented  with  paintings,  and  are  valued  aa  bibliographic 
curiosities. 

I  The  Protestant  and  reformed  churches  have  no  mass,  as  they  do  not 
believe  in  the  doctrine  of  transubstantiation ;  but  several  of  the  detached 
'  OremuB,*  br  prayers  of  that  service,  which  are  very  fine,  have  been 
retained  in  the  Liturgy  of  thfe  Church  of  England,  translated  in  the 
vulgar  tongue. 


[pediticm  to  Sog- 

diana,  b.o.  328.  ('Arrian/  iv.)  Herodotus  says  that  they  lived  north  of 
the  Araxes,  by  which  he  probably  means  the  Jaxartes  (i.  201),  and  on 
the  plain  to  thfe  east  of  the  Caspian  Sea :  this  would  include  the  country 
now  knorHl  as  Sungaria  and  Mongolia,  extending  to  the  base  of  the 
Altai  moimtains.  According  to  Strabo,  the  Hyperborei,  Sauromatae, 
and  Arimaspl  dwelt  above  the  Euxine,  the  later,  and  the  Adriatic; 
and  the  Sacb  and  Massagetse  above  the  Ca^ian  (p.  607,  Casaubon) ; 
and  a  little  further  he  remarks  that  the  Massagetae  were  to  the  east  of 
the  DasB,  who  bordered  on  the  Caspian  dea  (p.  611). 
Herodotii^  was  in  doubt  whether  the   Massatfetn   oujrlit   to   be 


human  customs  of  the  tribe ;  which  lead  Niebuhr  and  Birkh  to  con 


aider  the  Massagetae  as  a  branch  of  the  Mongolijui  race :  while  HumboWt 
CCeutral  Asia')  believes  them  to  have  been  of  the  Indo-European  stock. 
The  similarity  tff  their  name  (Maua-geta  ;  compare  Tyri-geUs,  I'hyssa- 
gtia)  mi^t  lead  to  the  supposition  tiiat  Uiey  were  connected  with  the 
Getae  of  Europe. 

The  Massageta)  are  describee!  by  Herodotus  as  a  numeroiu  and 
p<twerful  nomadic  people,  who  resemblcjd  the  J^cythians  in  their  dress 


and  mode  of  life.  Gold  and  silver  were  plentiful  among  them,  obtained 
no  doubt  from  the  Altai  range ;  but  no  iron  or  silver  was  found  in 
their  couhtry.  They  were  however  in  a  very  low  state  of  dyiliaatlon. 
even  for  a  hotnadic  people.  They  ha<l  a  community  of  wives;  and 
their  aged  people  were  kiUed  and  eaten  by  their  relations. 

MASSICOT.    [Lead.] 

MASTER  AND  SERVANT.    [Servant.] 

MASTER  OP  A  SHIP.    [Ships.] 

MASTER  OP  ARTS.    [Arts.] 

MASTEk^  IN  LUNACY.    [LuNAct.] 

MASTIC.  A  name  given  by  manufacturers  to  thd  oleaginous 
bements  which  were  formerly  used  to  a  great  extent  both  at  hdme  and 
abroad,  but  which  lately  have  been  entirely  neglected.  The  normal 
compositipn  of  these  materials  appears  to  consist  of  a  mixture  of  about 
7  parts  of  litiiarge  (the  red  protoxide  of  lead),  with  93  parts  of  burnt 
clay,  ground  to  a  very  fine  powder,  and  api)lied  by  ordinarjr  plasterer's 
tools,  after  being  mixed  with  a  sufficient  quantity  of  pure  Imseed  oil  to 
reduce  the  mass  to  a  tenacious  plastic  state. 

The  best  mastics  were  formerly  considered  to  be  the  Hamelin's 
Inastic,  hi  England,  and  the  mastic  de  Dhil  in  France ;  the  former 
material  was  largely  used  in  King  William  Street,  City,  but  it  was  far 
from  successful,  and  very  costly, 

MASTICH,  commonly  but  improperly  termed  gum  mastich,  is  the 
produce  of  the  Pittdchia  tenliscm,  vaJr.  Chia,  a  snuili  tree,  hative  of 
many  of  the  shores  of  the  Mediterranean  and  islands  of  the  Archipelago. 
In  the  island  of  Scio  much  attention  is  paid  to  the  coilectioti  of  it. 
About  one-third  of  what  is  there  obtained  belongs  to  the  Pasha,  and 
constitutes  the  fine  sort  called  seraglio  mastix,  mostly  sent  to  Constan- 
tinople. Between  the  15th  and  .20th  of  July  slight  incisions  are  made 
transverselv  in  the  stem  and  larger  branches,  whence  flows  a  resinous 
juice,  whicn  gradually  thickens,  and  either  adheres  or  drops  on  the 
grotmd.  That  which  remains  attached  is  removed  by  an  iron  instru- 
ment, and  is  collected  between  the  24th  and  31st  of  August.  Two 
gatherings  occur  in  this  space  of  time.  What  remains  after  the  tribute 
to  the  Pasha  is  deductea  yields  two  sorts,  the  so-called  seraglio  kind, 
and  a  second,  chiefly  sent  to  Egypt.  A  third  sort  is  sent  to  European 
markets ;  and  of  late  the  finest  kind  also  reaches  our  marts.  This 
occurs  in  small  isolated  pieces,  called  tears,  seldom  so  larce  as  a  common 
pea,  from  attrition  covered  with  a  white  dust,  nearly  transparent. 
Mastich  in  sorts  has  various  impurities,  and  is  sometimes  mixed  with 
sandarac. 

Pure  mastich  has  a  mild,  agreeable  odour,  and  an  aromatic  taste ;  by 
chewing  it  softens,  and  becomes  sticky  or  adhesive.  With  a  gentle 
heat  it  melts ;  ignited,  it  bums  with  a  strong  balsamic  odoui*.  It  is 
not  at  all  soluble  in  water,  but  is  soluble  to  a  great  degree  in  alcohol, 
and  entirely  so  in  ether  and  fixed  oils.  Its  chemical  composition  is  a 
very  small  quantity  of  volatile  oil,  and  two  kinds  of  resin  :  one,  to  the 

Stnount  of  90  per  cent.,  soluble  in  alcohol,  possessing  acid  properties, 
ence  called  mastich  acid  ]  and  another,  to  the  amount  of  10  per  cent., 
insoluble  in  alcohol^  called  mastichine,  considered  By  bonastre  to  be  a 
Bubresin. 

Mastich  is  chewed  by  females  in  the  East,  to  sweeten  tlieir  Bl-eath 
and  strengthen  their  gums  j  in  Europe  it  is  used  as  a  dentifrice,  and  to 
stop  decayed  teeth.  It  is  also  an  in^'edient  in  pastilles,  and  perfumes, 
sucn  as  eau  de  luce.  But  its  chief  employment  is  as  zi  ftpirit- 
vamish. 

MATCH,  in  g^unnery,  is  a  material  employed  in  firing  niilital^  mines 
or  in  dischai^ging  pieces  of  ordnance.  Before  the  invention  of  flrc-locks, 
hand-guns  or  small-arms  were  fired  by  matches,  which  the  Soldiers 
carried  with  them  on  service ;  and  match-lock  fird-arms  are  still  used 
in  some  parts  of  Asia. 

What  is  called  dovHnaich  is  only  a  piece  of  slightly  twisted  hemp 
which  has  been  well  soaked  in  a  strong  solution  of  saltpetre  with 
boiling  water.  When  fire  has  been  communicated  to  it,  it  bums  very 
slowly,  and  a  piece  one  yard  long  is  scarcely  consumed  in  eight  hours. 
In  use,  the  end  to  which  fire  has  been  applied  is  blown  upon  by  the 
breath,  when  it  is  capable  of  setting  fire  to  g;unpowder  or  to  the  cotton- 
wick  inserted  in  the  compoeiUon  wnich  fills  a  fuse. 

The  materials  employed  in  the  formation  of  quici-match  consist  of  a 
mixture  of  saltpetre  and  mealed  gunpowder  with  spirit  of  wine  and 
rain-water.  The  water  in  whicli  the  saltpetre  is  put,  is  made  to  boil 
for  an  hour  in  a  copper  vessel,  a  wick  of  cotton  being  coiled  in  'the 
liquid;  the  alcohol  is  then  added,  and  the  mixture  is  allowed  to 
simmer  over  a  slow  fire  for  a  quarter  of  an  hour.  Some  of  the  powder 
is  afterwards  introduced,  and  the  whole  is  left  during  tweiity-four 
hours.  The  cotton  is  then  wound  on  a  reel  and  the  remainder  of  the 
powder  is  sifted  over  it.  The  match  is  then  left  for  several  days 
m  order  that  it  may  become  thoroughly  diy,  after  which  it  is  fit 
for  use. 

MATCHES,-  CONGREVES;  LUClPERS.  tlie  manufacture  of 
these  humble  and  cheap  articles  marks  a  curious  stage  in  the  progress 
of  civilis.'vtion,  where  luxuries  become  conveniences,  and  then  necessaries. 
The  friction  of  two  pieces  of  dry  wood  we  now  regard  as  a  barbarous 
mode  of  procuring  Hght ;  yet  it  is  a  scientific  one,  where  the  materials 
for  a  quicker  ^ocess  are  wanting.  The  flint  and  steel  Imd  a  long  reign 
in  this  country;  the  tinder-box  formed  an  item  in  Wolverhampton 
manufactures ;  and  the  sulphur-tipped  matches,  arran^sd  in  bunchcki 
spread  out  in  fan-like  manner^  formed  the  stock  in  tn^e  of  inany  an 
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itinerant  dealer.  As  mechanical  ingenuity  supplied  the  flint  and  stoel 
and  tinder-box  to  supersede  the  rubbing  sticks^  so  has  chemical  in- 
genuity made  a  wide  step  in  advance,  by  showing  how  to  furniijU  the 
HtUe  splints  or  matches  with  a  composition  which  will  kindle  by  aligUt 
friction. 

AVhether  called  Cw^reva,  Zucifers,  or  Instantaneous  LighU^  these 
small  but  valuable  articles  are  now  made  in  almost  inconceivable 
quantities.  Hand  cuttiAg  has  long  been  unable  to  produce  the  splints 
in  sufficient  quantity ;  nothing  less  than  steam  power  can  do  this.  At 
one  among  many  saw-mills  in  London,  these  matches  are  made  in  the 
following  way.  The  wood  employed  is  American  yellow  pine.  It  is 
first  sawn  into  blocks  about  12  inches  long,  5  or  6  wide,  and  3  thick. 
Several  of  these  blocks  are  placed  in  a  machine  where  a  number  of 
revolving  cutters,  worked  with  great  rapidity,  slice  the  blocks  up  into 
layers,  and  cut  the  layerd  into  spliuts.  One  machine  will  cut  up  two 
million  splints  in  a  day.  The  splints,  as  liberated  from  the  machine, 
slide  down  into  another  room,  where  women  and  girls  tie  them  up  in 
boxes,  the  boxes  in  parcels,  and  the  parcels  in  bundles.  These  splints 
are  sold  by  the  hogshead  to  the  lucifer  match  makers,  each  hogshead 
containing  perhaps  two  million  splints.  At  one  saw-mill  alone,  it  is 
estimated  that  the  timber  of  four  hundred  large  pine  trees  is  cut  up 
yearly  for  lucifer  matches ;  and  there  are  soma  establishments  in 
England  where  as  many  as  Jive  mUlian  splints  are  made  in  a  dav. .  If 
the  splints  are  to  be  cylindrical  instead  of  square,  the  wood  is  snaped 
by  being  forced  through  small  circular  apertures  in  a  metal  plate :  great 
pressure,  and  great  sharpness  at  the  edges  of  the  holes,  being  necessary. 
But  Qormany  exceeds  even  England  in  this  branch  of  industry,  as  in  most 
other  kinds  of  wood-w^ork.  In  Saxony,  undipped  matches,  two  inches 
in  length,  can  be  bought  for  5  thalers  per  xnillion,  about  1400  for  a 
farthing;  and  boxes  to  contain  them  are  sold  at  2d.  per  100.  At 
various  places  in  Bohemia,  untipped  splints  are  sold  wholesale  at  a  price 
that  scarcely  amounts  to  one  faruiing  per  3000 ;  and  at  Schiittenhofen 
tipped  matches,  boxes  and  all,  containing  80  matches  in  each  box,  are 
sold  at  the  rate  of  about  one  penny  for  a  dozen  boxes.  This  degree  of 
cheapnesd  was  attained  in  1851 ;  and  it  is  likely  that  prices  have  low- 
ered rather  than  risen  since. 

The  chemistry  of  matches  has  undergone  curious  changes.  At  one 
time  phosphoric  tapers  were  made,— complex,  dangerous,  and  expensive. 
These  were  supplanted  by  j^I^osphonu  bottles,  in  which  sulphur  matches 
were  ignited  by  contact  with  a  bit  of  phosphorus.  A  more  scientific 
but  less-used  arrangement  was  the  pi^rophorw,  in  which  light  was  pro- 
duced by  exposing  to  the  air  a  calcined  mixture  of  flour,  sugar,  and 
alum.  The  instantaneous  Uyht  of  Volta  was  an  elaborate  apparatus  for 
producing  light  by  the  action  of  electricity  upon  hydrogen.  Ikibertina'i 
instantaneous  lignt  was  a  little  less  complex  than  this.  The  %iU- 
syringe  was  a  kmd  of  squirt,  which  ignited  a  piece  of  German  tinder 
by  means  of  the  heat  expelled  from  air  when  powerfully  condensed. 
All  of  the  above  were  superseded,  for  popular  uso,  by  the  oxymuriaie 
tnatches.  Chlorate  or  oxymuriate  of  potash  was  mixed  into  a  paste 
with  gum  and  vermiHon ;  matches  were  tipped  with  this  composition ; 
and  wnen  the  tipped  end  of  a  match  was  dipped  into  a  bottle  containing 
a  bit  of  asbestus  moistened  with  sulphuric  acid,  it  instantly  ignited. 
Elegant  metal  boxes  fitted  with  this  apparatus  had  a  very  extensive 
sale  for  many  years,  at  prices  which  gradually  fell  from  a  guinea  to  a 
shilling.  It  was  not  until  friction  was  rendered  adequate  to  the 
IrinHl^ng  of  a  match,  that  the  principle  of  cheapness  came  fairly  into 
play,  by  allowing  the  makers  to  dispense  with  liquids,  bottles,  aud 
complicated  arrangements.  The  congreve  vanqmsned  all  competitors 
as  a  light-giver.  The  chemical  composition  which  gives  to  the  matches 
tlieir  easy-igniting  power,  can  now  be  bought  at  a  very  low  price ;  and 
OB  children  are  chiefly  employed  in  the  manufacture,  the  matches  can 
be  sold  extremely  cheap.  Whether  the  colour  be  red,  yellow,  brown, 
blue,  or  green,  the  composition  possesses  the  requisite  quality  in  respect 
to  ignition  by  friction ;  and  chemists  are  now  acquainted  'nith  many 
such.  There  are  many  processes  and  compositions  adopted.  In  one, 
the  matches  are  dipped  into  a  mixture  of  phosphorus,  oil  of  turpentine, 
and  flowers  of  sulpnur ;  and  afterwurds  into  a  mixture  of  gum  arabic, 
chlorate  of  potash,  and  soot.  In  a  second  method  the  composition 
consists  of  clilorate  of  potash,  phosphorus,  gum  arable,  and  gelatine; 
the  matches  being  dipped  into  melted  sulphur  before  being  dipped  in 
this  composition.  In  a  third  method,  the  composition  consists  of  gum 
arabic,  vermilion,  phosphorus,  and  saltpetre.  Chlorate  matches  are 
dipped  into  a  mixture  of  chlorate  of  potash,  flowers  of  sulphur, 
powdered  sugar,  gum  arabic,  and  vermilion.  The  dipping  of  the  end 
of  the  splint  into  melted  sulphur,  and  then  into  a  melted  composition 
of  which  phosphorus  is  one  of  the  imcredients,  is  a  very  dangerous 
employment,  which  has  led  to  many  sad  calamities.  It  is  also  found 
that  the  phosphoric  fumes  tend  to  induce  jaw-diseases,  and  other 
maladies,  under  which  the  work-people  suiSer.  There  is  a  kind  of 
phosphorus,  called  amorphous  or  ailotropio,  which  is  said  to  be  free 
from  many  of  the  evils  of  common  phosphorus ;  but  various  circum- 
stances have  prevented  its  introduction  to  any  great  extent  in  the 
match  manufacture. 

KATE'RIA  MEDICA  is  that  branch  of  medical  soienoe  which 
treats  of  the  articles  employed  in  the  practice  of  medicine,  and  embraces 
an  explanation  of  the  nature  and  modes  of  action  of  those  substances 
which  are  had  recourse  to  in  order  to  restore  the  healthy  state  of  the 
human  finme  when  its  functions  or  struoturo  are  impaired  by  disease 


Thus  defined  it  comprehends  both  pharmacology  ^md  therapeutics. 
The  former  means  an  account  of  drugs,  simple  or  prepai'ed,  in  reference 
to  their  physical  charactoF,  natural  history,  commercial  history,  che- 
mical composition  j  and  modes  of  exhibition.  The  latter  means  an 
exposition  of  the  principles  which  should  regi^ate  their  employment. 
The  pharmacolopdcal  part  of  the  subject  is  suflSciently  treated  of  under 
each  article,  as  it  presents  itself  in  alpbabetical  order,  and  it  is  only 
requi^te  to  treat  here  of  the  general  principles  involved  in  tiieir  praci 
tica}  application.  For  the  full  and  satisfactory  comprehension  of  this 
department,  a  previous  knowledge  of  the  structure  of  the  body,  o^ 
anatomy,  andj  above  all,  of  general  anatomy,  and  of  the  respegtive 
duties  or  offices  performed  by  its  component  organs  while  in  a  state  of 
integrity,  or  physiolo^,  and  of  the  various  degrees  of  departure  from 
these,  when  hom.  any  cause  they  becon^e  deranged  in  their  action,  or 
pathology,  and  the  signs  by  which  the  morbid  states  ore  indicated,  or 
nosology,  is  required.  These  departments  of  science  i^re  studied  only 
by  those  persons  who  intend  to  follow  the  medical  profession,  and  at 
their  hands  only  can  a  skilful  employment  of  medicines  be  expected. 
Something  however  may  be  done  fqr  the  advantage  of  the  public  by 
pointing  out  how  medicines  act,  and  in  what  way  they  prove  remediaL 
The  object  of  the  administration  of  a  medicine  is  to  arrest  the  progress 
of  diseased  action,  and  to  remove  the  consequences  of  its  existence, 
that  is,  to  restore  the  individual  to  perfect  health,  such  as  he  enjoyed 
before  the  oi^gan  or  organs  received  the  impression  of  the  morbific 
cause ;  or  where  both  or  either  of  these  objects  cannot  be  aocomplished, 
so  to  retard  the  career  of  the  unhealthy  operations,  as  to  prolong  life 
to  the  latest  possible  period.  To  improve  and  perfect  this  most  im- 
portant branch  of  the  healing  art  is  the  end  and  aim  of  all  the  other 
oranches  of  medical  science.  The  means  of  accomplishing  this  object 
have  varied  in  the  different  stages  of  human  civilisation,  and  according 
as  diflerent  theories  of  the  nature  or  cause  of  diseases  have  prevailed. 
Many  of  the  medicines  formerly  in  use  were  of  a  disgusting  or  repulsive 
nature,  or  of  a  kind  devoid  of  any  active  principle,  and  therefore  iner^ 
Many  also  owed  their  introduction  into  practice  to  superstitioa, 
credulity,  or  a  misapplication  of  the  principles  of  natural  and  chen^cal 
philosopiiyi  and  have  long  been  discarded  by  scientific  practitioners, 
.  though  frequently  retained  by  the  populace  or  by  quacks.  The  medicines 
iised  in  the  present  day  are  still  drawn  from  all  the  three  kingdoms  o| 
nature,  though  the  animal  kingdom  yields  few,  the  vegetable  kingdom 
^  considerable  number,  and  the  minen4  kingdoni  the  gret^test  number 
and  generally  the  most  active. 

In  general  few  articles  produce  much  efieot  on  the  human  frame, 
eitlier  in  a  state  of  health  or  disease,  which  are  not  possessed  of  marked 
sensible  qualitiesi  impressing  tlie  senses  of  smell  or  taste  in  a  distinot 
manner.  Hence  blamd  insipid  articles  are  mostly  better  fitted  to 
furnish  nourishment  th%n  medicines,  being  completely  digested,  and 
creating  no  disturbance  or  change  of  action  of  the  vit^  powers  oi  the 
system;  medicinal  substances  on  th^  contrary  do  not  appear  to  be 
tnoroughly  digested,  but  a  portion  remaining  unassimilated  acts  in 
some  measure  as  a  foreign  bodyj  and  produces  a  stimulant  or  alteivat 
eflect  on  the  vital  power.  Many  xqpdicines  are  indeed  absolutely 
poisonous  if  given  in  large  doses,  or  where  np  diseased  state  of  the 
system  requires  their  administFation.  For  disease  often  gives  to  the 
system  a  power  of  sustaining  the  action  of  a  dose  of  medicine  wludi 
would  produce  serious  disc^er  if  given  to  a  person  in  health;  the 
morbid  state  of  the  system  seeming  to  act  as  an  antidote  to  the 
medicine,  while  the  medicine  acts  as  an  iintidote  to  the  disMse— health 
being  the  result  of  their  neutralisiiig  power. 

Medicines  produoe  two  distinct  e£bots :  one  termed  the  primary,  or 
in  some  cases,  as  when  given  to  a  healthy  perion,  the  physioIagW 
effect;  the  other  secondary,  or  curative, winch  can  only  take  plaee 
when  there  exists  a  disease  to  be  removed.  The  former  is  gentfolly 
uniform  or  constant ;  the  latter  too  often  variable  and  uncertain.  To 
lessen  the  degree  of  uncertainty  in  the  latter  and  most  important  of 
the  two  kinds  of  sction,  many  jealous  medical  men  have  instituted 
experiments  with  difierent  medicines  on  themselves  or  others ;  while 
chemists  have  carefully  investigated  the  chemical  composition  of  the 
Srticlee,  and  sought  to  discover  their  active  principles,  or  to  explain 
their  modes  of  action.  Notwithstanding  these  valuable  aids,  them- 
peutics  Ik  still  the  most  imperfect  of  all  the  departments  of  medical 
science,  partly  from  the  diificulties  inherent  in  the  subject,  and  partly 
from  inability  in  medical  men  to  weigh  correctly  the  evidence 
respecting  the  effects  of  medicines.  The  union  of  several  articles  in 
one  prescription,  by  which  we  attempt  by  one  stroke  to  remove  several 
symptoms,  tends  still  further  to  obscure  the  results,  and  to  vitiate  the 
conclusions  which  may  be  drawn.  The  polypharmaey  of  the  ancients 
has  been  in  a  great  measure  abandoned,  but  still  it  must  be  confessed 
that  simplicity  in  prescribiog  vs  not  sufficiently  studied.  (Holland's 
'  Medical  Notes  and  Reflexions  on  Medical  Evidence,  and  on  Methods 
of  Prescription.')  On  the  opposite  hand,  the  attempts  to  isolate  the 
supposed  active  principle  of  many  vegetable  remedies,  and  to  administer 
it  apart  from  the  o^ers,  though  in  some  instances  advantageous,  by 
diminishing  the  siie  of  the  dose,  or  concealing  the  unpleasantness  of 
the  taste,  have  not  produced  the  consequences  expected;  for  example^ 
in  most  cases  cinchona  bark  administered  in  some  of  the  old  prepsra* 
Uons  will  be  found  a  more  vsluable  tonic  than  quinine.  The  superiority 
of  many  mineral  watera,  which  contain  a  variety  of  hogredients  in  a 
state  of  extreme  dilution,  over  the  e&hibltion  of  the  saline      *— «*'- 
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in  a  lem  qiuxitity  of  liquid^  BeemB  to  militate  agunst  the  practice  of 
ezceflsiye  conoentration. 

The  introduction  of  new  Bubetances  into  the  Materia  Medica,  by  the 
diacovery  of  new  plants,  or  by  the  progress  of  chemistry,  may  supply 
deficiencies  in  the  catalogue  of  remedies.  But  less  benefit  to  mankind 
will  flow  from  a  multiplication  of  remedies,  than  from  the  establish- 
ment of  clear  and  scientific  rules  for  their  adnmustration.  Every 
improvement  in  anatomy  and  physiology  vrill  promote  the  advance- 
ment of  therapeutics,  by  leading  to  greater  precision  in  the  employment 
of  medicines.  For  nothing  is  more  certain  than  that  medicinal 
substances  act  upon  special  parts  of  the  body,  in  preference  to  others, 
and  in  many  instances  on  those  which  are  diseased  rather  than  on  those 
which  are  sound.  The  careful  investigation  of  the  modes  of  action  of 
medicines  is  worthy  of  the  best  faculties  and  energies  of  medical  men, 
and  every  contribution  to  this  department  of  science  should  be 
regarded  as  an  incalculable  benefit  conferred  on  mankind. 

(Pereira's  Elements  of  Materia  Medica  ;  Y  ogt  Lehrbueh  der  Pkar- 
makodynamik,  and  Headland  On  the  Action*  of  Medicines,) 

MATERIALISM  is  a  name  applied  to  any  philosophical  system 
which  denies  the  existence  of  a  spiritual  or  immaterial  principle 
in  man,  called  the  mind  or  soul,  distinct  from  matter,  or  which 
(changing  the  phrase)  denies  the  immateriality  of  the'souL  The  name 
is  applied  to  systems  which  differ  veiy  widely  from  one  another,  in 
respect  of  the  consequences  deduced  from  the  denial  of  the  soul's 
immateiiality ;  and  thus  it  comes  to  pass  that  the  popular  meaning  of 
the  word  has  become  loose  and  incorrect,  comprehending  what  are  no 
better  than  accidental  consequences  of  the  pure  and  proper  idea.  Such 
accidental  consequences  are  the  denial  of  a  future  state  and  absolute 
atheism ;  and  it  need  not  be  said  that  atheism  and  materialism  are 
treated  in  current  conversation  as  convertible  expressions. 

The  name  materialism  also  is  one  of  that  sort  for  which  Mr.  Bentham 
has  constructed  the  epithet  dyslogistic.  As  applied  in  current  conversa- 
tion, it  always  carries  with  it  censure.  This  arises,  of  course,  from 
the  nature  of  the  accidental  consequences  which  have  been  indicated, 
and  which  mankind  regard  with  horror ;  but  inasmuch  as  the  name 
still  continues  to  be  applied  to  systems  from  which  unchristian  and 
atheistical  consequences  are  expressly  excluded,  and  even  to  some 
systems  (such  as  that  of  Hartley)  which  admit  the  existence  of  a  separate 
soul,  but  in  whose  method  of  explaining  mental  phenomena  there  is  a 
dash  of  materialism,  the  censure  that  has  come  to  be  indissolubly 
associated  with  the  name  often  falls  with  grievous  injustice.  Indeed 
there  is  hardly  a  single  word  in  the  whole  range  of  philosophic  termi- 
nology better  fitted  to  exemplify  the  evils  of  looseness  of  application, 
or  of  allowing  f eelingB  to  tinge  and  discolour  the  notions  conveyed  by 
names. 

The  systems  to  which  the  name  materialism  is  applied  may  be 
roughly  distributed  under  a  threefold  division.  First,  it  is  applied  (as 
has  been  already  said)  to  a  system  like  that  of  Hartley,  which  admits 
the  existence  qf  a  soul,  but  which,  attempting  to  explain  mental  phe- 
nomena physically  or  by  movements  arising  out  of  the  bodily  organi- 
sation, seems  to  imply  materialism.  Secondly,  it  is  applied  to  the 
systems  of  Hobbes  and  Priestley,  and  of  the  fVench  school  of  writers, 
of  which  De  la  Mettrie  mav  be  taken  as  a  specimen,  which  distinctly 
deny  the  existence  of  a  soul  as  a  separate  principle  in  man,  but  whi(£ 
do  not  deny  either  a  Gk>d  or  a  future  state.  Li  the  systems  of  these 
writers  is  evolved  the  p\ire  and  proper  idea  of  materialism,  divested  of 
all  unnecessaiy  consequences.  Tmrdly  and  lastly.  Hie  name  is  applied 
to  systems  like  that  of  the  ancient  Epicureans,  which  deny  both  a 
future  state  of  rewards  and  punishments  and  a  Divine  Creator,  systems 
lor  which  atheism  would  be  the  better  name,  inasmuch  as  materiidism 
fails  to  denote  their  more  important  and  distinctive  ingredients. 

The  following  is  a  brief  summary  of  the  views  of  Dr.  Priestley,  who 
has  more  formally  than  any  other  writer  enunciated  the  principles  of 
materialism  in  the  pure  and  proper  sense  of  the  word.  He  denies  the 
existence  of  a  separate  immaterial  principle  in  man,  called  the  mind  or 
soul,  because  he  thinks  that  an  immaterial  principle  could  not  exist  in 
union  with  the  material  body,  and  because  hetlunks,  further,  that  all 
mental  phenomena  (as  they  are  called)  may  be  explained  by  means  of 
supposed  movements  arising  out  of  the  oodily  oi^ganisation.  The 
method  by  which  he  thus  explains  mental  phenomena  is  that  of 
Hartley.  [Habtlkt,  in  Bioo.  Div.]  Adopting  this  philosopher's 
hypothesis  of  medullaiy  vibrations,  he  defines  mental  phenomena  as 
medullary  vibrations  perceived ;  and  he  contends,  principally  from  the 
analogy  of  brutes,  that  bodily  oi^ganisation  is  adequate  to  produce 
perception.  Thus,  and  by  means  of  such  hypothesis,  does  he  dispense 
with  the  hypothesis  of  a  separate  immaterial  soul.  But,  denying  the 
existence  of  a  soul,  separate  from  the  body,  and  capable  of  surviving 
when  the  body  perishes,  he  does  not  yet  deny  the  immortality  of  man, 
and  a  future  sta^  of  rewards  and  punishments.  On  the  contraxy,  he 
distinctly  affirms  these  on  the  authority  of  Scripture.  It  is  needless  to 
add  that  Dr.  Priestley  does  not  deny  the  existence  of  a  G}od.  [Pbiestlet, 
in  Bioo.  Diy.] 

One  word  more  on  the  absurdity  of  coupling  the  denial  of  a  future 
state  with  the  denial  of  an  immaterial  som,  and  of  wiaVfng  atheism 
synonymous  with  materialism.  To  deny  a  material  soul  is  necessarily 
to  deny  an  immortal  soul,  but  not  therefore  to  deny  an  immortal  man. 
And  even  to  deny  the  existence  of  everything  save  matter  in  the 
universe^  ia  not  necessarily  to  deny  a  Divine  principle,  as  is  shown  by 


many  of  the  ancient  schools  of  philosophy  [Eleaiio  Philosophy], 

nor  even  to  deny  a  moral  governor,  as  is  snown  by  the  philosophy  of 

Hobbes,  who,  denying  in  one  part  of  his  writings  the  existence  of  all 

spirit,  and  in  this  respect  carrying  his  views  further  than  Dr.  Priestley, 

yet  znakes  Qod  the  comer-stone  of  moral  and  political  science.   [Hobbes, 

m  Bigg.  Div.]    Hobbes  distinctly  says  that  there  being  nothing,  in 

his  opinion,  but  matter  in  the  universe,  it  follows  that  Qod  is  matter.^ 

But  it  is  to  be  remarked,  in  opposition  to  materialism,  even  as  it  is 

put  forth  by  Dr.  Priestley,  that  it  is  devoid  of  philosophical  foundation, 

and  rests  on  a  disregard  of  the  limits  of  true  philosophy.     Its  truth 

cannot  be  tested  by  observation.    It  rests  altogether  on  hypothesis  and 

conjecture.    When  we  go  beyond  what  are  otUed  the  qualities  of  the 

mind,  or  of  matter  either,  and  speculate  upon  what  it  is  itself,  whether 

it  is  something  else,  or  different  from  that  something,  whether  it  has  or 

has  not  an  existence,  we  have  no  help  but  in  supposing  and  conjecturing 

and  jm^'ning.    Such  speculations  may  doubtless  be  interesting,  and 

they  may  have  their  use  too  as  an  exercise  for  the  imagination,  but  we 

cannot  calculate  upon  their  results.    Much  mischief  is  done,  moreover, 

by  mixing  up  these  results  with  the  results  of  observation,  by  jumbling 

together  conjecture  and  philosophy.  The  true  philosopher,  not  despising, 

but  setting  aside  as  irrelevant  to  his  object,  all  speculations  on  the 

origin  and  nature  of  mind,  or  of  matter  either,  will  start  from  these  as 

first  principles,  and  vrill  apply  himself  to  observing  their  qualities  and 

capabilities  and  laws;  and  the  results  will  be  sound  psychology  and 

soimd  physics. 

The  converse  of  the  word  materialism  is  immaterialism.  This  is  vised 
only  as  an  abstract  term,  and  even  thus  very  seldom,  spiritualism  being 
generally  used  in  its  place. 

MATERIALS  FOR  BUILDING.  In  some  of  the  previous  articlea 
reference  has  been  made  to  the  conditions  which  should  regulate  the 
application  of  particular  building  materials  [Atmosphebio  Influence  ; 
Foundations  ;  Mabonbt]  ;  but  the  leading  principles  connected  with 
their  selection,  and  the  mode  of  their  applications,  are  of  such 
paramoimt  importance  to  all  parties  connected  with  this  bmnch  of  the 
constructive  arts,  that  it  appears  desirable  to  allude,  in  general  terxna 
at  least,  to  their  nature.  The  manner  in  which  this  will  be  done  will 
be  by  noticing,  in  the  usual  order,  the  materials  used  in  the  various 
details  of  a  building. 

External  walls  (which  are  mainly  required  to  resist  the  transmission 
of  moisture  from  the  ground  upwards,  or  from  the  exterior  to  the 
interior  of  a  building,  and  to  maintain  an  equable  temperature  in  the 
interior  if  possible,)  may  be  constructed  of  either  stone,  brick,  or  wood, 
according  to  local  circumstances;  provided  the  requisite  precautions 
be  taken  to  guard  against  the  destructive  action  of  humidity,  or  against 
the  various  mechanical  efforts  exerted,  and  that  there  be  no  danger 
from  the  propagation  of  fire,  in  cases  where  many  buildings  are  in 
proximity  to  one  another.  The  stone  may  either  be  used  in  large  or 
small  rough  blocks,  devoid  of  bedding  or  of  regular  vertical  joints ;  or 
it  may  be  used  in  the  form  of  coursed  masonry  in  the  manners  described 
.  under  that  head ;  and  the  only  general  principles  it  may  be  desirable 
here  to  allude  to  with  respect  to  the  use  of  stones  of  various  descrip- 
tions, are,  that  such  of  them  as  are  dense  and  of  small  absorptive 
powers  should  be  used  near  the  groimd ;  whilst  the  use  of  the  lighter 
uid  tiie  more  hygrometric  ones  must  be  confined  to  the  positions 
where  they  vdU  not  be  exposed  to  great  efforts  of  compression,  or  to 
external  sources  of  moisture ;  and  care  should  be  taken  that  the  stones 
are  in  no  case  laid  with  their  planes  of  bedding  otherwise  than  in 
the  direction  which  they  may  have  occupied  in  the  quarries.  The 
various  descriptions  of  stones  (such  as  the  granites,  whin  stones,  slates, 
marbles,  carbonates,  argillo-carbonates,  and  sulphates  of  lime,  and  the 
magnesian  limestones)  have  already  been  alluded  to  in  the  articles 
quoted,  or  they  will  be  finally  discussed  under  that  of  Stonb  ;  so  that, 
for  the  present,  it  may  suffice  to  say  that  any  material  of  this  descrip- 
tion may  be  fludvantageously  used  for  building  purposes  when  it  ia 
uniform  in  its  grain,  or  in  its  molecular  structure;  when  it  has  com- 
paratively small  powers  of  absorbing  water ;  and  when  it  ia  not  a  very 
ready  conductor  of  heat.  The  latter  condition  is  too  often  neglected, 
and  it  is  on  this  account  that  many  of  the  buildings  in  cold,  moist^ 
countries,  present  hygienic  properties  of  a  very  dangerous, character; 
for  the  condensation  and  the  evaporation  whidi  are  thus  continually 
going  on,  must  render  latent  a  great  amoimt  of  heat  furnished  by 
surrounding  objects.  The  absorptive  powers  of  stones  have  an  im- 
portant bemng,  not  only  upon  the  comfort  of  the  interior  of  ^e 
buildings  in  which  they  are  employed,  but  also  upon  their  durability, 
on  account  of  the  disintegration  and  decay  which  attends  the  evapora- 
tion of  the  salts  they  are  able  to  liberate  fi'om  their  original  combina- 
tions in  the  stones.  It  appears,  however,  that  the  mere  &ct  of  the 
existence  of  great  powers  of  absorption  does  not  constitute  an  absolute 
reason  for  the  rejection  of  a  building  stone;  because  thoe  are  some 
materials  of  this  class  which  are  of  great  constructive  value,  but  which 
are  highly  absorbent ;  such  as  the  Yorkshire  sandstones,  and  some  of 
the  siUcious  conglomerates.  The  structure  of  a  stone  has  a  marked 
influence  upon  its  powers  of  resistance  to  natural  external  causes  of 
decay,  and  it  is  found  that  the  more  highly  crystalline  materials  are  the 
most  durable;  whilst  those  in  which  the  molecules  of  the  stone  are 
both  of  an  earthy  and  of  a  decidedly.'  marked  sub-crystalline  chanuster 
(as  is  often  the  case  with  the  inferior  varieties  of  the  oolites),  are  sure 
to  decay  in  an  irregular  mamier.    Some  descripticms  of  granite  even 
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are  exposed  to  decay  in  the  open  air,  on  account  of  the  differences  in 
the  molecular  structure  of  their  constituent  elements. 

Many  of  these  remarks  will  apply  to  the  choice  of  bricks  for 
building  purpo^s ;  for  their  relative  values  will  depend  upon  their 
powers  of  resisting  the  transmission  of  water,  their  non-conducting 
powers,  and  their  durability  under  the  ordinaiy  action  of  the  atmos- 

Ehere,  when  exposed  fur  a  long  time  to  its  effects.  In  many  cases  walls 
ave  been,  and  s^l  are,  executed  of  unbumt  clay,  either  rammed  into 
moulds  which  enclose  the  space  to  be  occupied  by  the  wall  Itself  (in 
the  manner  used  in  the  western  counties  of  England,  where  it  is  known 
by  the  name  of  cobb  vailing),  or  in  the  form  of  unbumt  bricks  (as  in 
the  walls  of  Assyria  and  of  p«ais  of  Egypt),  and  when  due  precautions 
are  taken  to  isolate  the  lower  parts  of  such  walls  from  the  ground, 
and  to  protect  them  from  heavy  rains,  they  certainly  make  very  warm 
and  comfortable  even  though  temporary  structures.  The  total  dis- 
appearance of  the  domestic  structures  of  the  nations  of  antiquity  which 
adopted  the  use  of  unbumt  clay,  whilst  the  structures  erected  at  the 
same  period  of  the  more  durable  burnt  bricks  have  survived  to  our 
times,  prove  (if  such  proof  were  needed)  that  the  latter  alone  should 
be  employed  in  buildings  which  are  likely  to  be  long  exposed  to 
distinctly  marked  atmospheric  influences.  In  &ct,  no  mere 
mechanical  preparation  of  Uie  silicates  of  alumina  (the  base  of  all  clays) 
can  give  those  materials  the  property  of  a  permanent  cohesion ;  and  no 
stable  combination  between  the  various  elements  can  be  effected, 
without  the  intervention  of  fire ;  or,  in  other  words,  the  pyrogenous 
combination  of  silica  and  alumina  are  the  only  stable  ones.  A  small 
proportion  of  the  carbonate  of  lime  in  clays  is  a  desirable  condition ; 
for  it  facilitates  the  fusion  of  the  other  ingredients ;  but  a  laige  pro- 
portion of  carbonate  of  lime  entails  inconveniences  which  have  already 
been  alluded  to.  [Brick.]  It  may  be  suspected  that  much  of  the 
value  of  brickwork  depends  upon  the  reaction  of  the  bricks  themselves 
upon  the  mortars,  or  upon  the  cementing  materials  employed ;  and  it 
would  therefore  seem  that,  for  the  purposes  of  hydraulic  engineering, 
or  of  building  in  water,  it  is  desirable  to  use  bricks  which,  even  after 
calcination,  retain  a  certain  proporti'^n  of  soluble  silica,  in  a  state  to 
allow  of  its  being  taken  up  by  the  lime  around  it.  The  remarkable 
preservation  of  ^e  underbumt  Roman  bricks,  or  of  the  soft  kiln*bumt 
bricks  of  the  middle  ages,  when  used  in  positions  where  running 
waters  could  npt  affect  them,  may  be  expUuned  by  the  fact  of  the 
existence  of  some  statical  chenucal  balance  of  this  description.  For 
genexal  purposes  however,  it  may  be  sufficient  here  to  state  that  the 
hardest,  and  most  thoroughly  burnt,  bricks  only  ought  to  be  used  in 
the  exposed  faces  of  walls ;  that  only  the  best  hydrauHc  limes  [Limb  ; 
Mobtab]  should  be  used  in  conjunction  with  them ;  and  that,  without 
entering  into  any  abstract  calculations  of  stability,  no  external  walls  of 
houses  in  expoied  ponUontf  should  ever  be  constructed  of  less  thick- 
ness than  of  one  and  a  half  brick;  so  as  in  fact  to  intercept  the 
passage  of  water  from  the  exterior  to  the  interior  by  a  vertical  joint  of 
mortar.  The  combination  of  brickwork  and  of  timber  sometimes 
admits  of  the  attainment  of  the  latter  condition,  when  the  total  thick- 
ness does  not  exceed  that  of  one  brick ;  but  in  this  case  the  bond  of 
the  work  cannot  be  theoretically  satisfactory. 

In  many  of  our  colonies,  and  in  many  well  wooded  countries  of  a 
more  ancient  date,  the  use  of  timber  for  external  walls  takes  place  to  a 
great  extent;  nor,  provided  that  the  passage  of  moisture  from  the 
ground,  by  capillary  action,  be  intercepted,  that  the  rain  be  ppevented 
from  lodging  on  the  upper  suiiaoes,  and  thsA  there  be  no  dac^er  from 
the  communication  of  fire,  can  there  be  any  rational  objection  to  this 
mode  of  construction.  Where  wood  is  very  abundant,  as  in  the  United 
States,  Norway,  &c.,  it  is  used  simply  in  logs ;  and  those  logs  are  laid 
upon  one  another  without  being  sauared,  but  are  only  halved  together 
at  the  angles ;  the  interstices  are  then  fiUed  in  with  clay,  or  with  lime 
and  hair ;  and  the  exterior  and  interior  surfiices  of  the  walls  thus 
formed,  are  then  carefully  plastered.  In  countries  where  wood  is 
more  valuable,  the  style  of  construction  becomes  more  elaborate, 
and  the  framing  is  executed  with  squared  timber,  either  filled  in  with 
brickwork*pan&,  called  technically  *'  brick-nogging,"  or  with  quarter- 
ings,  which  are  subsequently  either  covered  by  *'  shingles,"  (or  small 
thin -pieces  of  wood  laid  like  slates,)  or  are  boarded,  or  lathed  and 
plastered.  The  half  timbered  houses  in  our  own  country,  and  in  Nor- 
mandy, may  be  referred  to  as  illustrations  of  all  these  last  named 
varieties  of  wooden  construction ;  and  of  the  remarkably  picturesque 
effiects  they  were  able  to  produce.  The  Swiss  chdlett  of  the  present  day 
are  equally  worthy  of  admiration ;  and  it  may  be  worth  while  to  add 
that  when  the  exposed  timbers  of  such  half  timbered  houses  are 
covered  by  slates,  as  is  very  frequently  the  case  in  our  own  southern 
provinces,  they  are  but  little  exposed  to  the  danger  of  decay,  or  of  fire ; 
but  no  such  palliations  of  the  defects  inherent  to  wood  stnictures  can 
ever  guarantee  them  against  the  attacks  of  insects  or  of  vermin. 

The  principal  use  of  wood  is,  however,  for  internal  works  and  fittings ; 
and  the  sel^^on  of  the  particular  description  to  be  used  in  any 
position  must  be  regulated  by  so  many  local  considerations  that  it  is 

S referable  to  treat  of  them  in  two  separate  articles.  [Woods, 
uiLDora ;  and  Woods,  Fubnitube.]  The  general  conditions  for  their 
selection  and  use  are,  that  the  woods  should  be  as  light  and  as  eaalj 
worked  as  possible,  consistently  with  the  requisite  degree  of  strength ; 
that  when  intended  to  be  used  as  girders,  or  for  framed  carpentry, 
they  should  be  of  a  straight,  tough,  fibrous  nature;  that  the  trees  i 


should  be  felled  in  the  winter,  and  that,  under  all  circumstances,  the 
wood  should  not  be  fixed  in  a  building  until  the  sap,  or  other  moisture 
it  might  contain,  had  been  allowed  to  escape ;  that  a  free  circulation 
of  air  should  be  maintained  around  the  woodwork  of  every  description ; 
and  that  especially  all  contact  with  a  damp,  confined,  atmosphere 
should  be  avoided.  As  might  natiirally  be  expected,  woods  tmiismit 
moisture  more  easily  in  t^e  directions  of  their  vesicles,  than  trans- 
versally  to  the  latter ;  and  attention  must  be  paid  to  this  law  when- 
ever it  may  be  necessary  to  employ  this  matenal  partidly  in  and  out 
of  the  ground.  The  attacks  of  insects,  and  of  the  marine  boring  worms, 
together  with  the  conditions  of  decay  under  the  action  of  wet  or  of 
dry  rot,  must  not  be  overlooked  in  the  inquiry  into  the  value  of  woods ; 
they  are  discussed  under  Pbebebvation  of  Stons  ai^d  Wood.  A 
very  essential  property  in  woods  used  for  decorative  works  is  that  they 
should  not  be  exposed  in  any  serious  manner  to  absorb  atmospheric, 
or  in  fact  any  external,  moisture ;  and  that  they  should  not  warp  under 
changes  of  temperature.  To  a  certain  extent,  all  woods  are  exposed 
to  this  incont^enience ;  but  the  superior  descriptions  of  mahogany, 
oak,  and  fir,  do  not  warp  in  any  serious  or  dangerous  manner 
under  ordinary  changes,  provided  that  due  care  has  been  observed  in 
their  seasoning  before  placing  them  in  the  work.  Some  woods  again 
have  a  distinct  action  upon  metals,  such  as  the  oak  produces  upon 
iron,  or  even  occasionally  upon  lead;  but  the  circumstances  under 
which  this  action  takes  place  are  not  sufficiently  known  to  warrant  any 
decided  general  observations  with  respect  to  it.  Contact  with  other 
building  materials  does  not  seem  to  affect  the  durability  of  wood, 
provided  the  circulation  of  air  around  the  latter  be  not  prevented. 

It  is  rather  a  curious  illustration  of  the  practical  working  of 
injudicious  fiscal  laws,  that  the  use  of  timber  in  external  house  con- 
struction should  have  prevailed  in  such  places  as  Caen,  where  stone  is 
to  be  procured  at  the  very  gates  of  the  town ;  simply  because  in  the 
middle  ages  there  was  a  heavy  octroi,  or  toll,  on  building  stone.  Many 
local  peculiarities  in  the  use  of  building  materials  may,  no  doubt,  be 
explamed  in  the  same  manner ;  as,  for  instance,  the  peculiar  size  of 
English  bricks,  or  the  Mansard  roof^  of  France. 

The  materials  used  for  covering  the  rough  surfaces  of  walls,  or  for 
producing  a  smooth  surface  upon  framed  timber  partitions,  are  either 
obtained  from  the  calcination  of  the  carbonates  of  lime,  of  the  various 
classes  of  cements,  or  of  the  sulphates  of  lime ;  and  the  same  class  of 
materials  is,  as  is  well  known,  largely  applied  for  the  purpose  of  con- 
necting the  small  materials  used  for  walling.  The  respective  qualities 
of  the  Limes,  Mortabs,  Cements,  and  Plastebs  will  be  tound  under 
those  heads,  so  that  it  may  suffice  here  to  say  that,  in  consequence  of 
the  greater  rapidity  with  which  the  real  plaster  (the  dehydrised  sul- 
phate of  lime)  sets,  it  is  always  employed  internally  to  render  or  cover 
the  walls  or  partitions,  when  that  can  be  done  economically.  It  is 
required,  in  such  cases,  to  produce  an  even  surface  to  receive  the  wall 
decorations,  which  surface  should  at  the  same  time  be  so  far  absorbent 
and  non-conducting  as  not  to  allow  the  moisture  in  suspension  in  the 
rooms  to  condense  upon,  or  to  remain  upon,  the  sides  of  the  rooms ; 
and  for  this  purpose  the  real  plasters  possess  properties  which  no  other 
materials  can  boast  of.  In  the  greater  part  of  Europe,  however,  plaster 
is  both  rare  and  costly,  and  its  place  is  supplied,  more  or  less  satis- 
factorily, by  the  lime  and  hair,  and  the  fine  stuff,  as  our  plasterers 
designate  the  various  descriptions  of  coats  they  obtain  from  the  purer 
carbonates  of  lime  treated  in  peculiar  manners,  according  to  the  par- 
ticular ports  of  the  operation.  The  hydraulic  cements  are  sometimes 
used  for  internal  plastering  or  wall  decorations,  when  moisture  is  to  be 
contended  with ;  and  the  oddly  named  artificial  cements  obtained  by 
the  second  calcination  of  the  sulphates  of  lime,  such  as  the  Keene's, 
Parian,  or  Martin's  cements,  are  used  for  skirtings  or  for  wall  deco- 
rations, when  particularly  hard  close  surfaces  are  required,  and  it  may 
be  necessary  to  paint  them  Immediately.  The  plasters  do  not  resist  the 
action  of  the  external  atmosphere,  or  its  changes  of  hygrometric  state, 
although  wheii  proper  precautions  are  taken  the  plaster  of  Paris  stands 
tolerably  well  on  external  walls  near  that  town ;  but,  as  a  general  rule, 
none  but  the  hydraulic  cements  should  be  used  for  this  particular 
description  of  work,  and  even  with  them  it  is  essential  to  prevent 
moisture  from  lodging  upon  their  surfaces,  especially  in  climates 
exposed  to  sudden  frosts  and  to  heavy  winter  rains.  Nearly  all  this 
dass  of  materials  requires  to  be  protected  by  a  coating  of  oil-paint,  or 
of  some  other  preparation  able  to  oppose  the  absorption  of  water. 

Roofs  are  covered  in  various  ways,  depending  mainly  upon  the 
economical  conditions  of  the  locality, — namely,  either  by  thatching 
with  straw  or  reeds,  by  shingles,  by  Ules,  by  slates,  or  by  one  or  other . 
of  the  metals,  iron,  zinc,  copper,  lead,  or  tin ;  and,  in  very  temporary 
buildings,  even  by  tarred  felt.  Thatching  makes  a  warm  and  an 
exceedingly  picturesque  covering;  but  it  is  objectionable  on  account  of 
its  retaining  moisture  under  some  circumstances,  of  its  weight,  and  of 
its  inflammable  nature.  In  America  and  in  Norway  small  wooden 
slabs,  cut  like  slates,  are  used,  under  the  name  of  ahingletf  and  If  pro- 
perly nailed  and  weighted  down  in  positions  exposed  to  violent  winds 
they  answer  tolerably  well,  though,  of  course,  they  are  exooaed  to  the 
same  objection  as  the  one  above  alluded  to — namely,  i  eir  inflam- 
mability. Shingle  roofs  were  formerly  common  in  j&n^iand,  and 
specimens  yet  remain  on  some  church  spires.  In  all  densely  peopled 
districts,  tnerefore,  slates  or  tiles  are  used  for  the  commoner  descrip- 
tions of  houses,  and  tlie  metals  are  used  for  .more  important  buildings 
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i^ider  the  conditioiis  discussed  under  Roof.  The  precautions  id  be 
obserrred  in  all  these  cases  are — 1,  t^at  an  efficient  circulation  of  air 
should  be  kept  up  within  tJie  roof ;  2,  that  when  metals  are  used,  the 
contraction  and  expansion  should  not  be  interfered  with ;  and  8,  that 
when  two  metals  are  employedi  they  should  bo  placed  in  such  n^anner 
as  not  to  allow  a  destructive  galvanic  action  to  take  place. 

Metals  are  also  used  in  building  operations  in  other  modes  than  simply 
as  coverings,  and  iron  in  its  various  forms  has  of  late  become  an  article 
of  the  greatest  importance  to  the  constructive  or  to  the  decorative 
builder.  Cast-iron  is  largely  used  for  girders,  columns,  railings,  pipes, 
sashes,  ftc. ;  wrought-irou  is  becoming  daily  of  more  and  more  import- 
ance for  girders,  for  roof  framing,  for  pillars,  railings,  tanks,  doors,  and 
countless  purposes  of  common  life.  Lead,  copper,  zinc,  tin,  and  their 
alloys  are  used  for  many  details  of  building,  and  for  the  distribution  of 
those  essential  elements  of  modem  comfort,  gas  and  water :  precautions, 
however,  are  requisite  in  their  application  to  secure  them  from  certain 
chemical  actions  which  may  be  produced  by  the  extraneous  matters 
contained  in  the  fluids  so  distributed.  [Water  Supply.]  It  would 
appear  that  if  the  new  metal  aluminium  were  obtainable  at  a  cheap 
rate,  it  would  constitute  one  of  the  most  valuable  additions  to  the  list 
of  bidlding  materials,  on  account  of  its  lightness,  its  tenacity,  and  its 
powers  of  resisting  the  action  of  the  atmosphere. 

Glass  in  its  various  forms  is  a  material  so  generally  known  that  It 
will  be  sufficient  merely  to  mention  it ;  and  the  use  of  oil-paints  for 
purposes  of  decoration  or  of  preservation  will  be  discussed  under 
t*AiNT.  The  use  of  the  solutions  of  silica,  and  of  the  other  vai'ious 
substances  applied  of  late  years  for  the  protection  of  woods  from  wet 
and  diy  rot,  will  be  noticed  under  the  article  Preservation  or  Stone 
AND  Wood,  already  referred  to.  Wall  linings,  or  P^lPER  Hangings, 
will  be  noticed  under  the  latter  head. 

MATERIALS,  STRENGTH  OF.  The  strength  of  any  material 
object,  as  a  rod,  bar,  beam,  chain,  or  rope,  is  that  power  by  which  the 
substance  resists  an  effort  to  destroy  the  cohesion  of  its  parts.  It 
evidently  depends  on  the  disposition  of  the  particles  relatively  to  each 
other,  on  the  inteusity  of  the  force  by  which  the  particles  cohere 
together,  and  on  the  manner  in  which  the  straining  power  is  applied. 
The  inquiry  into  the  laws  by  which  the  materials  employed  in  the  con* 
struction  of  edifices  or  machines  resist  the  strains  to  which  they  are 
subject  is  of  considerable  importance,  because  upon  a  just  adaptation 
of  the  strength  at  any  one  point  to  the  strain  there  experienced  (and 
an  excess  or  deficiency  of  the  former  Is  sometimes  equally  injurious) 
droends  the  stability  of  the  whole  structure. 

Whatever  be  the  constitution  of  a  rod  or  of  a  beam,  the  relation 
between  its  strength  and  the  strain  to  which  it  may  be  exposed  can  bo 
made  the  sabject  of  mathematical  investigation  only  by  imagining  the 
material  to  consist  of  an  infinite  number  of  particles  arranged  in  lines 
(like  fibres  or  threads)  parallel  to  each  other  in  the  direction  of  its 
length.  The  partioles  in  each  line  must  be  supposed  to  cohere  together 
by  powers  exerted  in  that  direction,  and  the  several  lines  to  cohere 
laterally  with  forces  which  may  or  may  not  be  equal  to  those  exerted 
longitudinally.  In  homogeneous  bodies,  as  glass  and  somo  of  the 
metals,  the  particles  may  be  supposed  to  be  symmetrically  disposed 
throughout  the  masses,  and  to  attract  each  other  in  every  direction 
with  equal  powers :  but  the  case  is  different  in  other  bodies,  particu- 
larly in  timber;  for  in  such  bodies  the  lateral  cohesion  of  the  fibres  is 
much  less  powerful  than  the  longitudinal  cohesion  of  the  puiides  in 
each  fibre.  In  ropes  the  fibres  have  no  lateral  cohesion,  and  the 
strength  depends  on  the  twisting  of  the  fibres  together;  in  consequence 
of  this,  as  the  latter  can  scarcely  be  sejparated  from  each  other  in  the 
direction  of  the  length  of  the  rope,  tlie  cohesion  of  nearly  all  the 
particles  in  any  transverse  section  must  be  destroyed  before  a  (usruption 
can  take  place. 

A  rod  of  any  material,  consisting  of  parallel  fibres  as  above  supposed, 
being  placed  in  a  vortical  position,  and  strained  by  a  weight  applied  at 
the  lower  extremity,  the  particles  in  every  fibre  will  be  separated  from 
each  other  by  the  action  of  the  weight,  and  consequently  its  length 
will  be  increased.  The  cohesive  power  by  which  the  particles  are 
kept  together  will,  in  most  cases,  be  diminished  by  the  separation ;  and 
if  the  weight  be  sufficiently  great,  or  if  it  be  allowed  to  act  during  a 
sufficient  length  of  time,  the  cohesive  power  will  be  eventually  over- 
come ;  that  is,  the  rod  will  in  some  parts  of  its  length  be  torn  asunder. 
But  before  this  occurs,  since  all  bodies  possess  a  certain  degree  of  elas- 
ticity, on  removing  the  weight  the  attraction  of  cohesion  will  cause  the 
separated  particles  to  return  towards  their  original  positions ;  or  the 
rod  will  become  nearly  of  the  same  length  as  at  first.  That  it  does  not 
exactly  become  so,  in  general,  arises  from  the  imperfect  elasticity  of 
the  material,  on  which  account  the  particles  come  to  a  state  of  rest  at 
augmented  distances  from  each  other.  The  elongation  of  the  rod 
when  strained  by  a  weight,  and  the  amount  of  the  weight  necessary  to 
produce  fractiure,  will  depend  on  the  nature  of  the  material ;  and,  from 
a  want  of  uniformity  in  the  constitution  of  materials  even  of  the  same 
kind,  though  the  rods  be  of  like  dimensions,  great  irregularities  are 
found  to  exist  in  their  power  of  resisting  direct  strains.  Kumerous 
experiments  performed  on  each  of  the  different  kinds  of  material  can 
alone  afford  a  mean  value  on  which  reliance  may  be  placed  when  it  is 
required  to  determine  the  capability  of  a  bar  or  beam  to  resist  the 
strain  arising  from  the  action  of  any  given  force. 

If  the  materials  were  perfectly  elastic,  so  that  the  length  of  the  rod 


became  the  same  after  the  removal  of  the  suspended  weight  as  before 
that  weight  wss  applied,  the  force  of  cohesion  would  evidently  be  pro- 
poi-tional  to  the  intensity  of  the  straining  power ;  and  this  is  generally 
adopted  as  an  hypothesis  in  investigations  concerning  the  equilibrium 
between  strengths  and  strains ;  it  bemg  understood  that  the  latter  have 
only  that  moderate  degree  of  intensity,  compared  with  the  former, 
which  is  consistent  with  the  permanent  stability  of  the  edifice  or  of 
the  machine.  The  law  just  mentioned  appears  to  have  been  discovered 
by  Dr.  Hooke ;  and  as  the  separation  of  the  particles  in  any  fibre  is 

Sroportional  to  the  straining  power,  it  follows  that,  within  certain 
mits,  the  cohesive  power  between  two  particles  of  an  elastic  body  is 
proportional  to  the  distances  to  which  one  of  them  is  removed  by  the 
sti-aining  force  from  the  place  where  it  was  before  at  rest.  The  sapie 
law  is  considered  to  hold  ^ood  when  the  particles  of  an  elastic  body  are 
made  to  approach  each  other  by  the  action  ol  a  compressing  force  like 
that  of  a  weight  on  the  top  of  a  vertical  pillar. 

The  power  by  which  the  particles  in  any  body  resist  the  action  of  a 
force  tending  to  separate  those  particles  in  the  direction  of  the  length 
of  the  body  may  be  considered  as  constituting  the  direct  or  absolute 
strength ;  and  it  is  evident  that,  if  the  body  were  of  a  homogeneous 
texture,  that  strength  would  be  proportional  to  the  number  of  particles 
in  a  tranverse  section ;  that  is,  to  the  area  of  such  section,  while  the 
strain  is  proportional  to,  the  weight  applied.  Therefore,  if  f  designate 
the  cohesive  power  in.  a  unit  of  such  area,  as  a  square  inch,  a  square 
foot,  &c. ;  also,  if  a  ixjpresent  the  area  and  w  the  weight  applied, 
including  that  of  the  body  itself,  we  should  have  p  a  =  w  when  the 
streuglh  and  strain  are  in  equilibrio.  This  formula  for  the  absolute 
strength  may  be  confiidered  as  nearly  correct  with  respect  to  most  of 
the  bodies  in  nature ;  and  hence  (y  being  determined  by  exp^iriment) 
the  strength  by  which  a  rod  of  any  material  resists  this  kind  of  strain 
maj  be  found  when  the  dimensions  of  the  rod  are  given. 

For  complete  details  concerning  the  experimental  values  of  F,  the 
reader  must  be  referred  to  the  extensive  tables  which  have  been  pub- 
lished by  Barlow  ('  Essay  on  the  Strength  of  Timber ').  Rennie  (*  Phil, 
Trans.,'  1818),  Tredgold  ('Principles  of  Carpentry 'J,  Hodgkinson 
('Experimental  Researches  into  the  Strength  of  Cast  Iron,' &.),  and 
Murin  ('  Le9ons  de  Mdcanique  Pratiqu^/  vol  iv.),  our  limits  permitting 
us  to  introduce  only  the  few  determinations  which  follow. 

The  area  of  a  ti'ansverse  section  of  each  rod  is  one  »^uare  inch,  and 
the  values  of  F  are  expressed  by  the  breaking  weights  in  pounds 
avoirdupois. 

English  oak       ,       »        •        <        •  F  «  8,000  to  1S,000 

Fir       .        ,        9        ,       .        ,    .  11,000  to  1S,1&S 

Beech        ..•,..  11,500 

Mahogany     .,,...  8,000 

Teak 15,000 

Cast^teel 134,256 

Iron.wire 08,964 

SwtdUh  bar-iron            .        .        •    .  71,064 

Best  KngUsh  maUeablo  Iron  60,000 

Cas^roa 16,656  to  19,4SS 

Wrougbt-oopner        .        •        •        •  83,702 

Platinum -triro 59,967 

Silyer        do.            ....  38,257 

Gold           do 30,888 

Zino           do 22.551 

Tin             do 7,129 

Lead          do.     •    '     .        .         .        .  3,146 

Bope  (1  inch  oiroumferonco)  bore  •  1,000  lbs.,  F  «  12,566 

Whale-lines  spun  by  hand  (2  in,  i  «  o^a  •  a«t 

circumference)  .        .        .    .  /  ^*^*^  »»  '»"'^ 

Do.  by  machinery  (I  Jin.  clrcumf.)  3,520  „  1S,58S 

Bope  (8  in.  circumf.)        .        •     .  5,628  „  7,858 

Do.     (4  in.  circumf.)    .        •        .  0,088  „  7,845 

Cabls  (14|  in.  circumf.)    •        •     .  80,600  „  6,355 

Do.    (33  in.  olronmf.)  •        •        •  355,360  „  6,066 

Notwithstanding  the  irregnlarities  in  the  column  oontsining  U10 
values  of  F  for  ropes,  it  may  be  concluded  that  large  ropes  of  a  given 
diameter  have  less  strength  on  each  square  inch  of  their  transversd 
section  than  those  of  less  diameter ;  and  this  is  o?ringi  xm>  doubts  to 
their  threads  being  less  twisted  together.  It  may  be  observed,  also, 
that  those  woods  whose  fibres  are  nearly  straight  bear  much  greater 
weights  suspended  from  them  than  those  whoso  Sbres  have  oonaidenbb 
curvature. 

According  to  the  experiments  of  Mr.  Barlow,  it  appears  that  a  bar 
of  malleable  iron  is  extended  one  ten-thousandth  part  of  its  length  by 
a  direct  strain  equal  to  one  ton  for  each  square  inoh  in  the  area  of  tha 
transverse  section :  when  stretched  with  ten  tons  per  inoh  its  elasticity 
was  injured,  or  the  bar  did  not  return  to  its  original  state. 

If  the  fibres  in  any  material  body  were  exactly  raotiiindar,  so  that,  a 
rod  being  placed  on  one  end  in  a  vertical  petition,  no  one  of  the  partidea 
were  opposite  to  the  intervals  between  any  two  in  a  tnnavone  aectioa 
below  it,  it  might  be  conceived  that  no  force  compressing  the  rod  in 
the  direction  of  its  length  would  produce  any  other  eflfect  than  that  of 
^imitiiftliing  ita  length*  But  as  we  find  that  all  bodies  when  bo  com- 
pressed may  be  bent,  and  finally  broken,  such  a  dispodtion  of  th^ 
particles  is  destitute  of  probability.  In  fsct,  when  a  pillar  is  oom« 
pressed  by  a  great  weight  above  it,  either  the  fibres,  already  onrrad, 
nave  their  ounraturo  increased,  so  that  the  whole  pillar  bends;  or  tha 
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particles  in  some  of  the  transverse  sections  are  forced  outwards  by 
lateral  pressures  arising  from  the  particles  above  and  below  their 
intervals  being  thrust  between  them,  and  then  th9  pilLir  swells  on  its 
whole  periphery.  The  consequence  in  either  case  is,  that  the  cohesion 
of  the  longitudinal  fibres  is  impaired  or  destroyed,  and  the  pillar  is  at 
length  broken  or  crushed. 

The  strength  of  a  pillar  when  so  compressed  must  evidently  depend 
upon  the  number  of  particles  in  a  transverse  section — that  is,  upon  the 
area  of  such  section;  but  since,  besides  the  displacement  of  those 
particles  from  the  longitudinal  pressure,  their  lateral  cohesion  must 
be  overcome  before  they  can  be  thrust  outwards,  it  is  evident  that  the 
strength  is  not  proportional  to  the  area,  simply,  but  to  some  function 
of  that  area.  No  law  on  which  any  dependence  can  be  placed  has  yet 
been  discovered  for  the  strength  of  a  pillar  in  such  cu-cumstances. 
Euler,  from  analytical  considerations,  concluded  that  it  varies  as  the 
square  of  the  area ;  but  late  en|^ineei-s  have  supposed  that  the  square 
root  of  the  third  power  of  the  ai'ca  more  correctly  represents  the  law 
of  the  strength. 

If  a  bar  or  pillar,  resting  on  one  end  In  a  vertical  position,  and  con- 
Bidered  as  a  perfectly  clastic  body,  bo  compressed  by  a  weight  acting 
vertically  above  it,  the  purely  matheinatlcal  theory  gives  the  following 
equation  for  the  value  of  the  compressing  weight  when  the  pillar 
begins  to  bend : — 

8  (Poisson, '  Mecanique/  tom.  i..  No.  313) ;  where  w=  the 


w= 


r-  atP 
TW 


compressing  weight;  Z=the  length  of  the  pillar;  a=the  area  of  the 
transverse  section;  d=the  thickness  perpendicularly  to  the  bending 
surface ;  5= the  element  of  deflection ;  and  ir  =  3*1416.  It  follows  that, 
when  in  two  bars  of  like  material  a  and  d  are  respectively  equal,  the 
weights  which  those  bars  will  sustain  without  bending  are  inversely 
proportional  to  the  squares  of  the  lengths. 

It  is  also  found,  if  w  be  a  weight  applied  as  above,  and  producing  a 
flexure  p,  measured  at  the  miadle  of  the  bar  perpendicularly  to  its 

length,  that  9=-L^  :  this  being  substituted  in  the  expression  for  w. 


the  latter  becomes  w= 


irtcl 


(Ibid,,  No  3U.) 


From  Mr.  Hodgkinson's  experiments  on  the  resistance  of  columns 
it  appears  that  the  shape  of  their  bearing-ends  has  an  important 
influence  upon  their  power  of  supporting  an  insistent  weight;  for 
columns  with  flat  and  firmly  bedded  ends  car lied about  three  times  the 
weight  which  broke  other  columns  with  rounded  ends.  It  is  customary 
at  the  present  day  to  consider  tliat  the  resistance  of  wrought  iron  to 
an  eflbrt  of  compression  may  be  considered  to  be,  at  the  minimum, 
66,760  lbs.  on  the  square  inch  (it  is  called  by  some  engineers  67,200 
lbs.) ;  and  according  to  Mr.  Hodgkinson,  if  the  resistance  of  cast  iron 
be  token  as  unity,  that  of  cast  steel  will  be  2*518 :  that  of  wrought 
iron  1*745 ;  whilst  that  of  the  best  Dantzic  oak  will  be  0*1088 ;  and 
that  of  red  deal  0*0785.  In  the  cases  of  cast  iron  or  of  other  columns 
the  resiatance  is,  however,  affected  by  the  ratios  of  the  diameters  to 
the  length ;  and  if  the  value  of  the  resistance  be  taken  at  56,700,  and 
the  safety  load  be  taken  at  ][  df  the  crushing  weight,  the  following  table, 
translated  from  Claude!*^  '  Formules  h.  Y  usage  des  Ing^nieurs,*  may  be 
considered  to  represent  the  loads  it  is  advisable  to  bring  upon  solid 
wrought  iron  columns. 


Ratio  r  =  2 
Loadinlbs.  perin. 


>  5 

10 

20 

30 

40 

50 

60 

70 

11,352 

7095 

6484 

5G7G 

4^24 

4044 

3391 

2S8C 

80 
2384 


This  table  is  token  in  preference  to  the  one  given  in  the  same  wr)rit  for 
the  {Strength  of  caat  Iron  pillars ;  because  the  latter  toble  is  based  upon 
a  coefficient  of  fesistonce  which  seems  to  be  rather  too  high,  and  it 
would  therefore  be  preferable  to  affect  the  results  of  the  toble  given  by 
the  ratios  of  Uie  various  materials  above  quoted.  The  various  essays 
by  Messrs.  Chevandier  and  Wdrtheim,  *  Sur  lee  Propri^t^  M^eaniques 
des  bois '  should  be  consulted  by  all  engineers  and  architects  who  taky 
be  called  upott  to  usie  those  materials  under  heavy  loads.  It  must  also 
be  observed  that  the  i^pe  of  the  Column  Or  body  operated  upon  will 
materially  affect  its  resistonce  to  cettapression,  for  according  to  Navier 
and  Dnleau,  with  the  majori^  ot  Woods  the  resldtattce  Ib  ill  the  ntio 

of  .-.,  when  the  section  Is  triangular ;  it  is-~wheh    the  section  is 

d^ 

square^  and  -^  when  ih^  leetimi  is  eircular. 

The  most  important  inquiry  concerning  the  strength  of  nmterials  is 
that  Which  relates  to  a  beam  or  bar  supported  at  ito  extremities  on  two 
props,  md  stnined  transversely  by  a  weight  acting  perpendicularly  to 
its  length  at  a  given  point  between  the  props. 

In  <mler  to  simplify  the  inyestigatidn,  it  is  usual  to  imagine  tiiat  the 
beam,  its  breadth  and  depth  being  Supposed  uniform,  is  made  to  rest 
on  one  prop  at  tto  place  where  the  Wei^xt  may  have  been  ap|>Ued  In 
the  former  oasei  auppose  in  the  middle  ot  its  length,  and- that  from  the 
points  where  the  two  props  were  ^tuated  weights  Alv  suiipttided  equal 
to  the  reactions  of  those  props  in  consequence  of  the  first  weight ; 


that  is,  to  half  the  whole  weight  in  the  middle.  Then,  supposing  the 
deflection  of  the  beam  to  be  very  smaU,  so .  that,  in  the  former  case, 
the  beam  did  not  slide  on  ito  point  of  support,  the  effect  of  the  two 
weighto  to  break  the  beam  on  ito  single  prop  will  be  the  same  as  that 
of  the  one  ^yeight  applied  as  at  first  supposed.  Again,  if  a  beam  of 
equal  dimensions  with  respect  to  breadth  and  depth  were  fixed  at  one 
end  horizontally  in  a  wall,  the  part  projecting  t'mm  the  face  of  the 
wall  being  equal  in  length  to  half  that  of  the  former  beam ;  and  if  a 
weight  were  applied  at  the  opposite  end  equal  to  each  of  the  two 
weighto  applied  to  the  beam  on  one  prop,  the  effect  of  this  weight  to 
break  the  beam  at  the  face  of  the  wall  will  be  equal  to  that  of  the  two 
weighto  to  break  the  beam  on  the  one  prop,  or  of  the  double  weight  to 
break  the  same  beam  on  two  props.  The  investigation  for  the  case  at 
first  supposed  is  therefore  reduced  to  that  of  finding  the  strength  of  a 
beam  attached  at  one  end  to  a  wall,  and  strained  by  a  weight  at  the 
opposite  extremity. 


m  1. 


Let  A  B  (fy,  1)  be  the  face  of  a  wall,  and  let  M  K  represent  a  vertical 
section  of  the  beam  in  the  direction  of  ito  length.  Let  it  be  supposed 
that  the  beam  consista  of  an  infinite  number  of  fibres  parallel  to  u  p; 
then,  if  these  fibres  were  supposed  to  be  rigid  and  incompressible,  tho 
effect  of  a  weight  at  p  would  be  to  bring  the  beam  to  an  inclined 
position,  OB  mn,  producing  a  fracture  on  the  line  u  Q  by  drawing  the 
particles  on  that  line  away  from  those  which  were  at  first  nearly  in 
contact  %vith  them.  But  from  experiment  it  is  found  that,  when  a 
beam  is  so  strained,  while  the  upper  fibres  are  in  a  stote  of  tension,  the 
lower  ones  are  in  a  stote  of  compression ;  and  consequently  that  thera 
is  a  certain  point  o  in  the  depth  of  the  beam  at  whicn  neiuier  of  these 
effects  iakel^  place.  A  line  passing  through  this  point  perpendicularly 
to  the  plane  M  N  is  therefore  called  the  neutral  axis  of  the  beam^  and 
the  termination  of  the  fracture  may  be  supposed  to  be  at  o  instead  of 
Q ;  the  fibres  below  the  former  point  havmg  no  effect  ih  resisting  the 
ttendency  Of  those  ibove  to  be  bi-oken,  yet  constitutibg  part  of  the 
strength  of  the  beam  by  the  poWer  with  whidh  they  JreSlst  compression^ 
and  thus  oppose  the  tendency  of  the  beam  to  turn  about  the  neutral 
axid.  The  nosition  of  this  neutifil  axis  is  uncertain ;  but  Mr.  Barlow, 
from  eipenment,  has  found  tlint  in  rectongular  beamb  of  wood  (the 
faces  being  itl  vertical  and  horizontol  positiohs)  ito  distance  from  the 
upper  surface  at  u  bears  to  tho  whole  depth  H  Q  the  ratio  of  1  to  1  -I-  \/S, 
or  nearly  that  of  4  to  11.     Therefore,  d  representing  the  depth  m  q,  let 

o  M  be  represented  by — d. 

Now  adopting  the  hypothesis  of  Leibnito,  which  is  founded  on  the 
elasticity  of  the  fibres,  that  the  force  of  cohesion  in  any  one  fibre  is 
proix>rtional  to  the  tension  to  which  it  is  subject,  or  to  the  distonce  of 
that  fibre  from  the  axis  about  which  the  beam  turns  in  consequence 
of  the  strain;  that  is,  from  the  neutral  axis  just  mentioned:  if 
X  be  the  distonce  of  any  fibre  above  o  from  the  latter  plabe,  and  / 
n^resent  the  force  of  cohesion  iti  the  fibre  at  kp.  We  fthstU  have 
i  11 

y^d  :  f  :  :  X  :  fj^^'  uid  tiie  last  term  will  express  the  force  of 

cohesion  between  two  particle^  at  a  distonce  above  6  eqiial  to  ar. 
Consequently,  dx  expressing  the  indefinitely  small  depth  of  a  fibre, 

we  have/  j^xdx  ior  tHe  cohesive  poWet  of  a  fibre  at  the  «ahie  place. 
But  this  power  acting  at  a  distance  from  o  equal  to  2^  We  have 

fj^a^dx  for  the  mX)faic*ntnin  ol  that  fortfe;  and  ito  integral  will 

express  the  strength  of  all  the  fibres  in  the  vertical  section  reprelPented 
by  MK.  The  transverse  section  of  the  beam  being  sut^pdsed  to  be 
rectangular,  the  breadth  will  be  6onstant  $  let  it  be  represented  by  b : 

tlien  the  integral  of  /"TJ  ^  dx  (between  a:=0>  x=s  rr  d),  that  Sli 

166       -  1 

gg^  /(P,  or  nearly  ^  6<P/,  Will  expreis  the  itreflgth  by  which  all 

the  fibres  4bove  the  axis  of  o  resist  the  strain. 

A  corresponding  expression  for  the  strength  arising  from  the  resist- 
ance of  the  fibres  below  the  neutral  axis  to  the  force  of  compression 

would  be  the  integral  vt  f  j^  a?  dx  (betweeh  «= 0>  ar=  jj-  rf),  Ihat 

\a,  nearly  jg  5(P/'  (/'  being  the  force  by  wluch  a  fitre  at  Q  n  would 

resist  compression),  and  the  slim  of  the  tw6  !ftfe^Wi1fc  Will  be  thd 
whole  strength  of  the  beam  to  resist  a  transverse  stitdn.    Now  the 
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ratio  oi  f  to  f  is  diiferent  in  different  materials ;  and  if  wc  tike 
f=s  -r/  (which  is  the  case  in  some  kinds  of  wood),  the  said  sum  vdll 

be  =  "g  fbcP  nearly. 

But  when  the  beam  is  strained  by  a  weight  w  applied  at  p,  so  that  it 
takes  the  inclined  position  m  n,  if  we  join  0  and  p,  and  let  fall  the 
perpendicular  jp  r  on  a  b,  we  shall  have  w  ./>  n,  or  (if  ^  be  the  length  of 
the  beam)  w .  I  cos  op  r,  for  the  momentum  of  the  weight.    Then 

1 
w . I  cos  o p  R=  Q  /  hd*  becomes  the  equation  of  equilibrium,  w  repre- 
senting the  weight  which  will  just  break  the  beam;    and  when 
Z  o  p  R,  or  the  deflection,  is  small,  its  cosine  may  be  considered  as 
equal  to  unity.    It  follows  that  the  strength  by  which  beams  of  the 

like  material  resist  this  kind  of  strain  will  vary  as  7: . 

If  a  perfectly  elastic  beam  or  bar  were  attached  horizontally  at  one 
end  to  a  wall,  and  were  strained  by  a  weight  w  at  the  other  end,  the 
mathematical  theory  would  give  for  the  deflection  of  the  opposite  end 
of  the  beam  (that  is,  the  distance  to  which  this  end  would  be  drawn  in 

w.^ 
a  vertical  direction  from  the  original' position  of  the  beam)  A=  "Zm^ 

(Poisson,  'M^canique,'  tom.  i.,  No.  310),  where  A  =  that  deflection; 
I  =  the  length  of  the  beam ;  a  —  the  area  of  the  transverse  section ; 
d  =  the  depth ;  and  8  =  the  element  of  deflection.  Therefore,  if  A 
be  found  from  experiment  on  a  beam  or  bar  in  which  w,  /,  a,  d, 
are  given,  we  may  from  this  equation  obtain  8 ;  and  subsequently  the 
value  of  A  may  be  fotmd  for  any  beam,  the  materials  being  of  the 
same  kind.  Again,  the  straining  power  by  which  a  beam  fixed  at  one 
end  to  a  waU  is  dilated  in  the  direction  of  its  length  is  expressed  by 
a  8  D  (lb.,  No.  808),  where  d  is  the  element  of  dilatation.  Now,  if  to 
be  the  weight  whi<di  would  produce  the  deflection  8  and  dilatation  D, 

D         1 

we  should  haveio=a8i):  whence  1  =  ~Ti  and  the  first  member  of 

to        00 

this  equation  being  substituted   for  its  equivalent   in   the   above 

expression  for  A,  the  latter  becomes  A=:  ^  ;    or  sinoe  the 

elongation  of  the  whole  beam  is  proportional  to  the  length,  and  may 
be  represented  by  D .  Z,  If  we  put  £  for  this  elongation  when  w= w,  we 

shall  have  A =£--.•    Whence  the  elongation  of  an  elastic  rod  by  a 

weight  or  power  acting  in  the  direction  of  its  length  is  to  the  deflec- 
tion of  the  same  rod  by  a  weight  or  power  acting  perpendicularly  to 
its  length,  as  the  square  of  the  depth  or  thickness  is  to  the  square  of 
the  length. 

The  relations  between  the  strength  and  strain  when  a  beam  or  bar, 
as  H  N  in  the  preceding  figure,  is  fixed  at  one  end  in  a  wall,  and  when 
a  beam  f'  M  P  in  the  annexed  diagram  (fig,  2),  of  equal  dimensions  with 
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Young  oak  (English) 
Ship  timhcr 
Oak  (English) 
New  England  fir 
Blga  fir  .  • 

Teak 

Cast-iron  hura  • 

Ditto . 


2 

7 
7 

7 

s 

3 


I 
1 

4 
4> 
1 
4 
1 
1 


Weight. 

482 
264 
637 
420 
212 
820 
756 
869 


Deflection. 

1*87 
1'5 
8*1 
4*66 
1'3 
4- 


Fig.  2. 
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Since  the  strengths  of  beams  attached  at  one  end  or  supported  on 
props,  the  other  dimensions  being  the  same,  vary  as  the  squares  of  the 
verti(»l  depths,  it  follows  that  the  most  advantageous  position,  when  the 
areas  of  the  transverse  sections  are  equal,  is  that  in  which  the  broadest 
surface  is  in  a  vertical  position.  In  tiiis  manner  girders  and  joists  in 
edifices  are  invariably  placed. 

When  a  beam  or  bar  is  attached  at  one  end  to  a  wall,  or  when  it 
turns  upon  its  middle  point  like  the  great  lever  of  a  steam-engine,  if  it 
be  required  that  the  beam  should  be  equally  strong  in  its  whole  length, 
it  should  be  made  to  taper  towards  its  extremities.  When  the  depth 
of  the  beam  is  constant,  the  breadth  at  any  point  should  be  propor- 
tional to  its  distance  from  the  extremity.  When  the  breadth  is  to  be 
constant,  Uie  vertical  face  of  the  beam  should  have  the  form  of  the 
common  parabola ;  and  when  both  breadth  and  depth  vary,  a  longitu- 
dinal section  of  the  beam  should  have  the  figure  of  that  which  is  called 
a  cubical  parabola. 

If  a  weight  be  applied  at  any  point  in  the  length  of  a  beam  which 
is  supported  on  two  props,  the  strain  produced  by  it  will  be  the 
greatest  when  it  is  placed  in  the  middle ;  and  the  strain  varies  as  the 
product  of  the  distance  of  the  weight  from  the  points  of  support.  For 
let  A  B  {fig.  8)  represent  a  beam  supported  at  a  and  b,  and  let  o  be  any 
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point  in  it.    Imagine  a  weight  w  to  be  applied  at  any  point  F ;  then, 
by  the  nature  of  the  lever,  a  B :  F  b  :  I'vr  :  the  pressure  exerted  by  w  on 
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the  point  a,  namely-.! — ;  and  this  term  expresses  the  re-action  of 


ab 


the  prop  at  A  in  consequence  of  the  weight  at  p.    Then  also 


w.fb 
ab 


A  0 


is  equal  to  the  strain  at  0  produced  by  this  re-action.     Again,  imagine 
a  weight  w'  to  be  implied  at  f';  then  we  shall  have,  as  before, 

AB  :  f'  A  : :  w' :  — — -,  and  this  last  term  expresses  the  reaction  of  the 


AB 


respect  to  breadth  and  depth,  but  twice  as  long,  is  supported  on  a  prop 
at  its  middle  point  (the  weight  at  each  extremity  of  the  latter  being 
equal  to  that  at  the  extremity  of  the  former),  are  the  tame.  Also  the 
angle  v  o  p  of  deflection  (O  v  being  in  the  direction  of  p'  o  produced), 
when  a  beam  is  supported  on  a  prop  at  q,  is  equal  to  Z  o  j)  R,'or  Z  h  o  jp, 
in  the  preceding  figure  (o  h  being  drawn  perpendicular  to  the  wedl, 
or  parallel  to  the  norizon,  and  the  beam  kn  being  equal  in  every 
respect  to  one  of  the  half-beams  on  the  prop).  For  the  angles  tf  o  m 
are  equal  in  both  cases ;  since  the  weight  at  p'  produces  only  the  same 
efiect  as  the  reaction  of  the  wall :  and  hence  it  follows  that  the  angle 
H  o  p  of  deflection,  with  respect  to  the  horizontal  line  h'  h,  will  be 
equal  to  only  half  the  angle  a  op.  The  same  relation  subsists  between 
the  deflections  when  the  beam  p'm  p  is  supported  on  the  props  at  the 
extremities. 

It  will  follow,  from  what  was  at  first  stated,  that  a  beam  attached  at 
one  end  to  a  widl  in  a  horizontal  position  wiU  bear  suspended  from  the 
other  extremity  only  half  the  weight  which  the  same  beam  will  bear  on 
its  middle  point  when  made  to  nst  loosely  on  the  two  props.  If  the 
ends  of  the  beam  were  prevented  from  rising  on  the  props,  the 
strength  would,  on  account  of  the  additional  weight  necessaiv  to  pro- 
duce deflection  or  fracture  at  each  end,  be  increased  in  the  ratio  of  8  to 
2  nearly. 

The  following  table  contains  a  few  of  the  resultB  obtained  from  ex- 
periments made  by  Messrs.  Banks,  Barlow,  and  Tredgold,  on  wood  and 
iron,  when  supported  loosely  on  props  and  subject  to  a  transverse 
f  train  at  the  middle  points  The  first  column  contains  the  length  of 
the  beam  or  bar  in  feet ;  the  second,  the  areas  of  the  transverse  sections 
in  square  inches ;  the  third,  the  breaking  weights  in  pounds ;  and  the 
last,  the  defleotiona  at  the  middle  points  in  inches. 
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prop  at  B  in  consequence  of  the  weight  at  p' :  also  — 1— — B  g  is  equal 
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to  the  strain  at  0  produced  by  this  reaction.  The  sum  of  these  strains 
is  equal  to. the  whole  strain  at  o  produced  by  the  two  weights.  But 
when  p  and  p' coincide  with  0,  we  have  p'a=ac,  fb=bc;  and  tiie 


sum  of  the  two  strains  is 


w.  b  o.  A  0  .  w'.  A  o.  b  0 


;  or,  putting  w"  for  w 

AB  AB 

+ w',  we  have  the  strain  at  0,  in  consequence  of  the  weight  w"  placed 
there,  equal  to  w".^LHl]LP;  and  if  w^'  be  a  constant  weight  applied 

AB 

at  any  point  in  a  b,  the  strain  will  vary  as  a  0,  b  c.  This  rectangle, 
and  consequently  the  strain,  is  a  maximum  when  o  is  in  the  middle  of 
theUne. 

If  a  weight  be  difiltsed  over  a  beam  which  is  fixed  at  one  end  to  a 
wall,  it  may  be  considered  as  acting  at  its  centre  of  gravity,  which,  if 
the  difiusion  be  uniform,  will  be  in  the  middle  of  tiie  length  of  the 
beam.  The  momentum  of  the  strain  will  oonsequentiy  be  equal  to 
half  of  that  which  would  result  from  an  equal  weight  attached  to  the 
opposite  end. 

When  a  body  is  compressed  in  a  direction  perpendicular  to  the 
length  of  the  fibres,  the  points  of  support  being  very  near  and  on 
opposite  sides  of  the  place  at  which  the  force  is  applied,  the  strain  to 
which  the  body  is  then  subject  has  been  called  by  E^.  Toung  the 
force  of  detrusion.  This  spedes  of  strain  sometimes  ooours  in  the 
construction  of  machinery ;  but  few  experiments  have  yet  been  made 
to  determine  the  strength  by  which  materials  resist  it.  FVom  these 
however  it  appears  that  the  strength  is  proportional  to  the  area  of 
the  transverse  section,  and  that  it  varies  from  four-thirds  to  twice 
the  strength  by  which  the  same  material  would  resist  a  strain  in  the 
direction  of  its  lengtii. 

Such  machines  as  capstans  and  windlasses,  and  axles  which  revolve 
with  their  wheels,  are,  when  in  action,  subject  to  be  twisted,  so  that 
their  fibres  tend  to  become  curved  in  oblique  directions ;  and  the 
strain  thus  produced  is  called  that  of  torsion.  The  most  natural  way 
of  investigating  the  strength  of  materials  to  resist  this  kind  of  strain  is 
probably  that  which  was  adopted  by  Dr.  RobLson :  this  mechanician 
imagined  the  cylindrical  body  to  be  composed  of  an  infinite  number  of 
concentric  hollow  cylinders  inserted  in  each  other ;  and,  supposing  the 
whole  to  be  cut  by  a  plane  perpendicular  to  the  axis,  he  oonceived  that 
two  partides  in  the  circumference  of  any  one  of  the  ooncentrio  cirdes 
would  resist  the  effort  to  separa^  them,  by  a  force  proportional  to 
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their  distance  from  the  common  axis.  Hence,  if  the  radius  of  the 
whole  cylinder  be  r,  and  that  of  any  one  of  the  internal  cylinders  be  x\ 
also,  if  v'  represent  the  force  of  cohesion  between  any  two  particles  in 

p' 

the  outer  ciicumference,  we  have  r  -.y*  :  ix  '.—  x.    The  last  term  ex- 

^       f* 

presses  the  like  force  in  the  droumferenoe  of  the  cylinder,  whose 

p' 

radios  is  x,  and  the  momentum  of  cohesion  is  —  a:*.    But  as  all  the 

T 

partides  in  that  drcumf erenoe  exert  the  same  power,  and  the  number 

p' 
of  particles  is  proportional  to  x,  it  follows  that  ^  sfi  will  represent  the 

p' 

sum  of  all  the  forces  in  the  latter  drcumf erence,  and  —  sfi  dx  will 

represent  the  sum  in  a  hollow  cylinder  whose  thickness,  in  the  direction 

of  the  radius,  is  infinitely  small  and  equal  to  dx.    Then,  by  the  rules 

of  integration,  we  have  for  the  strength  of  the  whole  cylinder  the 

p'  p' 

expression  r-  «*,  which,  between  x=0  and  x=r,  becomes  7  r* ;    and 

hence  the  whole  strengUi  of  any  cylinder  varies  as  the  cube  of  the 
radius. 

But  the  area  of  any  section  of  a  cylinder  whose  radius  is  r  being 
=r*  ir  (r  being  the  half  circumference  of  a  circle  when  the  radius  =1) 
it  is  evident  that  p'r^ir  will  represent  the  lateral  cohesion  by  which  all 
the  particles  resist  being  separated  by  the  force  of  detrusion.  There- 
fore the  ratio  between  the  force  of  detrusion  and  that  of  tondon  will  be 

r» 
as  r*ir  to  x  >  or  as  4ir  to  r. 

And  since  the  strength  under  the  latter  strain  depends  on  the  radius, 
it  is  evident  that  a  hollow  cylinder  must  be  stronger  than  a  solid  one ; 
the  areas  of  the  material  in  the  transverse  sections  being  equal  to  each 
other. 

The  preceding  reasoning  is  entirely  founded  on  the  supposition 
that  the  sections  q|  the  various  solids  considered  had  but  a  small 
importance  upon  their  resistance  to  the  various  forces  considered;  but 
this  is  far  from  being  the  case  in  practice,  and  especially  in  the  case  of 
cast  and  wrought  iron,  the  resistances  of  the  upper  and  of  the  lower 
fibres  of  a  rectangular  beam  differ  to  such  an  extent  as  to  have  rendered 
it  necessary  to  carry  out  a  long  series  of  investigations  into  ^e  real 
forms  of  solids  of  those  particular  materials  presenting  the  greatest 
resistance.  Mr.  Hodgkinson,  after  Tredgold  and  Barlow  in  our  own 
country,  and  Messrs.  Morin  and  Love,  after  Navier,  Coriolis,  and  Vicat, 
in  France,  have  studied  this  complicated  question ;  and  the  results  of 
their  inquiries,  so  lar  as  the  practical  arts  of  construction  are  con- 
cerned, have  been  already  alluded  to  under  Qirder,  in  which  article 
also  will  be  found  enumerated  the  prindpal  authors  upon  the  subject 
it  may  be  desirable  for  the  student  to  consult.  Very  useful  tables  of 
the  resistances  of  materials  to  efforts  of  compression,  and  of  extension, 
may  be  found  in  Carr's  'Synopsis  of  Practical  Philosophy/  1843; 
Beardmore's '  Hydraulic,  &c.  Tables/ 1852 ;  Mosdey's '  Enginetsring  and 
Architecture,'  1843;  Willis's  edition  of  Barlow,  on  'Materials  and 
Construction/ 1851 ;  and  Claudel's  '  Formules  li  Tusage  des  Ing^eurs/ 
1854. 

MATHEMATICS  Ou(^<ni,  or  M((0i?Aia),  a  name  given  in  the  first 
instance  to  a  branch  of  knowledge,  not  as  descriptive  of  its  suSject- 
inatter,  but  of  the  methods  and  consequences  of  learning  it.  The  word 
iMvris,  and  the  Latin  discipUna  by  which  it  has  been  rendered,  have 
been  the  origin  of  the  vernacular  terms  mcUhenuUics  and  discipline,  the 
meanings  of  which  have  long  since  separated.  The  properties  of  space 
and  number,  the  subject-matters  of  the  fu(9)}<rif,  have  usurped  the 
name ;  so  that  anything  which  relates  to  them,  however  learnt,  is  called 
mathematios :  the  Latin  word,  on  the  contraiy,  still  retains  the  signi- 
fication of  a  corrective  process ;  and,  in  speaking  of  any  branch  of 
knowledge,  is  applied  when  power  of  mind  is  derived  from  the  methods 
of  learning  it,  as  well  as  knowledge  from  the  results. 

The  original  use  of  the  word  mathematics  cannot  be  gathered,  so  far 
as  we  can  find,  from  any  express  contemporary  authority ;  a  few  pass- 
cges  in  which  the  term  is  used  without  explanation,  as  one  of  notoriety, 
being  all  that  can  be  dted,  and  mostly  from  Plato.  Later  writers,  as 
for  instance  Anatolius  (cited  by  Heilbronner),  a.d.  270,  give  ^e  deri- 
vation above  alluded  to.  But  before  the  time  of  Anatolius  the 
meaning  of  the  word  had  been  extended :  thus  the  book  of  Sextus 
Empiricus  "against  the  mathematicians"  is,  as  Vossius  remarks, 
directed  as  much  against  grammarians  and  musicians  as  against  arith- 
meticians and  geometers.  And  John  Tzetzes,  in  the  12th  century, 
indudes  under  the  fiaBtifutra  nearly  what  the  universities  afterwards 
called  by  the  name  of  arts ;  calling  grammar,  rhetoric,  and  philosophy, 
the  disdplines  ijiaB-fitiura),  and  arithmetic,  music,  geometry,  and  astro- 
nomy, arts  (Tffxf^)  induded  imder  philosophy. 

The  distinction  between  the  old  and  new  meaning  of  mathematics  is 
most  requisite  to  be  kept  in  mind,  because  arguments  are  frequently 
urged  for  and  against  mathematics,  in  which  the  disdpline  is  con- 
founded with  the  communication  of  facts  and  processes  about  space 
and  number;  and  because  it  ia  our  intention  in  the  present  article,  con- 
fining oursdyes  to  the  most  important  view  of  the  science,  as  wdl  as  to 
the  e^mologlcal  meaning  of  its  name,  to  offer  a  few  remarks  on  the 
diMcijiine  called  mathematics. 
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In  the  time  of  Plato,  which  was  probably  that  of  the  application  of 
words  which  imply  "  the  disdpline  to  that  one  exercise  of  mind  which 
consists  in  making  deductions  by  pure  reasoning  from  the  sdf -evident 
properties  of  space  and  number,  it  is  probable  that  such  restriction  of 
the  word  was  easily  justifiable.  At  present  we  have,  beddes  mathe- 
matics, also  physics,  the  study  of  antiquity,  grammar,  &c.,  which  have 
all  been  made  disdplines,  but  not  one  of  which  was  then  entitled  to 
that  appellation.  Nevertheless  it  has  happened  that  writers,  misled 
partly  by  the  name  of  mathematics  and  partly  by  the  pre-eminence  of 
mathematical  reasoning  in  strictness  and  connection,  have  spoken  as  if 
it  were  the  only  cultivator  of  the  pure  reasoning  power. 

Much  discusdon  has  arisen  upon  the  question  whether  those  primary 
propodtions  which,  from  our  dear  apprehension  and  wHUng  admisdon 
of  tnem,  are  called  self-evident,  aie  notions  inherent  in  the  mind,  or 
deductions  of  early  experience.  Except  to  mention  this  controversy, 
we  have  here  nothing  to  do  with  it.  The  certainty  of  these  propod- 
tions is  all  that  we  want^  and  this  is  conceded  by  both  ddes.  ^e  con- 
dderation  however  of  the  fundamental  supports  of  mathematical 
reasoning  is  useful  and  interesting,  and,  as  a  safeguard,  even  necessary. 
It  is  not  long  dnce  a  school  of  metaphydcians  existed  who  imagined 
that  because  all  mathematical  definitions  are  precise,  therefore  the 
exact  sdences  are  founded  upon  definition.  It  was  not  to  them  a 
necessary  result  of  the  constitution  of  our  faculties  that  the  three 
angles  of  every  triangle  make  up  the  same  amount,  but  a  consequence 
of  definition,  which  might  have  been  something  else,  upon  different 
suppodtions.  We  can  hardly  imdertake  to  explain  what  we  do  not 
understand :  if  the  opinion  we  have  quoted  have  not  the  meaning  we 
have  given  to  it,  there  is  in  it  some  confusion  of  terms.  We  recom- 
mend every  beginner  in  the  subject  to  seek  no  knowledge  about  the 
character  of  fundamental  propositions  imtil  he  shall  have  become  well 
acquainted  with  their  consequences.  He  must  take  care  to  admit 
nothing  which  is  not,  or  cannot  be  made,  most  evidently  true; 
and  he  will  find  that  all  axioms,  as  they  are  called,  have  the 
highest  sort  of  certainty,  namdy,  that  they  cannot  be  imagined 
otherwise. 

Whatever  may  be  the  psychological  hypothesis  to  which  it  is 
referred,  it  is  certain  that  there  is  a  real  distinction  between  a 
mathematical  fact  and  one  of  any  other  kind.  If  we  say  that  an  im- 
supported  bit  of  lead  will  fall  to  the  ground,  we  state  a  fact  of  which 
we  are  as  certain,  in  the  sense  of  reliuice,  as  we  are  of  the  other  pro- 
podtion  that  two  straight  lines  cannot  inclose  a  space.  But  in  the  for- 
mer propodtion  an  exception,  or  even  a  permanent  alteration  of  the 
law,  is  conceivable  by  the  imagination :  in  the  latter  the  mind  would 
feel  sendble  of  absurdity  if  it  attempted  to  construct  the  idea  of  an 
indosure  bounded  by  only  two  straight  lines.  No  distinctive  phrases 
can  be  too  strong  to  express  the  essential  difference  of  these  two  asser- 
tions; but  it  is  a  misfortune  that  all  terms  which  create  a  suffident 
distinction  are  linked  to  one  or  another  theory  of  the  human  mind. 
If  the  mathematical  student  can  recdve  these  terms  as  indicative  of 
the  difference  of  spedes,  without  bending  before  an  hypothesis  about 
the  conformation  of  his  own  reason,  he  will  do  well  to  adopt  them; 
if,  on  the  other  hand,  he  fed  compelled  to  agree  with  any  one 
system  of  mental  philosophy,  he  will  ndther  impede  nor  advance  his 
mathematical  career. 

The  unavoidable  certainty  and  definite  diaracter  of  mathematical 
oondusions  have  obtained  for  mathematics  the  name  of  exact  tdence : 
but  to  this  name  it  has  not  exdusive  right.  The  laws  imder  which  Ve 
must  think  are  the  foundation  of  a  science  which  has  an  equal  claim 
with  mathematics  to  any  epithet  which  indicates  either  necessity  or 
precidon.  Accordingly  logic  and  mathematics  are  separate  branches 
of  exact  sdence.  There  are  but  three  things  of  which  we  cannot 
divest  oursdves  so  long  as  we  imagine  ourselves  to  retdn  both  existence 
and  consdousness  of  existence:  they  are  thought,  space,  and  time. 
With  everything  else  there  is  a  posdbility  of  dispensing ;  that  is,  the 
imagination  can  conceive  everything  got  rid  of,  and  out  of  existence, 
except  its  own  consciousness  in  some  kind  of  activity,  and  the  space 
and  time  without  which  it  cannot  conceive  existence.  The  necessary 
laws  of  thought  are  the  subject  matter  of  logic :  the  necessary  pro- 
perties of  space  and  time  are  the  subject  matter  of  mathematics. 
Number  is  an  offspring  of  the  notion  of  time ;  enumeration  is  a  succes- 
don  in  time  ;^  in  no  otiier  way  can  number  be  distinguished  from 
multitude,  ^d  geometry  is,  without  need  of  illustration,  the  ofispring 
of  the  notion  of  space. 

There  has  long  been  something  of  schism  between  the  cultivators  of 
logic  and  those  of  mathematics.  To  establish  this  fact,  and  t^ 
speculate  on  the  reasons  of  it,  would  require  more  space  than  we  have 
to  give.  The  effect  has  been  unfortunate.  The  mathematician  dis- 
penses with  the  analysis  of  the  laws  of  thought ;  the  logicians  avoid 
that  field  in  which  the  laws  of  thought  are  applied  to  necessary 
matter.  This  state  of  things  is  perhaps  mending,  but  until  the  im- 
provement is  very  dedded,  ndther  mathematics  nor  logic  will  be  what 
they  ought  to  be,  as  oomponent  parts  of  liberal  education. 

The  sdences  of  which  we  speak  may  be  oonddered  dther  as  dis- 
cipUnes  of  the  mind,  or  as  instruments  in  the  investigation  of  nature  and 
the  advancement  of  the  arts.  In  the  former  point  of  view  their  object 
is  to  strengthen  the  power  of  logical  deduction  by  frequent  examples ; 
to  give  a  view  of  the  difference  between  reasoning  on  probable  premises 
and  on  certain  ones,  by  the  construction  of  » 1)ody  of  results  which  in 
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no  case  inyolve  any  of  the  uncertainty  aiiBing  from  the  preyious  intro- 
duction of  that  which  may  be  false ;  to  form  the  habit  of  applying  the 
attention  closely  to  difficidtieB  which  can  only  be  conquered  by  thought, 
and  over  which  the  victory  is  certain  if  the  right  means  be  used ;  to 
establish  oonfldence  in  abstract  reasoning  by  the  exhibition  of  pro- 
cesses whose  results  may  be  verified  in  many  different  wttys ;  to  help 
in  enabling  the  student  to  acquire  correct  notions  and  habits  of 
generalisation;  to  give  caution  in  receiving  that  which  at  first  sight 
appears  good  reasoning;  to  instil  a  correct  estimate  of  the  powers  of 
the  mindi  by  pointing  out  the  enormous  extent  of  the  consequences 
which  may  be  developed  out  of  a  few  of  its  most  fundamental  notions, 
and  its  incapacity  to  imagine,  much  less  to  attain,  the  boundary  of 
knowledge;  to  methodise  the  invention  of  the  means  of  expressing 
thought,  and  to  make  apparent  the  advantages  of  system  and  analogy 
in  the  formation  of  language  and  symbols ;  to  sharpen  the  power  of 
investigation,  and  the  faculty  of  suggesting  new  combinations  of  the 
resources  of  thought ;  to  enable  the  historical  student  to  look  at  men 
of  different  races,  opinions,  and  habits,  in  those  parts  of  their  minds 
where  it  might  be  supposed  d  priori  that  all  would  most  nearly  agree ; 
and  to  give  the  luxury  of  pursuing  a  study  in  which  self-interest  cannot 
lay  down  premises  nor  deduce  conclusions. 

As  instruments  in  the  investigation  of  nature  and  the  advancement 
of  the  arts  it  is  the  object  of  the  mathematical  sciences  to  give  correct 
habits  of  judgment  and  ready  means  of  expression  in  matters  involvings 
degree  and  magnitude  of  all  kinds ;  to  teach  the  method  of  decomposing 
phenomena,  and  ascending  from  the  complicated  forms  of  manifestation 
to  the  simple  law  which  regulates  them ;  to  trace  the  necessary  con- 
sequences of  any  law,  assumed  on  suspicion,  in  order  to  compare 
those  consequences  with  phenomena ;  to  construct  hypothetical  repre- 
sentations of  laws,  or  approximations  to  laws,  which  shall  sufficiently 
represent  phenomena;  to  convert  processes  of  known  accuracy,  but 
complicated  operation,  into  others  which  make  up  in  simplicity  for  a 
certain  amount  of  inaccuracy,  and  to  devise  means  for  judging  of  that 
amount  of  inaccuracy,  and  confining  it  within  given  limits ;  to  ascertain 
the  most  probable  result  of  observations  or  experiments  which  are  dis- 
cordant with  each  other  from  errors  of  measurement  or  unknown 
causes  of  disturbance;  to  point  out  the  species  of  experiments 
which  shotdd  be  made  to  obtain  a  particular  sort  of  information,  or  to 
decide  between  two  laws  which  existing  phenomena  both  indicate  as  of 
nearly  equal  credibility ;  to  make  all  those  investigations,  which  are 
necessary  for  the  calculation  of  results  to  be  used  in  practice,  as  in 
nautical  astronomy,  application  of  force  and  machineiy,  and  conduct 
of  money  transactions;  in  a  word,  though  that  word  by  itself  would 
have  not  presented  a  sufficiently  precise  idea,  to  find  out  truth  in 
every  matter  in  which  natmre  is  to  be  investigated,  or  her  powers  and 
those  of  the  mind  to  be  applied  to  the  physical  progress  of  the 
human  race,  or  their  advancement  in  the  knowledge  of  the  material 
creation. 

The  main  branches  of  mathematical  science  were  formerly  stated  to 
be  arithmetic  and  geometry,  springing  out  of  the  simple  notions  of 
number  and  space.  This  is  too  limited  a  description.  Unquestionably 
the  science  of  numbers,  strictly  and  demonstratively  treated,  and  that 
of  geometry,  or  the  deduction  of  the  elementary  properties  of  figure 
from  definitions  which  are  entirely  exclusive  of  numerical  considera- 
tions, must  be  considered  as  the  elementary  foundations,  but  not  as 
the  ultimate  divisions,  of  mathematics.  To  them  we  must  add  the 
science  of  operation,  or  algebra  in  its  widest  sense, — ^the  method  of 
deducing  from  symbols  which  imply  operations  on  magnitude,  and 
which  are  to  be  used  in  a  given  manner,  the  consequences  of  the 
fundamental  definitions.  The  leading  idea  of  this  science  is  operation 
or  process,  just  as  number  is  that  of  arithmetic,  and  space  and  figure 
of  geometry  :  it  is  of  a  more  abstract  and  refined  character  than  the 
latter  two,  only  because  it  does  not  immediately  address  itself  to 
notions  which  are  formed  in  the  common  routine  of  life.  It  is  the 
most  exact  of  the  exact  sciences,  according  to  the  idea  of  their  exact- 
ness which  is  frequently  entertained,  being  more  nearly  based  upon 
definition  than  either  arithmetic  or  geometry.  It  is  true  that  the 
definitions  must  be  such  as  to  present  results  which  admit  of  appli- 
cation to  number,  space,  force,  time,  &c.,  or  the  science  would  be 
useless  in  mathematics,  commonly  so  called ;  but  it  is  not  the  less  true 
that  a  system  of  methods  of  operation,  based  upon  general  definitions, 
and  conducted  by  strict  logic,  maybe  made  to  apply  either  to  arith- 
metic or  geometry,  according  to  the  manner  in  whfdi  the  generalities 
of  the  definition  are  afterwards  made  specific. 

The  common  division  of  the  mathematical  sciences  will  not  admit 
of  the  threefold  separation  just  described,  the  science  of  operation 
being  more  or  less  mixed  up  with  arithmetic,  both  in  common  algebra 
and  in  its  application  to  geometiy.  We  may  describe  this  division  as 
follows : — 

1.  Pure  ArUhmOie,  subdivided  into  partieuiatr  and  wUversal  :*  the 
former,  the  common  science  of  numbers  (integral  and  fractional)  and 
calculation;  the  latter,  the  science  of  numbers  with  general  symbols, 
or  the  introduction  to  methods  of  operation,  restricted  to  purely 

•  We  have  roppUed  the  word  partlctaar,  as  opposed  to  waversal ;  algehra 
was  •ometimes  called  ludversal  arithmetio,  but  the  phraie  never  became  general, 
owing  to  its  being  obvious  to  those  who  studied  algebra,  that  arithmetio,  how. 
ever  general  its  s^bols  may  be,  is  only  a  part  of  algebra. 


numerical  processes.  The  science  which  treats  of  the  peculiar  relationa 
of  numbers^  and  subdivides  them  into  daases  possessing  distinct  pro* 
perties,  is  called  the  theory  of  nvmbers,  and  is  an  extension  which  fre- 
quently requires'a  higher  algebra. 

2.  Pure  Geometry,  which  investigates  the  properties  of  figures  in  the 
manner  of  Euclid,  that  is,  with  restrictions  which  confine  the  student 
to  the  straight  Une  and  circle  as  the  means  of  operation  and  the  bound- 
aries of  figure.  [Geomstbt.]  This  science  includes  solid  geometry, 
as  far  as  figures  bounded  by  j^Ianes,  the  properties  of  the  qphere,  cone, 
and  cylinder,  and  of  their  phme  sections ;  but  it  does  not  allow  any 
conic  section,  except  the  straight  line  and  oirde,  to  be  employed  in  the 
solution  of  problems. 

3.  Algebra,  including  the  general  calculus  of  operations  (though  this 
is  not  an  elementary  branch),  and  all  methods  which  can  be  established 
without  the  aid  of  processes  exdusively  belonging  to  the  diiSBrential 
calculus.  The  distinction  between  it  and  universal  arithmetio  is  an 
extended  use  of  operations,  preceded  by  an  extended  definition  of  their 
meaning. 

4.  Application  of  Algdfra  to  Geometry, — ^This  includes  trigonometry, 
and  all  those  parts  of  geometry  in  which  problems  are  numerically 
solved,  and  the  method  of  EucUd  is  abandoned.  Thus  it  includes  the 
conic  sections  as  commonly  taught;  and  in  its  higher  parts  is  an 
application  of  the  differential  calciUus,  as  well  as  of  algebra. 

6.  JDiffererUial  and  Integral  Calculus, — Under  this  term  we  include 
the  general  theory  of  limits ;  that  is,  all  digested  methods  of  operation, 
in  which  the  limits  of  ratios  are  used  as  algebraical  quantities  imder 
specific  symbols.  This  distinction  is  necessary,  since  the  notion  of  a 
limit,  and  even  propositions  which  belong  to  the  differential  calculus  in 
everything  but  form,  are  contained  In  Uie  elements  of  Euclid,  and  in 
the  application  of  arithmetic  to  geometnr.  The  caleuluM  of  differences 
and  the  calcidus  of  variations  are  usually  placed  under  this  head :  the 
former,  in  its  elementary  parts,  might  be  referred  to  oommon  algebra ; 
the  latter  is  an  extension  of  the  differential  calculus. 

The  division  of  the  mathematical  sciences  into  pure  and  mixed  is 
convenient  in  some  respects,  though  liable  to  lead  to  mistake.  By  the 
former  term  is  understood  arithmetic,  geometry,  and  all  the  preceding 
list ;  by  the  latter,  their  application  to  the  sciences  which  have  matter 
for  their  subject,  to  mechanics,  optics,  &c.  But  considering  that  in  all 
these  subjects  a  few  simple  principles  are  the  groundwork  of  the 
whole  deduction,  they  might  be  explained  as  int^ded  to  answer  two 
distinct  questions  :  first,  what  are  the  consequences  of  such  and  such 
assumptions  upon  the  constitution  of  matter  ?  secondly,  are  these  con- 
sequences found  to  be  true  of  matter  as  it  exists,  and  are  the  assump- 
tions therefore  to  be  also  regarded  as  true  f  In  the  reply  to  the  fint 
question,  the  science  is  wholly  mathematical ;  to  the  second,  wholly 
experimental  in  its  processes,  and  inductive  in  its  reasonings ;  and  this 
is  the  mixture  from  which  the  joint  answer  to  both  questions  derives 
its  name,  and  not  from  any  difference  between  its  mathematics  and 
those  of  the  pure  sciences.  Again,  a  science  does  not  take  the  nam« 
of  mixed  mathematics  simply  because  it  is  possible  to  apply  mathe* 
matical  aid  in  the  furtherance  of  its  legitimate  conclusions :  such  a 
use  of  terms  would  be  trifling  with  distmctions,  since  it  would  bring 
political  economy^  chemistry,  geology,  and  almost  every  part  of  natural 
knowledge,  under  the  same  head  as  mechanics  and  hvdrostatics.  The 
words  in  question  should  be  reserved  to  denote  those  branches  of 
inquiry  in  which  few  and  simple  axioms  are  mathematically  shown  to 
be  sufficient  for  the  deduction,  if  not  of  all  phenomena,  at  least  of  all 
which  are  most  prominent.  Taking  the  leading  ideas  of  the  mixed 
sciences  instead  of  their  technical  names,  we  mav  describe  them  ss 
relating  to  motion,  pressure,  resistance,  cohesion,  light,  heat,  sound, 
electricity,  and  magnetism.  As  disciplines,  it  is  their  main  object  to 
teach  the  true  method  of  inquiry  into  the  laws,  and,  so  far  as  can  be 
known,  the  causes,  of  material  phenomena ;  as  instruments,  it  is  not 
neceasBiy  to  say  one  word  about  them.  Two  only  have  not  been 
mentioned :  the  first,  astronomy,  which  belongs  to  more  than  one  of 
the  preceding;  the  second,  the  theory  of  probabilities,  of  which,  though 
placed  among  the  mixed  sciences,  it  may  be  affirmed  that  it  ought  to 
be  called  an  <jq>plication  of  mathematics  to  logic. 

The  most  important  question  connected  with  the  mathematical 
sciences  is  the  manner  in  which  they  should  be  taught  as  disciplines  of 
the  mind.  This  concerns  all  who  consider  any  branch  of  knowledge  in 
that  light;  and,  as  education  spreads,  this  view  of  the  subject  will 
become  of  more  and  more  consequence.  Vitally  essential  as  thene 
sciences  are  to  the  advancement  of  the  arts  of  life,  we  feel,  in  regard  to 
this  branch  of  their  utility,  in  the  situation  of  those  who  know  that 
they  must  and  will  be  attended  to,  because  their  cultivation  is  necefr- 
sary  to  the  supply  of  wants  which  all  can  feel,  and  tiie  promotion  of 
interests  which  aU  can  understand.  It  is  not  so  with  the  fiivt-mentioned 
object  of  their  study,  but  rather  the  reverse ;  for  the  wanta  of  life 
bemg  as  easily  supplied  by  the  results  of  an  illogical  as  of  a  logical 
system  (provided  only  that  vicious  reasoning  be  not  allowed  to  produce 
absolute  falsehood),  the  facilities  which  ludty  of  reasoning  affords  in 
the  mere  attainment  of  results  will  always  rooommend  it  to  those 
whose  main  object  it  is  to  apply  the  fruits  of  calculation  to  the  uses 
of  life.  Such  htm  been,  and,  we  are  afraid,  will  continue  to  be, 
the  tendency  of  the  great  advance  which  the  last  oentury  mads  in 
application. 

All  we  should  positively  contend  for  is  the  necessity  of  making  the 
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entrance  to  the  study  as  strict  and  rigorous  as  reason  can  make  it,  to 
all  who  are  to  receiye  liberal  education.  In  the  higher  branches  of 
mathematics  many  opinions  prevail,  and  it  would  be  impossible  to 
make  a  formal  standi^  of  rigour.  Add  to  this,  that,  with  a  certain 
degree  of  experience  in  the  estimation  of  reasoning,  it  may  be  compa- 
ratively immaterial  which  of  several  different  methods  is  adopted; 
either  may  be  rigorous  if  properly  understood,  and  if  the  habit  of 
reducing  looseness  of  phraseology,  or  dangerous  abbreviation  of  logic, 
to  strict  definition  and  formal  deduction,  shall  first  have  been  well 
formed.    To  asrist  in  gaining  this  end,  we  should  propose — 

First,  that  no  student  should  be  allowed  to  enter  upon  the  use  of 
language  in  mathematical  reasoning  untd  he  has  acquired  more 
acquaintance  with  the  nature  of  assertion,  denial,  and  deduction,  than 
oan  be  obtained  from  previous  education  as  now  given:  this  to  be 
done  by  the  study  of  the  first  elements  of  logic. 

Secondly,  that  no  consideration  of  facility  or  practical  convenience 
should  prevent  the  first  study  of  arithmetic  and  geometry  from  being 
strictly  demonstrative,  and  formally  rigorous  :  rigour  being  defined  to 
consist  in  explicit  statement  of  every  assumptiou^and  logical  treatment 
of  eveiT  inference. 

On  the  first  of  the  preceding  recommendations  we  shall  only  observe, 
that  in  order  to  distinguish  between  aocurate  and  inaccurate  inference, 
an  acquaintance  with  itxe  exact  extent  of  meaning  of  the  several  modes 
of  communication  is  absolutely  necessaiy.  This  cannot  be  learnt  from 
the  ordinaiy  use  of  language,  which  abounds  in  implications  to  be  sug- 
gested by  the  ohtmmstanoes  of  the  speaker,  the  context  of  the  words, 
or  the  tone  in  which  they  are  delivered.  Before  the  phrases  of  demon- 
stration can  be  made  to  convey  a  meaning  limited  in  both  directions, 
the  strict  use' of  language  must  be  made  a  study ;  if  this  be  neglected, 
the  words  of  any  bc^k  may  pass  between  the  teaeher  and  the  learner, 
but  no  precaution  has  been  taken  to  secure  their  conveying  the  proper 
meaning,  neither  too  much  nor  too  little. 

On  the  second  recommendation,  we  must  first  explain  that  we  hold 
many  points  of  controversy  very  cheap,  so  far  as  they  concern  the 
discipline  giv^  by  the  most  elementary  branches  of  mathematics.  It 
matters  nothmg,  in  our  view  of  the  case,  whether  an  axiom  be  really 
Incapable  of  proof,  or  whether  the  substitution  of  another  would  or 
would  not  place  the  science  on  a  more  simple  basis.  The  habit  to  be 
formed  is  that  of  tracing  necessary  consequences  from  given  premises 
by  elementary  logical  steps  :  the  premises  to  be  true  or  false,  the  con- 
sequences to  be  ^e  if  the  premises  be  true,  and  dubious  (not  neces- 
sarily false)  if  the  premises  be  false.  The  only  error  which,  at  the 
stage  in  question,  it  is  intended  to  avoid,  is  the  deduction,  sa  a  neces- 
sary consequence,  of  that  which  is  not  so.  The  mind  of  the  learner, 
however,  is  allowed  to  dwell  too  much  at  the  outset  on  the  absolute 
truth  or  falsehood  of  the  conclusions,  to  the  neglect  of  tHeir  connection 
with  the  premises :  hence  it  arises  that  when  a  process  occurs  in  which 
it  is  essential  to  examine  that  connection  for  its  own  sake,  it  is  the 
universal  complaint  that  beginners  find  difficulty  and  obscurity.  From 
what  other  cause  arises  the  dislike  of  the  indirect  demonstration  ? 

Unfortunately  for  the  mental  progress  of  the  student,  he  is  often 
•Uowed  to  use  premises  of  an  easy  form,  in  cases  where  complete 
preparation  for  Uie  subject  would  require  more  extended  first  prin- 
ciples and  greater  prolixity  of  deduction.  To  this,  as  before  observed, 
no  objection  can  be  taken  in  itself,  provided  that  no  consequences  be 
admitted  except  the  legitimate  ones.  But  something  more  i»  admitted : 
the  pupil  is  presented,  in  oonsideratiQn  of  his  attention  to  one  set  of 
premises,  with  the  consequences  of  another,  and  la  allowed  to  make 
believe  that  he  has  come  fairly  by  the  latter.  Thus,  by  a  theory  which 
applies  only  to  the  ratio  of  number  to  number,  he  is  permitted  to  draw 
general  conclasions  upon  all  ratios.  When,  in  opposition,  we  advise 
that  the  first  studies  should  be  demonstrative  and  rigorous,  we  do  not 
imply,  for  instance,  that  the  more  difficult  system  should  in  all  cases 
be  preferred  to  the  less  complete  but  more  simple :  we  eonfine  ourselves 
to  insistiog  that  whatever  the  premises  may  be,  the  conclusions  should 
really  follow ;  and  that  if  the  latter  be  necesssrily  of  a  limited  character 
the  limitation  should  be  stated. 

The  work  of  Euclid  is  preferable,  in  our  opinion,  to  any  system 
which  has  been  proposed  to  supply  its  place;  simply  because  the 
dependence  of  conclusions  upon  premises  is  more  distinct  than  in  any 
other  geometrical  writing.  The  defects  with  which  it  abounds  are 
tiifies  which  can  be  remedied  as  they  are  met  with ;  and  though  there 
are  seldom  three  propositions  together  one  or  other  of  which  will  not 
call  for  some  remaik  from  the  teacher,  yet  such  is  Euclid,  that  these 
very  faults,  properly  noted,  are  of  more  value  than  the  greater  elegance 
and  more  artificial  process  of  less  formally  rigorous  writers.  Of  the  part 
relating  to  Proportion  we  shall  treat  imder  that  word. 

The  necessity  of  a  demonstrative  system  of  arithmetic  was  practically 
denied,  in  this  country  at  least,  by  the  use  of  a  set  of  dogmatical  rules : 
and  this  mode  of  teaching  is  still  too  prevalent  Such  training  would 
be  less  prejudicial  if  the  notions  of  the  student  on  reasoning  were  more 
settled,  so  that  he  could  receive  these  rules  with  some  fitting  idea  of 
their  purpose,  and  of  the  extent  to  which  they  are  to  be  considered  as 
knowledge.  As  it  was,  he  had  no  other  view  of  arithmetic  presented 
to  lum,  and  his  conceptions  of  number  were  allowed  to  be  first  fettered, 
and  afterwards  led  astray,  by  ideas  derived  sometimes  from  the  recep- 
tion of  the  conventional  for  the  necessary,  sometimes  from  modifications 
of  truth  which  are  convenient  in  practice  though  unsound  in  theory. 


Such  an  addition  to  his  stock  of  mathematical  power  predisposed  him 
to  acquiesce  in  the  shifts  by  which  rigour  is  avoided  in  other  parts  of 
the  science ;  and  an  arithmetic  from  which  both  sequence  and  accuracy 
of  thought  had  been  excluded  was  the  asylum  of  geometry  against 
truth,  when  the  latter  beoanui  (too  di^oult  lor  an  nneneigetio,  that  is 
untrained,  power  of  investigation. 

^  We  shall  conclude  this  article  with  some  references  to  works  on  the 
history  of  mathematics,  a  subject  so  connected  with  that  of  the  other 
sciences,  that  it  would  be  impossible  to  say  anything  on  it  in  few 
words.  The  great  work  of  Montuda,  continued  (from  his  papers 
partly)  by  Lalande, '  Histoire  des  Math^matiques,'  i  vols.,  Paris,  1799- 
1802,  is  the  most  accessible  source  of  information  for  the  reader  who 
desires  some  detail.  The  bibliography  of  Murhard,  '  litteratur  der 
Mathematischen  Wissenschaften,'  Leipzig,  1797,  will  be  found  a  useful 
accompaniment  in  the  verification  of  dates.  The  work  of  Kiistner, 
'  Qeschichte  der  Mathematik,'  Gottingen,  1796,  is  more  precise  in  its 
account  of  individual  labours  than  that  of  Montuda,  but  does  not 
embrace  so  large  a  field.  The  works  of  Bossut,  namely,  the  piBface  to 
the  mathematical  part  of  the  'Kncydop^e  Mdthodique'  and  the 
'Histoire  des  Math^matiques,'  2  vols.  8vo.,  Paris,  1810,  are  written  in 
an  inteiresting  manner ;  and  the  latter  (whidi  was  translated  bv  Bonny- 
castle)  brings  some  parts  of  the  history  later  than  its  predecessors. 
Cossali's '  Origins  dell'  Algebra,'  2  vols.  4to.,  Parma,  1799,  is  an  account 
of  the  early  Italian  algebra :  its  successor  in  t^e  same  subject, '  Histoire 
des  Sciences  Math^matiques  en  Italic,'  Paris,  1838,  by  M.  Libri  (of 
which  four  volumes  have  appeared)  has  gained  a  character  which  places 
it  among  the  first  efibrts  of  the  kind.  Much  on  the  subjects  of  algebra, 
logarithms,  and  trigonometrical  tables  may  be  found  in  Dr.  Hutton's 
Tracts  (8  vols.  8vo.,  1812),  and  in  the  preface  of  his  Logarithms.  The 
work  of  Montuda, '  R^cherches  sur  la  Quadrature  du  Cerde,'  reprinted 
with  additions  in  1831,  is  complete  on  the  subject  of  which  it  treats. 
There  is  a  work  on  a  kindred  subject  which  we  have  never  seen, 
Reimer, '  Historia  Problematis  de  Cubi  Duplicatione,'  Qottingen,  1798. 
Delambre's '  Rapport  Historique  sur  les  Progr^  des  Math^matiques 
dcpuis  1789,'  Paris,  1810,  is  itie  least  specific  of  his  historical  works, 
but,  points  of  nationality  apart,  is  accurate.  Professor  Peacock's  artide 
on  arithmetic  in  the  '  Encyclopaedia  MetropoUtana,'  and  his  report  on 
Analysis,  in  the  second  volume  of  the '  Transactions  of  the  British 
Association,'  are  full  of  historical  information  of  the  most  precise 
character.  Some  notices  of  earlv  English  mathematicians,  enough  to 
guide  the  reader  to  sources  of  information,  are  contained  in  the 
'  Companion  to  the  Almanac'  for  1837,  and  in  the '  Magazine  of  popular 
Sdence,'  Nos.  18,  20,  and  22  (a  work  completed  in  4  xoU.  8vo).  The 
eleventh  volume  of  the '  Memoirs  of  the  Academy  of  Brussels'  oontains 
the '  Apergu  Historique,'  &c  of  M.  Chaales,  a  history  of  geometry  and 
a  complete  accoimt  of  its  modem  progress. 

Among  works  of  older  date,  which  are  often  dted,  we  may  notice 
Ward's  'Lives  of  the  Gresham  Professors,'  London,  1760;  Heil- 
bronner's  'Historia  Matheseos  UniverssB,'  Leipzig,  1742,  does  not 
deserve  that  title,  but  contains  an  immense  quantity  of  information  on 
the  ancient  part ;  G.  J.  Vossius,  '  De  quatuor  Artibus  popularibus,' 
Amsterdam,  1650,  contains  a  large  number  of  dates  and  short  biogra- 
phical accoimts ;  to  Blancanus,  '  De  Mathematicarum  NaturA  Disser- 
tatio,'  Bologna,  1615,  is  appended  a  chronological  list  of  mathematicians 
up  to  the  time  of  Galileo ;  the  '  ScoIsb  Mathematica '  of  Peter  Ramus, 
Frankfort,  1627,  contains  many  historical  notices.  The  number  of 
writings  which  might  be  referred  to  as  incidentally  a£fording  informa- 
tion is  of  course  numerous. 

MATHEMATICS,  RECENT  TERMINOLOGY  IN.  The  terms 
intended  to  be  explained  in  the  present  article  relate  to  subjects 
distinct  indeed,  but  intimately  connected  together,  as  well  logically  as 
historicallv.  JkUmUnanU  were  devised  as  a  means  to  the  solution  of  a 
system  of  simple  equations,  but  the  prindple  of  their  constmctioa 
is  contained  in  the  rule  of  signs  which  belongs  to  the  theoiy  of 
arrangemmia  (or  permutations) :  this  theory  has  been  studied,  tm  well 
for  its  own  sake,  as  in  reference  to  the  theory  of  equations,  and  in  it 
originated  the  notion  of  a  group,  the  most  outlying  term  of  those 
which  are  here  explained.  Moreover,  in  a  system  of  simple  equations, 
if  the  coeffidents  arranged  in  the  natural  square  order  are  oonsidered 
apart  by  themsdves,  this  leads  to  the  theory  of  mairieet,  a  theory 
which  indeed  might  have  preceded  that  of  determinants ;  the  matrix 
is,  so  to  speak,  the  matter  of  a  determinant;  the  rule  of  signs  giving 
the  form*  But  when  the  rule  of  signs  is  applied  to  other  matter,  this 
leads  to  the  functions  called  permuianti;  these  include  eotnfnuianti 
and  tHtermuicmtt,  and  also  Pfaffiam,  which  however  were  not  origi- 
nally so  arrived  at  The  theory  of  elimination  (acoording  to  one  of  the 
two  ways  in  which  it  may  be  treated)  is  essentially  dependent  upon 
systems  of  linear  equations,  and  is  thus  also  connected  with  deter- 
minants. And  all,  or  nearly  all,  the  before-mentioned  ^leories  have  an 
application  to  the  theory  of  rational  and  integral  homogeneous  fun»> 
tions,  or,  as  they  have  been  termed,  formi  or  qwiiiitiet;  they  are  thus 
connected  with  the  "  Calculus  of  Fotxob"  and  witih  "  Quantics;"  the 
last-mentioned  expression  (used  as  a  singular),  has  been  defined  to 
denote  the  entire  subject  of  rational  and  integral  functions,  and  of  the 
equations  and  lod  to  which  these  give  rise.  The  theory  of  rational 
and  integral  functions  was  first  studied  in  a  general  manner  in  the 
question  of  Unear  tran^ormaUom,  and  it  was  this  question  which  le^ 
to  the  disGoveiy  of  the  functions^  called  originally  hypcrdetemUnant^ 
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but  afterwardB  invariantt,  and  of  the  more  general  functionB  called 
covariants :  the  theory  of  covariants  is  indeed  the  part  which  has  been 
chiefly  attended  to  of  the  Calculus  of  Forms,  or  of  Quantics. 

The  following  list  of  terms  may  be  convenieiit  >~ 

Rule  of  signs. 

Group. 

Determinant. 

Minor, 

Symmetric,  skew,  skew  q^mmetria 
Commutant. 
Pfaffian. 
Permutant. 
Intermutantb 
Cumulant. 
Matrix. 
Resultant. 
Discriminant. 
Plexus. 
Rational  and  integral  functions  (notation  and  nomenclature  of). 

Quantic,  quadric,  cubic,  &c.,  binary,  ternary,  &c.,  facient,  tanti- 
partite,  lineolinear. 
Emanant. 
linear  transformations. 

Modulus  of  transformation,  unimodular. 
Hyperdeterminant^ 
Invariant. 
Covariant. 

Contravariant,  peninvariant,  seminvariant,  quadriuvariant,  qua- 
drioovariant,  &c.,  catalecticant,  canouisant 
Canonical  form. 
Becoutic  matrix,  ftc. 
Tactinvariant,  reciprocant. 
Functional  determinant,  Jacobian,  Hessian. 
Concomitant,  cogredient,  contragiedient. 
Combinant. 


Rule  or  Signs.— Any  arrangement  of  a  series  of  terms  may  be 
derived  (and  that  in  a  variety  of  ways)  from  any  other  arrangement  b^ 
successive  interchanges  of  two  terms;  but  in  whatever  way  this  is 
done,  the  number  of  interchanges  wi^  be  constantly  even,  or  else 
constantly  odd ;  and  the  two  arrangements  are  said  to  be  of  the  same 
sign  or  of  contnuy  signs  accordingly.  In  particular,  if  any  arrange- 
ment is  selected  as  the  primitive  arrangement,  and  taken  to  be  positive, 
then  anv  otiier  arrangement  will  be  positive  or  negative  according  as  it  is 
derivable  from  the  primitive  arrangement  by  an  even  or  an  odd  number 
of  interchanges.  The  definition  leads  to  the  following  theorem :  any 
arrangement  is  positive  or  negative,  according  as  the  total  number  of 
times  in  which  the  several  elements  respectively  precede  (mediately  or 
immediately)  elements  posterior  to  them  in  the  primitive  arrangement, 
is  even  or  odd:  it  may  be  added,  that  tiie  positive  and  negative 
anangements  are  equal  in  niunber.  Thus  in  the  case  of  three  terms, 
the  primitive  arrangement  being  128 ;  the  positive  arrangement^  are 
128,  281,  812,  the  negative  arrangements,  182,  218,  821 :  in  the  case 
of  four  terms,  the  primitive  arrangement  being  1234,  the  arrange- 
ments 1284,  2841,  8412,  4128  are  respectivelv  positive,  negative,  posi- 
tive, negative ;  there  are  in  all  twelve  positive  and  twelve  negative 
arrangements. 

Group. — The  term  was  originally  used  as  applied  to  substitutions 
only,  but  the  more  general  use  of  the  term  is  as  follows :  let  0  be  a 
svmbol  operating  on  any  nimiber  of  terms x,y  z . ,  and  producing  as 
the  result  of  the  operation  the  same  number  of  new  terms  z,  T,  z, . . 
(where  z,  T,  z  . . .  may  be  each  of  them  functions  of  all  or  any  of  the 
set,  X,  y,  2 , . ;  if  z,  T,  z  . .  are  merely  the  terms,  a;,  ^,  2  . .  in  a  different 
order,  then  0  is  a  substitution,  which  explains  in  what  sense  that  term 
has  just  been  used).  Imagine  a  set  of  operative  symbols,  1,  0,  ^,  x  •  • 
(1.  as  an  operative  symbol  denotes,  of  course,  a  symbol  which  leaves 
the  operand  unaltered)  such  that  the  result  of  the  operation  of  any 
two  symbols  0,  ^  (the  same  or  different,  and  if  diflforent,  then  in  either 
order)  is  identical  with  that  of  the  operation  of  tome  symbol  x  of  the 
set;  as  thus,  0ip(x,  y,  2  .  .)  =  e(z,  T,  z, .  .)  =  (x',  y',  z',  .  .)=x(x,  y,  2  . .), 
say,  d0=x ;  then  the  symbols  1,  0,  0,  x  •  •  •  ^orm  a  group.  It  is  to  be 
remarked  that  1  belongs  to  every  group,  and  moreover,  that  if  0  be  any 
symbol  of  the  group,  tiien  0*,  0*,  0*, . .  belong  to  the  group :  the  most 
simple  form  of  a  group  (and  when  the  number  of  terms  is  prime,  the 
only  form)  is  1, 0,  0*  . . .  0"-i  [0  »  =  1],  More  generally,  if  there  are  n 
terms  in  the  group,  then  every  symbol  0  of  the  group  is  an  operation 
periodic  of  the  order  n  (if  not  of  an  order  a  submmtiple  of  n)  and 
thus  satisfies  the  symbolic  equation  0  "  =  1.  The  symbols  of  the  group 
are,  so  to  speak,  the  symbolic  n-th  roots  of  unity,  and  as  in  the  above- 
mentioned  example,  tiiey  may,  whether  n  is  prime  or  composite,  form 
a  ^stem  precisely  analogous  to  that  of  the  ordinary  n-th  roots  of 
unity ;  but  when  n  is  composite,  then  upon  two  grounds  this  is  not  of 
necessity  the  case.  1**.  The  symbols  of  a  group  need  not  be  converti- 
ble (thus  »=6,  there  is  agroup,  l,/3,/B«,o,o/B,o3*  [o«=l,/9»=l,/5a= 
a3*  and  .'.  fi^zsafi,  this  is  in  fact,  the  group  of  the  substitutions  of 
three  things).  2*.  There  may  be  distmct  it-th  roots,  thus  n  =  4,  there 
is  agroup,  l,a,^,oi8  [a«=l,i8«=l,a/8=/5o],in  which  a,i8  are  distmct 


square  roots  of  (the  symbolical)  unity,  and  which  is  thus  wholly 
different  from  the  group,  1,  o,  o*,  a?  [o* = 1]. 

The  combination  of  a  series  of  terms  in  the  way  of  addition  or  sub- 
traction, according  to  the  rule  of  signs,  gives  rise  to  the  class  o{  functions 
called  permutants,  which  include  as  a  particular  but  the  earliest  dis- 
covered and  most  important  case,  the  detiBrminant. 

Dbtsbiokant.  —  imagine  a  square  urangement  of  tenns,  for 
example— 

a,   h,   c 

a',  6',  c' 

a",  6",  c" 

and  taking  this  as  the  primitive  arrangement,  permute  in  every  possible 
way  entire  columns  (or,  what  would  ^ve  the  same  result,  entire  lines) 
and  for  each  such  arrangement  form  the  product  of  the  terms  in  ^e 
dexter  diagonal  (w.w  to  s.e)  of  the  square,  giving  to  such  product  the 
sign  whi(£  belongs  to  the  arrangement  of  the  colunms  (or  lines). 
The  algebraical  sum  of  these  pr^ucts  is  a  determinant,  and  such 
determinant  is,  or  may  be  represented  as  above,  by  inclosing  the  terms 
within  two  vertical  lines.  Thus  the  developed  value  of  the  determinant 
in  question  is 

oft'c"  -  oft  V + aV  (J + a^ftc*  -  o' Vc- tf^"c 

The  rule  may  be  otherwise  stated  as  follows :  a  determinant  is  the  sum 
of  aseries  of  products  each  with  its  proper  aign,Buch  that  in  each  product 
the  &ctors  are  taken  out  of  each  line  and  out  of  each  column,  and  if  the 
factors  are  arranged  according  to  the  primitive  arrangement  of  the 
columns  in  which  they  occur,  then  the  sign  is  that  corresponding  to 
the  resulting  arrangement  of  the  lines  (or  vice  vend) ;  thus  in  the 
product  —  a  6"  cf,  the  factors  a,h",&  occur  in  the  columns  1,  2,  8  (they 
are  therefore  arranged  according  to  the  primitive  arrangement  of  the 
columns)  and  in  the  lines  1,  8,  2.  Such  arrangement  of  the  lines  con- 
sidered as  derived  from  the  primitive  arrangement  I  2  8  is  negative, 
and  the  product  has  therefore  the  sign—.  A  generalisation  of  this 
construction  will  be  mentioned  under  the  term  conmiutant. 

The  word  rendtani  was  formerly  used  as  synonymous  with  determi- 
nant, but  it  is  now  employed  and  is  here  explained  in  a  more  extended 
signification.    The  new  iiynonym  diminant  seems  unnecessary. 

A  few  of  the  nimierous  properties  of  determinants  may  be  stated. 

A  determinant  is  a  linear  function  (without  coustant  term)  of  the 
terms  in  each  of  its  columns,  and  also  of  the  terms  in  each  of  its  lines, 
or,  more  briefly  expressed,  it  is  a  linear  function  of  each  colunm,  and 
also  of  each  line.  Moreover,  without  altering  the  value  of  the  deter- 
minant, the  lines  may  be  made  columns,  and  the  columns  lines,  and 
all  the  properties  of  the  fimction  exist  equally  with  respect  to  the 
lines  and  with  respect  to  the  columns.  The  absolute  value  of  the 
determinant  is  not  altered,  but  the  sign  is  reversed,  by  an  interchange 
of  two  columns,  hence  also  if  two  columns  become  identical,  the 
determinant  vanii^es.  Moreover  when  the  columns  are  permuted  in 
any  manner  whatever,  the  absolute  value  is  not  altered,  but  the  sign 
will  be  that  corresponding  to  the  arrangement  of  the  columns.  A 
determinant  may  be  developed  as  a  linear  function  of  the  terms  in  any 
line,  thus — 

=  o|6'|-«'l& 


a. 


I  a,  h 
a*,h' 

6,   c 
6',  c' 
a",  6",  c" 


asa 


6',  e' 


+  6 


c*,  o' 
c",  o" 


+  c 


a",  6" 


the  signs  being  alternately  positive  and  negative  or  else  all  positive, 
accordmg  as  the  number  of  columns  is  even  or  odd. 

The  square  arrangement  of  terms  out  of  which  a  determinant  is 
formed,  and  generally  any  square  or  rectangular  arrangement  of  termd, 
is  called  a  matrix.    Consider  a  determinant. 

a,    6,    c,    dt 
a'.    6',   c',    d' 
a",  6",  c",  d" 
a*",  6"',  c"',  d'" 

and  partitioning  the  lines  m  any  manner,  form  with  them  the  matrices 


(If  hf  c,  d 
a',  V,  e,  d' 


a",  6",  c",  d" 
o'",  6'",  c"',  cT" 


and  out  of  these  matrices,  with  complementary  columns  thereof,  a  sum 
of  products 


a  + 


a,  h 
a',V 


c",  d" 


(the  sign  +  being  that  corresponding  to  the  product  a  h'if'd'"  of  the 
terms  in  t£e  dexter  diagonals  of  the  factor  determinants,  considered  as 
a  term  of  the  original  determinant),  the  sum  of  all  the  products  so 
obtained  is  the  original  determinant. 

It  has  been  mentioned  that  the  determinant  is  a  linear  function  of 
each  column ;  hence  if  the  terms  of  any  colunm  are  pa,pa\.  the 
determinant  is  equal  to  p  times  a  determinant  in  which  the  corres- 
ponding oolumn  is  a,  a' . . .  and  similarly  if  the  column  is  a  •!•  6,a'  +  6', . . 
then  the  determinant  is  the  sum  of  two  other  determinants  in  which 
the  corresponding  columns  are  a,a',*,,  and  b,b/,,,   respectively. 


M7        MATHEMATICS,  BECENT  TERMINOLOGY  IN. 


MATHEMATICS,  RECENT  TERMINOLOGY  IN.         ssa 


ThiB  property,  in  combination  with  Bome  of  thofee  already  mentioned,  '  even  order  is  the  square  ol  a  Pfaffian,  e.g.  if  12=  -21,  &c.,  as  above, 
1^.^.  ^o.^  aimnW  *^  fiiA  nilA  fnr  thfl  multiolicatian  of  detenninants :    then 


leads  very  simplv  to  the  rule  for  the  multiplication  of  determinants ; 
lor  example,  w$  have 


«,  $ 


pa  +  a$,  f/a  -¥0^$  | 


from  which  the  law  is  obvious.    The  product  might  also  be  expressed, 
and  although  it  appears  less  simple,  there  is  an  advantage  in  expressing 

it,  in  the  form 

po+iro',  p3  +  <r/3' 
p'a  +  <r'a',p'3  +  a'/3' 

If  we  omit  simultaneously  any  line  and  any  column  of  a  determinant, 
and  with  the  terms  which  are  left  form  a  determinant,  the  determi- 
nants so  obtained  are  the  first  minors  of  the  given  determinant.  A 
similar  process,  but  omitting  pairs,  triads,  &c.  of  lines  and  columns,  gives 
the  aeeond  minon,  third  minors,  &c  of  the  given  determinant.  But  the 
first  minors  are  the  most  important,  and  are  sometimes  spoken  of  simply 
as  the  minors. 

A  determinant 


a,h,g- 

11,12- 

Khf 

or 

21,22 

9>f><i 

• 
• 

where  the  corresponding  terms  on  opposite  sides  of  the  dieter  diagonal 
are  equal  to  each  other  (say  rs^sr)  is  said  to  be  aymm^rwal^ 

But  if  the  terms  are  equal  in  magnitude  only,  but  have  opposite 
signs  (say  rs^sr,  this  relation  not  extending  to  the  terms  in  the 
diagonal,  for  which  «=r)  the  determinant  is  said  to  be  skew ;  and  if 
the  relation  extends  to  the  case  «=r,  or  what  is  the  same  thing,  if  the 
terms  in  the  diagonal  vamsh,  the  determinant  is  said, to  be  skew 
symmetrical.  Skew  determinants  have  an  intimate  connection  with 
the  f imctions  called  Pfaffians. 

CoMicuTANT. — The  second  rule  for  the  construction  of  a  determinant 
might  have  been  thus  stated,  viz.  for  the  determinant 

11, 12 . .  1» 
21,22 


nl 


write  down  the  expression 


11 
22 

nn 


and  permute  in  every  possible  way  the  numbers  in  the  first  column, 
prefixing  in  each  case  the  sign  of  the  arrangement.    Then  reading  off 

±rl 
<2 


zn. 


ftsmeaimig 


d:  2^1 .  «2 . . .  2  n 


0, 12, 13, 14 
21,  0,23,24 
31,32,  0,34 
41,42,43,    0 


=(12.34  + 13.42 +  14.23)>. 


Pkrmutant. — ^A  very  simple  instance  of  a  permutant  is  as  follows, 
viz. :  Vi„,  v,.s,  &o.,  being  any  quantities  whatever,  then  the  permu- 
tant ((v^„))  denotes  the  sum 


Its 


+v, 


tsi 


"*■  ^a«"*^i8«""^«i»     ^atl 


and  in  like  manner  for  any  number  of  permutable  suffixes,  or  if  instead 
of  a  single  set  of  permutable  suffixes  we  have  two  or  more  sets  of  such 
suffixes.  It  will  be  at  once  obvious  how  a  permutant  includes  a  deter- 
minant, commutant,  or  Pfaffian ;  thus,  if  y^^  denotes  aiiB,7,  and 
therefore  y^xi=^o^x  78>  ^>  ^'^^  '^^  ^^^  ^  determinant,  so  if  v^,,^ 
denotes  a^^M^  where  a,j  =  —a^^  &c.,  we  have  a  Pfaffian. 

Intebmutakt  is  a  special  form  of  permutant  which  need  not  be  here 
further  explained. 

CuMULAifT. — ^The  name  has  been  given  to  the  function  which  is 
the  numerator  or  denominator  of  a  continued  fraction.  Such  function 
may  be  exhibited  (and  indeed  naturally  presents  itself)  in  the  form 
of  a  determinant,  thus  the  cumulant  (abed)  or  numerator  of  the 

111. 
fractions  o+j^j^j  IS 


a,  1, 
1,  ft, 
•,-1, 


•>  • 

1,  • 

c,  1 

l,d 


the  sum  of  all  the  terms  so  obtained  is  in  &ct  the  determinant  in 
question.  The  same  result  would  be  obtained  by  permuting  the 
numbers  in  the  second  colimin  instead  of  those  in  the  first  column. 
And  moreover,  if  the  numbers  in  both  colimms  are  permuted,  the  sign 
being  the  sign  +  +  compounded  of  the  signs  corresponding  to  the 
separate  arrangements,  the  only  difference  is,  that  the  determinant 
vUl  be  multipUed  by  the  numerical  factor  1. 2. 8. . .  ik 

if  instead  of  two  we  have  three  or  more  columns,  the  resulting 
function  is  a  commiUant.  But  a  distinction  is  to  be  made  according  as 
the  number  of  columns  is  even  or  odd.  In  the  former  case  we  may 
permute  all  but  one  of  the  colimms,  and  it  is  indifferent  which  column 
is  left  unpermuted ;  and  if  all  the  columns  are  permuted,  the  effect  is 
merely  to  introduce  the  numerical  factor  1. 2. 8. . . .  n.  In  the  latter 
case,  if  all  the  columns  are  permuted,  the  result  is  zero,  and  it  is  there- 
fore essential  that  one  column  should  remain  unpermuted ;  moreover, 
different  results  are  obtained  according  to  the  column  which  is  left 
unpermuted.  and  such  column  must  therefore  be  distinguished ;  this 
is  done  by  placing  above  it  the  mark  f. 

Pfaffian.-  -Suppose  that  the  terms  12, 13,  21,  &c.,  are  such  that 
21  =  —12,  and  generally  that  «r  =  — r«,  then  the  Pfaffians  1234, 123456, 
&c.,  are  defined  by  means  of  the  equations 

1234 = 12.34  + 13.42  4- 14.23, 

123456 = 12.3450  + 13.4562  + 14.5623  + 15.6234  + 16.2345, 
(where  of  course  3456 = 34.56  +  35.64  -f  86.45,  and  so  for 
4562,  fta) 

and  so  on.  The  functions  in  question  occur  in  the  solution  of  an 
important  problem  (including  that  of  partial  differential  equations  of 
the  first  order  and  of  any  degree)  known  as  "PiaSTB  problem,  and  were 
named  accordingly. 

It  may  be  noticed  that  a  skew  symmetrical  determinant  of  any  odd 
order  is  equal  to  sero ;  but  that  a  skew  symmetrical  determinant  of  any 


and  so  for  a  greater  number  of  terms.  The  developed  expression  is 
abcd  +  ab  +  ad'^he+lf  which  is  formed  from  the  produced  abed  by 
successively  omitting  each  product  {ed,  be,  ab),  or  set  of  products 
{ed,  ab)  of  two  consecutive  letters ;  in  like  manner  the  cumulant 
(abcde)\Babede  +  abe+ahe+adei-a  +  c+e, 

Matrix. — The  term  might  be  used  to  denote  any  arrangement  of 
terms,  but  in  a  restricteid  sense  it  denotes  a  square  or  rectangular 
arrangement  of  terms,  and  it  is  thus  employed  in  the  theory  of 
determinants. 

To  show  further  how  the  notion  of  a  matrix  is  made  use  of,  it  may 
be  remarked  that  a  system  of  linear  equations 

|=tt  x+b  y  +  e  g, 
'n=a'x+Vy  +  €^z, 
f=tf"a;+6"y+c"s 

is  in  the  notation  of  matrices  represented  by 

fe^i  0=  (a,  b,  c   )  {x,y,z) 

a\b\e 

The  corresponding  set  of  equations  which  give  (or,  y,  2)  in  terms  of 
({f  ^«  0  ^  represented  by, 

_»  I.1   ^w 

a  ,0  ,c 

and  we  have  thus  the  definition  of  the  inverse  or  reciprocal  matrix  :  it 
follows  from  the  theory  of  detenninants  that  the  terms  of  the  recipro- 
cal matrix  are  the  first  minor  detenninants  formed  out  of  the  original 
matrix,  each  of  them  divided  by  the  determinant  formed  out  of  tiie 
original  matrix ;  but  in  writing  down  the  expression  some  attention  is 
required  with  respect  to  the  arrangement  and  signs  of  the  terms. 

Similar  considerations  lead  to  the  notion  of  multiplying  or  compound' 
ing  together  two  or  more  matrices.  As  an  instance  of  su(m  compobltion, 
take 


\'i 


a  )   (  o,  3  )  =  (  pa+  cro',  p$  +  a0   ) 


where  it  is  to  be  observed  that  the  lines  of  the  first  or  further  compo- 
nent matrix  are  compounded  with  the  columns  of  the  second  or  nearer 
component  matrix  to  form  the  lines  of  the  compound  matrix.  The 
words  further,  nearer,  are  used  in  reference  to  a  set  (x,  y)  which  is,  or 
may  be  considered  to  be,  understood  at  the  right  of  each  side  of  the 
equatioiL  A  matrix  may  be  compounded  with  itself  once  or  oftener, 
giving  rise  to  a  positive  power  of  such  matrix ;  the  notion  of  the  nega- 
tive powers  is  deducible  from  that  of  the  inverse  or  reciprocal  matrix, 
and  the  same  process  of  generalisation  as  is  employed  for  powers  of  a 
single  quantity  leads  to  the  notion  of  the  fractional  powers  of  a  matrix. 
As  a  definition  of  additum,  matrices  are  added  together  by  the  addi- 
tion of  their  corresponding  terms,  and  as  a  particular  case  of  the 
multiplication  or  composition  of  matrices  we  have  the  multiplicatiun 
of  a  matrix  by  a  single  quantity,  effected  by  multiplying  oy  such 
quantity  each  term  of  the  matrix ;  all  these  notions  together  lead  to 
the  notion  of  ftmctiom  of  a  matrix.  f 
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Ab  an  instanoe  of  the  employment  of  the  notation  of  matrioes  for 
another  purpose,  take 

{a,  h,  e  )(x,y,z){^fi,0, 
a',  6',  c'  j 
a^  b",  c"  I 

used  to  denote  the  lineo-linear  function 


which  includes 


(a,h,g)  (a?,  y,  a)", 
h,bj 


used  to  denote  the  quadric  function 

The  last  preceding  notation  is  an  instance  of  a  si/mmetrtedl  mattiz: 
the  terms  thew,  £ew  rymmetricai,  already  explained  with  respect  to 
determinants,  apply  also  to  matrices. 

Resultant. — If  there  be  a  system  of  equations  between  the 
same  number  of  unknown  quantities  (it  is  assumed  that  the  sereral 
equations  are  of  the  form  Uso,  where  u  is  a  rational  and  integral 
homogeneous  function),  then  the  function  of  the  coefficients  which 
equated  to  zero  expresses  the  result  of  the  elimination  of  the  un- 
known quantities  from  the  several  equations,  or  (what  is  the  same 
thing)  gives  the  condition  for  the  existence  of  a  set  of  values  satis- 
fying the  equations  simultaneously — is  the  JUtuitant  of  the  equations, 
or  of  the  functions  which  are  thereby  put  equal  to  zero.  In  the 
case  of  two  (non-homogeneous)  equations  involving  a  single  unknown 
quantity,  we  may  say  more  briefly  that  the  resultant  is  the  func- 
tion wmch  equated  to  zer(\  gives  the  condition  for  the  existence  of  a 
common  root.  In  the  particular  case  of  a  system  of  linear  equations 
between  as  many  unknown  quantities,  the  resultant  is  the  determinant 
formed  with  the  coefficients  of  the  equations. 

DiscBiMiVAiTT. — If  ,in  a  system  of  equations  the  functions  equated 
to  zero  are  the  derived  functions  of  a  single  rational  and  integral  homo- 
geneous function  with  respect  to  eaoh  of  the  variables  thereof,  the 
resultant  of  the  system  is  said  to  be  the  discriminant  of  the  single 
function.  The  definition  is  easily  made  applicable  to  .the  case  of  a 
non-homogeneous  function,  the  functions  equated  to  zero  are  here  the 
function  itself  and  its  derived  functions  with  respect  to  each  of  the 
several  variables.  For  a  single  function,  it  may  \ii  said  that  the  dis- 
criminant is  the  function  which  equated  to  zero  gives  the  condition  for 
a  pair  of  equal  roots  of  the  equation  obtained  by  putting  the  function 
equal  to  zero. 

To  fix  the  precise  value  of  the  discriminant  of  a  given  function, 
it  is  assumed  that  the  coefficient  of  some  one  selected  term  is -hi. 
Thus,  the  discriminant  of  a  a^-f  2  6  x  y+e  y*  is  a  c->6*  :  that  of 
aa:»-h8  6fl:*y-H8ca:y*-fdy»ifla«(i*-6o6cd-*-4oc»-h46»<i-3  6«c«. 

In  quadratic  forms  (in  the  theory  of  numbers)  the  expression  b*—ac, 

which  is  the  determinant    f'^    with  the  sign  reversed,  is  called  the 

I   '     i 
determinant  of  the  form  a3i^+2bxy+cy**    And  in  like  manner  for 
ternary  quadratic  forms,  there  is  the  same  reversal  of  sign.    It  maybe 
said  as  a  convenient  de&iition,  that  the  determinant  is  the  discriminant 
taken  negatively. 

Plbxub. — It  frequently  happens,  in  problems  of  elimination  and  in 
other  problems,  that  a  given  nimiber  of  relations  existing  between 
a  system  of  quantities  can  only  be  completely  expressed  by  means 
of  a  greater  number  of  equations.  Thus,  to  take  a  very  simple 
instance,  if  the  unknown  quantities  x,  y,  are  to  be  eliminated  between 
the  three  equations  o  a;-*- 6  y=o,  a'x+b^y=o,a"x-^b''y==o:  this  im- 
plies two  relations  between  the  coefficients  a,  b,  a',  6',  0^,5" ;  but  these 
relations  cannot  be  completely  expressed  otherwise  than  by  means 
of  the  three  equations  at'— o'6=o,  o'ft"— aVs 0,0*6 -aft" =o;  for 
takipg  any  two  of  these  equations,  e.g.  the  first  and  second,  these  would 
be  satisfied  by  o'=o,  6'=o,  which  however  do  not  satisfy  the  third 
equation  and  are  not  a  solution.  Such  a  system  of  equations,  or 
generally  the  system  of  equations  required  for  the  complete  expression 
of  the  relations  existing  between  a  set  of  quantities  (and  which  are  in 
general  more  numerous  than  the  relations  themselves)  is  said  to  be  a 
PUxuB. 

Rational  AND  Integral  Functions  (NoUtHon  and  Nomenclature 
o/).~>A  rational  and  integral  homogeneous  function,  such  as  tiie 
function  tu^ + 2bxy  -f  ey*  is  denoted  by — 

where  the  coeffidents  are  only  indicated  by  the  asterisk,  but  ate  not 
expressed.  A  non-homogeneous  rational  and  integral  function  is  con- 
sidered as  derived  from  a  homogeneous  function  by  putting  one  of  the 
▼ariabl^B  thereof  equal  to  unity,  and  is  represented  aoooit£igly :  thus 
»E*  -I-  2&ae-hc  is  denoted  by 

But  it  is  often  proper  to  express  the  coefficients,  and  in  regard  to  this  the 
following  distinction  is  made,  namely 

(a,6,c)(a:,y)» 


denotes  ax'*  +  2bxy  +  ey^;  and  in  like  manner  (a,  b,  e,  d)  (x,  y)*  denotes 
aa:*-l-85j:^-f8e:B^-f-eI^,  Ac.,  the  numerical  coefficients  beings  tboee 
of  the  successive  powers  of  a  binomiaL    But  when  such  numerical 
coefficients  are  not  to  be  inserted,  this  is  denoted  by  an  arrowhead*  or 
other  distinctive  mark ;  thus  (a, 5,  c)f{x, y)*  denotes  a «*+  bxy-^c y*. 
A  rational  and  integral  function  of  any  order  is  termed  a  quantie,  and  a 
function  of  the  orders  two,  three,  four,  five,  &c.,  is  termed  a  guadr-ic, 
cubic,  qua/ttic^  quirUie,  &o.,  respectively.    The  number  of  variables 
(the  fimction  being  homogeneous)  is  denoted  by  the  words  binary, 
ternary,  &c.    As  a  correlative  term  to  coefficients,  the  variables  have 
been  termed  fadents.     A  function  which   is  linear  in  respect    to 
several  distinct  sets  of  variables  separately  is  said  to  be  tantipartite  .- 
or,  when  there  are  two  sets  onlv,  Uneo-Unear.    Thus  a  determinant  is 
a  tantipartite  function  of  the  Imes  or  of  the  columns;  the  function 
axxf+bxy'+exfy+dyy'iBAhneO'Une&rixmction  of  (x,y)and(a/,2^); 
a  notation  for  it  is 


such  as  has  been  spoken  of  in  regard  to  matrices. 
EiiANANT. — ^The  development  of  an  expression  such  as 

(♦)(Aa:-fMa^,^y+M»')'' 
is  naturally  written  imder  the  form 

{*)(a:,y)-  X- 

and  the  coefficients  of  the  successive  terms  A*,  A^^'fA,  &&,  are  said  to 
be  the  emanants  of  the  quantic  {^){x,  y)"*.  The  coefficients  of  A",  or 
0-th  emanant,is  the  quantic  itself,  and  the  coefficient  of  /«*,  or  ultimate 
eraanant,  is  the  quantic  with  (x',  y')  in  the  place  of  {x,  y) ;  but  the 
intermediate  emanants  are  functions  of  {x,y)  and  {s^,^)  homogeneous 
in  respect  te  the  two  sets  separately.  The  coefficients  may  of  course 
be  expressed  thus,  the  emanant  (first  emanant)  of  {a,b,c)(x,yy  is 
(a, b,  e)  {x, y)  («',  y*),  which  stands  ior  axa^  +  b{xy'  +  a^  y)-i-ey^. 

Linear  Transformations. — In  this  theory  the  variables  of  a  function 
are  supposed  te  be  respectively  linear  functions  of  a  new  set  of  variables, 
so  that  the  function  is  transformed  into  a  similar  function  of  these 
new  variables,  with  of  course  altered  values  of  the  coefficients,  and  the 
question  was  to  find  the  relations  which  existed  between  the  original 
and  new  coefficients  and  the  coefficients  of  the  linear  equations.  The 
determinant  composed  of  the  coefficients  of  the  linear  equations  is  said 
to  be  the  modulus  of  trantfonnation,  and  when  this  determinant  is 
unity  the  transformation  is  said  to  be  unimodular.  It  was  observed 
that  a  certain  function  of  the  coefficients,  namely,  the  diKriminant, 
possessed  a  remarkable  property,  found  aft^:wards  to  belong  to  it  as 
one  of  a  class  of  functions  called  originally  hyperdeUrminanU,  but  now 
invariants,  and  it  was  in  this  manner  that  the  problem  of  linear  trans- 
formation led  to  the  general  theory  of  covariants. 

Invariant. — An  invariant  is  a  function  of  the  coefficients  of  a 
rational  and  integral  homogeneous  fimction  or  quantic,  the  characteristic 
property  whereof  is  as  follows :  namely,  if  a  linear  transformation  is 
effected  on  the  quantic,  then  the  new  value  of  the  invariant  is  to  a 
factor  prU  equal  to  the  original  value;  the  factor  in  question  (or 
quotient  of  the  two  values)  b^g  a  power  of  the  modulus  of  transfor- 
mation, and  the  two  values  being  thus  equal  when  the  transformation 
is  unimodular.  The  easiest  example  is  iJforded  by  the  quadric  function 
(a,  6,0)  {x,  y)^ ;  effecting  upon  it  a  linear  transformation,  suppose  that 
we  have  identically 

(a,6,c)(afl/+/iy',y«'+5jr')«=(a',ft',c')(«',yr 

then  it  may  be  easily  verified  that  aV— 6'«=:(oa-/9y)«((»c-5«).  The 
invariant  a  c—b*  is  however  in  this  case  nothing  else  than  the  dis- 
criminant; as  another  example  take  the  quartic  (a,b,e,d,e){x,y)*, 
for  which  ae^ibd+9€^,ae  tf— a  d^—b'*a  +  2b  c  a— c»  are  functions 
possessed  of  the  like  property  of  remaining  to  a  factor  prh  unaltered 
by  the  transformation,  and  are  consequently  invariants ;  it  may  be  added 
that  calling  them  i,  J,  respectively,  the  discriminant  is  here  s=i*--27  J*, 
a  rational  and  integral  function  of  invariants  of  a  lower  degree. 

CovARLiLNT. — Instead  of  a  function  of  the  coefficients  only,  we  may 
have  a  function  of  the  coefficients  and  variables,  possessed  of  the  like 
property  of  remaining  unaltered  to  a  factor  prii  by  the  linear  transfor- 
mation :  such  function  is  termed  a  covarianti  Thus,  a  covaiiant  (the 
Hessian)  of  the  quartic  (a,  b,  c,  d,  e)  {x,  y)*  is 

{ae^b*,2ad'-2bc,ae'^2hd^^(^,2b^'-2ed,ee—d^)(x,yy. 

The  quantic  itself  is  one  of  its  own  covariants.  The  term  covariant 
may  be  used  in  contradistinction  to,  or  as  including,  invariant.  The 
terms  invariant,  covariant,  have  been  explained  in  reference  to  the 
simple  case  of  a  single  quantic  containing  but  one  set  of  variables,  but 
they  apply  equally  to  the  case  of  a  system  of  quantios,  and  to  quantifls 
which  are  homogeneous  functions  of  two  or  more  distinct  sets  of 
variables.    There  is  one  case  wludk  it  is  proper  to  mention :  if  in  eon« 
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junction  ivith  a  quantic  (^)  (x,y,8.  .)*  we  consider  a  linear  function 
(x+i}y-f  C2  +  .  .>  the  invariants  of  the  system  are  functions  of  the 
coefficients  of  the  qnantic,  and  of  the  coefficients  {,i},  (.  . .  of  the  linear 
function ;  and  treating  these  as  facients,  the  invariant  is  said  to  be  a 
eontravariant  of  the  ^ven  quantic. 

The  foregoing  definition  gives  the  characteristic  property  of  a  co- 
variant,  but  it  does  not  directly  show  how  the  covarianta  of  a  given 
quantic  are  to  be  investigated.  This  is  supplied  as  follows : — For  any 
quantic  with  arbitrary  coefficients,  for  example  (a,  &,  c/i)  {x,  y)*,  there 
exist  operators  involving  difiTerentiations'  in  respect  to  the  coefficients, 
tantamount  to  the  operators  xd^  and  y  da  in  respect  to  the  variables ; 
thus  the  operator  adf,  +2  6</e  -t-Se^ii  is  tantamount  to  yd^^  and 
8  6c£«  -)-2&dc  -^cdi  is  tantamount  to  xd^.  Or  what  is  the  same 
thing,  denoting  for  shortness  these  operators  by  |y(2a|'i;r(2,] 
respectively,  the  quantic  is  reduced  to  aero  by  each  of  the  operators 

yda\  —ydg,  {^<h\  —9^'    -^y  function  of  the  coeffioientB  and 

le  variables  which,  in  like  manner  with  the  quantic  itself,  is  reduced 
to  zero  by  these  two  operators  respectively,  is  said  to  be  a  ewariant ; 
or,  if  it  contains  the  coefficients  only,  an  invariant  of  the  quantic. 
That  the  two  definitions  lead  to  the  same  result  is  of  course  a  theorem 
to  be  proved. 

The  leading  coefficient  of  a  covariant,  say  the  coefficient  of  oc^  in  any 
covariant  of  a  binary  quantic  (^)  (x,  y)",  possesses  the  property  of  being 

reduced  to  zero  by  the  operator  \yda  | ,  and  has  been  termed  a 

pawnwxriant,  but  a  more  appropriate  term  is  teminvariaiiU.  An  in- 
variant is  a  function  of  a  given  degree  in  the  ooeffidents,  and  a  covariant 
is  a  function  of  a  given  degree  in  the  coefficients  and  order  in  the 
variables,  and  they  may  be  s^  are  designated  accordingly ;  thus,  the 
above-mentioned  invariants  1,  J  of  a  binary  quartio  are  called  respect- 
ively the  qnadrmvaiiriani  and  the  cvbiwvariamit^  and  the  covariant  of  the 
same  quartic  is  termed  the  quadneovariani,  or  if  the  distinotion  were 
required  it  would  be  termed  the  quadrieowmomt  guartic  In  these 
cases  the  designations  are  suffident,  but  it  is  to  be  noticed  that  in  general 
there  is  more  than  one  invariant  or  covariant  of  the  same  degree  ur  of 
the  same  degree  and  order,  and  that  any  such  designation  is  only  a 
generic,  not  a  specific,  name.  An  invariant  or  covariant  may  also  be 
designated  by  a  name  referring  to  the  mode  of  generation — for  example, 
the  discriminant  The  name  cataUctiGami  denotes  a  certain  invariant 
of  a  binary  quantic  of  an  even  order :  namely,  it  is  a  determinant, 
which,  lor  the  above-mentioned  quartio  function,  i 


a,  h,c 
b,c,d 
c,  d,  e 

(being  in  this  particular  case  the  cubinvariant),  and  the  name  eandni- 
aafU  denotes  a  certain  covariant  of  a  binary  quantic  of  an  odd  order, 
namely,  it  is  a  determinant  the  terms  whereof  are  linear  functions  of 
the  coeffidenta,  and  vrLloh  for  the  cubic  (a,  b,  c,  d)  (x,  y)^  is 

I  ax  +  hy,bx  -ir  ey  \ 
6a5  +  ey,  ex  +  dy\' 

(being  for  the  particular  case  the  Hessian  or  quadrioovariant). 

Canohioal  Forms. — ^A  binaxy  quantic  of  an  odd  order  2m-rl 
admits  of  being  expresMd  as  a  sum  of  {m  -h  1)  powers  of  linear  functions, 
for  example,  tiie  cubic  {ajbfi^)  (x,yfedsi  be  expressed  in  the  form 
(Z  X  4-  m  y)'  4-  ifx + mfyf — this  is  the  eantmieal  form  of  a  binary  function 
of  an  odd  order.  And  there  is  in  like  manner  a  form  (not  admitting, 
however,  of  a  simple  definition)  which  is  taken  as  the  canonical  farm  of 
a  binary  quantic  of  an  even  order.  The  catalecticant  and  the  cnnonisaht 
present  themselves  in  the  problem  of  the  reduction  of  a  binary  quantic 
to  the  canonical  form. 

BizoDTio  Matrix. — If  v,  w  are  any  two  binary  quantics  of  the  same 
order  m,  v',  w'  are  what  v,  w  become  when  the  variables  (x,  y)  of 
the  two  quantics  are  changed  into  (a/,  y') ;  then  (v  w'— v  ii')^ix  y'—aiy) 
is  a  rational  and  integral  homogeneous  function  of  the  degree  m— 1  in 
each  of  the  two  sets  (a;,y),  (a^,y').  and  the  coefficients  taken  in  their 
natural  square  arrangement  constitute  the  Bezoutio  matrix.  The 
determinant  formed  out  of  this  matrix  is  in  fact  the  resultant  of  the 
two  functions,  or  equated  to  zero  it  is  the  equation  obtained  by  the 
elimination  of  the  variables  from  the  two  equations  vsO,w=0.  If 
y,  w  are  the  derived  functions  of  one  and  the  same  binary  quantic  of 
the  order  m,  then  the  corresponding  matrix,  being  of  course  of  the 
order  (m  -  2),  is  the  Bezoutoidal  matrix,  and  the  determinant  is  then 
the  discriminant  of  the  single  quantic. 

It  would  be  too  long  to  explain  the  allied  terms  Bezoutiant,  Cobe- 
zoutiants,  Bezoutoid,  Cobezoutoids. 

Tactinvariakt,  Rkcifrooakt. — ^A  definition  in  the  language  of 
analytical  geometry  will  be  the  must  easily  intelligible,  and  it  can  readily 
be  converted  into  an  analytical  form  and  made  appUcablo  to  any 
number  of  variables.  The  function  of  the  coeffidenta  whidi  equated 
to  zero  expresses  that  the  two  curves  173=  0,  Vs  0,  touch  each  other,  is 
an  invariant,  namely,  it  is  the  tacUnvariant  of  the  two  functions 
u,  V.  And  in  partioiUiur,  if,  instead  of  the  curve  v=0,  we  have  the 
line  ^+riy+\z=0,  then  the  function  which  equated  to  zero  expresses 
that  this  une  touches  the  curve  trsO,  is  a  oontnvariant,  namely,  it  is 
the  reciprocant  of  the  function  u. 


Functional  dktbrmiwant,  Jaoobun,  Hbssiah. — If  v,  w  be  quantica, 
then  the  determinant — 

d,w,  dpW, 


is  the  functional  determinant,  or  Jacobian,  of  the  quantics  y,  w.  • .  And 
if  V,  w, . .  are  the  derived  functions  oi  dgV,dpTJ,.,  ot  one  and  the  same 
quantic  u,  then  the  determinant  in  question  is  the  Ueman  of  the 
single  quantic :  the  Hessian  is  in  £ict  to  the  Jacobian  what  the  dis- 
criminant is  to  the  resultant. 

Concomitant,  CoaR£Di£NT,  Contraqrepient. — The  theory  of  linear 
transformations  has  been  considered  ^m  a  dificrent  point  of  view ; 
instead  of  the  variables  of  a  function  bdng/>u<  eqwd  to  linear  functions 
of  a  new  set  of  variables,  they  are  considered  as  being  replaced  by  a  new 
set  of  variables,  linear  functions  of  the  original  variables.  Two  sets  of 
variables  may  be  so  related  that  when  the  first  set  is  thus  replaced  by 
a  set  of  linear  functions  of  themselves,  the  second  set  is  also  replaced 
by  a  set  of  linear  functions  of  themselves,  the  co-efficients  of  the  two 
sets  of  linear  functions  being  related  together  in  a  definite  manner ; 
this  is  oonoomitanoe,  or  rather  it  is  (what  is  alone  here  spoken  of)  simpU 
concomitance.  The  two  most  important  kinds  of  concomitance  are, 
1st.  Cogredieney,  that  is,  when  the  substitution  on  the  second  set  of 
variables  is  identical  with  that  upon  the  first  set;  2nd.  Coniragredieney, 
that  is,  when  the  substitution  on  the  second  set  of  variables  is  the 
inverse  or  reciprocal  one  to  that  on  the  first  set;  it  will  make  the 
notion  of  contragredienoy  clearer  to  remark  that  if  the  variables  x,y,, , 
^^^  {,  1},  •  • .  are  contragredients,  then  af,j^,,,  (which  are  linear  functions 
of  x,y.,)  and  i',i/ ..,  (which  are  linear  functions  of  (, if . . )  are  so 
related  that  (a/ ■¥ iff/ +  ..  is  =^X'i-iiy+  ...  It  was  from  the  con- 
sideration of  contragredient  variables  that  the  notion  of  a  eontravariant 
was  first  derived,  but  as  above  remarked,  the  notion  is  really  induded 
in  that  of  a  covariant, 

Combihant. — ^A  combinant  is  a  covariant  (or  invariant)  of  a  set  of 
quantics  of  the  same  order,  which,  beddes  bdng  a  covariant  in  the 
ordinary  sense  of  the  word,  is,  so  to  speak,  a  covariant  quoad  the 
system,  that  is,  it  remains  to  a  factor  pris  unaltered,  when  the 
quantics  of  the  system  are  replaced  by  linear  functions  of  themselves ; 
the  isctoT  in  question  being  a  power  of  the  determinant  formed  with 
the  coeffidenta  of  the  linear  functions.  For  instance,  if  u = (a,  5,  c)  (Xy^i* 
and  Tf^{af,b,'c)  (x,  y)\  then  a^— 2  6  V  4-  c  a'  is  a  function  which,  when 
for  the  original  coeffidents  are  substituted  those  of  Ku  +  fixf,  yJJ  +  pxj*, 
is  merdy  changed  into  (A  p-^fi  v)^  (a  e^— 2  bV  +  c  a'),  and  it  is  therefore  a 
combinant.  It  would  appear  that  the  notion  of  a  combinant  might  be 
extended  to  the  case  of  a  system  of  quantics  not  of  the  same  order, 
and  that  the  resultant  of  the  system  of  quantics  could  be  brought 
under  the  extended  definition  of  a  combinant,  but  this  is  a  point 
which  has  not  been  oonddered. 

The  principal  text-books  on  the  foregoing  subjects,  are — on  detei^ 
mioants: — Spottiswoode's  'Elementary  Theorems  relating  to  Deter- 
minants,' 4to,  London,  1861;  Bricschi,  'Teorica  dd  Determinanti/ 
4to,  Pavia,  1854,  translated  into  French  by  Oombesoure  and  into 
German  by  Sohellbach;  Baltzer,  'Ueber  die  Deterrainanten,*  8yo, 
Ldpzig,  1857  (especially  valuable  for  its  references  to  the  original 
sources).  On  elimination:  Fait ^ da  Bruno,  'Theorie  g^n^rale  de 
relimination,'  8vo,  Paris,  1859.  *And  extending  to  nearly  all  the 
subjects :  Salmon, '  Lessons  introductory  to  the  modem  higher  Algebra,' 
8vo,  Dublin,  1859.  The  memoirs  on  the  different  subjects  are  very 
numerous,  and  it  was  not  thought  expedient  to  give  a  list  of  them. 

MATI()A  or  MATICO,  Medical  Properties  of  This  name  is  appUed 
to  an  astringent  plant  brought  from  Peru,  where  it  has  long  enjoyed  a 
high  reputation  for  its  styptic  properties.  Doubts  exist  as  to  the 
botanical  oiigin  of  the  plant,  some  ascribing  it  to  a  Labiate  plant, 
resembling  a  phlomis,  while  others  refer  it  to  a  piperaceous  plant,  and 
even  assert  that  it  is  the  piper  anguHifolium  (Ruis  et  Pavon,  tab.  64,  a), 
a  native  of  Peru.  Bv  Miguel  this  plant  is  now  referred  to  the  genus 
Artanthe,  separated  nx>m  Piper,  and  is  called  Attanthe  dongateu  It  is 
a  Stefiensia^  according  to  Kunth  (in  Linnsea  ,'  xiii.  609).  The  odour 
of  the  leaves,  somewhat  resemblmg  a  mentha,  and  the  large  quantity 
of  volatile  oil  obtained  from  them,  lend  countenance  to  the  opinion 
of  its  being  a  labiate  plant;  while  the  alternate  position  of  the 
leaves  in  most  of  the  specimens  described  entirely  negatives  this 
notion.  The  probability  is,  that  two  distinct  plants  pass  under  the 
name  of  Matico,  which,  though  they  have  a  distinct  origin,  have 
similar  properties.  Frequent  instances  of  this  are  found  in  Brazil, 
where  numerous  plants  are  called  oaa'peba;  and  severd,  reputed 
antidotes  to  the  bites  of  serpents,  are  all  termed  guaeo:  one  of 
these  is  the  JBupatorium  gluUnomm,  Kunth.  The  analysis  of  the  leaves 
seems  to  have  been  made  on  the  piperaceous  plant,  which  is  stated 
to  yield  a  drink  employed  by  the  Indians  to  produce  effects 
similar  to  the  bang  obtained  from  the  Oannabit  Indica,  Matico  has 
been  analysed  by  Dr.  Hodges,  who  found  it  to  contain,  1,  chlorophylle ; 
2,  a  soft  dark-green  resin;  8,  a  brown  colouring  matter ;  4,  a  yellow 
colouring  matter ;  5,  gum,  and  nitrate  of  potash;  6,  a  bitter  principle, 
Maticine;  7,  an  aromatic  volatile  oil ;  8,  salts ;  9,  lignin. 

Cold  water  extracts,  in  about  four  hours,  all  the  medicinal  virtues  of 
the  plant,  and  ie  an  eligible  means  of  adminLstering  it.  A  tincture  is 
also  employed,  and  the  i>owdered  leaves  are  both  given  internally  and 


148 


MATICIN. 


MATTHEW,  ST.,  THE  GOSPEL  OF. 


C^U 


applied  externally.  It  does  not  owe  its  astringent  properties  to  tannin : 
and  it  seems  to  exert  a  vital  action  on  bleeding  vessels,  so  as  speedily 
to  arrest  the  hemorrhage.  It  has  been  used  to  check  other  disimarges, 
such  as  the  profuse  expectoration  and  also  the  night«weatB  of  con- 
sumptive patients.  Few  drugs  exert  more  than  a  temporary  ixifluence 
over  these  symptoms ;  but  among  such,  Matico  seems  well  entitled  to 
attention.    Still  more  potent  is  oxide  of  zinc  in  such  cases. 

MATICIN.  A  non-asotised  bitter  principle,  of  unknown  composi- 
tion, found  in  the  leaves  of  the  Atianthe  dongata, 

MATINS  (from  the  Italian  matti^m,  or  the  French  matin,  morning), 
strictly  the  &«t  part  in  the  daily  service  of  the  Romish  church.  Matins 
or  mattins  however  were  divided  into  two  parts,  which  were  originally 
distinct  offices  and  hours ;  namely,  the  noctum  and  matin  lauds.  The 
noctumt  or  vigils  were  derived  from  the  earliest  period  of  Christianity. 
We  learn  from  Pliny  the  younger,  as  well  as  from  Justin  Martyr,  Ter- 
tullian,  and  various  writers  of  the  first  three  centuries,  that  the 
Christians  in  those  times  of  persecution  held  their  assemblies  in  the 
night,  in  order  to  avoid  detection.  On  these  occasions  they  celebrated 
the  memory  of  Christ's  death  in  the  holy  mysteries.  When  persecu- 
tion had  intermitted  and  finaUy  ceased,  although  the  Christians  were 
able  to  celebrate  all  their  rites,  and  did  administer  the  sacrament  in 
the  day-time,  yet  a  custom  which  had  commenced  from  necessity  was 
retained  from  devotion  and  choice ;  and  nocturnal  assemblies  for  the 
worship  of  Gkxl  in  psalmody  and  reading  still  continued.  The  monastic 
orders,  which,  in  the  4th  century,  arose  under  Pachomius,  Anthony, 
Basil,  and  others,  in  Egypt,  Pontus,  and  Syria,  tended  to  preserve  tlus 
custom  of  nocturnal  vigils ;  and  in  the  following  centuries  we  find, 
from  the  testimony  of  Cassianus,  Augustine,  and  others,  that  the  same 
custom  romained  in  most  parts  of  the  East  and  West.  In  the  6fch 
century  Benedict,  the  great  founder  of  monastic  societies  in  the  West, 
prescribed  the  same  in  his  Rule;  and  nocturnal  assemblies  were 
common  about  that  time,  especially  in  monasteries.  The  laitdt,  or 
mora  properly  matin  lauds,  followed  next  after  the  noctiims,  and  were 
supposed  to  begin  with  day-break.  We  find  allusions  in  the  writings 
of  Cyprian,  and  all  the  subsequent  fathers,  to  the  morning  as  an,  hour 
of  prayer ;  but  whether  there  was  in  the  8rd  century  any  assembly 
of  the.churoh  for  the  purpose  of  public  morning  worship  is  uncer- 
tain. However,  about  the  end  of  the  third  or  beginning  of  the 
4th  century  there  was  public  worship  at  this  hour,  as  we  learn  from 
the  'Apostolical  Constitutions,'  where  we  have  the  order  of  the 
service. 

(Bingham's  Antiquities  of  the  Christian  Churdi,  b.  xiiL;  Palmer^a 
Origines  Liturgiece,) 

MATRASS,  a  glass  chemical  vessel, ^employed  for  the  purpose  of 
digesting,  boiling,  and  distillation,  and  sometimes,  while  one  is  used  as 
the  body,  another  serves  as  the  receiver  in  the  last-mentioned  operation. 
Florence  flasks  are  very  commonly  used  for  these  purposes,  and  they 
answer  admirably,  on  account  of  the  excellent  nature  of  the  glass,  which 
is  such  as  to  resist  the  effects  of  sudden  alterations  of  temperature. 
Sometimes  matrasses  are  very  conveniently  formed  with  flat  oottoms, 
instead  of  their  being  roimd  as  in  oil-flasks. 

MATRIX,  or  GANGUE.  Metallic  ores  are  seldom  found  unmixed 
in  the  places  in  which  they  occur;  they  not  only  accompany  each 
other,  but  are  frequently  associated  with  useless  stony  bodies,  and  these 
are  called  the  matrix,  or  gangue. 

It  also  happens  that  ores  in  some  cases  become  gangues  with 
relation  to  more  precious  minerals ;  those  which  may  be  distinguished 
as  metallic  gangues  are  iron  pyrites,  spathose  iron-ore,  oxide  of  iron, 
hydrate  of  iron,  and  blende ;  the  earthy  gangues  are  usually  quartz, 
felspar,  limestone,  carbonate  of  baryta,  sulphate  of  lime,  sulphate  of 
baryta,  and  fluor-spv. 

MATRONS,  JURY  OF.  When  a  widow  alleges  herself  to  be  with 
child  by  her  late  husband,  and  it  is  suspected  that  she  is  not  pregnant, 
or  not  so  by  the  husband,  a  writ  de  ventre  inspidendo  may  be  obtained 
out  of  chancery,  on  behalf  of  the  next  heir,  whose  rights  might  be 
prejudiced  by  a  supposititious,  or  spurious,  child.  Under  this  writ  a 
jury  of  "discreet  and  lawful  women"  is  impannelled,  to  try,  by 
inspection  of  her  person  (et  ubera  et  ventrem  tractando),  whether  the 
widow  is  with  child  or  not,  and  if  with  chHd,  to  inquire  of  the  time  of 
conception,  and  of  that  of  the  expected  delivery.  If  the  widow  be 
found  to  be  pregnant,  the  sheriff,  on  returning  the  writ,  certifies  the 
court  of  common  pleas  to  this  effect;  whereupon  the  widow,  unless 
she  be  remarried  (in  which  case  she  is  not  to  be  taken  from  her 
husband),  is  to  be  kept  in  a  castle,  or  other  safe  place,  until  her 
delivery,  in  order,  as  far  as  possible,  to  prevent  any  child  being 
improperly  introduced  as  the  issue  of  the  husband,  to  the  disherison 
of  the  heir.  (Bracton,  lib.  2,  cap.  32 ;  Croke,  Eliz.,  566 ;  6  Vesey,  260  : 
21  Viner's'Abr.',647.) 

In  the  parliament  roll  of  9  Edw.  II.  (1  '  Rot  Pari.,'  853,  854),  is  a 
curious  proceeding,  instituted  on  the  13th  July,  1315,  bv  the  sisters 
and  coheirs  of  Gilbert  de  Clare,  earl  of  Gloucester,  who  had  died  on 
the  SOth  June,  1814,  to  recover  their  inheritance  out  of  the  king's 
hands,  notwithstanding  the  allied  pregnancy  of  the  countess,  his 
widow.  At  the  parliament  held  in  January  following,  (more  than 
eighteen  months  after  the  death  of  the  earl),  the  king's  semants 
insisted  that  it  was  still  the  duty  of  the  crown  to  retain  possession  of 
the  estate  for  the  benefit  of  the  expected  offspring,  whose  birth  had 
from  natural  causes  (permittente  natunl)  beeu  so  long  deferred ;  and 


it  was  not  until  Easter  term,  1816,  that  the  impediment  was  treated  as 
removed. 

A  jury  of  matrons  is  also  summoned  to  inquire  into  the  fact  of 
pregnancy  in  cases  where  a  woman  convicted  of  treason  or  felony,  upon 
sentence  of  death  being  pronounced,  pleads,  in  stay  of  execution,  that 
sheiswitli  child.  If  the  matrons  impannelled  to  try  this  allegation 
find  it  to  be  true,  the  convict,  whether  she  be  married  or  unmarried,  is 
respited  imtil  i^ter  her  deUveiy.  In  some  of  the  cases  reported,  the 
matrons  have  been  directed  to  inquire  whether  the  convict  is  qttick 
with  child;  in  other  cases,  and  Uiose  by  far  more  nimierons,  the 
inquiry  seems  to  have  been  general,  namely,  pregnant  or  not  pregnant^ 
(Hawkins '  P.  C,  book  ii.,  cap.  51,  sec.  9.)  As  the  child  is  now  known 
to  have  ike  same  degree  of  foetal  life  before  as  after  the  change  of 
position  which  occasions  the  sensation  called  quickening,  the  latter 
form  of  the  inquiry  appears  to  be  not  only  the  more  humane  but  also 
the  more  correct ;  more  especiaUy  as  the  law  has  now  rejected  the 
distinction  between  quick  and  not  quick,  in  cases  of  attempts  to 
procure  abortion.  (7  Will  IV.  &  1  Vict.,  c.  85,  s.  6.)  After  delivery 
the  convict  is  not  to  be  executed  without  an  award  of  execution  by  the 
court.  But  when  called  upon  to  say  why  execution  should  not  be 
awarded  against  her,  the  convict  cannot  plead  that  she  is  again  with 
child ;  such  furtiier  pregnancy  being  considered  not  to  be  a  sufficient 
ground  for  suspending,  for  a  second  time,  the  execution  of  the 
sentence.  The  jailor  is,  imder  such  droumstances,  punishable  for  his 
n^ligenoe.  But  if  the  ground  of  the  first  postponement  was  the 
preservation  of  the  infant,  there  seems  to  be  no  reason  why  the  life  of 
the  second  child  should  be  sacrificed.  '  Blackst.  Com.'  by  Christian, 
vol.  iv.  p.  895 ;  by  Kerr,  iv.  p.  465. 

The  form  of  proceeding  where  a  woman  alleges  herself  to  be  with 
child  by  her  late  husband,  which  is  described  in  the  passage  of  Bntcton 
already  referred  to,  is  evidently  taken  from  the  Roman  form  of  pro- 
ceeding in  a  similar  case,  as  described  in  '  Dig.'  25,  tit.  4,  *'  De  Inspi- 
dendo Ventre,  custodiendoque  Partu." 

MATTER  is  the  name  given  to  every  thing  which  is  not  mind. 
Such  seems  to  be  the  only  way  of  defining  the  word ;  and  though  the 
definition  may  appear  to  assume  that  mind  is  not  matter,  the  contrary 
of  which  has  be^  contended  by  the  class  of  writers  called  materialists 
[MatkbialismI,  yet  it  does  not  really  do  so.  For  whatever  theory 
may  be  adopted  as  to  the  nature  of  mind,  whether  it  be  considered  as  a 
separate  prindple  from  matter,  or  merely  as  a  different  manifestation 
of  the  same  principle,  the  word  mind  is  indifferently  retained ;  and  our 
definition  may  consequently  be  at  once  reconciled  with  the  materialist 
theory  by  par^hrasing  it  thus : — matter  is  the  name  given  to  the 
substance  composing  tne  universe,  under  all  its  different  modifica- 
tions, excepting  only  that  one  which  is  known  by  the  name  of  mind. 

Matter  then  is  the  name  for  that  out  of  which  all  objects  external  to 
the  mind  are  thought  to  be  composed,  the  question  being  reserved, 
whether  the  mind  is  or  is  not  composed  of  the  same  substance.  What 
this  substance  is,  to  which  the  name  of  matter  is  given,  we  do  not 
know,  and  have  no  means  of  knowing.  Various  speculations  have  been 
made  as  to  its  nature,  and  theories  formed  concerning  the  manner  of 
its  composition;  but  these  have  no  better  basis  than  conjecture. 
Other  speculations  have  been  made  as  to  whether  there  is  such  a  thing 
as  matter  or  not ;  and  some  philosophers  have  seen  in  the  solid  world 
around  us  nothing  but  a  creation  of  the  mind.  [Bsbkblbt,  in  Bioa 
Div. ;  Idealism.] 

There  is  no  need  to  enter  here  into  any  of  these  speculations.  It  is 
sufficient  to  know  and  say  that  man,  subject  to  certain  affections  of 
his  senses,  is  led  to  assign  those  affections  to  an  external  cause.  This 
external  cause  is  that  which  he  calls  matter.  What  this  matter  is  in 
itself  he  knows  not.  He  knows  only  its  capability  of  produdng  in 
him  certain  affections,  the  ordinary  affections  of  the  five  senses  (sensa- 
tions as  they  are  called),  and  those  which  give  the  ideas  of  extension 
and  resistance.  Thus,  having  already  supposed  something  without,  he 
pronounces  these  to  be  qualitieB  of  that  something ;  ignorant  all  the 
while  what  that  something  is,  and  knowing  it  only  as  the  stAstratvm  of 
the  qualities. 

MATTHEW,  ST.,  THE  GOSPEL  OF,  is  a  canonical  bo(^  of  the 
New  Testament  ascribed  by  the  unanimous  consent  of  the  early  Chris- 
tian writers  to  the  apostle  Matthew. 

It  is  not  easy  to  determine  the  language  in  which  this  gospel  was 
composed.  That  it  was  written  in  Hebrew  (by  which  we  are  to  tmder- 
stand  the  Syro-Chaldaic  dialect  spoken  in  Palestine  in  the  time  of 
Christ),  and  that  it  was  composed  for  the  Jewish  Christians,  is  asserted 
by  Papias  (Eusebius, '  Hist  Eco.,'  iii.  89),  Irensus  {Ibid.,  v.  8),  Origen 
(Ilfid.,  vi,  25),  Eusebius  {Ibid,,  iii.  24),  and  Jerome  ('  Comment,  in 
Matt.,'  preef.,  and '  De  Vir.  Illust.,'  c.  8) ;  and  their  account  is  followed 
by  others  ot  the  early  Christian  writes.  On  the  other  hand  it  is 
argued  in  favour  of  a  Greek  original  that  these  testimonies  are  incop- 
dusive,  for  that  Papias  was  a  weak  and  credulous  man,  and  tiiat  the 
other  writers  merely  followed  his  account ;  that  we  find  no  traces  of 
the  actual  existence  of  the  Hebrew  Gospel  of  St.  Matthew,  for  idl  the 
quotations  in  the  works  of  the  early  fathers  are  made  from  the  Greek 
copy  which  we  now  have;  that  expLanations  are  introduoed  which 
would  be  useless  to  Jewiidi  readers  (see  Matt,  L  28 ;  xxvii.  88-46) : 
that  parallel  passages  of  the  Old  Testament  are  generally  quoted  from 
the  Septuagint ;  and  that  the  Greek  Gospel  which  we  now  have  hexn 
every  mark  of  being  not  a  translation  but  an  original  document    In 
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order  to  reooncilo  these  &ct8  with  the  statements  of  the  early  writers* 
Bengel  long  sgo^  and  others  sinoe,  have  supposed  that  there  were  two 
ozjginab  of  the  Gospel,  one  written  in  Helmw  for  the  Jewish  converts, 
and  the  other  in  Qieek  for  general  use.  This  belief  ia  gaining  ground, 
and  is  supported  by  the  facts  that  Oreek  was  the  common  language 
of  literature  and  busineeB,  and  that  Joeephus  wrote  Ids  history  in  both 
languages. 

The  date  of  St.  Matthew's  Gospel  haa  been  the  subject  of  as  much 
dispute  aa  its  original  language.  If  it  were  written  at  first  for  the  use 
of  the  Christians  in  Judsoft,  Uie  date  would  iprobebly  be  early ;  and  it 
has  been  remarked  that  the  exhortations  which  it  contains  to  patience 
under  persecution  would  be  most  acceptable  to  the  Jewish  Christians 
in  their  persecution  by  the  Sanhedrim  soon  after  the  ascension  of 
Christ.  Kone  of  the  early  writers,  except  Irenieus,  give  any  explicit 
testimony  on  the  subject,  but  their  statements  appear  to  imply  that 
this  was  the  first  written  of  the  four  Gospels,  sod  also,  what  indeed 
Eusebius  expressly  asserts,  that  it  was  oompoaad  before  Matthew  left 
Judaa.  On  these  grounds,  and  from  the  supposed  improbability  of 
the  Christians  remaining  long  without  some  written  account  of  the 
life  of  Jesus,  the  general  opinion  has  assigned  it  the  date  of  about 
A.D.  41« 

But  Irenseus  says  that  it  was  put  forth  while  Peter  and  Paul  were 
preaching  at  Rome  and  laying  the  foundations  of  a  church  there. 
('  Adv.  Hnr.,'  iiil,  in  Euseb., '  Hist  Ecc.,'  v.  8.)  On  the  strength  of 
this  testimony  Michaelis,  Lardner,  and  others  have  fixed  the  date  at 
▲.D.  61  or  63,  and  Lardner  has  drawn  an  elaborate  argument  in  favour 
of  this  date  from  the  internal  evidence  of  the  book  itself,  in  which  he 
endeavours  to  show  that  Matthew  understood  many  points  in  the 
Christian  ^stem  which  the  Apostles  did  not  imderstand  till  some 
considerable  time  after  Christ's  ascension.  But  as  in  these  passages 
Matthew  is  recording  the  words  and  actions  of  Jesus,  and  not  his  own 
opinions,  we  cannot  see  any  force  in  the  argument. 

Some  of  the  advocates  for  a  double  origSoal  refer  the  Hebrew  copy 
to  the  earlier  date,  and  the  Greek  t6  the  later. 

The  genuineness,  authentioity,  and  canonical  authority  of  this  Goroel 
are  established  beyond  dispute  by  the  unanimous  testimony  of  Christian 
writers  from  the  earliest  age,  and  by  its  jdaoe  in  the  ancient  versions. 
But  many  critics  have  doubted  the  genuineness  of  the  first  and  second 
chapters,  chiefly  on  account  of  the  difference  between  the  genealogy  of 
Chnst  in  the  first  chapter,  and  that  given  by  St.  Luke  (iii),  and  ouier 
disaepandeB  between  these  chapters  and  Luke's  account  of  the  early 
life  of  Christ,  and  other  intenial  difficulties,  and  also  on  the  ground 
that  they  were  omitted  in  the  copies  used  by  the  Nazarenes  and 
Ebionites^  whidi  however  were  undoubtedly  corrupt.  The  chief  axgu- ' 
ments  on  the  other  side  are,  that  these  chapters  are  contained  in  a0 
the  andent  MSS.  and  versions,  that  they  are  refeired  to  and  quoUxl 
by  several  of  the  Fathers,  that  the  particle  ik  at  the  beginning  of  the 
third  chapter  shows  that  something  had  gone  before,  and  that  the 
style  of  these  two  chapters  agrees  with  that  of  the  rest  of  the 
Gospel,  especially  in  the  manner  of  quoting  the  prophecies  of  the  Old 
Testament. 

St.  Matthew  was  an  AposUe  and  an  eye-witness  of  the  acts  of  Jesus, 
at  least  of  those  which  were  after  lus  call.  His  narrative  has  therefore 
the  highest  degree  of  credibility.  His  style  of  nairation  is  simple  and 
efiective,  and  he  relates  the  discourses  of  Christ  with  deamess,  and 
often  with  great  energy. 

(Lardner^s  CfredtbUUy  and  Lives  of  ike  ApoeUeM  and  EvemgeUtte; 
Cave's  Idvee  of  ike  ApoUUe;  Kumoel,  Commeni,  m  lAb,  Hitt,  N.  T, 
ProUg.  f» MaU.s  Dr.  Kitto's  Introditetien  to  St.  MaUhem,  in  Pietorial 
Bible,  edit.  1849 ;  and  the  Intiroduction$  of  Michaelis,  Eiohhom,  De 
Wette,  Hug,  and  Home.) 

MAUNDT  THURSDAY,  the  Thursday  preoeding  Easter,  on 
which  the  king  or  queen  distributes  alms  to  a  certain  numbor  of  poor 
persons  at  Whitehall ;  so  named  from  the  maundt,  or  badcets,  in  which 
the  g^fts  were  formerly  contained.  It  was  also  caJled  Shore  Thursday, 
as  we  read  in  the '  Festival'  of  1511 ;  because  andently  "  people  would 
that  day  share  theyr  hedes  and  dypp  theyr  bodes,  and  so  make  them 
honest  agenst  Easter-day." 

The  custom  of  the  maundy  is  of  considerable  antiquity.  Augustine, 
according  to  Du  Cange,  is  first  quoted  for  it.  It  was  a  charitable 
cuttom,  and  instituted  in  imitation  of  our  Saviours  pattern  of  humihiy. 
Originally  the  bestower  of  the  maund  also  washed  the  feet  of  a  certam 
number  of  the  redpients  of  the  charity.  Tins  ceremony  is  still  con- 
thiued  by  the  Pope  in  Rome.  In  Ehigland  at  least  it  was  not  entirely 
confined  to  royalty.  In  the  earl  of  Northumberland's  '  Household 
Book,'  begun  in  1512,  foL  864,  we  have  an  enumeration  of  "  Al  maner 
of  things  yerly  yeven  by  my  lorde  of  his  maundy,  aode  my  laidis,  and 
his  lordshippi's  childeren.** 

James  IL  was  the  last  of  our  kings  who  performed  the  ceremony  of 
washing  the  feet  in  person.  The  queen's  royal  alms  are  now  distributed 
on  Saturday  at  the  almonry  office,  to  the  maundy  men  and  women 
placed  on  the  supemumeraxy  lists,  owing  to  the  difierence  of  the  ages 
between  the  late  king  and  her  present  Majeshr.  Both  men  and 
women  reodve  2L  lOf.,  and  as  many  silver  penmes  as  the  queen  has 
numbered  years.  To  the  men,  wodlen  and  nnen  dothinff,  dices,  and 
stockinai  are  given ;  and  to  the  women,  in  lieu  of  doudng,  U  15«« 
eadL  The  maundy  men  and  women  also  recdve  11, 10*.,  a  commu- 
tation instead  of  the  provinonB  heretofore  distributed. 
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Dr.  £.  D.  Clarke,  in  his '  Travels  in  Russia,'  4to.  Cbmtar.,  1810,  giyes 
an  account  of  the  ceremonial  of  waahing  the  feet  of  the  apostles,  as  it 
ilB  called,  on  this  day  at  Moscow.  "  This,"  he  says, ''  we  alio  witneesed. 
The  priests  appeared  in  thdr  most  gorgeous  ^pareL  Twdve  monks, 
designed  to  represent  the  twdve  apostles,  were  placed  in  a  semidrde 
before  the  archbidiop.  The  ceremony  is  performed  in  the  cathedral, 
which  is  crowded  with  spectaton.  The  archbishop  performing  all, 
and  much  more  than  is  related  of  our  Saviour  in  the  13th  cluster  of 
St.  John,  takes  off  his  robes,  girds  up  lus  loins  with  a  towd,  and  pro- 
ceeds to  wash  the  feet  of  them  all  until  he  comes  to  tiiie  representative 
of  St.  Peter,  who  rises,  and  the  same  interlooutioa  takes  place  as 
between  our  Saviour  and  that  apostle." 

(Brand's  Popular  Antiq,,  edit,  by  Sir  H.  Ellis,  1841 ;  Fosbrooke's 
Bneudopadia  of  Antiquihei,  p.  702.) 

MAUR,  ST.,  CONGREGATION  OF,  a  celebrated  society  of  Bene- 
dictines in  France,  who  professed  to  follow  the  primitive  rule  of  that 
order.  It  was  first  estabhahed  in  1618.  Pope  Gregoir  XV.,  at  the 
instance  of  Louis  XIIL,  gave  it  lus  approval  by  Ids  brief  dated  17th 
May,  1621 ;  and  Urban  VIIL  granted  it  new  privileges  by  a  bull  dated 
2l8t  January,  1627.  The  report  of  the  sanctity  of  this  oongregatum 
induced  several  bishops,  abbots,  and  monks  to  submit  thdr  monasteries 
to  the  direction  of  its  superior,  so  that  the  congregation  at  last  became 
divided  into  six  provinces,  of  whidi  each  contained  about  twenty 
religious  houses.  The  most  considerable  were,  St.  Denys,  St.  Gennain- 
des-Prds,  St.  Remi  at  Rheims,  Marmoustier,  St.  Pierre  de  Corbie^ 
Fleuri  or  St.  Benoit  sur  Loire,  Fescamp,  and  the  Trinity  de  Venddma 
The  monks,  beside  the  rule  of  St.  Benedict,  had  other  particular 
statutes  and  constitutions,  and  were  governed  by  a  general-superior, 
assistants,  and  visitors,  who  hdd  a  general  chapter  every  three  yeaiB 
at  Marmoustier.  Those  who  have  any  acquaintance  with  the  history 
and  progress  of  learning  in  Europe  will  readily  acknowledge  the 
advantages  which  letters  have  derived  from  this  famous  congregation, 
whoee  researches  t'^ok  in  the  whole  drde  of  sciences,  philosophy 
excepted.  Among  its  more  eminent  members  in  the  17ui  century 
ma^  be  enumerated  Hu£^  Menard,  Luc  d'Acheri,  J««n  Mabillon, 
Thierri  Ruinart,  and  Bernard  de  Mont&kuoon.  Moreri  gives  a  hst  of 
the  general-superiorB  of  this  congregation  from  1680  to  1756. 

(Moreri,  JHetUm.  Bittorique,  torn.  viL ;  Hutoitt  Ltttiraire  de  la  Oon- 
gregatum de  Saint  Mawr,  1770,  by  Dom  Tassin.) 

MAUSOLEUM,  is  the  general  term  applied  to  a  sepulchral  edifice. 
Originally,  however.  Mausoleum  (MaiNroXcioy)  designated  the  magnificent 
structure  erected  at  Halicamassus,  B.O.  852,  by  Artemisia,  as  the 
sepulchre  of  her  husband,  Mausolus,  king  of  (Jma.  So  far  did  this 
surpass  in  magnificence  all  similar  structures,  that  in  the  time  of 
Pausanias,  mausoleum  had  come  to  be  the  generic  term  for  a  costly 
tomb.  Recent  researches  have  invested  the  Mausoleum  of  Halicaas 
nasBus  with  a  new  interest 

Pliny  gives  a  somewhat  minute  description  of  the  building  (xzzvi, 
5),  from  which  it  appears  to  have  been  oblong  in  plan,  the  north  and 
south  sides  extending  68  feet,  the  ends  or  fronts  being  shorter.  The 
yteron  was,  he  says,  surrounded  by  thirty-six  lofty  columns,  above 
which,  and  of  equal  height,  rose  by  steps  a  pyramidal  roof,  the  apex  of 
which  was  surmounted  with  a  quadriga.  Thie  entire  height  was 
140  feet :  the  entire  circuit  411  feet.  Pythis  and  Satyrus  were  the 
architeota.  The  sculptures  with  which  it  was  adorned  wero  the  work 
of  Scopes,  Bryaxis,  Tunotheus,  and  Leocharea,  each  of  whom  executed 
the  friese  of  one  of  the  ddes :  the  quadriga  bcdng  tiie  work  of  Pythik 
All  the  andent  writers  who  refer  to  it  do  so  in  terms  of  unbounded 
admiration;  and  in  the  time  of  Pliny,  and  for  centuries  after,  it  was 
regarded  as  one  of  the  "wooden  of  tlie  world."  Gradually,  however, 
it  appears  to  have  become  ruinous ;  in  part  at  least  it  was  probably 
thrown  down  by  an  earthquake,  and  its  destruction  was  nea^  com- 
pleted when,  in  1404,  the  Kni^^ts  of  Rhodes  took  possesnon  of  UaUcar- 
nassus  and  employed  the  matmals  of  the  Mausoleum  in  the  erection  of 
the  castie,  or  f ortrees,  of  San  Pietro.  Twice,  within  little  more  than  a  . 
century,  was  the  castie  repaired  or  enlaiged,  the  Mausoleum  still  serv- 
ing as  a  quarry ;  yet  until  the  last  oceadon  (1522)  a  large  portion  d 
the  lower  part  of  the  building,  including  much  of  the  sculpture,  must 
have  remained  standing,  as  it  is  particuuurly  described  (from  the  nam^ 
tive  of  one  De  la  Tourrette  who  was  preaent  at  its  finsl  destruction)  in 
the '  Funerdlles  des  Remains,  Gh-ecs,  fto.,'  of  Guichard  (Lyon,  1581,  as 
quoted  by  Messrs.  Newton  and  Hawkins).  Eventually  Halicamassus 
passed  into  the  hands  of  the  Turks,  who  gave  to  the  place  the  name  of 
the  castie,  which  they  corrupted  into  Budrum,  and  the  very  dte  of 
the  famous  sepuldue  was  forgotten.  Archedologists,  indeed,  at  various 
times,  published  their  conjectures,  and  travellers  once  and  again 
visited  the  spot  in  the  hope  of  verifying  them ;  but  until  within 
the  last  few  years  all  waa  uncertainty. 

The  researches  of  Sir  Charles  Fellows  in  Asia  Minor  having  called 
attention  once  more  to  the  subject,  the  F^ngHnK  government  directed 
'  thdr  ambassador  at  Constantinople,  Sir  Stratford  Canning,  if  posdble 
to  secure  the  sculptures  still  existing  in  the  Castie  of  Budrum  from 
further  injury ;  and  he,  having  obtained  a  firman  from  the  Sultan, 
caused  them  to  be  carefully  removed  and  forwarded  to  the  British 
Museum.  They  consisted  of  two  or  three  mutilated  statues  and  deven 
dabs,  which  proved  to  be  a  portion  of  the  frieae  described  by  Pliny  as 
containing  the  Amasonomachia,  or  Battie  of  the  Amaaons  with  the 
Gxedu,  a  work  of  exceeding  interest  in  the  history  of  Ghreek  art  Mr.  C. 
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T.  Newton,  aa  adbbaft  iti  ih»  DepirtoMDt  of  .Aittu^^ 
MiMfflim, Dov-  tlioroii|^i]y  reinveitisrtod  the  whole  eabjeot,  aadpub- 
lldied  theiesultol  his  mquiriet  in  *  paper  which  eppeiied  in  tiie '  Cfiewi' 
ml  UaMmuOf'  voL  ▼.  (1647).  Lsfcer  Mr.  Newton  Tinted  Budmm,  sDd 
heving  nihmitted  a  propontien  lor  ezfdoriog  the  aiteof  the  Haueoleum 
wldohmet  witii  the  9picml  of  the  gofcmment,  hewu  i^ppointed  Tio^ 
oonml  aib  Mi^ene ;  a  nnaen  was  obtuned  from  the  Parte,  empowering 
him  to  ipeke  the  reqninte  ezcsvitioiifl,  and  the  RngJiwh  govemmeBt 
(tiie  £arl  of  Ghrendoo  being  then  Feroign  Secretary)  aapplied  him 
mth  a  riiipHrf-WBr,  a  bodj  of  aappera,  an  officer  ol  engineera,  and  an 
aecompliBhed  aiehiteet  aa  nwintanta,  together  with  efery  requisite  for 
the  sucoesBful  prosecution  of  the  undettaktBg.  The  lemariuble  reaatta 
of  the  e^orations,  so  far  beyond  what  the  moat  sanguine  had  anti- 
cipated, hsTe  been  published  in  the  "  Bspem  roapecting  the  ezoaTfr- 
tionB  at  Bndmm  "  proaentsd  to  Parliament  in  1868-59,  and  in  Tarious 
literaiy  iooinala  and  prooeedinga  of  aoeistiea ;  but  a  more  ample, 
tiiorooig^X  digested,  and  fuUy  iUoatrnted  work  on  the  sabject,  by 
|Ir.  Newton  and  Kr.  Pullan,  the  architect  aasooiated  with  him,  ia  aa^ 
nounoedaa  ready  for  publication.  To  that  we  must  refer  for  further  infor- 
mataon.  Here  it  will  be  enough  to  say  that  after  one  or  two  easaya  in 
the  plaoe  commonly  aappoaed  to  be  the  aite  of  the  Mausolenm,  Mr. 
Nei^on  oommenced  working  on  a  spot  indioated  by  Proleaaor  Donald- ' 
aoB,  and  aoon  found  that  he  had  oome  upon  the  actual  site.  The 
saqihmitiQBB  were  neoessaiib^  long  and  tedious.  Mr.  Newton  had  to 
pnrohaae  end  remore  seroral  houses,  to  employ  a  ^targe  number  of 
natlTe  handa,  and  to  exereiae  great  caution  in  hia  desling  with  the 
Turkish  authoritiss.    But  his  labour  was  well  repaid. 

He  found  statuea,  baasi-rriieri,  oolnmns,  and  other  architectural 
Isatnreay  all  broken  and  fra^^nentary,  and  all  heaped  confusedly 
together ;  but  all  were  patiently  oollected,  aorted,  and  sent  to  l^ng^*'*^ 
Htte  by  the  skilful  experts  of  the  British  Museum  tiiey  were 
thorottgnly  examined,  and  in  many  inatanoaa  from  among  the  diaoon- 
naoted  fragBaenta  whole  figniea  have  bean  with  rare  de^serity  pieoed 
together,  ^ef  of  theae  waa  the  maater-work, — a  draped  atatue,  10  feet 
hi^  of  Mauaolus  himself,  which  waa  in  more  than  aixty  pieose,  and 
w£ieh  ware  auooeaslTely  picked  ou^  identified,  and  fitted  together  into 
perhaps  the  noblest  work  of  its  daaa  in  existence ;  while  the  rdien  witii 
thoaealready  in  the  Muaeum  form  an  entire  length  of  upwarda  of  80  feet 
of  frieze,  also  in  ita  way  unriTalled.  With  these  marbles  thus  diligently 
cUarified  and  arranged,  and  the  e^dorstiona  of  Mr.  Newton  on  the  site, 
so  much  haa  now  been  discovered  that  not  only  haa  the  aotuil  site 
been  identified  beyond  possibilily  of  dupute,  but  the  extent,  dimaib 
ilcna,  and  character  of  the  entiil  edifice  have  been  ao  dearly  eluci- 
dated, that,  when  one  or  two  points  are  agreed  upon,  the  arehiteot  wiU 
be'ahle  to  rostore  aa  completely  the  Mauaolenm  ol  Halicamasraa  aaany 
either  of  the  great  buildings  of  antiquity. 

A  few  words  will  show  the  results  actually  obtained.    Mr.  Newton 

hvnog  fortunately  stnick  early  upon  an  angle  of  the  building  waa  able 

to  work  down  to  the  marble  floor  of  its  original  foundation,  and  to 

tnoe  the  outline  of  ita  boundary  waQs.    B^rginus  mentions  that  the 

Maoaoleum  ttood  within  a  jperi&o&tt,  or  aaered  encloaurei,  1840  feet  in 

eireumferenoei    Thia  eneloaure  Mr.  Newton  .found,  and  thou^  from 

part  of  the  ground  being  occupied  by  buildingi,he  could  not  traoe 

it  throughout  its  extent,  he  was  able  to  detennine  that  instead  of 

being  oblong*  aa  waa  auppoied,  it  waa  a  aquare,  the  aides  of  which 

were  887  feet,  and  that  the  Mausoleum  occupied  nearly  the  centre  of 

the  quadraagleb    The  foundatiana  of  the  Mauadeum:— which  appear 

to  have  been  laid  on  the  site  of  a  quany  which  had  been  used  aa  a 

oemeter^proved  to  be  128  feet  by  107.    The  baaement,  the  interior 

el  whioh  was  built  of  a  kind  of  gteen-ra^rtone,  waa  85  feet  high  and 

113  feet  long  by  98  leet  wide— making  very  nearly  Plin/a  411  feet 

'^totusoirauitus.''    Itasideawere  decorated  with  the  frieaee  (perhapa 

in  two  tiers)  q>oken  of  by  Pliny.    The  peristyle  cimaisted  of  tiiurty^ 

Jonio  columns,  whidi  by  the  dmma  ol  the  shafts,  or  frusta,  it  waa 

aseertaioed  were  within  an  inch  or  two  of  the  hei^t  named  by  Pliny 

(374  ^Mtk  or  25  cubits).  These  columns  surrounded  a  eeUa  or  temple  (the 

jfteian  of  Pliny)  which  waa  88  feet  by  48  feet :  on  the  long  aides  were 

eleven  oohimns,  on  the  fronts  nine— the  aetoal  apaoe  between  the 

oolumna  being  exactly  the  aame<7'  4")  ''aa  in  the  Temple  of  Minerva 

at  Priene,  which  in  other  reqpecta  beara  a  great  leaamblance  to  the 

Kauaoleum,  was  built  about  the  same  period,  and  not  improbably  by  the 

aamearchiteot.'' (Newton).    Aa  to  the  remarkable  pyramid  described  m 

rising  above  thia  pteron,  Mr.  Newton  found  a  number  of  marble  bloeka 

or  tiles,  2  or  8  feet  broad,  but  of  a  uniform  depth  of  11}  inchest,  and 

having  on  the  upper  aide  a  groove,  <«  the  lower  a  flange,  ao  aa  to  joont 

firmly  into  each  other,     Twen^-four  ol  theae,  with  the  quadri^  and 

figures  on  the  apex^  make  up  almost  exactly  the  87i  feat  of  the  ancient 

description.    These  blocks,  however,  when  protraoted,  aa  shown  in  the 

restoration  ol  Mr.  Newton  and  Lieut  Smith,  render  neoesssry  a  space 

of  22i  feet  from  the  centres  of  the  ofdumns  to  the  walls  of  theoeUain 

order  to  allow  adequate  extension  to  the  bese  of  the  pyramid.    Una, 

beaidea  the  unusual  extent  to  be  borne  without  viaibk  means  of 

nii^ort— and  which  presents  a  great  eonstractiYe  dj(fioulty->gavn  so 

flat  a  pyrsmid  ss  to  have  a  somewhat  ungneeful  appearance;  and 

Mr.  Fergusson   haa    accordingly  yery  acutely  auggested    that   the 

pyramid  instead  of  having  the  usual  flat  sides  ww  curvilinear  in 

outline,  like  the  roofa  of  the  l^eian  tombsw      Thia  would  afibrd  a 

better  outline  and  seem  to  suit  better  PU«y*a  leeamblance  of  the 


pynmidal  rod  to  a  meta;  but  it  haa  ita  difflwiiltingB 
must  be  regarded  aa  at  present  unsetftled :  in  otiber 
does  not  seem  to  be  modii  diffinence  of  opinion.  ICr.  JHilInn,  iu. 
who  supposes  that  by  the  pteron  Pliny  intended  the  perln^le  m 
the  eclla,  believea  that  he  shall  be  aUe,in  Mr.  Newton'a  ^os-Uk 
work,  to  put  forth  a  restoration  that  wiU  aatisfaotorilx  xn^et  tli/e  v 
difficultiea.  The  core  of  the  basement,  as  we  hare  seen,  vrsLs  of  \ 
ragstone ;  but  all  that  waa  visible  of  the  entire  buUdin^  -mum  of  r 
—coloured,  however,  aa  Mr.  Newton  thinks^  from  thm  tamoen  h 
eovered,  with  the  brightest  blue  and  Termilion.  Altogetliisr^  thi 
remarkable  reaussitatian  has  abundantly  oonfirmed  tJbe  atnAemeE 
anoient  writen  aa  to  the  surpaasing  beauty  and   aplendour  ai 

Ine  vaat  oollectson  oi  fragments  of  the  Mausoleom  brou^t  to 
eoantry,is  aa  pnssnt  phoed  in  a  temporary  encloauie  uMnder  tJae  pc 
of  the  Bcitiah  Muaeum,  end  not  yet  open  to  the  poblio  iiurpec 
They  eomprise^aa  we  aaid,  a  very  large  quantity  ol  inlnoel2sui<e<yua  a 
tectnral  fr^^;manta  of  great  interest  to  the  arohiteet  and  ardu 
gist,  and  many  valuable  eeulptuial  remains^  Thaae  last  izic 
portrait  atatues  of  2Cansolus  and  Artemtwa — nrobably  the  i 
ancient  examples  of  Oreek  portrait-statuary  yet  aiBOove»d,  and  y 
•dmiiahle  aa  worka  of  art  There  are  beodee  a  eoloaeal  aea 
female  figure^  a  nude  torao,  and  fragmenta  of  sereral  other  stat^ 
Of  equal  intersst  with  the  Mausolos,  but  in  another  'way,  are 
portions  of  two  of  the  hotaes  of  the  quadriga,  whioh  are  larger 
aoale  (they  stood  10  feet  high)  thanany  other  ancient  marble  horse 
disooTered,  and  (allowing  lor  the  altitude  at  whi^  they  'were  plao 
hardly  inferior  in  style  to  the  ismoue  horses  ol  the  PtartheiK; 
while  the  intereet  attadied  to  them  is  not  a  little  increased  tiy  i 
head  retaining  ita  original  branse  bridle  and  eeooutzenkenta — the  cm 
instanflft  known  of  this  kind  of  decoration  (though  olfcen  referred  to 
ancient  writing)  which  haa  come  down  to  the  present  tanke.  Anot^ 
hnportsnt  fra^tient  ia  that  of  the  body  of  a  horee  and  ihm  torso  \ 
its  rider,  of  colossal  sine,  snd  of  the  most  admirable  desigQ.  C 
thefrieBe,altpgethsr  80  feet  in  extent,  it  is  said  by  Mr.  Newton  tlu 
"no  museum  can  ahow  ao  magnificent  a  seiisa  ol  high  reli^iiL 
Besides  these,  there  are  six  figuree  of  lions  in  very  tolerable  pn 
and  sevetal  fragments  of  Uona,  and  broken  iMrtiana  of  t^ 


The  Mausoleam  erected  at  Ballon  by  Alexander  the  GreaiyC 
honour  of  Hephnstion,  appean  to  have  been  equally  magnlfieent  wUh 
thai  at  HslinsTnaasiis,  but  leas  refined,  and  indeed  somewhat  extnva^ 
gsnt  in  its  decorationa,  aa  frr  aa  can  be  gathered  from  the  aocoust 
given  of  it  by  Biodoras  (xvii  115).  It  waa  adorned  below  by  the 
gilded  roatre^  or  beaka,  of  two  huwfred  and  forty  ahipa,  and  eTeiy  sae- 
oesaive  tier  or  story  waa  enriched  with  a  prafuaion  of  aculpture  repre 
aenting  various  animals,  fighting  oantauvs,  and  othsr  figuree,  all  of 
which  were  gilt ;  and  on  the  aummit  were  statues  of  sirens,  msde 
hollow,  in  order  that  the  singers  who  chanted  the  funereal  dirge  migbt 
be  concealed  within  them. 

The  Mausoleums  of  Augustus  and  Hadrian  at  Rome  were  atructorw 
of  great  magnitude  and  grandeur,  and  resembled  each  other  in  beb^ 
droular  in  plan.    The  first  atood  in  the  fla^mp^^  Martiua,  where 
remaina  of  it  yet  exist  in  the  two  concentric  circles  forming  the  fint 
and  second  stories  of  the  building,  and  the  vaulted  chambere  betweai, 
which  supported  the  first  or  lowest  terrace.    Of  thess  terraoes  then 
were  three ;   eonsequentlv  four   stsges  in   the    buikUzig,  graduaUv 
decreasing  in  diameter,  the  uppermoat  of  which  was  crowned  by  a 
odossal  statue  of  the  emperor.    The  tetracea  themaelves  Were  phnted 
withtreesj 

Hadrian's  Mausoleum,  now  converted  into  the  Gastello  di  S.  Ai^elo, 
in  which  ahape  it  is  finnitiar  to  almost  every  one,  is  a  work  of  masBve 
construction,  and  originally  presented  sn  unlnoken  droular  mass  d 
building,  erected  upon  a  h^ger  aquare  basement,  lofty  in  itself  yet  of 
moderste  height  in  proportion  to  the  superstruchue,  the  latter  twjn^ 
about  twice  as  high  ss  the  former.    This  nsarly  aolid  rotunda,  which 
was  originally  coated  with  white  marble,  had  on  its  summit  numerooi 
fine  statues,  which  were  broken  to  pieces  and  the  fngaiente  hurkd 
down  by  the  soldiers  of  Belisarius  upon  the  €lotha,  wiio  attempted  to 
take  the  building  by  stornL    Neither  are  any  remsini  now  left  of  the 
uppermost  stsge  of  the  edifice,  which  aaramed  the  form  of  a  ciicuhr 
peripteral  temfde,  whoae  diameter  waa  about  one-tldid  of  the  lu^ 
circle.    According  to  tradition,  its  perLstyle  consisted  of  the  twenty- 
four  beautiful  marble  Goxinthian  cdtunns  which  affcsnfaidi  deconted 
the  Bssilica  of  San  Paolo  fuori  delle  Mura;  and  ita  thdus  or  dome  me 
surmounted  by  a  colossal  pineapple  in  bhrnae,  now.  phMsad  in  the 
gsidens  ol  the  Vatican. 

Such  places  as  Henry  VIL's  Chapel  and  the  Futheon  of  the 
Escurial  may  also  be  considered  ss  "^fHVfAlffums ;  bat  the  term  'u 
generally  restricted  to  a  detached  edifice  ereoted  msnlyM  a  private 
buiying-phoe  or  to  contain  tombs.    There  are  sevsnl  stroctans  of 
the  kind  in  the  parks  of  our  nobility;  among  the  more  noarkable  k 
that  at  Casae  Howard^  the  aaat  of  the  Earl  of  G^rlide,aad  one  of 
Hawksmoor's  best  works,  a  droular  edifice  in  the  Bomn-Dorio  ntjk, 
elevated  upon  a  baaement,  and  crowned  by  a  denie :  phm,  leetioos, 
&&,  d  this  structure  have  been  beautifully  engnvrsd  hf  Uxmu  The 
Marquia  of  Bockine^uun's  mausoleum  by  Carr  is  another  onnm«Dtil 
structure  of  the  kind,  oompoaed  of  three  stories,  Done,  looio,  lad 
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Corinthian.  Wn  may  alio  mantion  ihoaa  at  Oobham  in  Kent,  and 
BrocklesbT  in  Lindohuihira)  by  the  late  Jamefe  Wjratt. 

MAtlVk  A  new  lUao  oolour  or  dye,  obtained  from  aniline  by  Mr. 
Peridn.    [CctJOtmtKa  MAtTlBa.*! 

MAXIMA  and  BONIMA*  'l^eM  Latin  worda,  which  aimply 
meati  "greateit"  and  "leut,"  are  naed  to  imply,  not  the  abaolute 
greatest  and  least  values  oi  a  TBtying  qnantity>  but  the  vahiea  which  it 
has  at  the  moment  when  it  ceaaes  to  increaae  and  begina  to  deoreaae, 
or  vict  ven^,  Thna,  if  it  be  Raid  that  the  hei^t  of  the  baromster  was 
a  noaxlmum  at  ten  o'clock,  it  meatui  thai  up  to  that  hour  the  barometar 
rose,  and  then  began  to  fall ;  in  which  case  it  would  still  be  said  to 
have  been  a  maadmum.  Sven  though  it  should  aftarwarda  rise,  and 
Btand  at  a  greater  height  than  that  at  ten  o'dock.  Thus  it  is  poaaibh} 
that  thera  should  be  several  maxima  and  minima  in  one  day,  and  even 
that  one  of  the  minima  Should  be  greater  than  one  of  the  mavima : 
that  is,  at  one  moment  when  the  fall  ceases  and  a  rise  begins,  the 
barometer  may  then  be  higher  than  it  was  at  another  time  wlran  a  rise 
had  ceased  and  a  fall  began. 

The  theoiy  of  maTJma  and  minima  ia,  mathematically  speaking, 
very  simple.  It  is  obvious,  from  Uie  definition  of  a  differential 
coefficient,  that  if  y  be  a  function  of  a?,  and  if  «  bs  increasing,  then 

wiien  IT  also  inereasea,  j^  is  poaitive;  and  when  y  diminishes,  ^  is 

negative.  If  the  woxds  increase  and  diminution  have  their  full  alge> 
braical  sense,  this  proposition  is  true  whatever  the  sign  of  y  may  be. 

It  follows  that  when  incrsase  ceases  and  diminution  begins,  '•^  ohingea 

from  positive  to  negative,  and  when  diminution  ceases  and  increase 

b€ginB»  it  changes  from  negative  to  positive.    But  as  a  quantity  cannot 

change  ita  aign  without  becoming  either  nothing  or  infinite,  it  follows, 

firsty  that  y  can  only  be  a  maximum  when  xnas  such  a  value  that 

diy 

•^  is  nothing  or  infinite ;  secondly,  that  there  is  not  then  a  maximum 

unless  the  latter  change  from  poaitiva  to  negativB,  ^ea  x  increases 

through  that  value;  nor  a  atdnimum  unlesa  the  aame  differential 

coefficient  change  from  negative  to  positive^  in  the  ssme  ease. 

Thus  when  y=a+a;— a;',  tiie  differential  coefficient  of  which  is 

l-»2a?,  we  see  tiiat  the  latter  changes  sign  when  m  changes  from  less 

than  \  to  greater  than  \ ;  and  the  change  of  sign  is  from  positive  to 

negative.     There   is  therefore  a  maTimum  when  x^\,  and  this 

TnaTlmuTn  is  a  + 1— (,  or  a +i. 

dy 
When  "^  —  0  (which  is  by  far  the  most  common  ease),  and  there  is 

a  maximum,  it  changes  sign  from  +  to  ^,  cr  diminishes,  algebraicapy 
m^ikiiig:  therefore  ^  i.  i>eg<rtiye.     Simihriy,  when  ^  -0,  «id 

dhf  dy 

there  is  a  minimum,  ^  is  positive.    But  when  ^  is  infinite,  and 

there  is  a  maximum  or  minimum,  this  additional  ruto  does  not  apply. 

Works  on  the  difi^rentisl  calculus  give  the  development  of  tiiiis 
theoxy  and  examples.  We  shall  here  only  add  one  of  the  rules  for 
determining  the  maximum  or  minimum  when  there  are  two  distinct 
variables. 

When  z  is  a  function  both  of  x  and  y,  two  variables  independent  of 

dz  dss 

one  another,  there  may  be  a  maximum  or  nunimum  when  ^1  And  x 

are  both  nothing,  both  infinite,  or  one  nothing  and  the  other  infinite. 
When  they  are  both  nothing,  which  is  the  only  case  in  which  this 
theoiy  is  of  any  practical  application,  it  must  be  determined  as  follows 
whether  there  oe  any  maximum  or  minimum,  and  which  it  is.    Find 

df  dz 

the  values  of  x  and  y  which  make  yz  =0,  x  —^*  ^^^  ^^^  "''9  V^ 

of  these  values  find  the  vahxe  of  the  expMssion 


(dh  \a       dh 
dxdy/    ~  dsfi 


dy»- 


If  this  be  native,  or  nothing,  there  is  a  maximum  or  minimum ; 
if  it  be  positive,  there  is  a  mixture  of  the  two  which  can  only  be  satis- 
factorily explained  by  illustrations  drawn  from  the  theory  of  curved 
sur£Bces.     When  the  expresmon  is  negative  or  nothing,  there  is  a 

d^  dH 

maximum  if  ^  and  73  be  both  n^gative^  and  a  minimum  if  th^  be 

both  positive. 

The  usual  method  of  establiiSiiQg  all  the  preceding  formulce, 
namelpr,  by  the  application  of  Taylor's  theorem,  spfj^ies  tnAf  to  ^e 
cases  m  which  the  differenlSid  coefficients  become  m^ng,  and  not  to 
that  in  which  they  become  infimte.  It  is  also  frequently  stated  that 
there  is  always  a  maximum  or  twintmniw^  ii^en  a  dUfarential  coefficient 
vanishes,  which  is  not  true. 

MAXIMUM  IK  MACHINES.    [MaohuHb.] 

MAT,  the  fifth  month  of  our  present  y^ar,  was  the  second  ih  the  old 
Alban  calendar,  the  third  in  that  of  Komffthts,  and  the  Hfth  in  ^ 
calendar  of  Kuma  Fotapilius.  In  the  Alban  cdendsr  it  consisted  of 
twenty-two  days;  of  thiity-one  in  the  calendar  of  Bomuhis;  and  of 
thirty  in  that  of  Kmna.    ^Tulius  OaMtt-  testored  to  it  the  odd  day  of 


which  Numa  had  deprived  it,  and  of  which  it  still  keeps  poaacaaion 
Its  etymology  is  doubtful.  Ovid,  in  the  fifth  book  of  his  'Fasti/ 
proposes  tloee  derivations :  one  from  majettM  ;  another  from  su^'ot^, 
a  term  which  signified,  the  jMrtref,  or  governing  body  of  the  eity  of 
Romulus ;  and  the  third  from  if  out.  The  Roman  month  waa  under 
the  protection  of  Apollo ;  and  on  account  of  the  celebcmtion  of  the 
Lemuii^  marriages  undertalun  during  its  oouzse  were  eonaidsred  ill- 
omened.    (Ovid,  Fcati^  v.  4^^490.) 

Our  Saxon  ancestors,  after  the  Romans,  called  it  MwiumnotUk;  and, 
in  their  native  language,  CAree-meolM,  three-mUk  month,  when  cows 
were  inilked  three  times  a  day. 

MAY-DAT  and  3CATINO.  It  was  anciently  the  custom,  observes 
Brand,  for  aU  ranks  of  people  to  go  out  a-maying  early  on  the  1st  of 
May.  Bourne  ('  Antiq.  Vulg.',  ch.  xxv.)  tells  us  that,  in  his  time,  in 
the  villages  in  the  north  of  £ngland,  the  juvenile  part  of  both  sexes 
were  wont  to  rise  a  little  after  midnight  on  the  morning  of  that  day, 
and  walk  to  some  neighbouring  wood,  accompanied  with  music  and 
the  blowing  of  horns,  where  they  broke  down  branches  from  the  trees, 
and  adorned  them  with  nosegaya  and  crowns  of  flowers.  Thia  don% 
they  returned  homeward  with  Uieir  booty  about  the  time  of  aunriss, 
and  made  their  doora  and  windows  triumph  in  the  flowery  spoiL 

There  was  a  time  when  this  custom  was  observed  by  noble  and  royal 
personages  as  well  aa  the  vulgar.  Chaucsr,  Shakapere,  Browne 
{*  Britannia's  Pastorals^i  and  other  writers  in  verse  ami  prose,  have 
described  or  alluded  to  the  popular  oelebration  of  the  day.  The  may- 
pi^  was  raised  in  every  town  and  village,  and  milk-maida  and  morris- 
dsnoers  danced  round  it.  These  customs  gradually  Idl  into  disuse; 
and  in  London  the  oekbration  of  the  day  was  left  to  the  ohimney« 
sweH>erB,whose  representativea  still  in  London  and  its  suburbs  sltuggja 
for  an  existenoe  with  their  Jack-in-the-green  and  their  tawdry  fineryi 
In  many  oountq^  villages,  however,  the  obsarvanae  of  May -day  is  kept 
up  on  a  small  sosle,  by  children  canying  from  door  to  door  garianda 
of  paigies  (or  cowslips),  blue-bells,  snd  other  Md  flowsrs ;  and  in 
some  places  there  is  a  feeble  imitation  of  "going  adnaying*"  (Bee 
Notes  and  Queries,  1st  series,  psaajnL) 

In  the  Highlands  of  Scotland  the  1st  of  Msy  was  celabratod  as 
Bdiem  day,  on  which  they  nade  a  fire,  aad  pecfotvied  certain  puerile 
oeremoniea,  which  are  supposed  to  have  had  refarance  to  the  worship 
of  Bml,  or  the  sun.  The  Irish  celebrated  it  by  liaving  a  peculiar  dirik 
of  food,  the  partaking  of  which  they  imagined  secured  &em  against 
want  for  the  year.  The  Germans  imagined  that  on  tiia  night  of  this 
day  the  witchea  had  an  assemblage  on  tlw  Bi^ooken  in  the  J3Lat% 
mountains.  In  France  and  Italy  the  youth  of  both  sexes  gathered 
bcanchea  in  tha  nighty  wiiicdi  they  placed  before  tlM  doora  of  those  ta 
whom  they  wished  to  show  good-wUL  Uiere  were  many  other  mxp&t^ 
stitious  observances  connected  with  this  day,  nearly  all  of  whioh  are 
now  ofascMe,  or  about  to  booome  so. 

The  aelebraiion  of  thia  day  probably  owed  its  origin  to  the  heathsA 
observancea  practised  at  this  season  of  the  year  in  honour  of  Hoca,  the 
deity  who  presided  over  fruits  and  iowsra.  (Hospinian,  2h  FettSi 
Judmormmet£tkmdot>nnit,iioi.  1^0;  Brand's  Pwrnlm-Anti^wUia;  Stent^S 
Sporti  and  PdaHmei;  Hxmda  Every  Bay  Book.} 

MATOR.    [MuBBcovaL  Oobposatiofs.] 

MEADOWS  are  prdperly  low  gnuands  on  the  hanks  of  rivers,  whioh. 
being  kept  .moist  by  their  sitnatioa,  and  alao  occasionally  flooded  hy 
the  rise  of  the  waters,  are  best  adbipted  for  the  growth  ef  grass,  and 
are  generally  mown  lor  hay.  Some  meadows  of  great  extent, 
belonging  to  a  community  or  district,  in  which  eveiy  inhabitant  has  a 
xig^  to  send  his  cattls  to  grane,  imder  certain  regulations,  are  never 
mown. 

When  the  number  of  those  who  ha;ve  a  rightcf  common  paetmv  la 
not  very  great,  they  frequently  agree  among  themselvee  to  abstain  from 
depasturing  the  meadows  in  spt^,  and,  dividing  them  into  portions, 
eadi  makes  hsy  of  his  shsre ;  after  which  the  catde  are  admitted  in 
«conmon  for  the  remainder  of  the  aeason.  Thus  a  common  meadow  Ss 
«onveEted  into  a  Lmmat  mtadow,  that  is,  a  meadow  which  becomes  a 
oomnum  pasture  siter 'the  1st  of  August,  this  befog  the  thne  when  It 
li  supposed  tiiat  sll  thehay  has  been  made  and  secured. 

When  meadonrs  are  private  prsperty  they  become  much  mora 
valuable.  The  flooding  is  encouraged  or  prevented,  according  to 
^sirQumatanoea,  aaid  in  many  oaaes  aitifieial  irrigation  ia  adopted. 
[insioasioF.]  If  they  are  eKposed  to  be  too  often  inundated,  they  asa 
protected  by  dams  andshdoea. 

The  herbage  of  low  wet  nwadowa  is  generally  coarser  and  less 
nntritious  than  4hat  <rf  tkoaa  which  lie  higher :  hence  upland  hay,  aS 
it  is  called,  is  preferred  for  the  better  sort  of  cattle.  Quod  grass  land, 
to  ^idaoh  the  floods  never  liss,  is  often  called  meadow  hmd  when  the 
natural  herbage  is  permanent,  and  fre^ently  made  into  hay. 

Upland  meadows  ars  very  valuabtowherevw  thenar  a  demand  for 
good  hay.  A  considenble  degree  <ti  attention  is  -requhed  to  ntriks 
them  moat  productive.  Kot  being  annually  recruitM  by  flooding, 
thev  would  soon  dsgenerate  if  {M>me  pains  were  not  taken  to%eep  up 
their  natural  fertility.  This  may  be  done  in  vsBrious  wacys :  the  most 
obvious  is  to  recruit  them  frequently  mbh  the  richest  animal  and 
vsgetable  manure,  which,  being  spread  over  ^e  surface  at  a  time  when 
showers  are  abundant,  that  is,  either  eariy  in  spring  or  imJne^Gate]|^ 
alter  niidsummer,  is  washed  down  to  the  roots  of  tftie  grasa.  A  rapid 
growth  is  thus  produced,  whioh  is  soon  perosived  by  compering  the 
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appearance  of  a  meadow  which  haa  been  manured  with  that  of  one  left 
in  its  natural  state.  It  has  been  asserted  by  many  agricultural  authors 
that  the  produce  of  hay  is  greater  when  the  meadows  are  mown  eyery 
year,  provided  they  be  occasionally  manured,  than  when  mown  and 
depastured  alternately.  But  the  productiveness  of  a  meadow  depends 
entirely  on  the  circumstances  of  soil  and  situation.  A  meadow,  the 
soil  of  which  is  naturally  of  a  rich  nature,  and  adapted  to  produce  fine 
Brasses,  may  be  mown  year  after  year  without  any  perceptible  change 
in  the  quality  of  the  hay;  while  another  of  inferior  quality  requires 
to  be  occasionally  cropped  close,  to  check  the  growth  of  the  coarser 
grasses,  and  to  allow  tne  finer  to  rise.  As  to  the  effect  of  taking  off 
the  hay  by  mowing  it,  compared  with  that  of  the  bite  of  cattle,  there 
is  little  difference,  except  that  in  pasturing  the  grass  is  repeatedly 
cropped  dose  to  the  ground  as  soon  as  it  rises  to  such  a  height  that 
the  teeth  of  the  cattle  can  sever  it.  It  consequently  spreads  by  the 
roots,  and  the  pile  becomes  closer.  The  urine  of  the  cattle  greatly 
promotes  luxuriant  vegetation  in  rainy  weather,  but  in  hot  dry 
Wisather  it  does  more  harm  than  good.  The  dung,  when  dropped  on 
the  grass,  is  of  little  or  no  value  compared  with  what  it  would  be  if 
mixed  up  with  straw,  earth,  or  peat,  or  diffused  through  water  in  a 
tank.  It  is  therefore  an  excellent  practice  to  employ  women  and 
children  to  collect  the  fresh  dung  in  the  pastures,  and  to  carry  it  to  a 
heap  of  earth  where  it  may  be  covered  up,  or  to  a  tank  where  it  may  be 
diluted  with  water. 

Of  late  years  the  practice  of  smUng  has  been  extensively  adopted ; 
that  is,  all  the  grass  is  mown  and  carried  every  day,  in  a  green  state, 
to  cows  or  horses  tied  up  in  a  stable.  By  this  means  all  the  advantage 
of  mowing  for  hay  is  obtained,  besides  an  abundant  supply  of  rich 
manure,  wnich  can  be  applied  to  the  land  in  a  liquid  and  diluted  state, 
when  its  effect  is  poweiiul  and  certain.  So  much  more  fodder  is  pro- 
duced from  the  land  by  the  system  of  soiling,  that  arable  fields  are 
converted  into  artificial  and  temporary  meadows,  in  which  the  different 
species  of  grasses  are  sown,  in  order  to  be  out  green  or  made  into  hay ; 
and  when,  from  the  nature  of  the  soil,  the  herbage  degenerates,  the 
field  being  ploughed  up  again  is  greatly  improved  by  this  change  of 
cultivation.    [GRAB8-LA2ffD.l 

When  a  natural  meadow  has  been  n^lected,  and  the  gnss  is  of  an 
inferior  quality,  and  mixed  with  rank  weeds  and  moss,  it  requires 
much  care  to  restore  it  to  its  original  fortuity.  In  most  cases  the 
shortest  method  and  the  best  is  to  plough  it  up,  dean  and  manure  it 
during  a  course  of  tillage,  without  taking  very  exhausting  crops  from 
it,  and  then  to  lay  it  down  again  in  a  dean  and  enriched  state,  by 
sowing  the  best  sort  of  grass  seeds;  or,  which  is  preferable,  by 
inoculating,  or  planting  in  it  small  tufts  of  grass  from  some  ridi 
meadow,  which  will  soon  increase,  and  produce  a  new  and  improved 
sward.  But  where  the  soil  is  a  very  stiff  day,  with  only  a  small  depth 
of  good  mould  over  it,  there  is  some  danger  m  breaking  the  old  swaid, 
for  it  will  take  a  long  time  and  mudi  manure  to  reproduce  a  proper 
covering  of  grass.  In  this  case  it  is  a  preferable  praci&e  to  scarify  the 
meadow,  by  means  of  instruments  which  do  not  go  deep,  but  only  tear 
up  the  sunaoe.  If  this  is  done  early  in  spring,  when  the  ground  is 
moist,  and  the  whole  surface  Ib  brou^t  to  resemble  a  fallow  fidd,good 
grass  seeds  may  be  immediatdy  sown.  If  rich  manure,  mixed  with 
ume  or  chalk,  be  then  spread  over  the  land,  and  the  whole  well 
harrowed  and  rolled,  the  old  and  young  grass  wUl  spring  up  together, 
and  show  a  wonderful  improvement  in  a  very  few  months.  It  is 
prudent  to  mow  this  renovated  meadow  before  the  seeds  of  the  grasses 
are  formed,  contrary  to  a  common  notion  that  in  a  thin  meadow  the 
seed  should  be  allowed  to  shed,  in  order  to  increase  the  number  of 
plants.  The  notion  is  good,  but  it  diould  be  done  by  sowing  seed 
produced  on  other  ground:  for  the  ripening  of  the  seed  tends  to 
exhaust  the  soiL  If  the  grass  be  cut  before  the  flower  is  faded,  the 
roots  wUl  soon  spread,  and  produce  a  new  and  improved  swaid. 

It  must  be  observed  that  it  is  not  indifferent  what  cattle  axe  turned 
mto  the  meadow  after  hay-making.  Horses  invariably  produce  ooaiee 
weeds  by  their  dung  and  urine ;  cows  may  be  depastured  in  autumn, 
as  long  as  the  surface  is  dry ;  but  sheep  are  fu*  more  advantageous, 
and  may  be  kept  in  the  meadows  at  all  times,  if  they  are  not  too  wet 
for  the  health  of  the  sheep,  and  if  there  is  no  danger  of  their  having 
the  rot. 

MEAN.  By  the  mean  of  two  or  more  quantities  is  meant  an  inter- 
mediate quantity  determined  by  mathematical  rules.  There  are  more 
ways  than  one  of  finding  a  mean,  but  the  two  prindpal  results  of  this 
kind  are  called  the  ttrithmOieal  and  the  geomdneal  means.  The  names 
are  not  properly  expressive  of  the  distinction  between  them,  but  they 
are  established  by  use. 

An  arithmetical  mean  is  the  simple  avxbagji,  formed  by  adding  the 
quantities  together,  and  dividing  by  the  number  of  quantities.  A 
geometrical  mean  is  the  square  root  of  the  product  of  the  quantities. 
Generally,  let  there  be  a  ntunber  of  quantities,  x^,  x„  x^  Ac.,  and  let 
P  i^v  ^t>  ^fti  ^)  ^  ^  function  of  them  which  is  symmetrical,  that  is, 
whi(^  is  not  altered  when  any  two  of  them  are  interohanged ;  then  if 
y  be  found  from  the  equation 

p  (y,  y,  y,  &c)=^  (x^  x^  x^  &c.), 

y  may  be  called  a  spedes  of  mean. 

The  arithmetical  mean,  or  average  (which  is  always  to  be  understood 
Vfhen  the  word  mean  is  mentioned,  unless  the  oontniy  be  specified),  is 


taken  to  be  the  most  probable  result  of  a  number  of  discordant 
quantities,  which  would  have  been  the  same  but  for  errors  of  obser- 
vation or  experiment.  Thus  if  three  measures  of  the  same  length  give 
122, 123,  and  128*4,  the  mean  of  which  is  122*8,  it  is  presumed  that 
122*8  is  more  likdy  to  be  the  real  length  which  was  attempted  to  be 
measured  than  any  other.  We  confine  ourselves  in  the  present  artide 
to  pointing  out  how  it  may  be  ascertained  what  degree  of  probability 
belongs  to  such  results. 

In  assuming  the  average  as  the  most  probable  result,  it  is  presumed 
that  any  one  measurement  is  as  likdy  to  err  one  way  as  the  other ; 
that  is,  as  likely  to  be  too  small  as  too  greats  If  nothing  but  results 
be  known,  this  presumption  is  justifiable ;  but  if  it  be  known  that  there 
is  more  tendency  to  error  of  one  sort  than  the  other,  the  most  pro- 
bable result  cannot  be  ascertained  until  it  is  found  out  by  how  much 
the  average  of  a  very  large  number  of  observations  would  be  affected 
by  this  t^kdency.  Bay  it  is  known  that  in  the  long  run  the  average 
will  be  increased  '8  above  the  truth  by  a  greater  tenden^  to  measure 
too  much  than  too  little ;  then  122*8— *8,  or  122*6,  is  the  most  pro- 
bable result  of  the  preceding  three  observations. 

It  is  obvious  that  when  observations  nearly  agree  with  each  other, 
the  average  must  be  nearly  the  truth  required,  and  the  nearer  the 
agreement  of  Ihe  observations,  the  more  nearly.  If  the  observations 
do  not  agree  wdl,  the  average  is  still  more  likely  than  anything  tAae, 
but  not  so  likely  as  before. 

We  now  show  how,  having  a  number  of  observations,  to  determine 
the  probability  that  the  truth  lies  within  a  given  degree  of  nearness  to 
the  average.  A  table  must  be  used,  which  we  here  give  to  a  greater 
extent  than  we  should  otherwise  do,  on  account  of  succeeding  artides. 
Let  M  be  the  average  of  a  number  of  observations,  and  let  m+i»  and 
M—m  be  the  limits  of  which  it  is  required  to  know  what  is  the  chance 
of  the  truth  being  between  them.  Take  the  difference  between  M  and 
each  of  the  results  of  observation,  and  add  the  squares  of  these>  dif- 
ferences. Multiply  100  times  the  number  of  observations  by  m,  and 
divide  by  the  square  root  of  twice  the  sum  just  found :  take  the  number 
nearest  to  the  result  in  the  column  marked  A.,  and  opposite  to  it,  in  the 
column  marked  B,  will  be  found  the  number  of  chances  out  of  10,000 
for  the  degree  of  nearness  required. 
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1   113 

36 

3893 

71 

6847 

106 

8661 

140 

9523 

174 

9861 

a   226 

8092 

72 

6914 

107 

8698 
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9867 
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4090 

78 

6981 

108 

8783 
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9554 

176 

9872 

4   451 

4187 

74 

7047 

109 

8768 

143 

9569 

177 

9877 

5   564 

4284 

75 

7112 

110 

8802 

144 

9588 

178 

9882 

6   676 

4880 

78 

7175 

111 

8885 

145 

9597 

179 

9886 

7   789 

4475 

77 

7238 

112 

8868 

116 

9611 

180 

9S91 

S   001 

4569 

78 

7800 

118 

8900 

147 

9624 

181 

9895 

9  1013 

4662 

79 

7861 

114 

8931 

148 

9637 

182 

9899 

10  1125 

4755 

80 

7421 

115 

8961 

149 

9649 

188 

9903 

11  1236 

4847 

81 

7480 

116 

8991 

150 

9661 

184 

9907 

IS  1348 

4987 

82 

7538 

117 

9020 

151 

9678 

185 

9911 

13  1459 

5027 

83 

7505 

118 

9048 

152 

9684 

186 

9915 

14  1569 

5117 

84 

7651 

119 

9076 

158 

9695 

187 

9918 

15  1680 

5205 

85 

7707 

120 

9103 

154 

9706 

188 

9022 

16  1790 

5292 

86 

7761 

121 

9180 

155 

9716 

189 

9925 

17  1900 

5379 

87 

7814 

122 

9155 

156 

9726 

190 

9928 

18  2009 

5465 

88 

7867 

128 

9181 

157 

9736 

191 

9931 

19  2118 

5549 

89 

7918 

124 

9205 

158 

9745 

192 

9984 

20  2227 

5633 

90 

7969 

125 

9229 

159 

9755 

198 

9937 

21  2335 

56 

5716 

91 

8C19 

126 

9252 

160 

9763 

194 

9939 

22  2448 

57 

5798 

92 

8068 

127 

9275 

161 

9772 

105 

9042 

2S  2550 

58 

5879 

98 

8116 

128 

9297 

162 

9780 

106 

0044 

24  2657 

59 

5959 

94 

8163 

129 

9319 

163 

9788 

197 

0047 

25  2763 

60 

6039 

95 

8209 

180 

9340 

164 

9796 

198 

0049 

26  2869 

61 

6117 

96 

8254 

131 

9361 

165 

9804 

199 

0051 

27  2974 

62 

6194 

97 

8299 

182 

9381 

166 

9811 

200 

9053 

S8  8079 

68 

8270 

98 

8848 

188 

9400 

167 

0818 

210 

9970 

29  818S 

64 

6846 

99 

8885 

184 

9419 

168 

9825 

220 

9981 

80  8286 

65 

6420 

100 

8427 

185 

9488 

169 

9832 

280 

9989 

81  3389 

66 

6494 

101 

8468 

186 

9456 

170 

9888 

240 

9993 

82  3491 

67 

6566 

102 

8508 

137 

9473 

171 

9844 

250 

9990 

88  8508 

68 

8688 

103 

8548 

138 

9490 

172 

9850 

260 

9998 

34  8694 

69 

6708 

104 

8586 

139 

9507 

178 

9856 

270 

9999 

85  3794 

70 

6778 

105 

8624 

Suppose,  for  example,  that  seven  observations  give  10*03,  10*71, 
10*98, 10*26, 10*80, 10*72, 10*81,  the  average  of  which  is  10*64,  difiering 
from  the  respective  observations  by  '51,  -17,  *44,  *28,  '24,  '18,  and  *27, 
the  sum  of  toe  squares  of  which  is  *7289,  twice  which  is  1*4478,  the 
square  root  of  which  is  1*208.  Let  it  be  required  to  find  the  chance  of 
the  truth  lying  between  10*54 +'06  and  10*54— '06,  we  have  then  to 
multiply  700  by  *06,  which  ^ves  42,  and  to  divide  by  1*203,  which 
gives  34*9.  Opposite  to  35  m  the  cdumn  A  is  found  8794,  so  that 
8794  out  of  10,000,  or  8794  to  6206  is  the  chance  of  the  result  lying 
between  the  limits  given :  that  is,  nearly  81  to  19  against  it.  If  the 
limits  proposed  had  been  10*54  +  'l  and  10*54— *1, 700  multiplied  by  *1 
and  divided  by  1*208  would  have  given  58*2.  Opposite  to  58  in  the 
table  we  find  5879,  so  that  it  is  5879  to  4121,  or  about  59  to  41,  in 
favour  of  the  result  lying  between  10*64  and  10*44. 

In  the  preceding  rule  it  is  supposed  that  all  the  observations  are 
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equallv  trustwortliy,  or  that  there  is  no  oiroumstaDce  which  wdidd 
beforehand  lead  ua  to  suppose  that  any  one  is  more  likely  to  be  tme 
than  another.  If  thia  be  not  the  oaae^  no  rule  can  be  applied  except 
one  which  depends  on  the  observer's  judgment.  He  must  make  the 
dififerent  observations  reckon  as  different  numbers  of  observations, 
allowing  any  one  observatlott  to  count  as  more  than  one,  if  he  believes 
it  to  be  better  than  the  restw  Thus,  suppose  three  observations  to  give 
26,  28,  and  29,  and  that  it  is  thought  Uiere  is  reason  to  prefer  28  to 
the  others,  and  29  to  26,  so  that  28  ranks  in  the  observer's  'mind  as 
being  as  good  as  a  mean  of  eight  observations,  29  of  six,  and  26  of  four. 
It  must  then  be  considered  that  there  have  been  8  •!-  6  -f  4,  or  18  obser- 
vations, of  which  8  have  given  28,  6  have  given  29,  and  4  have  given 
26.  These  numbers,  8,  6,  and  4,  are  called  the  veighSt  of  the  several 
observations  28,  29,  and  26,  and  the  alteration  in  the  preceding  rule  is 
as  follows : — In  forming  the  average,  multiply  each  observation  by  its 
weight ;  add  the  result,  and  divide  by  the  sum  of  the  weights.  Thus 
8  X  28+6  X  29+4  X  26:=: 502,  which  divided  b^8+6+4,  or  18,  is  27-89, 
the  most  probable  results  la  finding  the  probability  of  the  truth  lying 
within  given  limits  on  one  side  or  the  other  of  this  most  probable 
average,  let  the  average  be  M  as  before,  and  the  limits  M + m  and  m— m ; 
take  Uie  difference  between  M  and  eadi  of  the  results  of  observation, 
multiply  the  square  of  eaCh  differehoe  by  the  weight  of  its  observation, 
and  add  the  results.  Multiply  100  times  the  sum  of  the  weighty  by  m, 
and  divide  by  the  square  root  of  twice  the  sum  just  found ;  take  the 
number  nearest  to  the  result  in  the  column  marked  A,  and  opposite  to 
it  in  the  column  marked  B  will  be  found  the  number  of  chances  out  of 
10,000  for  the  degree  of  nearness  required.  Thus  if  in  the  iN*eceding 
instance  we  ask  what  is  the  chance  of  U^e  truth  lying  between  27*89 + *2 
and  27'89— *2,  we  observe  that  27*89  differs  from  the  several  resuRs  by 
1*89,  '11,  and  1*11,  the  squares  of  which  multiplied  by  4, 8,  and  6,  and 
the  results  added  together,  give  21*7778,  twice  which  is  48*5556,  the 
square  root  of  which  is  6*600.  And  100  times  the  sum  of  the  weights, 
or  1800,  multiplied  by  *2,  is  860,  which  divided  by  6*6  gives  54*6. 
Opposite  to  55  in  column  A  we  find  5633  in  column  B;  that  is,  we 
have  5683  to  4867,  or  about  56  to  44  in  favour  of  the  truth  lying 
between  the  limits  specified. 

The  inverse  problem  is  as  follows :  given  the  observations,  required 
the  limits  of  deference  from  the  avenge  between  which  it  is  a  given 
chance,  a  to  6,  that  the  truth  shall  lie.  In  both  cases  the  first  process 
is  to  turn  a :  (a+b)  into  a  decimal  fraction  of  four  plaoes,  and  to  take 
the  numerator  of  such  fraction. 

Look  for  the  numerator  in  column  B,  find  the  number  nearest  to  it, 
and  take  out  the  number  corresponding  in  column  A.  Multiply  this 
by  the  square  root  used  in  the  cQrect  rme,  and  divide  by  100  times  the 
number  of  observations,  or,  if  they  are  not  equally  good,  by  100  times 
the  sum  of  the  weights.  The  quotient  is  the  answer  required.  But 
when,  as  most  frequently  happens,  an  even  chance  is  the  given  chance, 
use  47*7  instead  of  the  numbw  found  in  column  A. 

In  the  first  of  the  given  instances  it  is  required  to  know  within  what 
limits  it  is  99  to  1  that  the  truth  is  eontJned.  Here  99 :  (99  + 1)  is 
-9900,  and  looking  for  9900  in  column  B  we  find  9899  opposite  to  182 
in  column  A.  Multiply  182  by  1*208,  which  gives  218*946,  which 
divided  by  700  gives  'dl8,so  that  it  is  99  to  1  that  the  truth  lies 
between  10*54+ '318  and  10*54— *81S. 

In  the  seoond  instance,  required  the  limits  within  which  it  is  an  even 
chance  that  the  truth  is  contained.  Multiply  47*7  by  6*6,  and  divide 
by  1800,  which  gives  '175;  and  it  is  an  even  chance  that  the  truth  lies 
between  27'89+*175  and  27'89-*175. 

The  amount  of  departure  from  the  average  within  which,  on  one  side 
or  the  other,  it  is  an  even  chiCnce  that  the  truth  shall  lie,  is  called  the 
probable  error  of  the  observation  or  avenge  of  observations  to  which  it 
refers.  When  the  probable  error  of  any  one  observation  is  given,  that 
of  the  average  is  found  by  dividing  it  by  the  square  root  of  the  number 
of  observations.  Thus,  if  there  be  100  observations,  of  each  of  which  it 
is  an  even  chance  that  it  is  within  *1  of  the  truth;  then  the  square 
root  of  100  being  10,  and  '1-^10  being  '01,  it  is  an  even  chance  that 
the  average  of  the  hundred  observations  is  within  '01  of  the  truth. 

For  further  account  of  the  matters  contained  in  this  article,  see 
Pbobabiutdbs,  Thsobt  of  ;  Obsbbyation  ;  Rbbk.  For  description  of 
methods  without  demonstration,  see  Laidner^s  Oabmet  OjfcUpadia, 
Essay  on  Probabilities,  or  Poisson  on  Probabilities.  The  tsbles  may  be 
f  o\md  to  greater  extent  in  the  first  article  dted,  and  also  in  the  Berlin 
AitronomuchiU  Jahrbu/ch  for  1884. 

MEASLES  {MorbSU,  lUibnla)  is  the  popular  name  of  a  oonts^us 
disease,  characterised  by  an  eruption  on  the  skin,  and  aflEecting  ohiefly 
children. 

The  etymology  of  the  word  measles  is  uncertain,  but  its  application 
to  the  disease  we  are  treating  of  was  probably  borrowed  from  an  appear- 
ance so  denominated  in  poik,  to  whidi  the  eruption  bean  lescmMance. 
Measles  is  ushered  in  by  more  or  len  fever,a  running  from  the  nostrils 
and  eyes,  with  some  inflammation  of  the  latter,  sneesing,  hoarseness,  a 
dry  cQugh,  difficult  of  respiration,  and  occasionally  slight  soreness  of 
,  the  throat.  fVom  four  to  six  days  after  the  commencement  of  these 
symptoms  a  rash  begins  to  appear,  which  first  shows  itself  in  distinct, 
red,  and  nearly  circular  spots,  having  some  resemblance  to  flea-bites : 
these  spots  gradually  coalesce  and  form  small  slightly  elevated  patches 
of  an  irregular  figure,  but  approaching  nearest  to  that  of  semicircles  or 
oreaoonts.    The  patciies  first  show  themselves  on  the  forehead  and 


,  and  gradually  extend  downwards  to  the  trunk  and  extramities 
At  the  commencement  of  the  eruption  the  catarrhal  symptoms  and 
fever  are  somewhat  augmented,  and  during  its  hei^t  the  whole  &ce  Ib 
often  swollen  and  the  eyelids  therelrf  closed;  on  its  decline,  which 
begins  on  the  fourth  or  fifth  day,  the  fever  ceases,  and  from  those 
puts  of  the  body  previously  coverad  by  eruption  the  cuticle  separates 
in  small  bran-like  scales.  A  diarrhoea  now  commonly  supervenes,  and 
affords  relief  to  the  other  symptoms.  Tins,  however,  is  the  period 
when  the  danger,  which  is  a  consequence  rather  than  a  concomitant  of 
measles,  commences.  The  cough,  v^ch  has  continued  throughout  the 
active  period  of  the  disease,  now  sssumes  a  more  serious  character ;  the 
expectoration,  which  hitherto  has  been  simply  mucus,  indicative  of  the 
inflammation  being  confined  to  the  mucous  membrane  of  the  bronchial 
tubes,  becomes  bloody,  or  mixed  with  pus,  showing  either  that  inflam- 
mation has  attacked  the  proper  substance  of  the  lungs,  or  that  tuber- 
culous deposits  have  taken  place  in  these  organs,  constituting  pulmonary 
consumption.  If  the  patient  happily  escape  these  dsngera,  others,  less 
fatal  indeed,  but  scarcely  less  to  be  dreaded,  not  unfrequently  show 
themselves,  among  the  most  severe  of  which  are  obstinate  ophthalmia 
and  inflammation  of  the  internal  parts  of  the  ear,  the  former  not 
unfreq^uentiy  terminating  in  partial  or  total  loss  of  vision,  and  the 
latter  m  deiineBB.  It  must  be  confessed,  however,  that  this  is  a  pio- 
ture  rather  of  what  may  and  occasionally  does  happen  than  of  what 
takes  place  in  the  majority  of  instances ;  such  severe  terminations  of 
the  disorder  are  confined  chiefly  to  the  ill-fed  and  iU-dad  children  of 
the  poor,  and  to  the  more  sickly  ones  of  the  opulent. 

Measles  frequentlv  occurs  as  an  epidemic,  in  this  country  usually  at 
the  beginning  of  sprmg.  These  epidemics  vary  considerably  in  character, 
being  sometimes  benign,  at  other  times  very  &tal,  and  occasionally  they 
are  observed  to  prevul  in  conjunction  with  small-pox ;  like  the  latter 
disesse,  measles  rarely  attacks  the  same  individual  twice.  Experiments 
have  been  made  to  determine  how  far  inoculation  with  the  blood  of 
the  parts  on  which  the  eruption  appeared  might  succeed  in  moderating 
the  violence  of  the  disease  thus  artificially  {deduced ;  but  the  cases  in 
which  it  was  tried  were  not  su£Sciently  satiifiactoiy  to  warrant  its 
general  adoption.  Measles,  before  the  outbreak  of  the  rash,  zoay  be 
mistaken  for  severe  catarrh ;  the  eruption  itself  is  liable  to  be  con- 
founded with  that  of  roseola,  scarlatina,  strophulus,  lichen,  urticaria, 
incipient  small-pox,  &c. ;  but  the  crescentic  sh^>e  of  the  patches  and 
the  catarrhal  character  of  the  other  symptoms  can  hardly  fail  to  remove 
anydoubt  as  to  the  nature  of  the  disesse. 

With  respect  to  the  treatment,  little  is  required  during  the  eruptive 
stage  of  the  disorder,  which  is  seldom  attended  withoanger.  It  is 
chiefly  necesnxy  to  open  the  bowels,  to  confine  the  patient  to  a  light 
vagetable  diet,  with  cold  acidulated  aqueous  drinks,  and  to  maintain  a 
cool  temperature  in  the  room,  which  should  be  moderately  darkened. 
Where  the  skin  is  dry  and  hot,  sponging  it  with  cold  water  has  been 
recommended  and  practised  with  benefit.  The  old  practice  of  confining 
the  patient  in  heated  chambera,  and  covered  with  an  overwhelming 
quantity  of  bed-clothes,  is  now  justly  abandoned :  the  free  use  of  the 
uncet  during  the  eruptive  period  of  the  diaease  is  likewise  laid  aside, 
and  its  employment  restricted  to  those  cases  in  whidi  any  of  the  vital 
or  important  organs  are  threatened  or  attacked  by  inflammation. 
Cases  m  which  the  vital  powen  are  low,  to  which  itxe  name  rubeola 
puirida  has  been  applied,  of  course  will  *  require  an  opposite  mode  of 
treatment,  aa  the  exhibition  of  bark,  the  mineral  adds,  and  wine, 
together  with  a  nutritious  diet  and  a  pure  atmosphere :  these,  too,  are 
the  remedies  which  prove  most  serviceable  in  checking  the  djanhooa,  if 
injuriously  protracted. 

MEASURE.  One  number  or  magnitude  ia  said  to  measure  another, 
when  the  fibrst  is  contained  an  exact  number  of  times  in  tiie  second. 

[LrOOMMBNBUBABLB  ;  PbOFOBTION/| 

MEASURES.    [Standabdb;  Wbights  akd  Mbasubes.] 

MECHANICAL  POWERS  is  the  name  given  to  certain  $mpU 
mooUiMS  or  enfma,  for  these  words  are  applied  indifferently,  eitiier  of 
which  is  occasiottaUy  used  by  itself  in  moving  bodies  or  rairing  weights, 
or  any  of  which  are  combined  together  intiie  formation  of  the  complex 
constructions  which  are  employed  in  manufactures  and  the  arts. 
JBVequently  however,  in  investigations  relating  to  statical  equilibrium, 
the  properties  of  the  mechanical  powen  are  introduced  when  no 
machine  is  contemplated;  aa  when,  at  some  part  of  a  plane  surface, 
the  effect  of  a  pressure  at  another  part  is  determined  by  the  ratio  of 
the  distances  from  a  supposed  point  of  support. 

The  several  machines  to  which  the  name  of  mechanical  powen  is 
applied  are  the  Lbvbb,  the  Whbbl  and  Axlb,  the  LrouirfiD  PlaitBi 
the  Wbdob,  the  Sobbw,  and  the  FuinotiiiAB  MAOHiirB. 

The  object  proposed  in  every  maohino  is  to  transmit  a  force  from 
the  point  at  which  it  is  immediately  applied  to  that  at  which  some 
resistance  is  to  be  overcome  or  some  operation  to  be  performed ;  and, 
in  the  transmission,  the  intensity  of  the  motive  power  is  to  be  increased 
so  that  eflbcts  may  be  produced  which  could  not  be  aocompliahed  by 
that  power  alone.  The  increase  of  the  power  is  obtaiiMd  by  causing 
part  of  the  resistance  which  is  to  be  overcome  to  rest  on  the  machine 
or  on  the  fixed  points  which  serve  for  its  support,  so  that  only  the  part 
which  remains  ia  opposed  to  the  motive  force.  Thus»  if  it  be  requned 
to  raise  a  heavy  body  to  a  oertsin  height  from  the  ground,  no  exertion 
of  human  or  animal  strength  may  be  suifident,  if  directly  applied,  to 
accomplish  the  end;  but  it  a  plane  inclined  to  the  horizon  and  extend- 
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log  from  the  objeefc  to  th6  spot  t6  which  thd  latkr  is  to  he  taimd  hi 
fonnedj  and  the  object  conl^  placed  en  its  fbot|  Uie  iotOB  oi  gnititfy  hi 
the  vertical  directum  being  resolved  into  two  f  ot«eB>  one  of  whidi  ii 
destroyed  by  the  teactioli  of  the  phoe,  the  othv  mAj  be  oftovsme  by 
a  motive  power  less  in  intensltj  than  that  wliiofa  Wbuld  be  tequired  ^ 
a  direct  appUeation  d  f oroe  were  mads  |  iil  &efc^  the  foroe  #hicb  IfiU 
suffice  for  the  atUinment  d  ttie  end  dtftiiniBhm  in  ptuportidn  as  the 
length  of  the  plane  is  gt-eater. 

The  manner  of  of  ereoining  a  rcsistBace^  wMoh  is  speoified  In  this 
example,  will  serve  also  to  iUtistnte  the  weU  known  mt  that  in  ^cry 
application  of  a  meehaifical  oontrivanee  to  overoome  A  iwistanos/  ae 
much  advantage  is  lost  in  respect  of  tiole  of  fcpace  as  is  gaioed  in 
respect  of  power.  For*  it  is  evident  that^  in  order  to  raise  the  objbct 
vertically  through  a  spaee  eqnal  to  the  height  of  the  plane,  it  would  b# 
necessary  to  move  it  over  A  space  equal  totiie  length  of  the  fdane ;  that 
iBi  through  a  spaoe  which  bears  the  same  ratio  to  the  vertieal  height  aa 
the  weight  of  tiie  objeet  bean  to  the  power  reqniied  td  move  it  up  the 
plane. 

An  aeeonnt  of  the  appSicatioliB  ai  the  meehsaical  powers  ia  the  eolh 
atructi(m  ol  eompkoi  ranchines  would  intohre  desoripfcioas  of  toest  el 
the  engines  by  which  hulnan  labdur  is  abridged  or  dJspeiMed  withi 
some  of  the  meet  ^rpacal  of  these  are  reisrred  to  tmder  MAOBHts, 
where  the  reader  wiU  atee  find  a  referelnce  to  works  of  authority  oH 
the  Bubjeet. 

In  determining  the  eflloa^  ol  the  meehanidal  ptiwert  H  Is  evidtatl^ 
necessary  to  consider  their  parts  as  mathematieal  lines,  to  asstf  me  thai 
the  soke  are  without  friction  and  cords  withcjut  Hgidi^j  eo  thii  a 
perfect  equilibrium  may  subsist  in  the  machiiie  itself  b^rethe  mxMag 
power  is  applied.  The  most  simple  lever^  i»  aaaapln,  tfl  a  phyri^ 
kind,  is  a  rod  of  wood  or  a  bar  ol  irea,  the  arms  of  which,  oti  oppesite 
sides  of  the  fulcrum,  are  of  unequal  weights ;  and^  io  older  to  ndttee 
such  a  lever  to  a  slate  from  which  the  exact  fektiou  betweeb  th^ 
opposing  powers  may  be  founds  the  weight  of  each  arm  mttSt  be  eam^ 
puted,  and  beiug,  in  unaginatunii  applied  at  the  eentrs  of  gtatity  ol 
the  arm,  the  prc«luot  of  the  weight  midliplied  br  the  diatanoe  of  the 
centre  of  gravity  from  the  ftdcnon  is  to  be  addm  io  the  ttMMoitdftl  of 
the  weight  actually  applied  to  the  same  arm  of  the  lever*  The  •cttiii 
of  these  momenta^  whim  the  aetrnd  maofaiae  is  in  oquHibrio,  letfv»  Id 
determine  the  correct  relation  between  the  opposing  poWeHk  l%e 
conditions  of  equilibrium  being  determined,  any  excess  of  iho  lliotitS 
power  above  that  which  enters  into  those  conditietiS  wiU  evldefltlfy 
overcome  the  reaistaiieei  or  produce  motion  in  the  machioe^ 

MECHANICS  is  the  seuBDce  in  Irhieh  are  iiiveitlgBled  the  aSttoM  Of 
bodies  on  one  another^  sifeher  dbeetly  or  by  nMans  of  mAehlnery. 

These  actiote  may  be  simple  fvessores  withont  jnMkm,  as  whofl  OIM 
body  bemg  supported  in  any  mamier,  anothei'  Is  phiced  t^Mm  it^  HHinit 
vertically  or  in  some  oblique  position ;  or  they  m^  be  siHtib  ii  al« 
aocompHikd  by  motion,  and  these  inay  arise  eitiMi*  from  ttie  llltttlMl 
attractions  which  all  bodies  in  nature  exereise  upon  sich  dlMir,  o^ 
from  the  collisions  of  bodies  in  motion  wftb  others  whWh  tu/f  be 
previously  in  motion  or  at  teslk 

The  term  is  |»rticubrly  apfdled  to  the  ffittliial  aotioM  of  solid 
bodies :  the  actions  of  fluids  on  solids  form,  in  pArt^  the  Sttbje^  of 
HTDBOSTAnos  Sod  HTDBODTNAmas ;  but  th^  as  w«ll  as  paeHmaikg, 
are  now  frequently  included  under  the  general  nsmo  tiMdtMiM,  When 
bodies  are  at  rest,  and  the  actions  are  such  sS  to  miintain  them  in  lAiit 
state,  t^e  hiws  ol  ihm  actions  constitute  that  brfta^  whkHa  lis«aed 
Statics  ;  but  when  motion  is  oonesmed,  ^e  laws  and  lAuttioBxeoA 
constitute  what  is  called  Dtnamics. 

In  all  the  bFanches  of  general  meshaflioi  the  invsSligitloos  ^are 
founded  on  ezpariment  and  ore  cooduoted  by  geomettieal  of  iigo- 
braical  processes :  hence  the  science  foroo  otie  <S  tike  dopsrtmsills  bf 
experimental  phikeophy,  and  also  of  miJMd  nutthtmaticSi  This  last 
denomination  is  applied  to  mechanics  beOtoSe  in  tiie  iMtSr  aNlsvolted 
several  quaUties  M  bodies  which  do  not  enter  hkto  the  rtMMMhes  of 
pure  seiettee,suehas  maa  or  qimiUUp  of  tMOerM,  Mimia^  kta^i/Mm, 
ektatieUif,  time,  tpaee,  and  poiia-  ot  /bf«e<  The  keMastttiofied  tSfth  is 
used  to  express  the  cause  of  the  actions  of  bodies  on  One  ttnoHier  J  but 
we  have  no  other  oenoeption  of  it  thin  thsl  H  Is  prodtietivo  of  motion 
or  of  a  tendsney  to  motion,  or  thai  it  arrwis  aa  aotilal  motion  or  nndeM 
» tendency  to  motion  uMffbotoal.  Whoa  opposteg  fbwOi  set  on  a  body 
so  as  to  destroy  each  other's  eflhnis  and  hasp  the  ii^Sty  nnttoiredi  thit 
body  is  said  to  be  in  a  state  of  sgtciMMilm/  sad  tfall  itsto  ii  lUBthH 
gui^ied  from  thst  of  mere  test^  tince  tho  latter  im|disi  the  ibietiee  of 
any  oatise  by  whkh  the  bod^  mig^t  ehsnge  Hi  plies. 

The  invention  ol  sonple  msdhines  lor  moving  maisss  Ol  aliy  mtteHil 
which  it  might  be  beyond  the  nliilded  poweff  ol  tton  to  tMisport  io  a 
distance,  must  have  taken  phKo  ih  the  esrUesi  ages  of  tho  Wolidi 
Human  ingsnuity  would  tsadily  suggest  the  i^liMtkm  Of  a  f«d  or  bST 
of  wood  or  iron,  lor  the  porposs  of  lifting  a  histy  bo^  iMa  UM 
ground;  and  reiy  httie  expsrienoe  would  Mtfaoo  to  ihoW  thst  totHm 
or  pushing  i  blooik  of  stone  up  aldpii^  ground  Wis  a  ttuOh  oiiior  cpo^ 
ration  than  that  ol  raising  it  rerticslly  by  the  SIrottgth  of  moil's  armSb 
Thus  may  have  iiisen  the  cmploymenl  of  tho  k^et"  ihd  fSoMkAl  pfitn^/ 
and  from  these,  Bubeequently,  tho  «A«e{  ofiil  diri^,  the  iHtli^,  tho  I0IM^^ 
and  the  sereitf,  were  derived.  The  sfanplo  means  hero  ittdioited  WO^ 
be  sufficient,  wkh  the  Old  of  maattid  Ubour,  to  boild  up  tho  ffioSi 
massive  cyclopean  edifice ;  and  even  the  vast  materials  which  form  the 


fools  of  ihsEgvptiiatsaiples  may  hifVO  bbeh  xsiaed  to  thofar  plaidea  Iqr 
meahs  bf  in^ed  pltBSS>  formed  of  earth  for  the  purpoiei  on  tho 
Oxterior  oi  the  willi>  and  after wm^  t^ioved. 

The  stops  bv  winch  tho  trt  of  eoostruoting  mstthiilH  advanced  hsvo 
not  been  distinctly  teeofded  |  sad  the  work  of  Yftruvius  on  archi- 
taetiiiv  is  Almost  ths  on^  soofco  whense  can  bo  obtained  an  aooount 
of  such  so  wora&i  use  la  aadbtlOto  tho  time  of  that  engineer  (tite  sgo 
of  Augustas  br  Yegpssiaii).  Fifom  the  deecHptions  thete  given,  it 
$ippmn  that  anohg  ths  mechMtioal  |k>#oti  then  in  use  were  the  leveri 
the  windlMaB,  and  tho  aMembhigs  of  (^ulleyft  Vitrttvius  slso  montioufi 
some  ingoniotis  eontrivaaoei  for  trabsporting  heavy  blocks  of  stoilS 
from  tho  qdahiSB»  aod  a  fbrekkg^ulnp,  the  invsntion  of  which  he 
ascribes  to  Otesibius^  for  supplying  the  public  f ottntainsi  He  describes 
a  complex  msdiinsry,  oontistiflg  of  nKkeik  drivliig  saoh  other  by  «9t  or 
tieth,  whicsh  wsi  appUod  to  csrriagia  or  ships  lor  the  pufftbse  of 
measuring  tho  distances  travelled  or  ftttUod;  aUd  he  snteM  fully  into 
the  construction  of  M^frttf  Ibr  throwing  dalts  or  masses  of  stohci  Tho 
oiiuouftif  lirtnfth  of  mofl  was  then  emph^ed  as  &  moving  power  in 
turahig  mills :  iukuk  impSlled  ly  rtMt*  icwtrenm  aothig  on  float-boards 
{pmna)  gave  motion  io  machinet3r  for  grinding  oom  i  and  wktek 
tttniod  bif  outwalking  on  them  wore  used  for  talsUig  wster  by  buckets 
or  otiierwise*  Titrunns  gshmlly  meatious  the  names  given  by  the 
Qreoks  to  the  machinsiy ;  and  it  ttdght^  without  great  risk  of  error, 
be  prestmied  thit  muoh  of  thit  whibh  ho  dSMribes  was  In  use  among 
tile  hitter  pooj^e  4t^  or  even  bs^ro,  tho  tinio  whoh  the  Psrthenoh  was 
fttisod.  Thel«  are  no  disthiet  intimations  of  tho  odstonoe  of  ^^MmiUt 
tin  tiio  leth  centuryi  Tho  ejkpaasivo  feme  of  meem  dn  ohly  be  said 
to  hivo  beoomo  i  movihg  power  it  tho  Ond  of  the  17th  cotttuty,  and 
thenVi  was  om{doyod  merely  to  fako  waleh  Its  gobeml  sppUcation  to 
ttichinorf  must  bo  dated  fram  tho  year  1768i 

In  trieii^  tho  t^Togress  Of  disooVOry  oonoemifig  the  mathemstioil 
tiieory  of  liieehattioal  actiott)  We  shiU  have  littio  to  notice  till  wo  oomo 
to  the  18th  century  |  fbr  the  ancients.  Who  devoted  themselvies  with  lo 
much  ardour  to  tho  roseirches  of  pure  soiehoOi  aknost  Ontiroly  nei^eotod 
the  ipplisitioa  of  tho  tettor  to  subjects  which  ai^rasred  to  them  to 
terminate  in  mere  practical  utility.  It  must  be  Observed  however  thst 
Arisiotie,  who  left  ao  dopartment  of  rnituro  uatoudhod,  hit  notioid,  in 
his  moOhonitial  quostioHSj  tho  oqulMbrium  of  unequal  weights  on  tho 
tmeqtud  iftns  of  »  balinced  lever,  thou^  he  givoi  a  very  unphilo^ 
oofrildoil  NMsoa  fbt  tho  fact,  dut  in  his 'Physios^  he  statos  oorreotly 
that  if  two  forces  move  with  velocities  roaiprooilly  proportioool  to 
theii^  Intsttsitiiii  thesr  will  oxOrt  equal  ellbrti :  thU  may  a^ply  to  a 
wt^-kliown  propOr^  of  the  lever,  but  it  may  havo  boea  tommt  to  refir 
only  to  the  ^oot  of  two  tmequal  bodlos  mo^dag  with  unoqual  vtiooltiss^ 
tnd  itrihidg  eSeh  othOr  or  a  third  bodvv 

Sicily  eajoyi  tho  honour  of  hivhiggivoa  birth  to  tiii  flait  |>biiosophOf> 
who  Oin  pMporly  bo  said  to  hivo  been  a  thoorotloiti  meehaaloiin  t  wo 
allude  to  Archimedes,  Who  died  about  9lS  liiO.,  and  hi  whose  woriti 
thei^  is  direst  ovideaoe  of  an  oflbrt  to  detormiae  the  prinoiplo  of 
oquilibrium  ih  amOhinOB,  OoaanonoiUg)  in  the  H^tHo  WhoOi  LatSa 
title  is '  Do  ilBquipoadsruitibuS)'  with  the  axiom  that  two  equid  wolghli 
bokace  esoh  other  on  a  lover  (of  uniform  dimonsioaB),  whoa  it  equil 
distatiooi  hrom  thb  futemm,  ho  AUpporibs  tho  weighU  to  be  divided  into 
an  equal  number  of  equal  partsi  tod  that  thO  parts  iilB  removed  to 
squal  distsaMs^m  the  point  o!  support)  observiag  thoa  th&t  the 
equilibrium  stiU  subsists,  he  pToceedSi  by  tho  mothod  Of  exhiustioao, 
to  show  thilt  it  ilwi^  will  toko  plaOe  provided  the  bidiOS  SM  iUVOTed^r 
proportional  to  their  distances  from  thO  fulcrUUk    AtOfaimedei  thoaoe 

ooadudsi  that  there  musl  oxist  ia  every  oao  body,  ooartdored  as  an 
ssiemblsge  of  smallor  bodies,  a  ooatre  bf  foros  (that  it,  «  ooutre  of 
gravi^)  ooTrtapoadiag  to  the  f ulorum  ia  tho  fOramr  case  *,  oad  ho  ^pfo- 
ooedsj  by  tho  saalyilB  of  thit  dAy>  to  iavestigito  the  oeal  o(  t)ie  ooatre 
of  foroe  hi  i  triangle,  i  pomboli,  and  i  piMboloid» 

This  phUooopher  his  obtahiod  oelOtoity  by  tho  OontHvMloai  Vi^«h 
ho  is  ssM  to  hivo  idoptod  for  tho  dofoaos  oi  Byraouso*  No  pt^im 
Moouat  is  givoB  of  the  maohiaoty  wldch  h^  om)»foyod  to  riube  up  nad 
desti^  the  galloyti  bf  tho  onsmy,  tod  tho  oflbcto  are  probably  oiagso- 
fated. .  Tho  vosboIs  must  hiVe  boeh  oloso  to  the  walls,  iad  it  is  con- 
oeiviblo  thii,  by  hooki  it  the  oflds  of  chstins  Which  woM  sui^omlBd 
from  hrvers  oa  tiio  rampsttt)  ^e  rigging)  or  some  parts  of  tho  tuHreta 
erected  as  usuil  on  the  decks,  ia  order  to  suable  the  iostfluitt  to  pom 
ovor the  potupots, aii^^t  be  Oiughti  theai  the  lev«#s  being  lUlsOA  by 
the  force  of  men  or  otherwise,  the  veaSBk  of  the  tUflOtO  Would  bo  easily 
oversuraoai 

During  about  1800  yoiioi  Which  oli)^  between  tho  tfiao  of  Arvht^ 

medes  and  that  of  Cardan,  we  have  no  other  notices  conoenliag  thO 
theory  Of  moehiaios(boyoad  thnso  whidh  ooour  in  tho  writfai|i  of  the 
fbrmor  amihottisitioiiBj,  thsa  sush  ss  are  ooatiiaod  la  tho  'Mitho^ 
auittcil  OoUeotfoas'  of  Pippus,  Whioh  4nMMmt  moroly  to  i  MatsavMit 
llmt  tho  ihslMtIs  had  redueod  the  tlisox^of  ovory  maiohlao  tb  timt  of 
tho  loveri  ihd  itt  uBiueoosifol  attempt  o»  otphda  tho  osaso  of  Iho 
oquilibrlttm  Of  0  body  oa  an  inoliaod  pliao.  It  to  hmarimblo  mof«ov^ 
that  both  OihlMl  Midi  sabsoqueotiyr^  the  MirqUhi  tlbihU  (tho  btUr  of 
Whom  published,  ia  1077>  i  troatiie  ia  Which  ho  tiE^lafni  at  Mgtii  the 
ooMbiaatioaii  of  pulleys  and  roduoosthsirthoofy  to  thit  of  tho  fever) 
should  ah»  have  giVeo  erroneous  solutloni  of  the  problom  Obaoeralag 
that  equilibrium.  The  dfseovery  of  tho  true  ihooty  of  tho  faoAlaed 
l^aae  was  however,  abont  tho  some  time,  aiado  by  fi^vhius,  a  asHVW 
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of  Flanden.  This  mathetrntirfan  sod  «ngixiMr  rappoied  *  duin  of 
tinif  orm  dimensions  to  be  placed  on  a  doubly  indined  plane,  having  a 
common  summit  and  base,  tiie  ofaain  bdng  perfectly  free  to  slide  on 
tbe  pkmas,  and  its  ends  hanging  ▼ertioally  to  equal  distances  below  the 
base;  then,  in  order  to  prove  that  the  chain  would  remain  at  rest,  he 
shows  that  if  any  motion  should  take  place,  it  might  continue  for 
ever;  and  this  he  concludes  to  be  absurd.  As  tha  argument  hdds 
good  when  one  of  the  two  planes  is  in  a  vertical  position,  Stevinus 
infers  that,  when  a  body  ia  in  equilibrio  upon  a  plane,  the  retaining 

Sower  is  to  the  wei^t  as  the  hei^t  of  the  plane  k  to  its  length ;  and 
e  further  shows  that  if  three  forces  act  on  any  point,  they  hold  the 
latter  in  equilibrio  when  they  are  proportional  to  the  three  sides  of  a 
triangle  formed  by  lines  drawn  parallel  to  the  directions  of  the  f oroes. 
It  should  be  remarked  however  that  Stevinus  demonstrates  the  law  in 
that  esse  only  in  which  two  of  the  forces  ara  at  ri^  an^es  to  each 
other.    He  died  in  1685. 

To  Galileo  we  are  indebted  for  the  first  reductico  d  mechanical 
propoaitions  to  purely  mathematical  f  onnul».  In  order  to  demonstrate 
the  equilibrium  of  a  body  on  an  inclined  plane,  he  imsgined  the  weight 
and  the  sustaining  power  to  be  applied  to  the  ends  of  a  bent  lever 
whoee  arms  were  of  equal  length  and  perpendicular  to  the  vertical  and 
slant  sides  of  the  plane ;  then  reducing  the  lever  to  a  straight  one, 
between  the  linea  ol  direction  d  the  wmg^t  and  powar>  it  waa  easy  to 
prove  that  the  forces  in  equilibrio  on  the  plane  were  also  in  equilibrio 
on  the  lever,  and  were  to  one  another  as  the  length  to  the  height  of 
the  plane. 

But  the  most  important  discoveries  of  Galileo  were  those  which 
relate  to  the  times  of  descent,  the  spaces  deecended,  and  the  velocities 
acquired  when  bodies  fijl  by  the  action  of  gravity.  He  made  observa- 
tions on  the  motions  of  pendMbimM,  and  determined  that  the  times  of 
their  vibrations  are  proportioned  to  the  square  roots  of  their  lengths ; 
he  also  gave  theorems  for  the  composition  of  two  motions,  when  both 
are  uniform,  when  both  are  accelerated,  and  when  cue  is  unilonn  and 
the  other  accelerated.  Nor  should  we  omit  to  state  that  he  was  the 
first  to  obtain  expressions  for  the  strength  of  materials  in  resisting  the 
strains  to  which  they  are  subject.  It  deserves  notice  moreover  that 
Galileo,  in  opposing  the  arguments  of  com  of  his  contemporaries  con- 
cerning the  law  of  the  descent  of  bodies  by  gravity,  makes  a  supposition 
that  ^  spaces  descended  with  the  accelerated  motion  may  be  divided 
into  equal  porta,  each  so  small  that  the  motion  during  the  time  of 
describing  it  may,  without  sensible  error,  be  oonsidBred  as  uniform ; 
an  hypoussis  corresponding  exactly  to  that  which,  agreeably  to  the 
principles  of  the  modem  analysis^  is  now  employed  in  investigations 
oonceming  variable  motions. 

The  theory  of  the  moCsoiu  of  fluidt  was,  apparently,  first  cultivated 
in  Italy  by  Castelli,  who  wrote  on  the  subject  in  1688 ;  and  about  the 
same  time  Torrioelli,  having  discovered  the  exirtence  of  a  space  void 
of  air  in  the  upper  part  of  a  tube  fiUed  with  mercury,  its  open  end 
being  immersed  in  a  vessel  of  that  fluid,  was  enabled  to  refute  the 
ancient  notion  that  nature  abhomd  a  vacuum.  The  latter  was  subse- 
quently led  to  the  conclusion  that  the  pressure  of  the  atmosphere  is 
the  cause  of  the  support  of  a  column  of  mercury  in  a  tube,  and  also  of 
the  ascent  of  water  in  pumps.  Both  of  these  writers  were  pupils  of 
Galileo;  and,  soon  after  tiie  time  of  this  philosopher,  the  fVench 
mathematicians  Descartes,  Pascal,  Fermat,  and  RobervaJ,  prosecuted 
with  ardour  the  new  tdenee,  as  that  of  mechanics  was  called.  Among 
the  fruits  of  their  researches  may  be  named  the  determination  of  the 
centres  of  oscillation  and  percussion  in  a  body  or  system  of  bodies 
vibrating  about  a  fixed  axis.  The  impulse  given  by' Galileo,  beins 
thus  continued  by  a  succesBion  of  men  of  talent  both  in  Italy  and 
France,  caused  the  science  to  advance  with  an  accelerated  movement, 
and  soon  put  it  in  a  condition  to  embrace  all  the  subjects  of  terrestrial 
physics. 

The  mechanics  of  that  age  was  not  however  entirely  emancipated 
from  the  trammels  of  a  fadse  philosophy ;  and  the  theory  of  Descartes, 
concerning  the  communication  of  motion  when  bodies  strike  each 
other,  ia  remarkable  on  account  of  the  metaphysical  principle  which  it 
involves.  In  speaking  of  the  coUincn  of  bodies,  he  gives  as  a  reason 
why  the  same  momentum  should  exist  after  as  before  the  impact,  that 
it  depends  on  the  divine  immutability.  God  having  created  a  certain 
quantity  of  motion  to  serve  as  the  cause  of  all  the  operations  of  nature, 
that  quantity,  he  oonoeives,  can  never  be  inersased  or  diminished. 
Yet  there  is  some  x^asod  to  think  that  Descartes  had  better  notions 
concerning  the  phenomena  of  collision,  for  he  states  correctly,  in  one 
of  his  letters,  that  the  motion  of  a  body  when  it  strikes  another  which 
is  at  rest  becomes  divided  between  the  two  masses,  and  that  the 
resulting  velocity  is  diminished  as  the  mass  is  augmented.  The  chief 
feature  in  the  physics  of  Descartes  is  his  supposition  that  tbe  planets 
revolve  about  the  sun  in  vortices  of  eether,  the  particles  of  which, 
having  acquired  a  certain  degree  of  centrifugal  force,  act  on  the  planets 
nnd  prevent  them  from  fslUng  together  in  the  centre  of  the  system. 
He  supposed  that  the  like  vortices  surround  each  planet:  but  the 
particles  of  aether,  having  less  specific  gravity  than  the  bodies  on  the 
surface  of  the  planet,  the  tendency  of  these  bodies  to  that  surface 
prevails  over  the  force  by  which  the  aether  causes  them  to  recede  from 
thence. 

The  laws  of  the  coUinon  of  bodies,  which  had  been  in  vain  attempted 
by  Descartes,  were  at  length,  and  nearly  at  the  same  time,  disooversd 


by  the  English  mathematioians  WaDis  and  Sir  Ghxirtoplier  Wren,  and 
by  Huyghens  on  the  Continent  The  first  of  these,  in  his  treatise '  De 
Moiu'  (1670),  divides  bodies  into  such  as  are  hard  and  such  as  are 
•lastio,  and  he  explains  the  phenomena  attending  the  shock  of  bodies 
of  both  kinds.  In  that  of  hird  bodies  he  adopts  as  an  hypothesia  that 
the  body  struck  destroys  as  much  motion  in  tiie  striking  body  as  the 
latter  oommunicates  to  it;  and  in  elastic  bodies  he  considerB  the 
forces  of  compression  and  restitution  to  be  proportional,  in  each,  to 
the  velocities  before  the  shock.  The  name  of  Huyi^iens  has  beoMne 
oelebrated  from  the  discovery  of  the  properties  of  infdoidtd  eMm$,  and 
the  attempt  to  make  the  lower  extremity  of  a  clock-pendulum  vibrate 
in  an  arc  of  that  kind,  in  order  that  the  times  of  viknration  might  be 
equal,  whatever  were  the  extent  of  the  aro  described.  This  attempt 
did  not  suoceed ;  but,  being  led  in  tha  oourse  of  his  inquiries  to  invea- 
tigate  the  position  of  the  oentre  of  oseillation  in  a  eompound  pendulum, 
Huyghens  found  that  when  several  pendulous  bodies  descend  bygnvity 
end  afterwards  re*aaoend  by  the  acquired  velocities,  in  whatever  way 
they  may  act  upon  each  other,  their  common  centre  of  gravity  cannot 
rise  higher  than  the  point  from  whence  it  descended.  This  proposition 
is  considered  as  proved  from  the  fact  that,  if  it  were  otherwise,  the 
oentre  of  gravity  might  by  meehanical  means  be  made  to  rise  oon- 
tinuaily  higher,.and  tiius  perpetual  motion  might  ensue :  but  this  is 
impossible. 

In  1687  Newton's  great  work  concerning  the  mathematical  principles 
of  natural  philoaophy  was  first  x^ublished,  and  from  that  time  the 
meehanical  sciences,  which  had  hitherto  been  confined  to  the  action  of 
bodies  on  each  other  at  the  surface  of  the  earth,  were  made  to  com- 
prehend the  laws  of  planetary  motion.  The '  Prindpia,'  as  the  work 
js  called,  commences  with  the  three  well  known  axioms  hi  philosophy. 
Off  2aiia  ofmotum.  ABsnming  then  as  an  hypothesis,  that  all  the  bodies 
of  the  univerae  sad  all  the  {Murtides  of  every  bo4y  exert  on  each  other 
mutual  attractions;  assuming  also  that  the  planetary  bodies  were 
originally  put  in  motion  by  impulsive  forces;  the  rotations  of  these 
bo£es  on  tneir  axes,  their  revolutions  in  their  orbits,  and  all  the  per- 
turbations by  which  their  movements  are  varied,  are  explained  by 
means  of  the  elementary  theorem  for  the  eompositioii  and  resolution  of 
motions.  The  oaaibUiam  of  pauhttosw,  the  thtory  of  pnjeeiilet,  the 
mopementi  of  Jhmds,  and  the  ruittauee  opposed  by  the  latter  to  the 
motions  of  bodies  immersed  in  them,  are  also  in  the  same  work 
investigated  at  length. 

Gontemporsry  with  Wallis,  Wren,  and  Newton  in  England,  were,  on 
the  Gontinant^  the  celebrated  Leibidtz  and  the  two  Mer  Bemoullis, 
all  ol  whom  contributed  greatiy  to  the  advancement  of  mechanical 
soisQee  by  their  investigations  oonceming  the  laws  of  motion  in 
terrastrial  bodies ;  and  to  the  rivalry  as  well  as  the  talents  of  these 
great  men  we  owe  some  of  the  moat  important  discoveries  in  that 
branch  of  learning.  At  this  time  the  fhueUmal  at  differmluU  calculus 
waa  discovered,  end  had  acquired  an  algorithm ;  and  they  who  adopted 
its  principles  appear  to  have  been  anxious  to  show  its  superiority  over 
the  ancient  geometrical  analysis,  by  proposing  to  their  opponents 
problems  which  could  scarcely  be  solved  by  the  latter  method.  With 
some  such  views  LeibnitB  proposed  the  dfetermination  of  that  curve 
along  which  a  body  descending  would  describe  equal  vertical  spaces 
in  equal  times ;  James  Bernoulli  proposed  to  find  the  figure  assumed 
by  a  flexible  cord  or  chain  when  suspended  at  the  extremities 
[GAVBKAnT];  and  John  Bernoulli,  to  find  the  curve  of  swiftest 
descent.  [Otoloid.]  Numerous  other  problems  of  the  like  nature 
were  given  out  among  the  parties,  and  the  solutions  could  not  fail.  If 
no  other  benefit  arose,  of  canying  the  new  calculus  to  a  conaldeiable 
degree  ol  perfection. 

From  the  time  of  Newton  mechanical  science  was,  till  lately,  but 
littie  cultivated  in  this  countiy ;  but  on  the  Continent  a  succession  of 
illustrious  men  continued  to  prosecute  the  investigation  of  subjects 
connected  with  it,  and  by  the  employment  of  analytical  processes  they 
rendered  comparatively  easy  the  application  of  its  principles  to  the 
researches  of  pA^aMoZ  aattvaomy. 

The  mathematicians  who  may  be  considered  as  the  immediate  suc- 
cessors of  Newton  were  chiefly  Euler,  D'Alemb«rt,  and  Clairaut;  and 
in  the  works  of  the  first  of  these  are  investigated  all  the  circumstances 
attending  the  phenomena  of  nctUiMait  and  ewrviimeat  motum  when  a 
body  in  vacuo  or  in  a  resisting  medium  is  subject  to  any  forces  what- 
ever. But  the  most  remarkable  event  in  the  hiatorv  of  the  sciences, 
after  the  discoveries  of  the  English  philosopher,  was  the  solution  of  the 
oelebrated probUm  of  the  tkroibodiet :  or  that  whose  object  is  to  deter- 
mine the  motions  of  a  body  when  attracted  by  and  revolving  about 
another,  and  continually  disturbed  by  the  attraction  of  a  third.  This 
was,  at  the  same  time  (about  1752),  and  independently  of  each  other, 
accomplished  by  the  three  learned  men  above  named,  and  it  now  con- 
stitutes the  basis  of  the  whole  planetsxy  theoty.  The '  M^canique 
Analytique'  of  La  Grange,  which  was  published  in  1788,  and  the 
'M^<»nique  CAeste'  of  La  PUuje  (1798  to  1825),  contain  the  kat 
accessions  which  the  mechanical  sciences  have  since  received;  and 
these  sciences  now  comprehend  the  lafos  of  force  or  fnotion,  froai 
the  properties  of  the  simple  lever  to  the  phenomena  of  the  heavenly 
bodies. 

It  may  have  been  seen  above  that  the  first  general  principle  in 
mechanics  is  that  of  the  equilibriunh  of  bodies  on  a  lever ;  and  a  know- 
ledge of  it  may  be  ascribed  to  Ardumedes.    The  extension  of  the 
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principle  to  all  the  mechanioBl  powen  was  long  an  unaolYed  problem, 
and  the  Bolution  may  be  said  to  hare  been  first  made  known  to  the 
world  by  the  diaooveiy  of  Stevinus,  relating  to  the  sustaining  power 
on  an  inclined  plane.  A  second  general  principle  may  be  conceived  to 
be  that  of  the  eomponUon  of  motUma  or  /onost ;  and  its  discovery  is  to 
be  ascribed  to  Qalilea  Daniel  Bernoulli  (about  1726)  was  the  first  to 
demonstrate  the  rule  of  the  eomponHon  of  foree»  independently  of 
motion ;  but  the  application  of  the  principle  as  a  means  of  obtaining 
general  equations  of  equilibrium  seems  to  have  been  first  made  in  the 
'  Projet  d  une  Nouvelle  M^canique/  which  was  published  by  Varignon 
in  1687. 

La  Grange  treats  as  a  third  principle  in  mechanics  that  of  virtual 
vdocUie$,  By  this  is  meant  those  which  bodies  in  equilibrio  would 
have  at  the  first  instant  of  their  motion,  in  the  event  of  the  equilibrium 
being  disturbed.  Indications  of  this  principle  are  found  in  the 
writings  of  Qalileo,  Wallis,  and  Descartes,  but  John  Bernoulli  is 
thought  to  have  been  the  first  who  showed  its  utility  in  resolving 
stati^  problems.  [Virtual  Vielocitiss.]  A  general  method  of 
solving  mechanical  propositioDS  was  discovered  by  D*Alembert,  and  it 
may  be  thus  enunciated.  If  there  be  impressed  on  bodies  motions 
which  they  are  forced  to  change  in  consequence  of  their  mutual  actions, 
those  motions  may  be  considered  as  compounded  of  the  motions  which 
the  bodies  do  really  take,  and  of  those  which  are  destroyed.  Whence 
it  results  that  these  last  must  be  such  that  if  they  alone  existed  the 
bodies  would  be  in  equilibrio.  In  order  to  avoid  the  decompositions 
of  motions  which  this  principle  requires,  an  equation  is  frequency 
made  between  the  general  analytical  enression  for  a  force  and  the 
expression  for  those  forces  wmch  produce  the  observed  motions. 
[FoRon,  Imfrbssbd.]  The  manner  of  estimating  the  value  of  a 
mechanical  force  is  various ;  and  a  difference  in  the  expression  of  the 
value  gave  rise  to  disputes  which  continued  during  nearly  all  the  first 
,  half  of  the  18tb  century.    [Fobob.] 

'  Besides  the  principles  above  mentioned  there  occur  in  mechanical 
inveatigationB  several  others,  which  it  will  be  proper  to  state  briefly  in 
this  place. 

That  which  is  called  the  jpreKrva^ton  of  living  forea  is  a  consequence 
of  the  discovery  of  Huyghens  concerning  the  movement  of  the  centre 
of  gravity  in  a  compound  body.  For  the  space  described  by  that 
centre  is  expressed  by  the  quotiiant  arising  team,  the  sum  of  the  pro- 
ducts of  the  mass  of  each  body  into  the  distance  it  passes  over,  divided 
by  the  sum  of  the  masses ;  and  since  the  spaces  onoended  by  bodies 
when  acted  on  by  gravitv  are  proportional  to  tiie  squares  of  the 
velocities,  it  follows  that  the  sum  of  the  products  of  the  mass  of  each 
body  into  the  square  of  its  velocity  is  constant,  whether  the  bodies 
move  jointly  in  any  manner,  or  whether  they  descend  freely  through 
equal  vertic^  spaces.  ■ 

2he  preaervation  of  the  ctnire  of  gravity  is  a  prindpls  which  contains 
the  diBCOvery  of  Newton,  that  the  motion  of  the  common  centre  of 
gravity  of  several  bodies  is  not  afiected  by  the  mutual  attractions  of  the 
bodies.  It  was  subsequentiy  extended  by  D'Alembert,  who  shows 
that  if  the  bodies  are  solicited  by  a  constant  aocelerative  force  in  direo- 
tions  either  parallel  to  each  other  or  tending  to  a  fixed  point,  the 
centre  of  gravity  must  describe  the  same  line  as  if  the  bodies  were 
free. 

The  preaenxUion  </  area§  seems  to  have  been  disoovefed  simulta- 
neously by  Euler,  Daniel  Bernoulli,  and  the  Chevalier  D'Axci,  about 
1750.  According  to  the  latter  it  is  an  extension  of  Newton's  theorem 
that  the  radU  veciorea  of  revolving  bodies  describe  equal  areas  in 
equal  times,  and  it  consists  in  this :  that  the  sum  of  the  products  of 
the  masses  of  revolving  bodies  into  the  areas  described  by  their  radU 
vectorea  about  a  fixed  point  is  proportional  to  the  time.  Or  the  sum  of 
the  products  of  the  masoes  into  we  velocities  and  into  the  perpendicu- 
lars let  fiill  from  the  fixed  point  on  the  lines  of  direction  of  the  motions 
is  constant. 

The  principle  of  leaai  action  originally  signified,  that  when  bodies 
act  on  each  other,  the  sum  of  the  jiroducts  of  the  mnnnni  into  the 
velocities  and  spaces  described  is  a  tninimntp  But  considered  in  the 
most  general  sense,  agreeably  to  the  extension  given  to  it  by  La  (hange, 
the  principle  consists  in  this :  that  in  trajectories  described  by  bodies 
subject  to  central  forces,  the  integral  of  the  velocity  multiplied  by  the 
element  of  the  orbit  is  always  a  wi^i-rimi^m  or  ^  Tninitnifn^. 

A  general  outline  of  that  part  of  mechanics  which  relates  to  the 
equilibrium  of  solid  bodies  is  given  tmder  the  word  Statics  ;  and  the 
details  of  the  subjects  may  be  seen  under  Lbvxr,  Whseia,  dec.  The 
part  of  mechanics  which  relates  to  bodies  in  motion  appears  under  the 
words  referred  to  in  the  article  Dtnamios. 

MECHLOIC  ACID.  This  add  was  formed  in  1885  by  Couerbe,  by 
passing  chlorine  gas  over  fused  meconin.  When  purified  1^  solution 
in  potash,  and  precipitation  by  nitric  acid,  it  exists  in  the  state  of 
colourless  prismatic  crystals,  soluble  in  cold  water,  but  more  so  in 
hot :  alcohol  and  ether  dissolve  it  sparingly.  It  melts  at  about  257'',' 
at  376'*  it  is  volatilised;  and  by  a  strong  heat  it  is  decomposed.  It 
contains 

Hydrogen         • 4*07 

Carbon 4872 

Oxygen 47*21 
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HECONAMIC  ACID.    [Msooino  AdD.] 

MECONATES.    [Mboonio  Aoia] 

MECONIC  ACID  (C^H0j„8H0).  A  substance  found  in  opium, 
in  which  it  exists  in  oombination  with  the  alkali  moxphia.  It  was  first 
noticed  by  Seguin  in  1804,  snd  a  few  years  after,  more  paridculariy 
described  by  Sertuemer,  who  named  it  iiM0(m(/i4KMr),  poppy.  Meconata 
of  lime  18  one  of  the  remdts  of  a  peculiar  process  for  obtaining  morphia 
from  opium  [Opium,  Alkaloidb  of]  ;  this  is  put  into  ten  times  its 
weight  of  water  at  200*,  and  hydrochloric  acid  is  added  until  it  is 
disBolved ;  the  solution  is  to  be  filtered,  and  on  cooling  it  deposits 
bi-meconate  of  lime  in  the  state  of  light,  scalv,  or  adcular  crystals; 
these  are  again  to  be  dissolved  In  hot  and  very  dilute  hydrochloric  acid, 
which  separates  the  remainder  of  the  lime,  and  on  cooUng,  the  meconic 
acid  cryrtallises  in  scales  containing  six  equivalents  of  water  of  crystal- 
lisation. They  ara  to  be  freed  from  colouring  matter  by  subsequent 
treatment  with  purified  animal  charcoal,  and  recrystallisation.  Meconic 
add  has  then  the  following  properties :  it  acts  on  litmus  paper,  and  has 
a  sour  taste ;  it  is  soluble  in  four  times  its  weight  of  water,  and  also  in 
alcohol.  The  crystals  do  not  alter  by  exposuro  to  the  air,  but  when 
heated  to  212*  they  lose  21*5  per  cent,  of  water,  and  become  opaque. 
Although  when  heated  even  to  near  250*  the  add  is  not  totally  decom- 
posed, yet  the  boiling  solution  gives  dlit  carbonic  add  gas,  and  a  brown 
substance  is  formed,  which  is  oomenic  add.  'When  stron^y  heated,  it 
is  totally  vaporised.  When  mixed  with  a  solution  of  chloride  of  gold, 
and  heated,  it  is  decomposed,  and  metallic  gold  is  predpitated.  This 
add  possesses  the  characteristic  property  of  forming  a  purplish-red 
coloured  solution  with  the  persslts  of  iron,  and  this  is  regarded  as  one 
of  the  best  tests  of  its  presence  in  the  opium  from  which  it  is  derived. 
It  has  been  asserted  that  meconic  add  is  an  antidote  in  cases  of 
poisoning  by  corrodve  sublimate,  but  this  is  not  the  case.  It  has  no 
effect  whatever. 

Meconio  add  is  tribadc ;  one,  two,  or  three  atoms  of  the  water  in  the 
above  formula  being  replaceable  by  an  equal  numbw  of  equivalents  of 
a  base  with  formation  of  mono-,  bi-,  or  tri-metallio  salts,  called 
mcconatea.  Their  properties  are  as  follow : — Meeonate  of  Amnumia 
crystaUises  in  quadrilateral  prisms,  dissolves  in  one  and  a  half  times  its 
weight  of  water,  yidds  water  when  heated,  and  afterwards  sublimes 
without  decomposing.  Meeonaie  of  PoUuh  ciystallises  in  taUes  and 
leaves,  contains  water  of  crystallisation,  and  is  soluble  in  twice  its 
weight  of  cold  water.  Meeonate  of  Soda  crystallises  in  fine  needles, 
which  contain  much  water  of  crystallisation,  and  are  soluble  in  five 
times  their  weight  of  water.  Meeonate  of  Lime  forms  adcular  crystals, 
which  contain  water  of  omtallisation,  and  aro  soluble  in  ei^t  times 
their  weight  of  water.  When  the  acid  is  in  excess  the  salt  crystaUiaea 
in  prisms,  and  is  difficultiv  soluble  in  water.  Meeonate  of  Magnaia 
when  neutral  is  only  slightly  soluble,  but  the  supersalt  dissolves  readily ; 
it  crystallises  in  flattened  needles,  which  are  brilliant  and  transparent, 
and  have  an  add  and  bitter  taste.  Meeonate  of  Bar^  is  slightiy 
soluble  in  water.  MeeoncUe  of  Iron  is  a  colourless  and  very  soluble 
salt,  which  becomes  red  by  exposure  to  the  air,  and  moro  rapidly  hy 
the  addition  of  nitric  add.  The  Permeeonate  of  Iron  is  slso  a  soluble 
salt,  and  is  of  a  fine  red  colour,  destroyed  by  heat,  by  sulphurous  add, 
and  protoxide  of  tin.  Meeonate  of  Silver  explodes  when  heated. 
Meeonate  of  Oxide  of  Ethyl,  or  Meeonie  JSther,  or  Bthyl-meeonic  add 
(C^H^O,  2H0,  C,«HO,|),  separates  out  in  adcular  crystals  on  evaporating 
the  hquid  formed  on  passing  dry  hydrodiloric  add  gas  through  a 
solution  of  meconic  add  in  absolute  alcohol.  It  forms  very  stable 
salts,  called  £thylmeeonatet.  The  mother^Uquor  from  the  preparation 
of  ethylmeconio  add  contains  crystalline  Diethyhneeonie  add  {2Cfifi, 
HO,  C^HOj,). 

Meeonamue  add  (CjANO^J  is  predpitated  when  hydrochloric  add 
is  added  to  Meoonamate  of  Ammonia.  The  latter  salt  is  produced  by 
the  reaction  of  ammonia  and  ethvhneoonic  add. 

Oomenic  add,  Meiameeonie  acid,  Parameconic  add  (CiA0g,2H0). 
It  has  been  mentioned  above  that  when  *  solution  of  meconic  acid  is 
heated  to  ebullition,  carbonic  acid  is  evolved,  and  a  brownish  sdution 
results;  this  consists  of  colouring  matter  and  comenio  add.  When  a 
meeonate,  as  of  potash  or  lime,  jb  boiled  with  hydroohlorio  add,  no 
colouring  matter  results,  and  yet  comenio  add  is  formed. 

This  add  is  soluble  in  sixteen  times  its  wdght  of  boiling  water,  and 
separates  on  cooliiig  in  hard  anhydrous  grains,  which,  like  the  meconio 
add,  redden  the  penalts  of  iron,  but  they  diffiBr  from  it  in  every  other 
respect 

It  is  formed  by  the  mere  separation  of  oarbonio  add,  by  subtracting 
two  equivalents  of  which  from  meconio  aoid  we  obtain  the  add  in 
questions— 


Cx«HOii,  SHO  —  SCO,  e  Cs,H,Oa,  SHO 

Comenieaeid* 


— -v 
Heoonioadd. 


Comenio  add  is  bibado,  forming  neutral  and  add  eomenatea.  EthyU 
eomeiUc  add  is  formed  in  a  similar  way  to  ethylmeconic  add.  Chloro- 
eomenie  add  (Ci,H.C10^o+8  Aq.)  is  obtained  by  the  action  of  chlorine 
on  comenio  add.    It  crystaUises  in  short  prisms. 

Oomenamie  add  (C,,H|NOs).  Propared  by  the  action  of  heat  upon 
a  solution  of  oomenate  of  ammonia.  On  adding  a  litUe  hydrochloric 
acid,  and  oooUng,  it  erystaUises  out  in  platen  The  eomenamatea  are 
monobaaiei 
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Pyrom/eoouM  add  (C^f^fl^  ia  obtained  by  beating  meconic  aoid,  wbiph 
yields  about  one-fifui  of  its  weight.  It  is  purified  by  preaaure  between 
folds  of  blotting  paper,  and  crystalliflatiQn  from  eolation  in  water.  It  is 
fusible  between  248*  and  257*"!  &i^cl  then  flows  like  oil ;  it  is  entirely 
soluble  at  a  moderate  temperature,  and  is  more  soluble  in  alcohol  than 
in  water.  It  turns  the  pcmlts  of  iron  red,  and  its  salts  are  generally 
soluble  in  water.  It  is  formed  by  the  separation  of  four  equi^ents  of 
carbonio  acid  and  one  equivalent  of  water,  from  two  equivalents  of 
meconic  add.    It  is  colourless,  very  sour,  and  mono-basic 

Bromine  and  iodine  displace  hydrogen,  and  form  Bromo-  and  lodo- 
pyromeeomc  addt, 

MECONIN,  or  Opianffl  (C^HjqO,),  a  neutral  principle  existing  in 
opium,  first  noticed  by  Dablane,  and  more  particularly '  examined  by 
Gouerbe.  To  obtain  it,  an  infusion  of  opium,  from  which  the  morphine 
has  been  precipitated,  is  to  be  evaporat^,  and  the  crystallised  matter 
obtained,  after  being  pressed,  is  to  be  treated  with  boiling  alcohol ;  the 
solution  contains  narceine  and  colouring  matter,  from  which  it  is  to  be 
separated  by  subsequent  operations.    [Opium,  Alkaloids  of.] 

The  properties  of  meoonin  are,  that  it  is  colourless,  inodorous,  is  at 
first  tasteless,  but  afterwards  acrid ;  it  is  soluble  in  water,  alcohol,  and 
ether,  and  crystaUises  well  from  any  of  them ;  the  crystaUine  form  is  a 
six-sided  prism  with  dihedral  summits;  it  fuses  at  194**,  and  is 
volatilised  at  810°,  without  undergoing  any  change  of  properties.  It  is 
soluble  in  about  265  parts  of  cold  water,  and  20  of  boiling  water. 
Sulphuric  acid  gives  it  a  fine  green  or  purplish  colour.  Chlorine 
renders  it  of  a  blood-red  colour,  forming  Meddmc  acid.  It  does  not 
act  either  as  an  acid  or  an  alkali  Nitric  acid  converts  it  into  Nitro- 
meconm  (C ja,(NO,)0.). 

MED  ALXET,  a  small  medal. 

MEDALLION,  a  medal  of  an  extraordinary  size.  Medallions  were 
never  used  as  current  coin ;  the  term  is  more  particularly  applied  to 
ancient  Roman  medals. 

MEDALLION,  in  architecture,  any  circular  or  oval  tablet  on  which 
heads,  animals,  flowers,  or  other  objects,  are  represented  in  relief. 

MEDALS.  Numismatists  have  usually  given  the  name  of  medals 
to  those  coins  that  have  been  struck  or  cast  ror  particular  purposes  and 
on  extraordinary  occasions,  in  oonmiemoratlon  of  victories,  treaties, 
coronations,  and  similar  important  events,  or  in  honour  of  remarkable 
persons,  in  distinction  to  those  which  have  been  issued  and  generally 
circulated  as  money. 

The  words  medttgUa  and  medof^Mme  first  occur  in  Italian  writers, 
from  whom  the  English  and  French  have  evidently  taken  their  medal 
and  medaiUe.  The  derivation  seems  to  be  from  the  Qreek  /i^oAAoy 
(metal),  of  which  medals  are  always  made. 

A  reference  to  medals,  in  connection  with  numismatics,  has  been 
made  in  the  article  on  coins  [Conr],  to  which  a  few  observations  must 
now  be  added  respecting  them  independently  of  their  relation  to  the 
general  subject  Owing  to  the  eanier  writers  on  ancient  coins  con- 
sidering them  as  medals,  and  not  coins,  the  term  knowledge  of  medals 
was  applied  to  the  study  of  numismatics.  The  Greeks  struck  no  medals ; 
but  certain  large  coins  of  Syracuse,  weighing  from  668  to  680  grains  of 
silver,dekadra6hms,  or  pieces  of  10  drachms,  have  been  called  erroneously 
by  some  numismatists  medalUonB,  They  were,  however,  destined  for 
circulation,  like  the  20  shilling  silver  coin  of  Charles  I.  in  England, 
and  the  100  seochini  gold  of  Ludovico  Manin,  doge  of  Venice,  1789-97. 
The  first  ancient  medals,  in  the  proper  sense  of  the  word,  are  ihe 
Roman  brass  medaUMiu  [Numibmati08|,  with  which  may  be  classed 
the  brass  pieces  called  eonUomiaU,  apintruB,  ftc.  Qold  and  silver  coins 
of  unusual  sise  and  weight  are  also  called  medallions,  and  by  some 
supposed  to  have  been  issued  for  commemorative  purposes. 

iJnong  the  peculiarities  whidi  distinguish  modem  from  ancient 
medals,  may  be  mentioned  the  introduction  of  portraits  of  illustrious 
characten  who  were  not  of  princely  or  regal  houses.  It  is  remarkable 
that  while  busts  are  found  of  many  celebrated  poets,  historians,  and 
philosophers  of  antiquity, their  portraitsseldom  occur  on  medals.  When, 
after  tne  long  interval  of  daikness  in  which  literature  and  art  were 
enveloped,  frcmi  the  decline  of  the  Roman  empire  to  the  7th  or  8th 
oentuiy,  taste  began  again  to  appear,  and,  with  the  other  arts,  die- 
engravmg  revived,  it  was  employed  in  transmitting  to  posted^  the 
portraits  of  eminent  individuals. 

The  first  medals  were  the  productions  of  painters  and  sculptors,  and 
were  made  of  lead  or  bronze,  and  cast  in  motQds  of  day  or  fine  sand 
taken  from  modds  of  wax.  The  art  was  subsequently  tsJcen  up  by 
goldsmiths,  and  medals  were  made  in  repouss^  work,  or  in  ftHinng  in 
the  precious  metals,  or  in  bronze,  a  style  of  work  whidi  Corradosso  and 
Cellmi  chiefly  produced.  At  the  bsginning  of  the  16th  century,  in 
Germany,  medals  were  made  in  boxwood  or  soapstone  from  wbich 
moulds  were  made :  and  the  medals  csst  apd  chased  by  Albert  Dui«r 
and  other  artists.  At  the  beginning  of  the  17th  century  Camelio 
b^;an  to  cat  steel  dies,  a  master  mould,  or  model  of  raised  steel,- was 
made,  and  soft  iron  dies  stamped  from  it.  Cellini  had  previously  used 
dies  for  amall  medals.  About  a.oi  1588  small  enamelled  medals  were 
made  by  jeweUefs  for  ornamental  purposes. 

The  eariiest  examples  of  modem  medals  and  medallions  seem  to  be 
of  the  16th  century,  though  there  is  one  renuukable  exception  to  this 
in  a  medal  of  David  II.,  king  of  Scotland.  It  is  of  gold,  and  was 
probably  executed  during  Uiat  prince's  captivity  in  England,  some 
time  between  the  years  1330  and  1870.    Another  medal  of  a.d.  1371, 

▲BTS  AND  SOL  DIY.  VOL.  Y. 


of  the  Lord  of  Schomverst  is  also  known.  From  the  15th  century  there 
is  a  succession  of  medals  in  most  European  countries.  A  gold  medal 
of  the  coundl  of  Florence,  dated  1439,  is  one  of  the  eariiest  A  stiU 
earlier  one,  if  the  date  1415  is  correct,  is  of  John  Huss ;  but  some 
doubts  have  been  entertamed  of  its  authenticity.  Vittore  Piaano,  a 
painter  of  Verona, is  celebrated  as  the  restorer  of  the  art  at  that  period; 
but  the  medal  alluded  to  of  David  of  Scotland  seems  to  pityve  that  it  was 
practised  before  his  time.  Pisano's  medals  are  very  lam,  and  axe  all 
cast  They  are  usually  inscribed  "  Opus  Pisani  Pictoris.^'  It  is  curious 
that  he  should  always  refer  to  his  being  a  painter,  while  exertsising  a 
totally  distinct  branch  of  art  Another  painter,  Boldu,  in  1457  made  a 
medal  of  the  poet  Mesararo. 

The  Papal  medals  are  among  the  finest  of  a  continued  series.  OThey 
commence  properly  with  Paul  II,,  who  began  to  reign  in  1464,  those 
of  pontiflBi  who  hved  prior  to  that  date  having  been  added  to  the 
collection  by  his  successors.  Till  tiie  age  of  Jidius  IL  they  were  cast  in 
moulds,  and  not  struck.  Some  of  the  medals  of  a  later  period  are 
valuable  examples  of  the  art,  in  which  great  improvements  took  place 
under  Alexander  YI.  His  successors,  Julius  IL,  Leo  X.,  snd 
Clement  VII.,  had  many  of  their  medals  designed  by  Raflhelle  and 
Giulio  Romano,  while  Benvenuto  Cellini  and  other  distinguished 
artists  were  employed  to  engrave  them.  The  medals  of  Julius  III.,  in 
1550,  and  of  Gk^^ory  XIII.,  in  1571,  were  made  by  Covinio  and 
Bassiano.  Coimani,  who  engraved  in  1644  a  medal  of  Innocent  X., 
having  on  the  reverse  Olympia  Maidalchina,  was  imprisoned.  Par- 
migiano  engraved  a  medal  of  Grsgory  XIIL,  on  the  Restoration  of 
the  Calendar.  Many  of  the  Cinque-Cento  medals  are  chased,  as  well 
as  cast  or  struck.  A  G^erman  family,  named  Ermerani,  or  Hamerani, 
of  eminence  as  medal  engravers,  settled  in  Italy  about  the  middle  of 
the  17th  century,  and  executed  many  of  the  papal  medaJs.  This  talent 
was  not,  it  appears,  confined  to  the  men  of  this  family ;  Venuti  says 
each  of  the  daughters  also  produced  a  fine  medal.  In  later  times 
Girometti  and  Cerbara  are  renowned. 

The  G^erman  medals  commence  in  1453,  and  are  very  numerous ; 
the  Emperor  Maximilian  I.  and  Rudolph  II.  employed  Italian  artists, 
but  the  G^erman  artists  of  Augsburg  and  Nuremberg  acquired  great 
celebrity.  The  Sicilian  medals  appear  as  early  as  1501.  The  first 
modem  satirical  medal  is  of  that  time,  and  was  published  by  Fre- 
derick II.  against  his  adversaxy  Ferdinand,  king  of  Spain.  It  bears  on 
one  aide  the  head  of  Ferdinand,  with  the  inscription  fbrdinaitdvs  r. 
▲B.  TKTU8  YULFKS  ORBis ;  on  the  reverse,  a  wolf  carrying  oiF  a  sheep, 
with  JUOUK  uxuu  SUAVE  EST  ET  ONUS  icEux  LEYS.  Many  others 
might  be  mentioned  of  this  description.  The  employment  of  medals 
for  the  conveyance  of  satire  is  not  confined  to  the  modems.  They  are 
the-preoursors  of  the  modem  caricatures. 

In  Russia  the  taste  for  medals  commenced  with  Peter  the  Great, 
and  Maria  Feodorowna  the  wife  of  Paul  L,  and  Count  Feodor  Tolstov, 
in  the  beginning  of  this  century,  engraved  medals  of  considerable 
merit 

The  Spanish  medals  begin  in  1503.  The  earliest  of  Venice  appear 
in  1509;  and  those  of  Denmark  in  1474.  The  first  Dutch  medals 
seem  to  be  of  1566,  and  they  are  remarkable  for  the  elaborate  views, 
maps,  and  plans  that  are  engraved  on  many  of  them.  It  has  been 
observed  among  the  distinctions  of  ancient  and  modem  medals,  that  in 
the  former,  when  buildings  are  represented,  the  simple  elevations  only 
are  given,  while  in  the  latter  perspective  views  ate  exhibited.  The 
Dutch  indulged  very  freely  in  the  satirical  vein,  and  for  whidi  they 
eventually  paid  very  dearly,  as  it  contributed,  in  no  small  degree,  to 
bring  on  them  the  whole  hostile  power  of  France  under  Louis  XIV., 
who  is  said  to  have  been  highly  exasperated  at  the  publication  of  a 
medal  in  which  Van  Heubingen,  the  Dutch  ambassador,  was  repre- 
sented as  Joshua  (his  name)  arresting  the  progress  of  the  sun,  imder 
which  ^fpe  the  flatterers  of  Louis  designated  that  monarch.  Mueller, 
Pool,  and  Abeele  were  chiefly  renowned. 

The  French  medals  commence  with  Louis  XI.,  and  reached  high 
perfection  in  the  reign  of  Francis  I.,  who  employed  Cellini  The 
popularity  of  Louis  XIV.  gave  an  impulse  to  the  art,  and  we  find 
his  entire  life  illustrated  (with  more  respect,  however,  to  the  national 
glorvand  the  prince's  vanity  than  to  historical  tmth)  by  medals ;  some 
of  them  are  well  designed  and  finely  executed.  The  best  engraven 
of  these  medals  were  Dupr^,  Varin,  and  Duvivier.  The  medallia 
history  of  Napoleon  L  deserves  notice  in  the  aeries  of  medals  of  France. 
It  is  of  great  extent,  and  is,  for  the  most  part,  honourable  to  Freiich 
art  These  medals,  executed  by  Andrieu,Jeuffix>i,Droz,  and  Manfrediniy 
exhibit  great  classical  taste  and  feeling,  and  contain  a  record  of  the 
events  of  the  first  empire.  The  reverses  are  generally  allegorical. 
Many  of  them  were  executed  from  the  designs  of  we  celebrated  Denon, 
and  the  painter  David.  One,  struck  in  anticipation  of  the  taking  of 
London,  is  remarkably  rare.  In  recent  times  Barr^  made  fine  medals 
for  Louis  Philippe. 

The  series  of  English  coins  and  medals  is  one  of  the  most  perfect 
The  first  medal  is  of  1480.  It  is  of  a  large  size,  and  is  executed  in  the 
early  Italian  manner.  On  one  side  is  a  portrait  of  Sir  John  Kendal, 
general  of  cavalry  of  the  order  of  Rhodes,  with  lo.  kendal.  bhodi. 
TUROUFELLARIUB ;  on  the  reverse,  the  arms  of  Kendal,  with  the 
inscription  tbbcfore  OBSiDioms  tubcorum.  moooolxxx.  It  is  believed 
to  be  of  foreign,  probably  Italian,  workmanship.  The  next  English 
medal  is  of  the  time  of  Henry  VIIL    It  is  of  gold,  and  bears  the  king's 
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pcgrtnwt  c^  09*  f^,  wUh  an  ^uKviptikm  on  t^  xi^vwia.  TI19  0rgit 
cbrot^atiokmed4appe«ni9tbar«igxi  o|  ^4wwid  VI.  Yfaa  murfiill  ol 
Queep  Muy  az«  nunierQUB,  «md  veiy  interwtm  IfraW  ti>a  4mK8  i^«f 
bear.  TH^  W  ^iwiy  W  and  Itef  i^^l  x^edi^f  o|  IfUgab^  flbo 
Scotch  QorQAatiQii  medal  ol  CbarleB  jL  iis  o|  fiA^  fy^  wm  itnsiik  ii4 
JBdiubuiigli.  Piriot  wfs  tb^  best  artiat  o|  ^j^^  reigQ.  ilt  19  rqopv>»bte 
08  b«ix^  tbe  JOmvfc  struck  in  BntaifL  ^ii^  ft  ]Ag9Q4  90  ^  od&e. 
Specimens  of  this  xo^d^J  in  gold  aco  veiy  scfuoa.  XAi«  nmodaW  oi  tb# 
dummonw^th  ai\d  of  C;tutf*iS8  IZ.  ^e  by  fi^unqPi  4pi  W  ^9  JSQettai»|» 
Dutch  engi^Tinii^  who  were  suocoodM  ^  Cx:<^er,  «Qg^T/ir  in  tW  rojitfi 
of  Anne.  Thoee  of  Queen  Anne  are  interes^wg  ^Qi  their  iMWig 
charged  with  the  achievements  of  the  grea^  Puke  of  Marlbo];ougb« 
Soof  afW  thif  a  Genevei^  iiTtisti  of  the  nsiVM  of  Dawier,  was  emplQyed 
upon  the  medaJs  of  the  Jun^B  of  Knjg^d!,  and  executed  many  portnvitf 
of  royal  and  qther  illustrious  o^baraotess.  J^^^tter^  tfee  ipelebraied  ^'em 
engraTer,  made  medals  in  the  reigpA  of  Gciorge  ZIX.  {n  recant  tw^ 
many  adminsble  pedals  have  beiai  e^a^aywl  by  th#  Wyopa,  ao4 
IPistruoci,  a  celebrated  gem  engrarer. 

The  only  Oriental  nation  i£at  appears  4(Q  have  isaued  ine4ala  at  ao 
^ly  period  is  i^e  Chinese,  militax^  medals  haying  been  mied  during 
tbe  dan  dypaaty.  A.p.  10,  and  bomg  ]k^  up  tUl  the  iffev^nt  d4f* 
Few  <^  no  ^e^al^  ezij^t  of  Indiau  states,  exaept  the  su|:^)0A9d  gold 
medal  of  Jehax:^hivr,  A.p.  1^11,  representm^  that  moparoh  holdmg  a 
flower  on  one  side,  and  the  constellatjion  Leo  Qn  the  other,  wA^oh  19 
probably  a  coin ;  and  the  lai^  piecQ  of  Shah  Jehan,  m^^  At  Pelhi« 
A,D.  1617. 

The  study  of  medals  is,  in  its  class^pfgr/iatimp^Ftance.  Itv^disr 
pensable  to  the  historian  a;^d  the  ai^itii^uary,  .aqd  hardly  lesft.valw^ble 
Co  the  man  of  taste.  To  the  former,  medals  often  af^d  ioCormatpion 
that  cannot  be  obtained  by  other  means,  in  the  inscrijptions,  legends, 
and  tdlegoi^es  with  which  tl^ey  are  ch^ed ;  wldle  to  the  azitiat  au4 
connoisseur  many  of  them  o^^  ^ot  only  e^^Qeedinaly  beautifui  examples 
of  art,  but,  if  their  authenticity  can  be  depended  on,  a  s€|riep  of  medals 
of  apy  nation  is  one  of  the  beet  authorities  that  can  be  co^aulte^  for 
the  state  of  the  arts  oi  des^  of  any  particular  period. 

l^odem  medals  c^fier  in  their  art  and  treaMnept  .greatly  frqm  the 
Bpman  medallions,  tlbue  last  representin^i  a  few  4>ohtical  and  religious 
ideas  treated  in  <^i  allegorical  manner,  w^e  ^e^fls  xepresant  the  busts 
of  distinguished  persons,  or  <^  allettonci^  pecsonagcvij  auhjects  treated 
in  an  allegorical  poannor  derived  £rom  the  antique,  or  yarious  events 
represented  in  a  pictoiifd  rather  thiHi  a  jg^yphio  manner — fiegep,  l)uild- 
ings,  ec^ces^  inotrum^ts, n^chipep,  an^  other  9hjects  of  nature,, jut, 
or  civilisation.  Avfictpgffi  the  moj^mi^f  medals  tf^e  the  plaoe  of 
hmion^  rewards  ior  mer^  either  4^^  ij^t^tlefitual  acq^ireffimntB,  mili- 
tary, civil,  or  social  services,  and  have  i^enlace^the  croi9rs^,4rai^^ingB, 
imd  torques  presented  ;hy  .Qreece  and  i&on^  to  illustrious  .qti^^s. 
As  early  as  %sas:^  ly.  of  Trance,  i^)4  dur^ig  the  17.th  c^tury,  it 
became  the  practice  for  monarchs  to  present  medals,  having  their 
portraits,  attached  to  gold  chains,  to  waixiors,  statesmen,  and  men  of 
letters,  ^uch  chains  ^d  medals  were  preqented  by  t^e  Parliament 
in  the  days  of  the  Commonwealiih  to  iBlake  and  hia  captains,  and 
Elizabeth  conferred  similm:  re^ai^^^  on  those  ^0  aided  .to  ov^rthrpw 
the  Arpaada.  ^^hile,  too,  thp  medallions  cpnvey  little  information 
beyond  that  imparted  hy  com^,  the  ;n^nge  of  s^bjed^  in  ;nodem 
medals  '^Ul  convey  to  posterity  represex^tatiop  qf  bui^ix^gs,  invQp- 
fcions,  and  events  probahly  long  after  all  other  kf^owledge  9!  tpem  has 
perished/  and  will  prove  invaluable  aids  to  the  iuti^e  fi^^4<^^  ^ 
chronology,  histoiy,and  the  arts. 

It  wpujd  be  an  almost  endless  taa^  itp  ennmgratf  the  v<^zks  thajb 
liave  been  ^writteh  on  medals.  T^ie  prmcipal  works  on  modern  ?nedals 
are  thofie  of  Meqetrier,  ;F7eurem9nty  Godennesc^ie^'^enonnant,  ^ 
MiUing^;^  for  those  of  fVance ;  Van  Loon  nas  described  t^ose  of 
Belgiuz^  an4  the  Low  Couptr|es ;  .^e^^inger  and  J^epner  those  of 
Sweden,  Denmark,  and  Kussia;  Evelyn  ana  F>inkertop  those  iof  Eng- 
land ;  Mi^Bsuchelli,  tl^e  Italian ,meda]s  of  the  Cini^^erCento  peri9d ;  Klotz, 
tlte  sabyrical  pieces ;  and  Koehne,  some  of  Q^pDoapy.  S^e  13<)lzenthal, 
H.,  '  Skiezen  ;Eur  |Lunstge8chiq)^te  dor  JkledaiUen-A^h^t/  8vo,  Berlin, 
1840. 

MEDICINE.'  The  ^Uest  records  of  the  practice  of  medicine  are 
extremely  obscure.  Among  ihe  Jews  kt  ^ppeai^  to  have  been  entirely 
confined  to  the  pries1»,  an^^  the  ^hple  art  seems  to  ])ave  opqaisted  ip 
the  p^vention  of  contagion  by  isolation  pid.  clean Vn<?y»apd  the  admii}- 
istnition  pf  a  few  uncertain  remedies.  The  (i^lgyptiaps,  a'9Qor4ipg  to 
the  account  of  Herodotus,  must  n^ve  ma4e  some  littj^  prt^gress; 
purging  medicines  and  emetics  were  well  Renown  to  iibep^  and  ^uch 
t^sed  *  and  such  was  the  subdivision  pf  labour,  thajb  tl^e^  inr^^hysi- 
cians  lor  evQiy  sep<^ate  complaix^,  some  for  ^  /ayes,  otW*^  thp 
head,  otne^  for  the  teeth,  others  for  the  i^bdomixial  parts,  and  others 
for  diseases  which  did  not  manifest  themselves  by  outward  vj;^e 
Symptoms.  (Herod.',  ii.  84.)  It  appears  however  that  ip.tl^e  ,^imp  of 
Darius  the  son  of  Hystasp^,  ,the  Greeks  ppsaeaeed  at  leaat  more  skill 
thip  the  Egyptians.  (Herod.,  iii.  129.)  The  Qredts  probaWy  jlerived 
their  knowledge  of  medicine,  with  that  of  xs^j  other  arts,  from  Egypt, 
whence  Chiron,  the  Centaur  of  their  fables,  is  said  to  have  nrst  intro- 
du<?ed  it  among  them.  Bis  pupil  iSsculapius  [J^sculafius,  in  Bipa. 
Dnr.l  so  much  improved  the  art,  that  he  was  deified;  and  Hachaon 
and  Podalirius,  l^s  sons,  accompanied  the  Ori^ciau  ajcmy  to  tV  ^i^go  of 
Troy.    From  circumstances  mentioned  in  the  '  Iliad,'  it  would  appeifr 


tbaiil  their  pcactioe  was  almASt  entirely  confined  to  the  Uif»!m&o^  of 
wounds^  wnd  ths;t  <^ianns  and  inoantatjipQs  tinned  ^  oonsiaeir^hls 
portion  of  the  wnffiOA  nWo^  thsT  employed.  The  descendants  of 
/f^TJlftpiil*'  ^ei)s  for  many  yesfES  |hs  chief  practitioners  of  m^ciue : 
they  were  called  Aie>epiad»,sftdw.y9  ^  pzMU  of  th^  wmples  erected 
in  honour  ol  tbedr  prcspsniAor,  to  which  the  sick  were  aqoustomed  to 
reaori  lor  advios  and  the  appUoation  of  remedies. 

In  t^ie  $th  century  b?f az)9  the  Christian  era,  modJoUi^,  gith  .oth.er 
sciences,  begaju  to  he  more  philospphically  studied  fn  Qreece,  2Uq4 
among  ^e  first  of  tho«s  who  devoted  much  of  1j^  j^e  j^  th^  in^ 
vestigation  of  the  structure  and  functions  of  the  apimal  hody  vrofi 
F;yibagoias.  His  pupUs  Dsmocritus  and  Heraclitus  app^^jr  ^  £0 
have  added  considerably  to  the  knowledge  both  pf  an^tc^iy  and  oi 
practical  ^ns^iciJAS,  and  their  oontemporSiiy  Herodicus  firyt  introducc^d 
the  practice  of  gymnasitic  exercises,  which  afterwards  formed  fo  largo 
a  part  of  fp^edical  treatment.  [GxMVAsrics.]  J^ut  tA^e  mostremivrk- 
able  nnap  in  the  history  ol  medlciijie  iju  Cbreecs  was  HippocsraAes,  pue  vl 
the  Asclepiadt^,  '«rho  was  bpm  at  Cos  (where  one  of  tine  chief  templti^ 
was  ereotod),  b.o.  i(K),  and  was  the  pupU  0^  Heraclitus  and  Hero^Mqus. 
[HXPPQGBATES,  U)  ^0.  Div.]  The  improvements  which  he  made  i^ 
medicine  (and  many  pf  which  are  detailed  in  the  article  referred  to) 
were  ao  considerable,  that  for  mmx^  ce^pries  his  supoefisors  appear  tp 
haye  been  content  to  foilpw  him  m  revec^tial  imitation.  His  spns, 
Thes^alus  fmd  brapo,  4vpd  his  spn-in4aw  Polyl^ius,  w.pre  the  most 
renowned  of  his  descex^dants,  and  they  ai^  generally  regacde^  as  the 
founders  of  the  medical  sect  or  school  whiqh  .wss  called  the  Hippp< 
crs^tean  or  Dpmfitio  sect. 

The  establishment  of  the  Alexandrian  school  of  philosophy  forms  tbs 
next  most  important  epoch.  The  science  of  medicinp  was  assiduously 
cultivated,  apd  the  human  body  was  4i^  dissected  in  Al^^candri^  by 
Eraaistrptus  an(i  Eerophilvuk  [HsaofaiLUS,  in  Bk90.  Dx^-]  ,Xhn 
former  was  the  pupil  of  Chrysippus,  a  violent  opponei^t  ol  thp  QippP' 
cratio  scfiooL  sn^  a  bpld  innovfitpr  in  m^^pine,  with  who#  probably 
originated  tne  sc^usm  in  conseguepoe  of  which,  for  some  pf^iturie«, 
evezT  physician  ranged  himse^  in  one  of  two  sects,  the  Dogmatists  and 
the  Empirics.  Tl^e  DogmatUts  held  that  4iaease  could  pot  \^  secvu^j 
treated,  excqtt  on  Uie  ip^pdatipp  of  a  knowle^gs  pf  the  ^«f4t]:^  stj-uc- 
ture  axid  aoqons  qf  ,the  Ic^)^,  and  of  tpe  infiuenoe  of  repiedies  and 
the  effects  of  disesse  ppop  it ;  while  the  Ep(tt>irios  majpfained  t^t 
such  knowledge  was  not  only  unnecessary,  but  unattainable/  and 
that  s|n^  c^p^jrieiipe  slioi^d  be  the  noly  .guide  to  pn^ctipe.  Tno 
progress, of  the  science  w^  0)^47  snpst^  by  thp  pl^seryiftiop  of 
facts  beu^  neglected  in  the  .{^rpour  |v'ith  .w)ud^  «ach  pari^  ai^;)^ 
its  own  cause,  and  the  disputo  oply  Sfi^^d  \fi  .(ie9fffi  f^ith  t|^e  introduc- 
tipn  qf  a  new  spct 

Puri^g  the  early  periods  (4  tbc|tpo»n  ,4nfii^  wsi3ilQin»  fmv9fi  \» 
have  been  little  activated,  s^  according  to  ^lUix^y  (^m^  1}»  i^wne 
was  fpr  6O0  years  wi^Ht  pro^^s^ed  ^ysicians,  t)iovy|^  ,QQt  q^ix'^^y 
without  medical  .J^npwiedgp.  The  fix^,u^4ixif^^  of  f|z\y  ^{pin^sncfs  .ii(hp 
practised  mediqne  in  ^n^  t^as  Ascl^jjdi^*  q^  ^Qithypia  [A§Qif  ^uj^i^* 
in Bxoo.  Div.]. wliolivpd ipthe cpntu^  VrfPye  t^,po«p|Qfe])Qei))ent pi 
ihe  Clirii^ti^  era ;  l)pt  ^  do)^  not  appear  ip  h«^f»  a4^a^i9^.ti»  fV^QFf- 
ledge  pf  t^ie  scieppe-  ^&.V^»  spcceedea  .tur  his  pupjl  f]^bf¥Kni>9P«  ^ 
founder  pf  a  sect  called  M6tho4ins,  w)ip  £eld  doptnnps.p^ly  |ot4r- 
n^ediato  betwi^  those  pf  the  Pogipatist^  i^id  of  the.F4npin.cs.  A  hfrgis 
zpajprity  of  succi^^dipg  p]^sici4ns  att^e^.tl^pmselves  to  this.sspt,  and 
amon^  them  were  Spranua  apd  Ai^-elW^u/i,  W^pise  w^^*U^  ^^  the 
principal  that  remain  of  t)^  periods  • 

^hout  t^o  centpries  lat^  \^  Mptho^ica  nr^l^  dix)4^  into,nHioffpP1l3 
sects,  as  the  doctn^es  ol  particular  ply^sicians  .bppams  jpore  gsoenJJiy 
received,  Thp  phief  of  ^nsfe  seci^  .were  the  JE^peumatips  an{l  the 
jSclectica  The  forz^r  ars  JfepfVi|^P^o>  by  thalr  ippst  amij^^t  w^tor, 
Aretoous  FABfT^us,^ ^ipp. lixvj, whp  )iyed  in  the r^ignol  Vpsp%8ian, 
and  the  chief  poipta  of  thev  dActrin^s  aj^e  detailed  in  his  life.  Qf  the 
!^cl^ics,  the  most  ^pl^l^jistod  W]as  HMS^^genes,  of  ApjMpea^  who  .priiH> 
tj^ea  atBpme  in  the, time  of  T^jyi^.  3ut  tpe  ipp^t  rpnu^i^ble  writer 
of  thjjs  0^  W|^  Cclsus,  in  whose  fr(X^,  '*  X>a  Hedicin4,  Uie  pr^gc^  a^d 
cppditiop  pf'me^cine  previously  tp  and  fluruig  his  life  ^re  amfi^y 
detaileo.  [Celsus,  in  &oo.  I^iv.l  ^e  was  the  ^t  iv^ti^/B  rI  .Kciiue 
who  is  known  to  have  studied  medicine,  anfl  tj^  .o|^)y  ,p|ie  who  did  so 
with  si^Gce^B.  ^  ;In.his  time  mi^dicine,  :^)4oh,  ^  a  science,  ppj^.be  said 
to  haye  had  iis  origin  wjth  ^pppciates,  hap  tpade  copeB4ei3al^e  pro- 
cress  ;  the  seve^^  ^qU  of  it0  profcj^rs  difiorod  leather  in  their  pfie- 
toneions  than  in  a^j  ifuportant  point  of  knowlpoge;  t^o  philp^oplucal 
Ic^aniing,  whloh  ^ome  soug^it  /mid  others  flesplf^d^wifis  ^^Imost  entjrely 
liypoil^^i(^I,  Sff^  }iad  ,f  eSatipp  only  to  |^ho  dupt^ip^  of  t^ie  i^utual 
^tions  of  i^igiQagratpips,  ^^W^nts,  /)pd,.«ipirite„hHt  all  had  bppn  alike 
j^ng^ged  in  the  study  of  practical  me^icme,  ^  ^^e^r  acpumulatcd 
exp^ripifdd  had  by  .^1^  tipe  lormpa  a  vpxy  cppsidpfal^lp  <HPOW>^  ^^ 
ps^jful  jlpipwlcdgp. 

the  mdii^i^ual  )r^p9c  .histpigr  Ipxin^s  the  ;^sxt  .chi^  .sppsh  in  tl^ 
histoid  of  medicine  jfi  Oalpn ;  but  it  wiU  pe  i^nnp^^fsaqr  .to  repeat 
what  nas  already  been  said  ot  ]^  doctrines  an4  praptf9e.  [GiXK2(,  iu 
Bioa.  Drv.]  Fpr  a  long  .time  a||^r  14b  (Icath  phj^^cums  w^e  chi^<-y 
occupiecl  in  commenting  on  his  \v<)^ks,  fuid  imitating,  as  dqs^  as  they 
could,  his  practice.  His  writings  we^  regarded  as  ultipoate  ^uthprity, 
and  evexything  that  seemed  opposed  to  them  was  st  once  rpjecteU. 
From  the  time  of  Galen  to  the  ith  pentuiy  the  oxdy  names  ol  m\y 
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f^pnid  (and  ilMk  jH  btft  riteaSl)  ^  Bbita^  EmplrletuB,  Or!b«riuB,  JEiAva, 
Alexander  TrallianuB,  and  Paulua  of  JB^tliA ;  ftud  sft^  thd  deMh  of 
ihb  I^t  o!  tiiese,  iio  ia»iie^  weirk  of  i66  HM  mefil  wtt  ptiBliSJAod  in 
the  Qte^  langtia^. 

^om  tk^  7tli  to  iShe  12tli  beiitni^  fhe  (fi^  mtlidki  Hi  WHi{i3j  InVd^hM 
itisidG  afly  tn*ogre&,  Oi*  tb«  erveiti  tft^vented  fit)i]S  Y^tlKtfi^toffl^;  "1^  mi 
Arabisil.  It  lippeaiit  IhSf;  on  i^e  eonqito^  df  AMIoittriii  teifnil  ffOcflM 
^V^cre  djtrbd  from  this  bntriing  of  !t«  mnghifibMit  Ylbrkrf,  Ml  tbat  liteottg 
them  ^er^  ^bto  i<frltiiigft  of  HippOcratbs  attd  GiUt^.  Th«  littttt*  weiHy 
Boon  translated  into  Arabio  and. diligently  studied^  atid  ^  i^i^  eftrUetift 
AtaMad  vfiSfka  dh  fiMdfdne,  to  ^de  Of  Afafuil  itt  the  8tti,  ^d  0i&»f(p?on 
!h  tlte  ^h  c^ntutr,  {tf«  tittle  indr6  tban  tnMiPcriptt  df.tbom  of  Galen. 
One  of  the  toOft  mttstfioofi  of  ^e  AfabiAfi  tfeliool  ^  JUuttieer  [BkAtBft, 
in  Bioo.  Div.l,  who  was  bom  in  the  9th  centuiy,'and  whose  #Oriai 
bont^  jbioi}  off^hail  obsertdtionA,  of  iHii^  the  *ttio^  retetttfkible 
ttrlatb  to  tomo  fmportitht  diseases,  uiiktkoirh  io,  or  stt  I^ast  xkOt  dMiDribAd 
b^  fohu^rr  'i^ter^,  i^  Mia^SpOx  atid  tbedsll»r.  ffl  «h6«  j^HK  bf  Uii 
irtitin^  width  relate  to  t^harmac^  Hhazes  describe  ft^d  Of  thi)  eftfliMt 
bf  whzlt  lire  called  chtlxnical  rfeniedie^;  -vffaioh  are  doubtlefe  Mtggd^  hf 
the  recent  origin  of  the  systematic  practice  of  chemistry  osaHoti^  Im 
countrymen.  After  Rhazes  was  Ali-AbbM;  aiid  af(bf  Mfti  Avicrinna 
iAticE^Nl:  ib  Bid(h  Bit.},  ^o  Mtnfled  the  Highest  repute  of  all. 
Wb  iM  bon  iii  980,  ikid  ham  1^  roltimiiiottt  wrkiogA,  #hieiit  how(jt«r 
appear  to  show  that  his  fame  is  deserved  only  when  he  is  plabed  Ifi 
cbthpailBotx  #ftll  his  ebnt<<tnpbraHte.  K8itker  AViOMik  nbr  the  klter 
writers,  Mestie  and  AlbUcasi#>  ooHtribhted  (inTtiiing  of  ltn|)ibrtAnce  io 
the  pfog^eite  of  medicine.  Avensioar  And  Aterroes  iHA-e  '<^^s&.plm  ol 
the  Atabiah  sOhool,  aiiid,  thotigh  it^ires  of  Spain,  wtote  in  the  Arabic 
)^gtiage.  The  fofinef'  wte  the  preceptor  of  the  latter,  And  llred  in 
the  11th  cetitm7,  And  his  works  are  amotig  the  fetr  thftt  eihitAt  elven 
slight  departures  from  the  dootritied  of  Qoleil;  The  bircumdiiuiceA 
which  chiefly  mark  the  period  of  the  Arabian  school  of  medicine  are, 
the  more  correct  description  of  several  diseases,  the  first  records  of 
some  new  and  important  ones,  and  the  introduction  of  several  valuable 
remedies,  both  from  the  vegetable  productions  of  tke  tropical  and 
oriental  countries,  and  from  the  chemical  processes  which  were  then 
first  brought  hito  general  use.  But  the  physicians  adhered  too  care- 
fully to  the  doctrines  of  Qalen  to  make  much  progress  in  their  science ; 
and  auatomv,  physiology^  aild  pathology  ilp|>eat'  to  have  been  almost 
entirely  neglected. 

From  the  decluie  ot  the  Aral)iati  bcliool  hi  the  IStli  bentur^  tb  the 
begiiiiiing  of  the  15th,  ih^  hi^toi^  of  hiedicifa"B  pf-eSents  few  circum- 
stances of  interest^ .  The  dis^blipn  of  Ine  Biliilan  body  Ivas  firSt  pub- 
licly practised  by  fiohdini  at  Botognd,  abpUt  the  y-earlSiS*  dnd  at 
about  the  sdme  time  lived  Gilt^rt,  tng  first  ^Iltglisk  writ^  oii  medicine 
who  acqiiited  any  repute.  BistWeeh  the  iSth  dHd  istll  fc^tittiries 
several  of  the  most  important  lixlivetMtied  ^ere  founded^  idih  a*  school 
of  niedicihe  attached  to  each  :  that  Of  &ilerno  waji  established  lii  the 
12th  century,  that  of  Montpelier  in  the  13UI,  those  of  Bologna,  Vleilnji, 
and  Paris  in  the  14th,  and  in  thd  15th  thode  of  6oniei,  Pauiua,  Pavia, 
and  several  other  cities  In  lidly.  By.ttiedns  of  theSe,  and  by  the  im- 
petus which,  with  all  other  science^,  i^  tecelved  from  tile  ihveiition  of 
printing,  medicinJE}  again  commenced  a  forward  courde.  Ixi  thifl  dotitttry 
it  derived  the  greatest  advantaged  from  Litacre  [LiNaC&E,  ill  Bldo. 
Biv.]  and  the  establishment  of  the  College  of  Physicians,  to  whose 
members,  in  succeeding  years,  several  oi  the  most  brilliant  discoveries 
are  due. 

In  the  15th  century  the  sect  of  chemical  physicians  arose,  and  their 
ctoctrines,  imder  the  bold  advocacy  of  Paracelsus,  who  piiblicly  tumt 
tiie  writiugEi  of  Galen,  obtained  cohsiderable  credit  and  ntimerodi^  sup- 
porters. Their  main  assertioii  wad  that  the  operations  of  the  living 
body  are  entirely  governed  by  the  same  chemical  laws  sA  obtdin  in 
inorganic  matter ;  and  the  works  of  aU  the  Wrltelil  of  th^  l5tU  cehtury 
are  filled  with  arguments  in  support  either  of  thlK  dObtHnO  or  Of  the 
niol*e  ancient  tenetA  of  Galeh.  The  Galehidtd  Were  6i  cbutse  the  more 
learhed  part^^  itho  were  well  versed  in  the  andent  bookft ;  while  the 
chemists  were  chiefly  those  who  were  more  practically  skilled  in  the 
^irts  ot  that  neWly  discovered  ibience.  Keither  partv  bail  be  ^d  to 
h&ve  xhueh  adv&nced  the  khoVl^iedge  bf  inedicifly;  but  in  the  tiliddle 
of  the  16th  century  the  most  important  improvement  oomm^nced  in 
^e  diligent  and  accurate  study  of  anatomy  bv  Yesalius  [VESALins,  in 
Bioo.  t)iV.],  who,  disregarding  the  genend  obfotiuy  which  he  incurred, 
carefully  studied  the  structure  of  the  most  important  parU  of  tiie 
hunian  body. 

From  the  time  of  Veaalius,  the  stucly  of  atiiitbniy  Wdj^  dilig^iljr 
pursued,  and  in  the  early  part  of  the  l7th  6ehtufy  wds  ItWttrdea  by 
sevetal  of  the  iiiost  iiitereBtlng  and  important  disboVbries ;  8d  that  of 
the  circulation  by  Sartrey  [HAtivfif,  in  Bida.  DiV.],  of  the  abSdrbbiitB 
by  Aftdlitife,  of  the  pt-ocesft  of  rds^lratioii  by  Malpighi  [MAtMdHi,  in 
Bioo.  t)lV.],  ahd  ntiinerouS  Others.  Amoti^  the  mbst  celebhited  faien 
of  the  17th  century,  may  be  enumerated  Glisson,  Bartholin,  Riidbeck, 
Fabricius,  Hooke,  Sylvius,  Willis,  Itiolannft,  f^opius,  and  Bellini. 
All  of  thehi  were  emtlloyed  in  the  diligent  |)ur8uit  of  anatoiliical  and 
physiolbgical  ktioMedge ;  ahd,  somewhat  later,  Sydenham  fSTDEirRAii, 
in  Bioo.  Drv.]  hgAih.  introduced  a  truly  Hippoctatio  thode  of  obser- 
vation of  the  phenomena  of  disease  in  its  syinptonis.  causes,  and 
effects,  and  in  the  Ibfluence  of  remedies  tipoh  it.  By  the  combined 
eflbrts  of  thid  zmatomists  and  the  practical  physi'cttms,  medicine  in  this 


dentury  Aide  fM»  most  remark&ble  progrew,  atthough  it  was  !n  SofM 
measure  checked  by  the  attempted  appliestion  of  the  la>^  of  mechafiici 
(theh,  from  Hth  discoveries  of  Newton  and  others,  the  doAnin&tft  suenee) 
to  the  expkHiftMon  of  idl  the  ptienomiena  of  the  livi^  bod^.  Tike  kLt^o- 
fttathem&ticiiiitt;  aS  thdM  ilrho  Sop j>brtea  tbiS  tbeoiir  Irere  <ttlMdj  Wefe 
kmg  ^jlaged  imh  the  dh^ftnisW;  Who  had  alreti^  ie(«^«e#M  thft 
Galenisfs;  ibid«6  thts^HVifltftMfl^lLS  tik«lSa^ded«m(tf  ^VilldiBM 
foifAded  by  vi^  Hel6ion«  rsmMm^i  yi»i  ffi  moo.  Dtr.},  whM  M 
Hub  obt^ncA}  complete  ttHstinmof  oV«f  botti;  The  TftiimiU  Held  that 
there  is  in  the  living  bbd^  &  prl&cipl^  {nftStt  #Meh  difforsnft  iftdfffbem 
of  the  sect  oOnfefred  dififbrent  hjrpOthetical  ft^ifMllatiotti)  f»li!di  ffreftide« 
over  and  directs  hU  the  processes  Of  the  Ililng  bod^/  ahd  iH  SkMih^ 
oppoatA  to  the  influence  Of  eheblM  and  mechanical  ^Igellts;  fSkmt 
HofRnaiin,  ahd  BoerhaiiVd  weirb  of  this  sdtool,  though  midti  ^"iHiAm/bly 
modified  the  oftinions  of  its  founder. 

Among  the  pupils  of  Boerhaave  were  Van  S#iet^  ind  Haller^ 
[HAiXto,  in  Bioo.  Dtr.)  The  former  adopted  the  hypothetical  spfrit 
Of  the  flchool  too  closely  to  lidd  much  of  reid  vakie  tO  m^cil  ifofenoe  y 
but  the  latter  may  be  fairly  considered  to  have  done  more  for  it  than 
any  other  Sihgli)  ffidiVidnaL^  Before  the  time  Of  H^ef,  the  otAseir  of 
Harvey;  Glissozl,  Malpi^fhi,  and  others  who  demoted  themselveis  to  the 
Shnple  obierVittiod  of  f&tsand  the  evidehtdeduotionfl  fl'Om  tfiemi/  H^tfn 
exceptional ;  but  sixkeb  his  time^  the  exceptfoiss  have  rAther  been  those 
who,  with  A  comparative  neglect  of  observation/ have  endeavoured  only 
to  find  at  jiipport  some  theoty  by  which  all  the  phenomena  they  met 
iKt&  ini^  seem  explained.  HiUlfer'S  eonteinpOMit  OvUlen  [CtriLSlt, 
in  Btoo.  Div.},  thongli  he  ;^ielded  mnch  mote  to  theory,  wiifl  of 
eminent  SbtViOe  in  the  study  of  '{)itLctiea]  medibine ;  kAA  Ms  o^oneikt 
^Own  is  [Acknowledged  to  bi(v6  intrOdnoed  many  hseftil  iessotti  111 
the  S^e  branch  of  the  i^hdfi 

With  tlie  gimliial  ol>Iivion  of  the  K^otheiM  o!  b6th  Cbllen  aOd 
Bl-oWti;  the  iheoreticai  Study  of  medi^ihie  ink^  b^  ^hddered  to  liave 
enfireiy  keaHOdi  aiid  in  the  present  dhf  We  ma^  o^Haiiiljr  h^  Hadd  to  be 
without  Aaf  ^n^fai  mediba!  tUeoty.  FroM  the  tiihe  bf  Htfller', 
medicine  liaS  aoqiiired  more  and  inore  nedHy  the  chtlractef  Of  a  Science 
of  simple  observation  and  the  patient  investigation  of  fAtstA.  Its 
history  would  therefore  consist  of  little  more  than  a  roeftal  of  Sucoea- 
sive  discoveries,  eteh  perhaps  small  when  comi)id^  with  the  vast 
dmount  of  knowledge  still  unexplored,  yet  altogether  so  numetons  that 
even  a  sketch  of  them  conld  not  be  here  ihiimluced.  The  reader  muSt 
therefore  be  referred  to  the  several  drticles  On  the  different  branches  Of 
medicine  ^d  its  ColhtterSl  sifiehoee,  and  to  the  Eves  [Btoo;  Div.J  Of 
those  who  have  b^eh  most  conspicuous  for  their  discoveries. 

MEDITATIO  FUGAQ  WARRANT,  hi  the  hiw  of  BootUnd,  is  a 
writ  by  which  a  debtor,  supposed  to  be  about  to  make  his  escape  from 
ihh  country,'  is  (dreSted  and  kepft  ih  eiistodjr  nntil  he  paV  the  debt,  or 
find  security  to  pAy  it  if  he  fibdl  1)«  jiidieittlly  fomid  Hable  to  do  so. 
It  may  b^  l^ranted  by  any  judge  havidg  jurisdietiod  in  qdestions  of 
debtor  Undchedito^,'  M  by  a  Sheriff,  bt  tbe  m^lgistrotes  of  a  hxti^h, 
Wheh  granted  by  a  Sheriff,  it  has  the  advaiiti^  thiit  it  may  be 
eiecttt^  ill  fttiy  piirt  of  Scotland,  Whether  WithOiit  6t  iHthin  the 
jnrisdictioh  of  thb  Sheriff  who  ^nts  it 

MKtiUIiLIl^.  A  name  giveii  hf  .Tofah  to  iihe  p^th  of  the  ddet, 
ftlter  it  has  beeii  treated  witii  watbr  and  With  dTtc^oL  It  iH  iilSolnble 
in  Watei*,  alcohol;  btHer;  oils,-  or  fliluto  alkallilt^  soliitiohfc;  eoiicen- 
ttated  SHlpttul^  fbid  carbonises  it$  hitriO  lieid  &»liv«^  it  ihto  OiialiO 
acid. 

It  is  A  modification  6i  ttelhilofee.    [CfetLtrLofeft.] 

MEERSCHAUM  metbiit  in  Genilan  k^a  ffiam  ;  diid  ¥lat  eqtiivai^^ 
French  name  of  ictt^  de  iner  iS  applied  to  ihe  same  sabstafi<;e.  It  i^  k 
irilioiited  nut^eskii  mlheral^  f oUhd  in  Qriieee,  Tdrkey,  and  i  ft W'  Other 
countries  It  U  used  by  the  Tarim^  fot-  washing  lineh^  flomeWhat  ih 
the  same  miiiihet>  as  pWl  iish  or  fttUerS*  earth.  The  miheHd  is 
prilifcdpdily  tli^  hoWeVel-  aS  A  Inaterial  for  tolmocb  Jiipes,  whibh;  Wheh 
made,  fire  iMttd  ih  meltild  tillow,  then  in  White  Waf ,  hnd  firialljr 
poliiihed  with  tilidvb-grtbs.  If  ^huihe,  a  theerschauxh  pipe  acqxiires  a 
beautiful  brbWn  colomr  Aftei-  bein|f  Smoked  for  Some  tinie.  tnd  oil  of 
the  tobacco  beifig  absorbed  hf  thb  bl&y ;  and  thai  iS  a  Jidiht  tb  whioh 
ooimoissbUH  in  Smoking  athich  mlich  ihiporiaitiee. 

%  B;  D.  CiiU-ke  givb^  some  ifltbresting  detdilS  oh  this  Subject;  Ih 
the  Crllnea  the  me^rftbhsuih  dily  is  c&lled  ibfjf-HI,  and  fbims  tt  stfatuih 
ilboUt  two  f^et  thick,  b^hedtli  A  min^  ifiibker  Striiiuhi  6f  wM.  "  The 
first  rude  form  is  given  to  the  pipes  upon  the  spot  whbre  the  lliiheral 
is  fbuhd ;  hel-e  they  at«  phssa^  Withixi  A  motild;  and  Bdd  in  the  ihih  to 
hardedj  lifter Wdrdk  the^^e  blkbd  ih  afl  oVehiboil^  b  ihilk,  kbd. 
rubbed  With  sbft  Itikther.  Ih  this  fatatb  tliey  (fo  to  Cbnsttotino^le, 
where  therd  iS  a  peciilhkr  WbAAt  ot-  kh^n  fbr  thd  Bale  bf  th^m ;  ih»f  ki^ 
then  bbtight  Up  by  lhbtchant«>  iknd  §eiit  by  cili^aiis  tb  l^esth  Ih 
Hnnga^;  Still  the  form  of  the  pij^b  lis  litr^e  diid  inide.  At  Pesth  a 
manufacturer  begms  to  fit  them  for  th^  t^^rinkfi  m^kets.  They  are 
there  SoAked  for  twefity-fbiii-  hoiirfei  in  Wdt^r,  ahd  theh  turn^  in  a 
lathe.  In  this  process  mahy  of  thedi,  proving  porOUs.  dre  iiejedted. 
Sometimes  only  two  ot  thteHi  out  of  ten  Ar6  deemed  Wortnv  of  further 
labour.  From  Pesth  they  are  conveyed  to  Vienna,  dhd  fr^uently 
mounted  in  silver.  After  this  they  are  carried  to  the  fairs  of  Leijbsio, 
BVankfort,  Mannheim^  and  othiar  towns  upon  tiie  Rhine,  wheiia  the  oest 
sell  from  three  to  five  and  even  seven  pounds  sterling.  When  the  oil  of 
tobacco,  after  long  smokitig,  hu  giveh  them  a  flhtt  pohsulain  yellow,  ot 
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which  ifl  more  prized,  a  dark  tortoiae-shell  hue,  they  have  been  known 
to  lell  for  forty  or  fifty  pounds  of  our  money. 

Since  Dr.  Clarke  wrote,  a  change  has  taken  place  in  the  manufao- 
iuring  arrangementsL  Bough  Turkish  bowls  still  occasionaUy  come 
to  market;  butthe  meersmaum  is  mostly  sent  to  Germany  in  the 
form  of  inegular  blodoB,  with  obtuse  angles  and  edges:  requiring 
careful  manipulation  with  the  aid  of  water  to  remove  iirogularities  and 
faulty  portions.  Many  specimens  contain  a  harder  sort  of  meerscbaumi 
whid^  the  Germans  call  hrtidtmaum,  and  which  Ib  a  cause  of  much 
difficulty  in  the  subsequent  carving.  In  order  to  economise  the  shreds 
and  panngs  produced  during  the  manufacture,  they  are  brought  to  a 
fine  powder,  boiled  in  water,  and  moulded  into  blodu  with  or  without 
the  addition  of  dtav.  Each  of  these  blocks  is  afterwaids  moulded  and 
carved  into  a  bowl.  These  bowls  are  distinguished  from  real  meer- 
schaum by  a  greater  speoifio  gravity ;  but  in  other  respects  they  are 
not  easily  distinguished. 

Some  lai;^  and  fine  speoimena  of  meersd^um  are  carved  so 
elaborately  mto  pipe-bowls,  as  to  command  two  or  three  hundred 
guineas  each. 

MEGABIAN  SCHOOL.  After  the  death  of  Socrates  the  majority 
of  lus  disciples  retired  to  Megara  ('  Diog.  Laert'  ii.  106,  iii  6),  where 
Euclid,  one  of  the  oldest  of  them,  resided.  [Euclid  of  Megara,  in  Bioa 
Drv.l  A  few  of  these  disciples  remained  at  Megara  with  Euclid,  who 
was  looked  upon  as  the  founder  of  a  school  of  philoeophy  which  is 
usually  known  by  the  name  of  Megarian.  In  this  school  the  Eleatio 
phUoBophy  was  taught,  modified  to  some  extent  by  the  doctrines  of 
Socrates.  The  Megarian  phUosophers  maintained  that  the  Supreme 
Good  was  always  the  same  and  unchangeable.  They  were  distingpushed 
in  later  times  by  their  dialeotio  subtlety,  and  by  the  invention  and 
solution  of  so^iisms;  on  which  account  they  were  called  Eiistici 
{ipurriKotj  and  Dialectici  (SiaXcKriaoO.    ('  Diog.  Laert,'  iL  106.) 

The  most  celebrated  of  the  sucoeBSon  of  Eudid  were,  Eubulides  of 
Miletus^  who  opposed  certain  opinions  of  Aristotle ;  Diodcms,  sumamed 
Cronos,  who  was  originally  of  lassus  in  Garia,  a  pupU  of  Eubulides, 
and  who  lived  in  Egypt  in  the  time  of  Ptolemy  Soter ;  and  StUpo,  who 
was  originally  of  Mc^gara,  but  afterwards  resided  at  the  comt  of 
Ptolemy  Soter. 

MELAIN,  a  name  which  has  been  given  to  the  colouring  matter  of 
the  ink  of  the  cuttle-fish.  It  is  obtained  pure  by  evaporating  tibe  ink 
to  dryness  and  boiling  the  residue  successively  in  water,  alcohol, 
hydrochloric  add,  more  water,  and  a  little  carbonate  of  ammonia, 
lir.  Prout  found  100  parts  of  the  dry  residue  of  the  ink  of  the 
cuttle-fish  to  be  composed  of — Mdain,  78' ;  carbonate  of  lime,  10*40 ; 
carbonate  of  magnesia,  7* ;  substance  analogous  to  mucus,  0*84 :  various 
salts,  2*16. 

This  substance  has  not  been  further  investigated,  and  its  ezistence 
as  a  distinct  body  must  be  regarded  ss  problematical. 

MELALEUCA  CAJEPUTI  (Bozb.),  the  MelaUuca  Minor  (Smith), 
a  native  of  the  Molucca  islands,  but  cultivated  in  North- West  India, 
vields  the  oil  termed  cajeput.  It  is  obtained  by  dislallation  of  the 
leaves  and  branches,  which  are  collected  the  night  before  they  are 
subjected  to  this  process.    It  Ib  very  limpid  pdludd,  and  of  a  light  or 

JeUowish  green  colour.  Specific  gravity,  0*927 ;  it  boils  at  848*  fUir. 
t  is  possessed  of  a  penetrating  odour ;  the  taste  is  acridly  aromatio, 
leaving  a  sense  of  coldness  in  the  mouth.  Its  chemical  composition  ib, 
carbon  78*12,  hydrogen  11*49,  oxygen  10*88.  It  seems  to  consist  of 
two  distinct  oils :  one  transparent  as  water,  of  specific  gravity  0*897; 
the  second  dark  green,  of  specific  gravity  0*920,  Unrectified  oil 
reddens  litmus  paper,  but  recced  does  not.  It  does  not  detonate 
with  iodine,  nor  does  it  form  an  artificial  camphor  with  hydrodilorio 
add  gas,  but  has  its  colour  much  changed  I7  that  gas.  It  never 
deposits  a  stearopten.  Some  samples  of  cajeput  oil  contain  copper, 
which  ma^  be  detected  by  shaking  the  bottle  with  a  solution  of  f  erro- 
cyanide  of  potassium ;  an  artificial  oil  is  also  sometimes  vended,  but  it 
is  not  difficult  to  detect  the  fraud.    It  is  an  aromatic  stimulant. 

MELAM  (CeHeNe==8NCyHJ,  PoUene.  A  compound  substance 
discovered  by  Liebig.  It  may  be  prepared  by  simply  heating  sulpho- 
cyanide  of  ammonium,  or  a  mixture  of  sulphoc3ranide  of  potsssium  and 
sal  ammoniac;  by  their  actbn  there  are  produced  three  volatile 
products  and  a  solid  substance ;  the  three  first  are  ammonia,sulphuretted 
hydrogen,  and  sulphide  of  carbon;  the  solid  body  is  a  mixture  of 
melam  and  chloride  of  potasdum,  which  are  eaisily  separated  by 
washing  with  water. 

The  properties  of  mdam  are : — ^It  is  a  non-ctystsUine  powder,  of  a 
grayish  white  colour,  and  is  insoluble  in  water,  aloohd,  or  ether;  a 
boiling  solution  of  potash  dissolves  and  eventually  decomposes  it; 
boiling  and  concentrated  nitric  and  sulphuric  add  dissolve  it,  and  the 
solutions,  when  treated  with  alcohol,  produce  a  predpitate  of  ammelide ; 
when  the  add  solutions  are  boiled  for  some  houra^  the  mdam  is  con- 
verted into  ammonia  and  cyanuric  add. 

By  the  action  of  heat  melam  is  converted  into  ammonia  and  mellon : 
hydroddoric  and  dilute  nitric  acid  convert  it  into  ammeline  and 
mdamine :  and  when  fused  with  hydrate  of  potash,  ammoniaoal  gas 
and  cyanate  of  potadi  are  produced. 

It  Ib  isomeric  with  cyanamide. 

MELAMlN£(CeH,Ne=8NCyH.).  One  of  the  simplest  pxtxsesses 
for  preparing  mdamme  is  to  bou  melam  until  it  dissolves  in  a 
moderatdy  strong  sdution  of  potash;  when  the  liquor  has  been  con- 


centrated and  cools,  mdamine  separates  in  otystals,  and  by  recrystal* 
lisation  it  is  obtained  in  a  pure  state. 

Its  properties  are: — It  crvstallises  in  rhombic  ootohedxons,  which 
are  transparent  and  colourless,  or  only  sli^Uy  ydlow.  It  ia  very 
dightly  sduble  in  odd  water,  but  more  so  in  boiling  water.  It  la 
insoluble  in  alcohol  or  in  ether,  and  is  unalterable  in  the  air;  the 
aqueous  solution  has  a  bitter  taste,  and  has  no  action  on  vegetable 
colours.  When  dry  mdamine  is  heated,  it  fuses,  and  sublimes  almost 
entirely  without  decomposing;  but  a  small  portion  is  converted  into 
mdlon  and  ammonia. 

Concentnted  sulphuric  add  and  nitric  add  decompose  it,  when 
heated,  into  ammonia  and  ammelide  or  ammeline.  When  fused 
with  hydrate  of  potadi,  there  are  produced  ammonia  and  qyanate  of 

potash. 

It  combines  with  dilute  adds  to  form  sdts,  all  of  whidi  have  an 
acid  reaction  except  the  double  basic  salts.  The  nitrate,  phosphate, 
and  oxalate  are  less  sduble  than  the  mdamine  itself ;  but  the  acetate 
and  f ormiate  are  very  sdubla  Mdamine  nrecipitates  a  part  of  mag- 
nesia from  solution,  and  forms  a  double  salt  with  that  which  remains 
dissolved. 

It  is  isomeric  with  cyanamide. 

MELAMPTBIN,  is  a  crystallised  non-acotiaed  substance  obtained 
from  the  cow-wheat,  Mdampjfrum  nemoromm.  It  is  a  tastdoss  neutral 
piindple. 

MELANIC  ACID  (C^fi^^.  An  organic  acid  resembling  Ump- 
black  in  appearance,  formed  from  hydride  of  salicyL  It  is  insoluble 
in  water,  but  very  soluble  in  alcohol,  ether,  and  alkaline  solutions. 

MELANILINE  (C^H^,).    A  cyanogen  derivative  of  aniline. 

MELANIN.  The  bla£  pigment  of  the  eye  has  recdved  this  name. 
It  is  insoluble  in  water,  dcohol,  and  ether ;  but  diasdves  in  caustic 
potadi  with  disengagement  of  ammonia.    It  contains— 

OBrbon 57'A4 

Bydrogen 5*98 

Nitrogen 19*77 

Oxygen 22*71 

100*00 

MELANOSIS  is  a  malignant  disease  distinguished  by  the  deposition 
of  a  peculiar  soft  morbid  substance,  of  which  the  most  prominent 
character  la  a  deep  brown  or  black  colour.  This  substance  may  be 
depodted  in  sepan^  maasei^  or  infiltrated  into  the  tissue  of  different 
parts  of  the  body,  or  it  may  be  effused  from  the  blood  in  afluid  form 
mto  natural  or  morbidly  formed  cavities,  or  separated  from  it  with  the 
secretions.  The  depodtion  of  melanotic  matter  generally  takes  place 
suocesdvely  in  numerous  parts  of  the  body,  pat)ducing  in  all  the 
injurious  effects  of  compression  and  irritation,  till  it  proves  &td  dther 
by  its  direct  influence  on  some  important  organ  or  oy  the  exhaustion 
wblch  it  gradually  induces.    [Canceb.] 

MELANOXIMIDE.    [Oxamxlanili.] 

MELANUBENIC  ACID.  A  substance  obtained  by  the  action 
of  heat  upon  urea.    It  is  thought  to  be  identical  with  ammelide. 

MELANURIC  ACID  {CJS^Bft^).  An  organic  add,  obtained  by 
hitting  urea  beyond  its  melting  point : 

4(C,H4N,0a)     «     C.H^N^O^     +     4NH,     +     SCO, 

Urea.  MeUanrlc  add. 

MELASSIC  ACID  (C^H^oOto),  is  formed  £rom  cane  sugar  by  the 
action  of  heat  and  alkalies.  It  has  a  very  dark  colour,  and  when 
thrown  down  by  hydrochloric  add  appears  as  a  black  flocculent  depodt. 

MELENE.    [Bbes'-Wax.] 

MELINUM.    [CadxiuilJ 

MELISSIC  ACID.    [Melisstl.] 

MELISSIN.    Synonymous  with  myricylic  dcohoL    [Bess'-Wax.] 

MELISSTL    (o'^H^oM  )*     ^®  hypothetical  radiod  of  mdiasio 

add,  one  of  the  f^imily  of  fatty  adds,  and  obtained  by  treating  myricylio 
alcohol  with  soda-lime.  Hie  silver  sdt  of  tins  add  has  the  formula 
CfloHg^O,  1  Q 

HI    *' 
MELISSTLIC  ALCOHOL.    Synonymous  with  myricylio  alcohol 

[Bebs'-Wax.] 

M£LITOS£(C,AtO,.  +  2Aq.).  A  saccharine  substance  recently 
extracted  from  Ail^^'mamii!:  ^ 

MELLIC  ACID.    [Mblutio  Acid.] 

MELLITIC  ACID  (0,0.,  2H0).  A  peculiar  organie  add  hitherto 
met  with  only  in  a  rare  minerd,  the  honeytUme,  or  mellitate  of  ammonia, 
It  is  crystalline,  reddens  litmus  strongly,  and  is  not  decomposed  by 
boiling  nitric  or  sulphuric  add.  It  has  not  yet  been  very  completely 
examined. 

MELLIMIDK    [Paramids.] 

MELLON  (C^gNi^.  The  formation  of  crude  mdlon  has  already  been 
noticed.  [Ctanogen,  tulpkoeyaiMgen,'}  When  it  is  fused  with  three 
times  its  weight  of  pure  sulphocyanide  of  potasdum  a  neutnd  mdlo> 
nide  of  potasdum  is  formed,  which  is  very  soluble  in  hot  water,  but 
which  separates  out  on  cooling  in  crystals,  containing  K^C^^H^.  -f  lOaq. 

From  the  formula  of  the  above  salt,  it  will  be  seen  uat  meuon  is  » 
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tiibasio  radical.  It  has  not  been  isolated  in  a  state  of  purity,  but  its 
oompound  with  hydrogen  (Hg^CuN^)  is  readily  obtained  on  passing 
sulphuretted  hydrogen  throu^  a  solution  of  meUonide  of  mercury  in 
hydrooyanio  aoid.  The  sulphide  of  meroury  is  separated  by  filtration, 
and  the  hydrocyanic  add  by  the  application  of  a  gentle  heat.  The 
resulting  solution  of  hydromdlonie  acid^  or  hfdromdhn,  has  a  very 
acid  taste  and  reaction,  and  decomposes  the  carbonates  with  efferves- 
cence. On  evaporation,  white  flodcs  first  separate,  and  a  white  slightly 
crystalline  residue  is  ultimately  obtained. 

Neutnd  melUmide  of  patamum  (K^CJSf^^-k-lO  aq.),  obtained  as 
above,  is  converted  into  oyanurio  acid  by  continued  ebullition  with 
hydrG«hloric  acid.  Heated  with  potash  it  is  chan^^  into  Ctakelubio 
AOID.  Two  other  mellonides  of  potassium  also  exist.  A  monometallic 
salt  containing  KH„G|,Nis,+6  aq.,  and  a  bimetallic  salt  containing 

MeUoinde  of  iiUfer  (A|^C|gN^)  is  a  white  precipitate  obtained  on 
boiling  neutral  meUonide  of  potassium  with  nitrate  of  silver.  Mdkm- 
ide  of  mercury  also  is  white,  snd  obtained  under  similsr  circumstances 
with  bichloride  of  mercuiy,  and  other  mellonides  may  be  produced  in 
a  similar  manner. 

MELOBT  (fuk^fiia),  in  music,  is  Air  or  Song— a  succession  of  single 
diatonic  sounds,  in  measured  time. 

Melodhr  snd  Air  are  synonymous  terms  in  modem  music,  whatever 
their  difference  may  have  been  in  that  of  ancient  Ghreeoe ;  we  therefore 
shall  add  but  little  to  what  we  have  already  said  on  the  subject  under 
the  word  Ant,  to  which  the  reader  is  particularly  ref enred. 

The  question — ^which  exercises  most  influence  over  the  mind,  melody 
or  harmony  ?  has  often  been  agitated,  Rousseau  taking  the  lead,  who 
certainly  has  treated  it  eloquently,  but  inconsistently,  acting  the  part 
of  advocate  on  both  sides,  snd  on  each  refutes  himself.  He  seems  to 
admit,  and  thus  to  sgree  with  Metastssio,  that  music  is  a  kind  of 
language,  but  overloou  the  fact,  that,  like  eveiy  other  language,  it 
can  on^  aflbot  those  who  understand  it  by  either  studying  its  prinoi- 
pies,  ss  in  the  case  of  the  few,  or  by  frequently  heanng,  and  thus 
becoming  empirically  acquainted  with  it,as  in  the  case  ox  the  many. 
He  does  not  seem  to  have  considered  that  simple  music,  that  is, 
melody,  like  simple  language,  makes  most  impression  on  the  unlearned 
majoniy,  because  easuy  undentood;  while  complex  music,  namely, 
hannony,  like  high^wrought  rhetoric,  excites  more  pleasure  in  Uie  minds 
of  the  instructed  minority,  who  enter  into  its  combinations  and  per- 
ceive all  its  relations.  Melody  snd  harmony  may  be  said  to  generate 
each  other,  the  one  being  a  selectioii  of  single  sounds  from  a  harmonio 
source,  the  other  a  union  of  two  or  more  melodies  simultaneously 
hesrd.  Thus  both  are  doaely  connected;  snd  Dr.  Bumey  has  re- 
marked, that  ^tfter  melody  and  hannony  have  been  heard  together, 
nothing  can  compensate  for  their  separation. 

MELOGALLIC  ACID.    [Hblaoallio  Acid.] 

MBLON  (OAeumiM  mdo)  is  an  herbaceous,  succulent,  dimbing  or 
trailing  annual,  cultivated  for  its  fruit  in  hot  Eastern  countries  from 
time  immemorial  In  regions  where  most  cooling  vegetables  diaappear 
on  the  approach  of  great  summer  heat  and  drought,  the  mdon,  together 
with  the  wiiter-melon  {OuewnueUntUut),  become  essential  substitutes. 
The  antiquity  of  the  cultivation  of  melons  being  so  remote,  and  their 
dispersion  oyer  large  portions  of  Asia  and  Afiica  so  extensive,  their 
indigenous  locality  cannot  be  traced  at  the  present  day.  They  were 
both  infroduced  into  England  during  the  latter  part  of  the  16th 
century,  but  it  is  not  known  whence. 

If  the  roots  be  &vourably  situated,  so  fsr  ss  moisture  is  concerned, 
the  melon  will  bear  a  tropical  heat;  and,  generally  spesking,  it  will  not 
succeed  perfectly  in  the  open  air  beyond  the  iSm  paraUd  of  latitude. 
Its  range  of  atmospheric  tempeiature  may  be  estimated  at  between  70" 
and  80*.  The  medium  in  which  the  roots  are  placed  should  of  course 
be  more  uniform,  sod  about  75*  of  bottom  heat  will  be  found  both 
safe  and  effloadous. 

Light  is  so  essential,  that  unless  the  planta  are  kept  near  the  gUsa, 
no  tolerable  degree  of  flavour  will  be  acquired.  As  much  of  the  direct 
rays  of  the  sun  should  be  admitted  as  the  plants  will  endure,  more 
espedally  when  the  fruit  is  approaching  maturity.  A  screen  may  be 
occadonally  necessary,  but  it  diould  be  of  veiy  tfaln  texture. 

If  mdon  plants  were  not  adapted  for  a  dry  atmosphere  during  a  con- 
siderable portion  of  the  day  at  leasts  they  could  not  exist  in  tibe  parch- 
ing climates  in  which  they  naturaUT  grow ;  and  therefore  a  free 
admisdon  of  air  is  to  be  recommendea,  so  far  as  is  consistent  with  the 
maintensnoe  of  a  hig^  temperature.  The  health  of  tiie  plant  soon 
suffers  if  evaporation  by  the  fdiage  is  not  freely  carried  on;  for  it  is 
found  that  when  it  is  obstructed  by  continued  moist  loggy  weather, 
disease  commences,  snd  mildew  ensues.  The  regulation  of  moisture  in 
the  srtifidal  atmo^ere  in  whidi  mdons  are  grown,  under  an  EngUsh 
sky,  is,  of  aU  others,  the  most  insurmountsble  difficulty.  Covering  the 
soU  with  slates  or  tiles  or  with  dean  gravd  has  been  succesdully 
resorted  to  as  a  mode  of  preventing  the  air  in  the  frame  from  being  at 
all  times  saturated  with  moisture  ouialed  from  the  solL 

Mdons  will  thrive  if  their  roots  are  actually  allowed  to  extend 
themselves  in  water ;  and  in  the  case  of  the  floating-beds  on  which 
they  are  grown  in  some  parts  of  Persia,  they  find  thnr  way  through 
the  mould  and  ita  support  into  the  water.  But  a  drier  medium  for  the 
roots  becomes  essential  for  good  flavour  in  the  comparativdy  dose 
mode  whidi  in  forcing  them  it  is  neoeasaiy  to  adopt  in  this  country,  in 


order  to  prevent  the  dinipation  of  heat,  which  would  otherwise  take 
place  from  a  limited  atmosphere  the  temperature  and  dastidty  of 
which  are  so  much  above  that  bv  which  it  is  sunounded. 

About  four  months  may  be  allowed,  on  an  average,  when  grown  in 
pits,  for  the  period  between  the  sowing  of  mdons  snd  the  ripening  of 
the  fruit.  The  middle  of  January  is  found  to  be  early  enou^  to 
sow;  and  the  young  plants  are  so  exceedingly  tender,  that  aocidants 
are  then  very  ukely  to  occur  to  them.  It  is  on  this  account  neceaaair 
to  make  sucoesdve  sowings,  in  order  to  be  prepared  for  replaceoMnt^  if 
requidte,  and  also  for  continuing  the  supply  throughout  the  summer, 
A  sowing  for  the  latest  crops  will  require  to  be  made  in  ApriL 

The  seeds  should  be  sown  in  shallow  pans,  and  transplanted  into 
small  pots  when  thdr  seed-leaves  sre  about  half  an  inch  broad.  It  is 
best  to  put  only  a  single  transplanted  mdon  into  each  pot.  While 
this  is  done  in  a  separate  frame,  that  whidi  is  intended  for  their  future 
growth  and  fruitixig  Lb  prepared  for  their  reception,  by  pladng  smdl 
hills,  rather  more  wan  a  foot  high,  of  light  rich  mould  bdow  each 
sadi,  and  nearer  to  the  back  of  the  frame  than  the  frcmt.  Owe  must 
be  taken  that  this  mould  be  of  the  proper  temperature  before  the  young 
plants  are  introduced,  whidi  is  to  take  placis  when  th^y  have  made  a 
few  rough  leaves.  As  the  roots  extend,  more  sdl  should  be  added  of 
a  gradually  stronger  nature;  and  ultimatdy  the  roots  should  have  a 
depth  of  about  15  indies  of  such  soiL  When  water  la  required,  it 
should  never  be  much  bdow  70%  nor  should  it  exceed  78*.  It  should 
not  be  applied  when  the  air  of  the  frame  is  at  a  high  temperature  from 
sun-heat.  Shading  ia  necessary  immediatdy  after  watering,  when  the 
sun's  ravs  have  sny  great  degree  of  power;  unless  this  precaution  is 
attended  to,  soordiin^  will  be  induced,  snd  the  red  spider  urill  be 
likdy  to  attack  the  foliage ;  other  insects  to  be  feared  are  aphides  snd 
thrips.  The  prindpd  diioaDea  to  which  mdons  are  subject,  are  gum 
and  canker.  All  are  more  frequent  in  the  plants  fruiting  on  hot-beds, 
than  when  tzeated  as  dimbers. 

With  regard  to  pruning  and  training  the  rmmen  or  vMiet  of  mdon 
plants,  it  is  necessary  that  a  sufficient  number  of  these  for  filling  the 
frame  diould  be  made  to  ramify  as  dose  to  the  base  of  tiie  main  stem 
as  can  be  conveniently  effected  by  pinching  off  the  top  c^  the  latter 
when  it  has  made  a  few  joints,  or  four  leaves  above  l^e  cotyledons ;  snd 
thelaterds,  which  in  consequence  become  developed,  may  be  again 
subdivided  by  a  similar  process.  Blossoms  of  a  moncadous  character 
will  soon  after  make  their  appearance.  The  nude  blossoms,  or  at  least 
a  portion  of  them,  must  be  retained  for  the  purpose  of  fertilisation  tili 
the  requidte  quantity  of  fruit  is  fairly  set,  after  which  those  shoots 
which  nave  only  male  bloawms  may  be  dispensed  with,  in  order  to 
afford  more  space  for  the  foliage  connected  with  the  fruit.  The  ex- 
tremities of  the  fruit-bearing  vines  are  stopped  by  pinching  at  Uie 
second  or  third  joint  above  the  fruit.  A  pieoe  of  slate  or  tile  is  placed 
under  each  fruit  for  the  purpose  of  keeping  it  from  the  damp  soil. 
The  heat  must  be  fully  mamtuned,  or  even  condderably  increaMd,  as 
the  fruit  approaches  maturity,  in  order  to  allow  the  admisdon  of  a 
more  free  ciroulation  of  air ;  but  if  at  the  same  time  the  bottom  heat 
be  allowed  to  decline,  the  plants  will  become  diiieaaod  and  fall  a  prey 
to  the  mildew  or  to  the  red  spider. 

A  very  great  improvement,  however,  in  the  mode  of  cultivation  has 
been  effected  by  the  adoption  of  the  plan  of  training  them  off  the  beds  to 
trellises  under  £^ass-houses.  The  fruit  has  thus  a  better  opportunity 
of  ripening  i  and  can  frequently  be  cut  a  month  earlier  than  if  ripened 
on  the  bed;  beddes  being  less  liable  to  damp  or  rot.  The  flavour  is 
also  finer.  By  tins  mode  of  cultivation,  likewise,  mdons  Can  be 
brought  to  fruit  in  winter,  though  they  will  then  scarcdy  acquire  the 
flavour  given  by  a  bright  sun. 

The  varieties  of  mdons  can  scarcdy  be  kept  permanent,  particularly 
where  many  are  cultivated,  as  they  l^bridise  so  readily.  One  of  the 
finest  is  the  Beechwood.  CuthilTs  Early  Cantslope,  Bromham  Hall, 
Trentham,  Green  Fleshed  Egyptian,  and  Green  Fleshed  Mssulipatam, 
are  esteemed  excellent.  Of  the  Perdan  varieties  the  Gkeen  Hooisainee, 
the  large  G^ermek,  the  Melon  of  Keiseng,  Sweet  Mdon  of  Ispahai^ 
and  the  Geree,  are  the  highest  flavoured.  The  Dampdia  ia  a  winter 
mdon.  Of  water-mdoos,  the  Spanish,  the  Imperial,  and  the  Oarolhia 
are  among  the  best. 

(Trantaelioni  of  Hori,  See,;  Loudon,  Snqfdapadia  qfCkurdmmg; 
Mac  Intosh,  Book  <tf  the  Oardeti) 

MELPOMENE.    [MusBS.] 

MEMOIRS,  a  term,  in  its  appUcation  to  a  particular  spedes  of 
writing,  of  Frandi  origin,  and  in  appearance  properly  signifying,  ss  its 
obvious  etymology  would  denote,  a  narrativa  or  account  mahdy  or 
primarily  intended  lor  no  higher  purpose  that  that  of  simply  recotding 
the  facts  it  embivces,  or  addressmg  the  one  faculty  of  the  memory. 
Perhaps  the  modem  memoirs  may  be  held  to  snswer  pretty  nearly  to 
what  the  Bomans  understood  b^  OommeiUarii  or  OommeiUaria  (see  the 
meanings  of  tins  word  in  Facciolati,'  Lexic/),  unless  when  that  title 
was  cpiven,  in  genuine  or  affected  modesty,  to  writinn  of  a  more 
artificial  character  than  that  to  which  it  rightly  belonged.  The  philo- 
sophiod  ends,  snd  the  gratification  of  the  imagination  and  the  tastc^ 
umed  at  in  what  is  properly  called  a  huitorT,  are  not  therefore  to  be 
lodced  for  in  memoirs,  which,  when  they  reL^  to  historicd  subjects, 
are  in  truth  not  so  mudi  history  ss  materials  lor  history.  A  oonmum 
description  of  Frendiwoi^  of  this  kind  is  'M&noires  pourservir' 
(that  ii,  ^  Fkutoire),     Most  frvquently  too,  but  not  universsUy, 
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i!l«iboiti  d^teil  «veiiti  ik  WHid  i^e  Writer  liiln«tdf  •  htd  beM  t>enlatianjr 
Isonl^MniM.  Vtty  Oftott  th(»  Wbtk  ia  |»tireUf  biographical^  and  not 
historical  at  all  s  fttfd  1k»ii«iilndi  tii«t^)ihi  for  blOgrkt>&v  dtiif,  and  liot 
tkYAoffltphiotX  teolt  fltt^«  t>ro|>er  MMise  <yf  tlUi  term.  Sometiittes  it  is 
hfeither  histoHdil  Ik*  bk%tat>hiud>  bitt  mferftly  ii  dlfioottrte  or  AtMement 
ott  ibme  {joint  fai  «de«le  b»  litferatimi  |  of  this  Idiid  are  the  jHiblished 
BienlOin  of  m6aif^MdBtaim{'  MiAihotree  de  l'Aaadi$tiri»  dee  Idstoiptioiu/ 
fot  ioataiice)!  Md  oth*  literary  Or  feetbilMo  #ooietiee.  It  m^  be 
botttli  that  when  HbMM  WdpoM  white  bdl  llitttflliltil  Meottnt  6t  the 
Ittt  ten  tettrA  of  th«  Mgn  of  Gbb^ige  It.)  probAb^  booo  after  the 
middle  of  the  Ittt  deuttoofl,  the  W^ftti '  Meffltth-esi'  t^hich  is  the  ^tle  he 
bis  sAnn  Ids  wo^ki  Wai  I«lllf6  kr  froln  being  bobtHeiely  nttturalised 
UDxSis  mi  that  he  hw  Mihied  the  Freuoh  iipMlitag.  We  hate, 
hbW^er,  mwmX  EA^\hA  mgBDSait»—w6H.  for  ittttaHc^  fts  'Methoiree 
fif  the  He%fle  df  Kinif  Ohdrltti  I.i*  hf  8i^  Philit^  Wirwiek)  1701 ; 
'XemoirB  ooucemihg  the  AflhlH  of  J^obtlMd,'  hy  tleot^^  Loekhatt, 
Esq.,  1714  {  'Memoin  of  ;to&n  Ker,  bf  Kextinhd/  bf  himeelf}  1729^ 
A».  Th4  French  lafagtlege  ii  })aHieulid^  Hdi  ih  tbo0e  kindA  of 
IdttoricalMRl  biogt«{^hlttd  tuAieriitle  whioh  ntt^  MpKMed  hf  the  tbrxn 

HfittORtAtA   [Amrunti] 

M £KORT  18  tt  nttne  ginlii  to  otie  df  irhM  ftl«  iattled  thb  fitotaliw  of 
the  mittdj— tile  fectilty  (as  it  is  tothlinHBe  etpreeeed)  of  remeihberitig 
or  reoollecting.  The  word  tt  ttftd  to  deildti^  At  the  eiUne  timb  the 
opemtion  or  let  of  retfaenibeHflgt  the  eULte  of  the  iniifd  vrhkA  it  eier- 
ciHU  the  fBfiioltfi  MB  distinguished  fhyfai  the  ftenlt^  itftelf )  but  thii  kuit 
la  a  derived  and  by  fax  the  tarer  use  of  the  wbfrd. 

What  ideas  at«,  fattw  they  am  flrat  ^n^Mted^  ottd  ho#  afterwards 
heprodiieed)  are  oatiert  ^e  etiflanattoh  of  Which  belohgii  to  other 
arttelea.  [ Aasooiaf lOir ;  lnjsk)  SjorbAttdir.]  BUt  When  an  idea  is 
reproduced  in  the  ittiiid  by  ah^  of  the  odlinttjr  modee  of  afieoeiation ; 
and  there  oo-ezists  with  this  idea  the  idea  of  itft  Uatiiig  been  before 
present  in  the  mind,  this  eomplet  ataM  bf  stiind  is  a  ease  Of  niemoxy. 
we  are  then  said  to  remember  the  thinft  (whateter  it  may  be))  ihe  idea 
ol  whitdi  is  thus  present  to  HM  rtAm»  T)M  ii  an  Ox^Hrts^  of  the 
fkotdty  of  memory. 

Mr.  Stewart  seeks  to  make  a  distiiioidon  between  the  mbmoty  of 
eyents  end  the  ihemory  of  things^  on  the  ground  that  in  the  foithei' 
case  alone  doea  the  idea  of  past  time  form  pSH  bf  th^  eomt>lex  state  of 
mind.  This  doea  not  Seem  to  be  oort«oti  In  all  esses  Of  memoiyi  in 
the  memoi^  of  thmgsia  well  as  <^  events,  there  is  (as  lias  beeh  said) 
the  idea  of  the  idea  Which  is  hbW  present  to  th6  bdnd  hating  been 
present  before.  And  this  idea  U  ObvioUslt  i  oohifolet  Idea,  of  l^hich 
the  idea  of  the  pi^vious  tbna  and  the  idea  of  the  interrSl  beiWeen 
that  and  the  preseni  time  are  parts.  The  partiohlar  idea  Of  past 
time>  b^  means  Of  Whidi  BCr.  Stewart  seeks  to  make  hiS  distinotioxi; 
belonga  to  i^b  event  that  is  remembered,  and  has  etidently  hoiidng  to 
do  with  the  mbtttai  phenomtaOn  of  memort.  It  iS  the  idea  of  the 
event  having  taken  phbe  at  a  past  time,  and  not  (Whieh  alone  IS  con- 
tsemed  with  the  mental  phenomenon  of  memory)  the  idea  of  1^^  idea 
of  this  event  having  bten  befbiv  present  to  the  mindi   ' 

There  is  a  distinction  between  remembering  and  rBcoS^cH^iff;  whidi, 
though  not  always  observM  ifa  Mhversation,  it  is  yet  worth  While  to 
notice.  The  ideas  that  are  remembered  bither  comb  into  the  mind 
without  any  effort  on  the  ^airt  of  the  penon  tnmembering,  or  with 
such  efifbrt.  In  the  flhri;  oaSe  the  person  is  more  properijr  said  to 
remember;  in  the  seoond  to  recoiled  The  eiibrt  of  reooll^ton  inay 
be  generally  desoribed  as  consisting  in  seeking  out  for  different  ideas 
which  are  likely  to  recall,  by  any  of  the  ordinarv  modes  of  association, 
the  desired  idea.  What  these  modes  of  assOoiauon  are  has  already  been 
fully  etphdned  in  two  previous  artlbles— ASsomATioK  and  DnlBAtf s. 

It  will  be  seen  that  tiie  thihg  whibh  is  esStotial  to  the  faculty  of 
ttebot^i  and  Which  distin^ishes  il  from  other  factiltieB  of  the  mind, 
that  mdeed  Which  the  Aicuily  M  memoty  may  be  said  io  be;  is  the 
Awulty  of  nooghising  ah  idte  which  has  before  b^  present  to  the 
jnind,  as  having  hbea  btofortf  {iresent.  Bttt  this  faculty  of  recognition 
can  never  be  exercised  uiitil  the  ided  that  is  io  be  recognised  has  been 
introduced  ^  onb  ol  tiie  otdinmy  modes  of  assOCiauon.  ThtiS  the 
principle  or  (as  it  may  also  be  called)  the  faculty  of  associatiott  is 
neoonary  to  the  eKCrdse  of  tba  ftlcnlty  of  meihory.  Tliis  principle  of 
aasodation,  which,  though  necessary  to  the  exercise  Of  the  faculty  of 
memoiy,  is  yet  only  accidentally  connected  With  thai  faetiHy,  beeomes 
bonseqnenliv  tlie  basis  of  mnemonlcSj  or  the  art  bf  recollection. 

Theprininpleof  all  ^stems  of  mnemonics^  however  mudi  theSe  inajr 
diffei'  in  complexity,  is  the  same,  and  lim|>le.  It  is  tb  select  a  hdmber 
of  objects  which,  whether  of  themselves  or  by  reason  of  the  order  of 
selection,  are  hiote  easily  nmembered  thaii  thOSe  Which  it  is  odr  ot)ject 
to  remember,  and  to  associate  in  oulr  minds  each  one  of  th6  hktter  Set 
with  some  one  of  the  former.  Ono  of  the  simpiest  {iystems  bf  mnethonics 
is  the  pUm  which  uSed  to  be  resoited  to  by  the  andent  onxtbrS;  of  con- 
necting in  their  ininds  the  diffisrent  psrts  of  a  Speecll  with  difi^ 
of  the  building  in  which  it  was  delivered.  The  diilbreht  systems  of 
'  Memoria  Technioa '  which  hate  been  put  forth  hi  later  times  are  more 
complex  speoimsns  of  the  Urt  Of  ihese^  or  any  one  of  these;  it  is 
to  givb  a  dMHed  aecottni  here«    One  of  the  beet  known 
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HENIKOITI8  ii  ttie  tetai  afffdied  to  thai  lb»m  Of  inftsmmation  of 
thii  brain  which  HIMn  the  serous  memlAaiiM  by  wbich  thdt  evgaa  is 
Smtotifided.  Th6  foUoWing  deftnition  has  b^n  givbtt  of  this  disease. 
It  ii§  ft  complei  ixiortM  StMb  of  theinhnedittte  Cc^erings  of  the  brain 
attlBudM  ^th  mbre  or  less  vascularity  and  opacity  of  the  arachnoid 
membnttte,  and  the  formation  of  adventitious  products  between  the 
arachnoid  iUMifla-mater,  add  the  eflUfllOB  of  pus  Or  lerum  in  the  same 
situation.  Aohte  t»^  in  the  h«ad  accompanies  these  ledoDi>  attended 
with  intolerance  of  light  and  sound:  t hero  ki  present  also  wiUchful* 
ncsb;  dbUlitun.  i  fliiibed  ^uutenanob;  and  redness  of  the  codJunetivsB, 
ofaheav^SuAiied  Hate  of  the  eyeS;  ThepnlSe  is  mztek/ sckI  there 
are  frequeht  spasihodlo  twitchings  Or  convulsions  passmg  into  semno- 
lenC^i  coffiai  and  complete  relaxation  of  the  limbs. 

l%iil  disenbcohleS  ott  at  aU  ages.  It  atiaudbh  children  during  the 
period  of  teething,  and  comes  on  in  scarlet  fever,  measles,  and  other 
diseases  cdused  1^  morbid  ^isona.  It  is  then  known  under  the  name 
of  actiie  hydtocebhaliil.  [HtdroobphAlusi]  Adults  are  liable  to  this 
disease  as  the  f^suHof  typhus,  typhoid,and  paludal  feiers.  [Fsybbs.] 
it  also  eomea  nn  as  ilM  result  of  aacideots,  of  antem^yerahfaei  great 
mental  anxiety,  and  intense  heat  of  the  sun^"  coup  de  soleih" 

Thi^  is  a  great  diff^Muoe  ft  the  course  and  cfaaisoter  of  liraxdn^tis, 
according  as  it  appears  in  a  state  of  the  system  in  whiek  sordfnla  is 
present;  and  one  ni  wUeh  Uds  tendency  is  idosent.  H^ca  thb  disease 
to  dividM  by  some  writers  into  sim^e  and  tubercular  menmgitik 

AU  fomtii  of  medingitds  assume  with  more  or  leas  cbnstiney  three 
stages.  1.  The  stl^  of  excitement  rCsoiting  fh>m  the  iniammation. 
ftTha  littige  of  bompiesBlori  whidi  indicatea  that  efiusion  has  taken 
plaee.  8.  A  stage  in  iridch  the  symptoms  either  pass  from  the  last 
mto  that  of  healthy  or  in  whidh  thS  disease  ptooresshre^  teriniiiateB  in 
dkith.  In  each  Stage  thet«  is  a  distinct  setof  ^^mptoms  arising  from 
ihe  locality  of  the  diaeaae.  Thb  m^tal^  sensorial,  and  motoriid 
functions  are  distdnotly  afflNsied.  lii  the  first  staf^e,  the  meMSsI  symptoms 
are  either  sottmolenoe  or  wakef  uhiess,  or  the  one  alternating  with  the 
other.  Therelsdeinrittm  which  infrequently  of  a  furious  oliataater.  In 
tha  seootid  Itage  the  delirium  booomea  quieter,  or  paases  into  coma, 
whilst  in  die  third,  the  mentdd  fufactions  are  Cntirdy  lost.  In  the  first 
stage  the  mbst  remarkable  seasonal  symptom  ui  the  intense  and 
continuous  pain  in  the  head,  which  diminishes  or  disappears  in  the 
second  stage;  whilst  in  the  tiiird  stage,  eomplete  anteathesia  takes 
place.  The  mwt6riial  symptoms  bf  the  first  staige  are  reatlesBfaesB, 
tWitchingSf  and  vomitii)|7.  In  the  ssoond  stage  convulsions  are  fre- 
quently  ^ressttt^  bht  in  t...^  third  stage  there  is  absolute  parsfyiis  of  all 
nie  muscles; 

The  duration  of  these  stages  varies;  Sdmetfanes  each  butts  a  week. 
Thb  pulSe  in  the  first  stage  is  from  9d  to  lOOi  in  the  Aecond  frhm  110 
to  130,  and  in  the  last  stage  it  is  sonrcciy  to  be  ooonted. 

The  symptoms  of  tUbetonlair  medit^tis  diff^  frem  ihote  of  the 
Simple  form,  in  their  betug  generally  less  aotive.  They  occur  ih  a 
State  of  the  svstem  which  indksates  to  a  gMSer  or  Ita  dagree  the 
bbnditiott  of  tubereulotts  cachexia. 

Ih  the  adult,  the  symptoms  of  meningitis  have  a  tendency  Iroih  the 
beginning  to  assume  a  convulsive  or  apoplectic  character. 

The  treatment  of  this  disease  must  in  a  greai  measu^  d^MOd  on  the 
liatnre  of  tile  symptoms  of  the  general  disease  with  which  it  is  asso> 
ciati^  When  it  arises  fr6ni  mechanical  ininfies,  it  »«|uirtt  a  more 
antiphlogistio  treatmeni  than  When  nuocisied  with  blbod  diaesseu 
[Htdbocefhalus.] 

OerebrftU  or  J^nenphaUU.—WhtiA  the  SolMtancif  of  the  brain  is 
Effected  independent  of  the  surrodnding  inembraaed,  the  disesse  is 
called  Oerebritis>  or  Encephalitts.  This  disease  in  its  pure  form  ia 
accompanied  by  very  different  tjmpUaat  from  the  first,  the  most  dls- 
tinguislung  of  which  Sre  the  abseUbe  of  headache  and  delirium.  It 
consists  id  ad  ibfiaihtnatory  dction  of  the  vessehi  which  auft^y  the 
substance  of  the  brain.  It  may  however  be  combined  with  infiMoma- 
tion  of  the  meninges,  and  then  the  symptoms  bf  the  attack  are  of  a 
combined  chaitKSter.  The  lesions  of  the  brafai  discovered  khst  death 
in  berebritis;  are  a  softening  or  sU^uratioh  of  some  part  bf  the 
substance  of  the  biain^  which  H  frequently  attended  with  it  dnd^y 
redness. 

The  cddiieB  of  inflammatic^  of  iHe  substdnoe  of  tha  brain  dre  ninch 
the  Same  ad  tHofab  of  ttienii^tiS:  It  ooedrs  at  aU  ageS,  but  adults  are 
more  liable  tb  this  fond  bf  disease  than  bhildren/  and  old  jkraona 
tiian  adults. 

There  are  tWo  formA  of  tills  disease  observed}  the  One  aent^  and 
accompanied  With  a  reddish  ap|>eatanoe  of  thb  braid  itfter  de&^  the 
othbr  mbrb  chrottibf  and  accompanied  With  a  white'4»pearan<si  bf  tlie 
bhdn  after  death; 

The  symptoms  of  thii  disease  mav  1)0  divided  ihto  thb  premonitory, 
those  which  are  pTesebt  during  the  Mtackj  and  those  Wmch  remain 
aHef  the  acutb  symptbziis  have  pftlted  iiWay; 

The  pTeuiodiioiy  sfbiptoins  consist  df  H  losS  of  raentitl  vigour,  a 
failure  of  memory;  oohfUsidn  bf  idbSS;  iriitability  of  temper,  and  a 
sefase  of  ^nefill  weakness.  ThbrO  is  d  sensb  of  heaviness,  sometimes  of 
Hea^  p^  ia  the  hbad,  ilhd  tidgiinj^  or  humbnesS  id  the  limbs,  and 
often  a  loss  bf  |k>wer  in  the  inuscles  of  oii^  limb  or  one  side. 

During  the  attack  tiie  patieiit  has  mild  delirium,  which  passes  into  a 
condition  of  insensibility,  acbdhipaDito  With  great  dtflhess  of  thought 
and  perce^on.    There  majf  be  an  eitcited  sensibility  or  an  absence  of 
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Jhe  muacles  are  eitW  g^eiallj  qf  putJall;  pamifaed,  or 
I  uiaj  be  Bpasmodjo  contrncUoiu. 

oiUd  ttiB  aUack  continue,  luftcj  of  theae  fjinptonta  mu  be 
red,  but  tbe  functioiM  oi  the  bnuq  u-e  imperfectl;  peiformed,  spd 
Bnoiis  HQiJ  jEuacular  (unctionfl  are  irregutorlr  pwfonH«'- 

[  the  aubatance  of  tba  tiain,  lita 
ojjea,  Oiiist  be  determined  bj  ita 
1  injiuji  HI  uitiplilogiBtjc  sjatem 
e  tbe  course  of  an;  disaoee  pro- 
aeral  ^foiptoiai  i^iut  guide  tbe 
Hicre  it  com^  oif  from  meotal 
:  oUiei  c^ussa,  depletoiy  i^eatures 
!!■  Iq  )  large  oumbe^  oi  tbeso 
me(lici(ieq,  uo  fbund  to  be  most 
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caiuea. 
mustt« 
ducal  b: 

1U114  be 

boycfieUl. 
BlENISC 

alkaloid,  fo 
tptrmum  a 

WESS'T 
nhich  is  er 

MENSD 
o£  arithiae 

simple  me. 
enj  tliat  a  < 


twice. 

The  meyurem«nt 
moat  part  into  the  di 
otbcr  BJdea  or  angles  1 

Bphericol  ^i^momab 
ostronomj.  Let  a. 
opposite  anglea.  If 
follawiug  fonuuho : — 


^60  of 
a  with 


The  pnooding  fonnuke  contaia  liiB  lolutbD  ol  wuy  case  of  right- 
•ngled  triangks. 

We  uov  pooa  to  obliqua-aoglad  toanglei,  of  nhkk  thert  *iq  four 

1.  PiTen  the  (liree  lideB,  a,  k,  and  c,  to  find  &g  ao^ea.  Let  tbe 
perpendicnlar  let  fall  from  0  upon  the  longest  aids  0  diride  it  into 
tiva  aagment*  ■  and  B  adjaoent  to  a  and  b,  and  let  t  be  Z  a.    Then  the 


To  Snd  the  third  aide  nithou^  tb«  iii4  '^f  ^itf  (iQCl<H>  a«eiuna 

V<a&).2cag)a 
»m#=  ^:|:^ ,then<:=(o+J)ooBfl; 

S.  GiTeo  n,  i,  and  the  anglo  a,  to  find  the  tcbI  : 

b  mine 

»mB=  -  sin  A,o=lBO'— (a+b),  c»  -^^- 

Wheo  a<(,  H  m^be  taken  eith«r  acate  orobtuae;  and  the  problem 
has  two  aolutiona. 

i.  GiTen  a,  and  two  of  the  anglea,  to  find  tbe  rest.  It  ia  unnecea- 
ear;  to  diatbguiah  (he  auglea  giien,  as  two  immediatelj  determine 
the  third. 


co«B=  -  cai*=-5  g=*lMl^-{*+W 
Another  method  la  aa  foUowa.    Compute  m  from  the  following* 
0  +  6  +  C  //«— a.i— S.i— c\      , 

'«*^=;rs  *«'l"r^  '•»i«"'7*; 

)  ndea  a  and  b,  and  the  t«maining  m 
iratly,  to  Sud  the  angles,  determine  ' 

(B-A)irom  tan  1  (B- A)  =  j^ .  «*  i  0 

l.i(Bti)-|(B-»)l  .=  |(«t»)»l(«- 


:0]iTc;}Icnt  Bdmputioa  of  a  vdUknevD  (DrmnlB  la  (bund,  ve  bi 
It  lijne  In  Prafejwr  WalUoa'i  intrk  a ~" 

1,  isas). 


I>i»ta.  of  inaD-ihed  circle  8  \/(i— w.«— ft.i— c-i-0 
Do.  ol  circumscribed  eirde  ^ 

.  oro*c-i-«V(<.7^ 

Segments  of  c  made  bj  perpendicular  kmci  a, 

(,i  +  at_i»  (*  +  *«-«» 

jLd;ac«nt  to  a, ^^ j  to*,—  g- — . 

>?(!^c^ta  of  f,  h^  linp  biseftifi^  0, 

Adi.«mtto.,^it«i,^. 

Line  biacctingos — -r =  —tl  cm  ia 

line  biaeotin^  «  =  4  V<3  a< -t- 3  i* — c*). 

Xhe  area  of  a  nwtangle  (in  square  unite),  and  that  of  a  pc^llelngrqm, 
is  the  product  of  the  units  in  the  base  and  perpeudiculu  dist'inpe  of 
the  oppodte  sides.  But  if  two  sides  cmlj  be  parallel,  bait  ^e';un)  of 
the  parallel  aidea  must  be  multiplied  by  the  perpendicular  diataqce 
between  them.  In  other  cases,  the  fig^ire  iQust  he  meosur^  tiy 
dividing  it  into  triangles,  except  When  it  is  either  a  fjur-^ed  Pgi^re 
capable  of  insoriptioQ  in  a  circle,  or  a  regular  polygon. '  Every  (rmjglo 
ia  half  of  the  reotangle  contained  'by  any  one  6f  its  stdea,  and  Uie 
paipendicular  let  fall  from  the  oppoaite  vertex. 

If  a,  i,  e,  and  ^  be  the  aidea  of  a  four-aided 
ciivla,  and  *  their  half-sum,  the  area  ia 


ir-aided  figure  Inacribe^  in  a 


Tabl'4  9Pt(neq(ed  ffit^  (lus  aiibjeot  are  givea  in  the  artida  BtaoLaB 
FiuuREa.  for  tbe  method  of  mwniriiig  irregular  areas,  sea  Qi;.ai>- 
MTi-'BtS,  HlTBoa  OF. 

The  TibolB  of  thf  mtMUNUant  oi  the  drcle  dqianda  upon  ^e  ratio 
pf  tho  ciicum'einDCt  to  the  diameter,  which  ia  called  s,'  and  is 
81115B2J  very  ubmIi,  «  f  tou^y,  or  |iJ  Very  nearly.  iAsGUt] 
So  mray  simple  dMivattow  from  thu  number  are  pracbcalfy  lueful, 
Uiat  we  aba4  gif?  a  table  of  them.,  aooompanisd  bj  tbeii  Ii^fitbma, 
hi«t  gjviqg  t,  method  of  multiplying  uid  dividiag  by  «,  shioh  ie  a 
correction  of  th«  Hie  (if  I*.  To  multiply  by  »,  multiply  by  32  and 
divide  ^y  7  ;  from  tiie  resist  take  ^ue  eighth  of  the  hundredUi  part  of 
the  multiplicand  aa  a  cotrwtion ;  the  result  is  too  great  °^Ly  by^  about 
its  3ao,OpOth  eart>     T?  divide  by  ■r,inulUply  by  7,  divide  by  \\  and  3, 
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The  table  just  referred  to  is  as  follows : — 

Number. 


ve2 
«:4 

v:8 

«:12 

4«:3 

2V 

4V 

l:6ir« 

1  :«• 

i:w 

l:4v 

V(l  : ») 
V(4  :  #) 

V(l  :  4  IT) 
V(«  :  ») 

V(3  :  4  ir) 
Hyp.  log.  w 


Logarithnu 

0-4971499 
0-1961199 
9*8950899 
97189986 
9-5940599 
9.4179686 
0*6220886 
0-7981799 
10992099 
8'2275490 
9-5028501 
0-1049101 
8-9007901 
0-9942997 
0-2485750 
01657166 
9-7514251 
0-0524551 
9-4508951 
0-0986671 
9-7926371 
0-0587030 


8-1415927 
1-5707964 

-7853982 

-5235988 

-3926991 

-2617994 

4-1887902 

62831853 

12-5663706 

-01688686 

-3183099 
1  2732395 

•0795775 
9-8696044 
1-7724539 
1*4645919 

•5641896 
11283792 

•2820946 
1*2407010 

*6203505 
11447299 

To  find  the  oircumf erenoe  from  the  diameter,  multiply  by  v ;  to  find 
the  diameter  from  the  oircumferenoe,  multiply  by  1 :  v;  to  find  the 
area  from  the  diameter,  multiply  the  square  of  the  diameter  by  ir  :  4 ; 
to  find  the  area  from  the  xadiusi  multiply  the  square  of  the  radius  by  w ; 
to  find  the  diameter  from  the  area,  multiply  the  square  root  of  the 
area  by  y/(i '  v) ;  to  find  the  area  from  tne  drcumference,  multiply 
the  square  of  the  circumference  by  1  :  4  v;  to  find  the  circumference 
from  the  area,  multiply  twice  the  square  root  of  the  area  by  Vv;  to 
find  the  ordinate  perpendicular  to  a  diameter,  take  the  square  root  of 
the  product  of  the  segments  into  which  it  divides  the  diuneter. 

To  find  the  area  contained  between  two  concentric  dreles,  multiply 
theproduct  of  the  sum  and  difference  of  the  radii  hv  v, 

T^e  arc  of  a  circle  and  its  subtended  central  angle  are  connected  as 
follows :  the  arc  which  is  equal  to  the  radius  subtetkb  an  angle  of  57**3 
yery  nearly ;  or  it  may  be  easily  remembered  as  57  dsgrees  and  three- 
tenths  of  a  degree,  diminished  by  oxtd-fimrth  of  a  minute  and  cme-Jifih 
of  a  second,  being  57**  17'  44'''8,  or  206264"-8.  To  find  an  angle  from 
its  arc  (tiie  radius  being  known),  multiply  the  arc  by  57-3,  and  divide 
by  the  radi\is ;  the  result  is  too  great  by  about  three-quarters  of  its 
10,000th  pa^,  and  is  in  degrees  and  decimals  of  a  degree.  To  find  the 
arc  from  its  ang^,  turn  the  angle  into  degrees  and  decimals,  multiply 
by  the  radius,  and  divide  by  57*3 :  the  result  is  now  too  small  by  about 
three-quarters  of  its  10,000th  part. 

To  find  the  area  of  a  sector,  find  the  arc  (if  only  the  an^^e  be  given), 
and  multiply  it  by  half  the  radius.  To  find  the  area  of  a  segment 
contained  between  an  arc  and  a  chord,  find  the  sector,  and  firom  it 
subtract  the  triangle  formed  by  the  terminal  radii  and  the  ehotd. 

[SlOXEKT.] 

To  find  the  length  of  an  arc,  when  the  radius  is  not  known,  measure 
the  chord  of  the  arc,  and  the  chord  of  its  half;  from  eight  times  the 
chord  of  the  half  subtract  the  chord  of  the  whole,  and  iue  one-third 
of  the  remainder.  For  an  arc  not  exceeding  60%  the  error  is  less  than 
the  7000th  part  of  the  whole. 

;  The  preceding  are  the  principal  rules  of  mensuration,  of  which  the 
neoessi^  occurs  in  the  elementaiy  parts  of  the  subject :  those  which 
remain  are  conneoted  with  solid  geometry,  and  the  most  essential  are 
as  follows  :-^ 

The  number  of  cubic  units  in  the  content  of  a  rectangular  solid  (or 
parallelopiped;  there  is  no  shorter  term  lor  this  most  elementary  form 
of  solid  figures,  unless  the  reader  will  follow  us  in  calling  it  a  rigki 
BoUd)  is  the  product  of  the  number  of  linear  units  in  its  three  adjacent 
sides.  The  content  of  a  prism  or  cylinder  is  the  product  of  the  number 
of  square  units  in  its  base  and  the  numbwof  linear  units  in  its  altitude. 
The  content  of  a  pvnmid  or  cone  is  one-third  of  the  base'multq>lied 
by  the  altitude.  The  surfaces  of  a  prism  or  pyramid  must  be  found 
by  computing  those  of  their  several  fitces. '  The  surface  of  a  common 
cylinder  (not  including  the  bases)  or  of  a  right  prism  is  the  oircum- 
ferenoe of  the  base  mmtiplied  by  the  altitude ;  tl^t  of  a  common  cone 
is  half  the  product  of  the  circumference  of  the  base  and  the  slantside. 

The  following  f ormuln  relate  to  the  sphere.  To  find  the  surface 
from  the  radius,  multiply  the  souare  of  the  radius  by  4«',or  the  square 
of  the  diameter  by  ir ;  to  find  the  oontent  from  the  radius,  multiply 
the  cube  of  the  radius  by  4  sr :  8,  or  the  cube  of  the  diameter  by  t  :  6 ; 
to  find  the  radiui  from  Uie  surface,  multiplythe  square  root  of  &e  sur- 
face by  V  (1 : 4  v) ;  to  find  the  diameter,  multiply  the  square  root  of 
the  surlsoe  by  ^  (1 :  v) ;  to  find  the  radius  from  the  content,  multiply 
the  cube  root  of  the  oontent  by  ^(8 :  4v) ;  to  find  the  diameter,  multiply 
the  cube  root  of  the  oontent  by  -^(6 :  w);  to  find  the  surface  from  the 
content,  multiply  the  cube  root  of  the  square  of  six  times  the  oontent 
hr  Vw;to  find  the  content  from  the  su^hce,  multiply  the  square  root 
of  the  cube  of  the  surface  by  1 : 6  V'*    [Sphkbx.] 

For  other  formula  and  methods,  the  detached  articles  on  the 
different  subjects  may  be  consulted;  or  Button's  or  Boonycastle's 


elementaiy  works  on  mensuration.  Msny  works  on  mensuration  have 
been  published  of  late  years. 

MENTHA  PIPERrTA  (Peppemunt),  a  plant  common  In  many 
parts  of  Britain,  but  cultivated  lor  medial  puriXMOS.  The  dried  plant, 
which  ia  more  powerful  than  the  fresh,  is  of  a;  lively  green,  with  :* 
peculiar  aromatic  odour,  and  a  pleasant  camphor-like  taste,  at  first 
burning,  but  at  last  causing  an  enduring  sensation  of  cold  in  the  mouth. 
The  dried  herb  is  used  for  the  preparation  of  a  distilled  water,  and  of 
a  volatile  oil,  from  which  oil  spirits  or  essenoe  of  peppermint  is  pre- 
pared. Of  the  oil  several  varieties  occur  in  commerce,  the  Qerman, 
BtigliA^  American,  and  Chinese.  Twenty  pounds  of  the  herb  yield 
from  four  to  six  drachms ;  but  if  the  flowers  be  also  distilled,  the  same 
weight  will  yield  four  ounces.  It  is  often  adulterated  with  oil  of 
turpentine,  oil  of  marjoram,  ud  absolute  alcohoL  When  pure  it  is  of 
a  whitish  yellow,  yellow,  or  even  green  colour ;  odour  very  strong, 
taste  burning,  camphor-like,  causing  a  sense  of  coldness  in  the  moutii. 
The  oil  is  at  fixBt  limpid,  but  becomes  thicker,  like  a  fixed  oiL  Euro- 
pean oil  does  not  deposit  a  stearopten,  but  the  American  easily  forms 
long  oolourlen  four-sided  prisms,  which  possev  the  odour  of  the  oiL 
The  American  oil  is  more  soluble  in  alcohol  than  the  Qennan ;  spedfio 
gravity  0*92,  but  when  redified  0i)0.  The  Chinese  variety  consists 
almost  entinly  of  a  stearopten.  The  action  on  the  hunum  system  of 
any  of  the  preparations  of  mint  is  stimulant  and  antispasmodic.  The 
oil  is  used  to  be  added  to  drastic  or  griping  purgatives,  and  in  other 
cases.  It  proved  of  considerable  utility  in  bringing  about  reaction  in 
the  collmed  stage  of  Asiatic  cholera. 

MENTHA  PuLE'GlUM  (Pennyroyal),  an  indigenous  spedee  of 
mint,  ■y»»llftr  than  most  of  the  others,  and  of  whidbi  the  entire  herb, 
except  the  root,  is  officinal.  The  odour  is  strong  and  peculiarly 
aromatic;  taste  herbaceous  and  bitterish.    It  has  a  stunulant  and  anti- 

rmodic  property,  similar  to  most  mints,  but  is  supposed  to  possess 
a  specific  power  over  the  uterus,  which  has  been  much  over- 
estimated. A  €U8<Jlled  water,  a  spirit,  and  volatile  oil  are  prepared 
from  it,  as  from  the  Mentha  piperita,  A  popular  compound  called 
hysteric  water,  consists  of  the  distilled  water  of  pennyroyal,  and  com- 
pound spirit  of  bryony,  a  very  unsafe  mixture. 

MENTHA  YIHIDIS  (Spearmint),  a  plant  of  Britain,  very  much 
resembling  Jf.  jnpenta ;  the  colour  however  is  of  a  deep  green.  It  is 
also  frequently  confounded  with  M.  Mtpa,  than  which  it  hu  a  stronger 
and  more  agreeable  odour,  but  weaker  than  peppermint  It  has  not 
the  aromatio  odour  of  that  plant,  nor  does  it  leave  the  sense  of  coolness 
in  the  mouth.  From  it  are  prepwed  a  distilled  water,  a  spirit,  and  a 
volatile  oil,  which  are  used  as  the  former. 

MENTHENE  (C„  H„).  A  hydrocarbon  produced  bv  the  action  of 
anhydrous  phosphoric  acid  upon  concreted  essential  oil  of  mint.  It 
is  a  trsnspsrent  fluid  oil,  possessing  an  agreeable  odour. 

MENU.     [MiLNTT.] 

MENUIK    rCoLOURnro  Mattkbs.] 

MENTANTHES  TRIFOLIATA  (bog^bean,  corrupted  into  buck- 
bean,  Manh  2Vej/bi{,— officinal  part,  the  leaves),  a  plant  common  in  our 
bogs,  and  hence  called  bog-bean,  as  its  leaves  resemble  the  common 
bean.  The  leaves  are  temate,  petiolate,  and  even  when  dried  have  a 
fine  green  colour,  but  are  without  odour ;  th^  possess  an  enduring 
bitter  taste.  One  hundred  parts  of  the  fresh  herb  dry  into  thirty-nine; 
ten  pounds  of  the  dried  pluit  yield  two  pounds  snd  three-quarters  of 
extract.  It  contains  an  extractive  (Menyanthin),  which  Brandos  says 
forms  a  white,  transparent^  and,  when  highly  dried,  pulverisable  mass 
of  an  intense  degree  of  bitterness.  Troommsdorff  says  he  obtained 
only  a  yellowish  brown,  dear,  very  visdd,  not  pulverisable,  bitter 
extract. 

It  is  a  tonic  and  febrifuge  medicine  of  undoubted  efficacy,  but 
greatly  nedected  in  the  treatment  of  disease.  The  chief  use  said  to 
be  made  of  the  large  quantity  annually  collected  is  to  substitute  it  for 
hops  in  brewing,  a  proceeding  which  is  both  illegal  and  detrimental  to 
the  beer,  dnoe,  though  Utter,  it  does  not  possess  the  aromatic  quality 
of  the  hop. 

MENTANTHIN  is  a  non-asottsed  uncrystallisable  neutrsl  prindple 
found  in  the  oommon  buck-bean,  Menyaimei  trifotUUa, 

MEPHITIC  AIR.    [CABBOKid  Aoid.1 

MERCANTILE  MARINE.    [Ships.] 

MERCAPTANS.  Chemists  apply  this  name  to  a  series  of  sulphur- 
alcohols  ;  that  is,  alcohols  in  which  we  oxygen  is  reolaoed  by  sulphur. 
The  rdation  of  the  alcohols  to  the  merc^tans  wul  be  most  clearly 
seen  by  the  foOowikig  comparison  of  the  foimulie  of  vinio  alcohol  and 
meroaptan. 


Tinle  aleohoL  Meieaptaiu 

The  mercaptans  are  produced  by  nturating  an  alcoholic  solution  of 
potash  with  sulphuiet^  hydrogen,  and  then  distilling  it  with  the 
ohlorine  compounds  of  the  alcohol  radicals.  Thus  vinio  mercaptan  ii 
produced  by  the  following  reaction : 

4-      KCl 


Chloride  ^ 
potaMti 


Sulpbhydrate 
of  potaMiom. 


Chloride  of 
ethyL 


Mereaptaiv 


67? 


MERCAPTIDES. 


MERCURY. 


Vinio  mercaptaay  which  was  the  first  investigftted  and  most  important 
of  these  compounds,  and  is  frequently  called  mercaptan,  gives  the  name 
to  the  series.  The  mercaptans  are  colourless  liquids,  poflsessing  a 
horribly  foetid  alliaceouB  odour.  They  act  like  acids  upon  metfSlic 
oxides,  forming  mercaptides.  This  is  especially  so  in  the  case  of  oxide 
of  mercury,  hence  the  origin  of  the  name — mercurium  eaptans.  The 
following  Are  the  chief  known  mercaptans  : 


Methyl  meroaptan 
Sthyl  mereaptan 
Amjl  mareaptan 


CjH 


'I- 

H    j**' 


H 


}s. 


MERCAPTIDES.    [MEfiOAFTARS.] 

MERCATOR'S  PROJECTION.    [Map.] 

MERCHANT  SEAMEN.    [Ships.] 

MERCHANT  SHIPPING.    [Ships.] 

MERCURIAMINE.    [Mebcttrt.] 

MERCURY  (Hg.)  Quicknlifer,  The  history  of  this  well-known 
metal,  a  description  of  the  sources  whence  it  is  obtained,  its  physical 
properties,  and  a  list  of  the  minerals  in  which  it  occurs  have  already 
been  given  under  Mercubt,  in  Nat.  Hist.  Div.  An  interesting 
statistical  account  of  the  most  important  of  all  the  mercury  mines, 
namely,  those  of  Almaden  in  Spain,  is  also  given  under  Aijcadek  in 
QboO.  Dnr.  It  is  here,  therefore,  only  necessaay  to  treat  of  its 
chemical  properties  and  the  action  of  various  subrtances  upon  it  by 
virtue  of  which  compounds  of  the  metal  are  obtained. 

The  equivalent  of  mercuiy  is  200.  By  combining  with  one  or  with 
two  equivalents  of  other  bodies  it  forms  two  classes  of  salto,  known  as 
protoMUt  and  biioUa.  Sometimes  the  equivalent  of  mercury  is  assumed 
to  be  100,  and  then  the  first  class  of  salts  containing  two  such  equiva- 
lents to  one  of  another  body  are  necessarily  termed  diaaUs  or  iubsalti  ; 
while  the  second  class,  containing  only  one  such  equivalent  to  each 
equivalent  of  another  body,  are  consequently  termed  prototalts.  This 
want  of  uniformity  in  the  nomenclature  of  salts  of  mercury  is  to  be 
deprecated,  inasmuch  as  it  is  confusing  to  students,  and  has  also 
frequently  led  to  serious  errors  when  employed  by  those  who,  like 
medical  men  and  compoimders  of  medicine,  have  necessarily  but  a 
partial  knowledge  of  chemistry.  A  method  now  very  generally 
adopted,  by  which  the  inconvenience  is  obviated,  consists  in  adding 
to  the  word  mereur  the  terminals  that  are  commonly  used  for  similar 
purposes — ^namely,  ic  and  otw.  The ,  first  or  lower  class  of  salts  are 
thus  mereuroiM  salts,  and  the  second,  or  higher,  mercuric  salts. 
^  Mercury  and  oxygen  form  two  compounds. 


1.  Protoxide  of  mereiuy 

2.  Binoxide  of  mercory 


HgO 
HgO. 


1.  Protoxide  of  mercury  (HgO).  Elaek  oxide,  grey  oxide,  tuhoxidet 
or  dinoxide,  of  mercury,  jfereurous  oxide.  This  oxide  is  best  obtained 
by  triturating  calomel  with  dilute  caustic  potash  or  soda,  and  well 
washing  and  drying  the  resulting  oxide.  The  operation  should  be 
conducted  as  much  as  possible  in  the  dark,  as  the  oxide  is  decomposed 
by  the  influence  of  light,  into  metaUic  mercury  and  binoxide.  Though 
itself  unstable,  it  forms  very  stable  salts,  caHed  tcUU  of  mercurou$ 
oxide  or  shortly,  mereuroua  salts, 

2.  Binoxide  of  mercury  (HgOJ.  Peroxide,  red  oxide,  yellow  oxide, 
or  protoxide,  of  mercury.  Mercuric  oxide.  This  oxide  may  be  made  in 
several  ways.  The  alchemists  used  to  keep  mercuiy  at  a  boiling  heat 
for  a  month,  or  longer,  in  a  matrass,  or  a  flask  with  a  tolerably  long 
neck,  but  having  free  communication  with  the  air.  It  thus  slowly 
absorbed  oxygen,  becoming  converted  into  binoxide  and  was  called  by 
them  mcrcurius.  precipiUUue  'per  se.  It  is  now  however  generally  pre- 
pared by  calcination  from  mercuric  nitrate  when  it  has  a  bright  orange 
colour,  and  is  in  the  state  of  shining  crystalline  grains.  Sometimes  it 
is  precipitated  from  a  solution  of  a  persalt  of  merciuy  by  caustic 
potash  or  soda;  it  then  differs  from  the  crystalline  vanety  in  being 
converted  into  oxalate  of  mercury  by  the  action  of  oxalic  acid. 

Binoxide  of  mercury  darkens  in  colour  when  heated,  but  again 
becomes  red  on  cooling.  When  ignited  it  is  resolved  into  metallic 
mercury  and  oxygen  gas.  Chlorine  acts  upon  it,  especially  when 
moist,  hypochlorous  add  and  an  oxychloride  of  mercury  being  formed. 
Reducing  agents  also  readily  attack  it.  It  is  a  powerful  base  forming 
salis  of  mercuric  oxide,  or  shortly,  mercuric  salts. 

Mercury  and  suiphur  form  two  sulphides  correspondiiig  to  the  two 
oxides  :-^ 


1.  Protoaolphide  of  mercury 
S.  BiBulphide  of  mereory 


HgS 
Hg8. 


1.  Prototulphide  of  mercury  (HgS).  Mercurous  sulphide.  BtMopU 
mineroL  This  compound  is  precipitated  when, sulphuretted  hydrogen 
is  passed  through  a  solution  of  a  mercurous  salt.  Itfts  also  fr^uently 
made  by  triturating  two  hundred  parts  of  mercury  with  sixteen  of 
sulphur.    It  is  almost  as  unstable  as  the  protoxide. 

2.  Bieulphide  of  mercury  (HgS,).  Mercuric  sulphide,  Ciimabar, 
Vermilion.  This  is  the  most  conmion^ore  of  mercury.  [Msboxtbt,  in 
Nat.  Hist.  Div.]    It  is  lazgely  used  as  a  pigment^  but  for  this  puipose 
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is  usually  prepared  artificially.  The  Chinese  are  veir  suooessful 
manu&cturerb  of  vermilion:  the  following  is  supposed  to  be  the 
process  they  adopt.  One  hundred  parts  of  merouxy  and  thirty- 
eight  of  sulphur  are  triturated  for  two  or  three  hours;  twenty-five 
parts  of  solid  caustic  potash  and  one  hundred  and  fifty  of  water  are 
then  added,  and  the  whole  heated  to  about  116*  Fi^r.  for  several 
hours.  It  must  be  constantly  stirred  at  first,  and,  when  the  desired 
tint  is  obtained,  removed  from  the  fire  and  well  washed  with  oold 
water. 

In  this  country  vermilion  is  commonly  made  by  triturating  merouiy 
with  about  one  sixth  of  its  weight  of  sulphur,  and  then  subliming. 
The  beauty  of  the  tint  is  sud  to  depend  upon  the  amount  of  levigation 
to  which  ike  sublimate  is  afterwards  subjected. 

ProtoBulphide  of  mercury  is  also  thrown  down  when  sulphuretted 
hydrogen  gas  is  passed  through  a  solution  of  a  mercuric  sut.  It  is 
black,  but  may  he  made  to  assume  a  red  colour  by  sublimation.  It 
is  insoluble  in  aqueous  solutions  of  the  alkalies  and  in  all  acids  except 
aqua  regia.  It  is  dissolved  however  in  hydrochloric  add  when  araemo 
or  antimonic  adds  and  some  other  oxidising  agents  are  present. 

Mercury  and  iodine  form : — 


1.  Protolodlde  of  merenry  • 
S.  Beaqui-iodlde  of  mtrcory 
3.  Biniodide  of  meroiiry 


.  Hgl 
•    •  Hg,I, 
.Hgl, 


1.  Pratoohloride  of  merenry 
S.  Blohloride  of  meroory 


1.  ProUnodide  of  mercury,  (Hgl).  Oreen,  or  dnUodide  of,  merenry, 
Mercurous  iodide.  Prepared  by  triturating  an  equivalent  of  merourr 
with  one  of  iodine,  the  mixture  being  moistened  with  a  little  alcohol 
to  keep  down  the  temperature  and  consequently  prevent  too  n^iid 
action  and  decomposition.  It  is  also  precipitated  when  a  mercurous 
salt  is  mixed  with  solution  of  iodide  of  potassium.  It  is  somewhat 
imstable. 

2.  Seamd-iodide  of  mercury  (Bf^l^,  Mercuromymerewrie  iodide.  Pre- 
cipitatea  when  a  solution  of  iodine  in  iodide  of  potsssium  is  added  to 
a  solution  of  mercurous  nitrate.  Alcohol  extracts  no  mercurous  iodide 
from  this  compound — a  proof  that  it  is  not  a  mere  mixture  of  merou- 
rous  and  mercuric  iodide. 

3b  Biniodide  of  mercury  (Hgl^)  Mercuric  iodide.  Prepared  as  the 
protoiodide,  two  equivalents  of  iodine  being  used,  or  by  precipitation 
from  a  mercuric  salt  by  iodide  of  potassium.  It  is  at  first  salmon- 
coloured,  but  by  molecular  alteration  speedily  becomes  a  magnifi- 
cent scarlet.  It  sublimes  in  yellow  tabular  crystals,  but  on  rubbing, 
scratching,  or  merdy  agitating,  undergoes  the  alteration  just  mentioned 
and  becomes  scarlet ;  in  short,  biniodide  of  mercury  is,  in  crystallo- 
graphic  language,  diinorphous.    During  the  change  heat  is  evolved. 

I)ouble  scdts  of  biniodide  of  mercury  with  other  compounds  of 
mercury  and  with  the  alkaline  iodides  may  be  easily  formed. 

Mercury  and  hvmine  form  compounds  very  much  resembling  the 
iodides. 

Mercury  and  chlorine  form  two  important  chlorides : — 

•       .       ,  HgCl 

•         •         •  .  •  HgCl, 

1.  ProtoMmde  of  mercury  (HgCl).  Subchloride  or  diehloride  of 
mercury.  Mercurous  chloride.  Calomd.  This  compound  of  mercury 
has  been  known  for  nearly  three  centuries.  It  was  first  called  ccUomel 
(from  KaXjbs,good,  and  fi4\eu,  blcick)  by  Sir  Theodore  Turquetde  Mayenne, 
though  for  what  reason  is  not  satisfactorily  known.  It  occun  native 
[Mbrcttrt,  in  Nat.  Hist.  Div.]  but  for  use  in  medicine  is  always 
prepared  artificially.  This  is  sometimes  accomplished  by  adding 
chloride  of  sodium  to  a  solution  of  a  mercurous  salt,  and  well  washing 
and  drying  the  precipitate.  More  usually,  however,  it  is  obtained  by 
submitting  to  the  action  of  heat  a  mixture,  in  equivalent  proportions, 
of  chloride  of  sodium  and  protos^lphate  of  mercury ;  double  decom- 
position takes  place,  protochloride  of  mercury  sublimes  and  sulphate 
of  soda  remains.  If  tiie  vessel  in  which  this  operation  is  conducted  be 
small,  the  calomel  condenses  in  brilliant  quadrilateral  prisms  termi- 
nated by  four-sided  pyrsmids ;  but  if  the  recdver  be  capadous,  and 
especially  if  it  be  filled  with  steam,  the  calomel  condenses  in  the  form 
of  an  exceedingly  fine  white  or  slightly  buff-tinted  powder.  By  the 
latter  modification  of  manufacture  the  trouble  of  grinding  is  avoided. 

Calomd  is  tastdess  and  insoluble  in  water.  The  fixed  alkalies  con- 
vert it  into  protoxide.  Ammonia  changes  it  to  bhch  prec^nUUe  or 
mercurous  amidochkride  (HgCl + HgKH,).  It  is  very  soluble  in  strong 
solutions  of  alkaline  salta;  but  much  less  so  in  dilute  solutions ;  decern- 
podtion  into  metalHo  mercury  and  merouric  salt  accompanies  the 
solution. 

2.  Bichloride  of  mercury  (HgdJ.  PerMnide  of  mercury,  Mer* 
curie  chloride.  Ccrrotive  s/Mmate,  This  compound  maybe  formed 
by  the  direct  union  of  its  constituents,  but  is  usually  prepared  by 
submitting  to  an  elevated  tempwature  a  mixture,  in  equivalent  too- 
portions,  of  bisulphate  of  mercury  and  chloride  of  sodium.  The 
following  equation  exhibits  the  reaction : — 

BgO„  280,  +  SKaCl=:Hga,-|-3(N&0,SOg). 

Corrodve  sublimate  crystallises  in  white  needles  or  in  a  semi-vitreoos 
mass.  It  has  an  acrid,  peculiarly  metallic  taste  that  is  very  unpleasaal 
It  is  soluble  in  three  parts  of  boiling,  and  eighteen  to  twenty  of  oold 
water.  Hot  alcohol  dissolves  its  own  weight  of  this  salt,  and  odd 
alcohol  one-third  of  its  w^ifi^t;  ether  also  readily  dissolves  it :  indeed. 
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agitatioa  vnth  ether  will  abstract  corrofiiYe  sublimate  from  on  aqueous 
solutioq. 

DoiMe  idUs  of  bichloride  of  mercury  with  alkaline  chlorides  readily 
oiystallise  out  when  a  solution  contuning  them  is  evaporated.  Sal 
akmhroth  is  such  a  double  salt  containing  (BgCl  +  SNH^Q).  It  crystal- 
lises in  flat  tables. 

WhUe  precipitate  (HgCl^  +  Qs2NH,)  is  thrown  down  when  ammonia 
is  added  to  a  solution  of  corrosive  sublimate. 

Mercuric  oxychloridu,  containing  two,  three,  or  four  equivalents  of 
binoxLde  to  one  of  bichloride,  are  precipitated  when  bicarbonate  of 
potash  and  bichloride  of  mercury  are  brought  together  under  various 
conditions. 

Mercury  and  OyasMgen  form  only  one  salt,  viz. : 

Bieyamdeof  vMrcitry  (HgCy^.  Mercuric  cyanide.  Usually  made 
by  boiling  bisulphate  of  mercury  with  half  its  weight  of  f  errooyanide 
of  ^tassium  and  four  times  its  weight  of  water.  It  crystallises  out  in 
white  needles  on  cooHng  the  solution.  It  may  also  be  made  by  dis- 
solving^ binoxide  of  mercury  in  hydrocyanic  acid,  or  by  boiling  Prussian 
blue  with  binoxide  of  mercury. 

Bicyanide  of  mercury  is  soluble  in  alcohol  and  in  eight  parts  of  cold 
water ;  but  in  a  much  smaller  quantity  of  boiHng  water.  Its  solution 
is  very  poisonous,  and  is  neither  precipitated  by  alkalies  nor  by  any 
metallic  salts,  except  those  of  palladium.  By  heat  it  is  converted  into 
metallic  mercury  and  cyanogen  gas. 

There  are  two  9ulphate$  of  mercury  ;— 


1.  Protosnlphate  of  mercury 
S.  BlBvlphate  of  mercury 


HgO,  SO3 
HgO„  2S0, 


1.  ProUmdphate  of  mercury  (HgO,  SO,).  Sub-  or  dv-mUphate  ttf  mer- 
cury. Mercurous  ndphate.  Formed  on  triturating  bisulphate  of  mer- 
ctsry  mth  as  much  mercury  as  it  alrea^  contains.  It  is  but  sli^tly 
soluble  in  water. 

2.  Biwlphate  of  mercury  (HgO^  2S0,).  Penu^fthate  qf  mercury. 
Mercuric  tulphate.  A  mixture  of  iiro  parts  of  mercury  and  thxve  of 
sulphuric  acid  is  boiled  to  dryness,  when  a  white  orystalline  powder 
Remains  of  the  above  composition.  Water  decomposes  it  into  an  add 
salt  (HgO|,  6S0,)  that  remains  in  solution,  and  a  yellow  basic  salt 
(8HgO„  2S0,),  called  tuarpeth  mineral,  which  is  precipitated. 

There  are  many  mtraiet  of  mgreusry.  The  two  most  important 
are:— 

1.  Protonltrate  of  mercury        .        .       .  BgO,  NOg 

2.  Binitrateofmeroory        •       .       ,    .  HgO,,  SNO, 

1.  Protcnitrate  of  mercury  (HgO,  NO,  +  2Aq.).  Sub-  or  dirnttrate  of 
mercury,  Mercurotu  nitrate.  Formed  by  digesting  metallic  mercuiy  in 
excess  of  cold  dilute  nitric  add.  It  crystalSses  in  transparent  prisms. 
Water  decomposes  it  into  a  yellow,  basic,  insoluble  salt,  and  an  add 
soluble  salt.  If  excess  of  mercury  is  used  in  the  preparation,  crystals 
are  obtained  containing  (4  HgO,  8  NO,  +  2Aq.). 

2.  Binitraie  of  mercury  (HgO,,  2  NO,  +  Aq.).  Pemitraie  of  mercury. 
Mercuric  nitrate.  Best  obtained  by  dissolving  binoxide  of  mercury  in 
nitric  add.  It  may  also  be  made  by  dissolving  mercuiy  in  bouing 
nitric  add,  but  it  has  not  then  a  constant  oomposition. 

Chromatee  of  mercury.  An  alkaline  chromate  throws  down  a  bright 
red  predpitate  from  a  solution  of  a  merourous  salt.  It  contains  4  HgO, 
SCrO,.  Heated  with  nitric  add,  it  is  converted  into  HgO,  CrO,, 
Mercuric  ckromate  is  also  a  red  powder  predpitated  when  an  alkaline 
chromate  is  added  to  a  solution  of  a  mercuric  salt^ 

Fulminate  of  mercury,    [Fuuhhatino  Mebcuby.] 

Acetaiet  of  mercury.    There  are  two :  ' 


1.  Protoacetate  of  mercury 
3.  Binaoetate  of  meronry 


HgO,  C4HJO, 
HgO„  aC^H.Oj 


1.  Protoacetate  of  mercury  (HgO,  C^H,Oa).  Sub-  or  dhnteetaU  of 
mercury,  Mercurout  acetate.  Preoipitatod  in  micaceous  scales,  when  a 
Boluble  acetate  is  added  to  a  strong  solution  of  a  merourous  salt.  It  is 
insoluble  in  alcohol,  and  decomposed  by  heat. 

2.  JBinacetate  of  mercury  (Hg0^2CA0,).  Pcraeetate  ^  mercury. 
Mercuric  acetate,  Madq  by  dissolving  binoxide  of  mercuiy  in  excess  of 
hot  acetio  add,  or  by  mixing  hot  solutions  of  acetate  of  potash  and 
binitrate  of  mercuiy,  a  littie  acetic  acid  being  also  added.  It  crys- 
tallises in  white,  inodorous,  flexible  scales. 

Mereuramine  is  the  provisional  name  given  to  a  veiy  powerful  base, 
produced  on  agitating  predpitated  binoxide  of  mercuiy  with  solution 
of  ammonia  in  a  well  stoppered  bottie.  It  contains  2  HgO,,  NH„  2  HO, 
and  may  be  viewed  as  the  hydrated  oxide  of  HgO„  HgNH,.  It  is  a 
white  powder,  veiy  unstable,  decomposing  when  exposed  to  light,  or 
with  a  series  of  cJight  explosions  when  triturated  in  a  mortar.  It 
absorbs  carbonic  add  from  the  air  as  quickly  as  slaked  lime  does,  and 
forms  definite  salts  with  acids. 

Mercury  with  chalk  is  a  preparation  used  in  medicine.  It  is  made 
b^  rubbing  chalk  and  mercury  together  until  the  latter  is  so  minutely 
divided  as  not  to  be  perceptible  by  the  naked  eye.  It  is  sometimes 
c^led  ffray  powder,  and  from  exposure  to  light  is  very  liable  to  contain 
protoxide  and  binoxide  of  mercuiy. 

Mercury  toith  magneeia  is  a  preparation  similiKr  to  that  just  described. 
The  mixture  of  the  two  is  fadlitated  by  tlie  introduction  of  a  littie 
nianna,  which  is  subsequently  got  rid  of  bey  wwhing  with  water. 
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Other  preparations  containing  finely  divided  metallio  mercury  are 
also  used  in  medicine.  Such  are  the  pill,  ointment,  and  cerate  of 
mercuiy. 

Tests  for  mercury.  The  salts  of  mercury  are  distinguished  by  being 
volatilised  by  heat,  and  by  yielding  globules  of  metal  when  heated  with 
carbonate  of  soda  in  a  narrow  test  tube.  From  solution  the  metal  is 
predpitated  with  its  characteristic  appearance  on  to  a  piece  of  gold 
(such  as  a  half*sovereign)  when  the  liquid  is  rubbed  on  the  gold  with 
a  key  or  other  piece  of  steel  Metallic  copper  also  causes  the  deposi- 
tion of  mercury  from  solution  with  characteristic  lustre.  Protochloride 
of  tin  has  the  same  efiect  Sulphuretted  hydrogen  throws  down  a 
black  predpitate. 

Pnio-  or  mereuroue  talte  are  distinguished  l^  turnhig  black  on  the 
addition  of  an  alkali.  From  solution,  hydrochloric  add  throws  down 
a  white  predpitate  (calomel),  and  iodide  of  potaanmn  a  green  pre- 
dpitate. 

Per-  or  &i-  or  mercuric  salts  give  no  predpitate  with  hydroohlorio 
add,  a  yellow  (binoxide)  with  fixed  alkalies,  white  with  ammonia,  and 
scarlet  with  iodide  of  potassium. 

SsHikaium  tf  mercury.  This  is  usually  effected  in  the  metaHie  form. 
It  is  brought  to  this  state  either  by  protochloride  of  tin,  or  bv  heating 
with  quick  lime  in  a  glass  tube  tlm>ugh  which  a  current  of  hydrogen 
is  passing,  the  mercury  being  collected  in  a  glass  bulb. 

Sometimes  mercury  is  precipitated  by  siUphuretted  hydrogen,  and 
estimated  in  the  state  of  bisulphide.  In  that  case  it  is  always  aidvisable 
to  wash  the  su^)hide  with  sulphite  of  soda  solution,  which  has  the 
effect  of  diBsolving  any  free  sulphur. 

MERCURY-AIiLYIi.    [Oeqanometaluo  Bodiks.1 

MERCURY-ETHYI4.     [OROAirOlfBTALLIO  BoDIES.] 

MERCURY-METHYL.    [Oroanombtaluo  Bodies.] 

MERCURY,  Medical  PriperHa  of.  In  a  purdy  metaUic  state, 
mercury,  when  taken  into  tne  human  stomaon,  produces  no  effects 
except  such  as  are  owing  to  its  mechanical  properties ;  sudi  as  when  it 
is  improperly  employed  to  remove  the  obstruction  of  the  bowds  in 
lead,  or  pamters',  cholic.  Neverthdess  it  may  become  oxidised,  and,  by 
combining  with  some  of  the  adds  of  the  stomach,  ocoadon  violent 
disorder.  Even  its  external  application  leads  to  dmilar  results,  frtnn 
the  metal  first  becoming  oxidiaed,  then  absorbed,  and  producing  the 
same  effects  as  if  taken  by  the  mouth.  The  preparations  of  mercury 
differ  very  much  in  the  degree  of  their  action,  both  according  to  the 
nature  of  the  oombination,  and  also  of  the  dose  employed  or  the  mode 
of  administration.  The  inilder  preparations  seem  only  to  increase  the 
natural  and  healthy  actions  of  the  organs  of  the  bod^,  particidariy  the 
secreting  and  exhaling  organs;  while  tiie  more  active,  if  not  given  in 
very  minute  doses,  destroy  the  texture  and  impair  the  function  of 
many  oigans,  both  those  with  which  they  are  brought  into  immediate 
contact^and  others  which  they  affect  by  ^mpathy  or  other  means. 
No  medicinal  substance  in  capable  of  proaucmg  so  mudi  benefit,  none 
is  so  frequentiy  abused,  or  so  fertile  a  source  of  injury,  as  meroory. 
Its  mode  of  action  is  Uttle  understood,  but  its  effects  are  of  ten  suffi- 
ciently^ obvious.  A  brief  statement  of  the  most  important  of  these 
effects  Is  all  that  can  be  given  here. 

When  mercuiy,  triturated  with  chalk  or  magnesia,  or  with  confection 
of  roses  (which  is  the  case  when  it  is  made  into  blue  pill),  is  taken  in 
moderate  dose  into  the  stomach,  it  does  not  seem  to  make  any  imme- 
diate sensible  impresdon,  unless  that  oigan  be  in  a  state  of  morbid 
sendbilit^,  when  it  is  apt  to  cause  heartburn,  nausea,  or  disturbance  of 
the  bowels.  It  may  be  repeated  at  proper  intervals,  and  the  individual, 
especially  if  robust,  appears  only  to  have  an  increased  appetite  and 
more  ready  digestion.  This  is  more  particularly  the  case  whenoor- 
rodve  sublimate  (bichloride  of  mercury)  is  given  in  very  minute  doses. 
Even  the  introduction  of  mercury  iato  the  oody  by  friction  over  parts 
where  the  skin  is  thin,  would  seem  to  increase  for  a  time  the  activity 
of  the  whole  system.  To  whatever  surface  applied,  the  absorbents 
would  appear  to  lay  hold  of  it,  and  cany  it  into  the  circulating  Twaat 
Owing  to  pecuUaritgr  of  constitution  (idiosyncrasy)  a  very  minute 
qiiantity  of  mercury  produces  in  aame  individuals  very  striking  effects, 
either  violent  salivation,  disturbance  of  the  bowels,  or  other  incon- 
veniences, accompanied  by  great  debility.  This  result  is  quite  distinct 
from  the  effects  of  an  ovodose  of  some  of  the  more  active  forms,  which 
produces  actual  poisoning,  or  from  the  effects  of  the  too  long  continued 
administration  of  some  of  the  nuld  preparations.  Children,  owing  to 
the  irritability  of  their  bowels,  are  not  so  apt  to  be  salivated  as  adulta, 
and  more  mercury  can  be  borne  in  warm  than  in  cold  countries. 

When  a  single  dose  of  mercury  is  given,  it  is  generally  one  of  the 
preparations  which  act  on  the  bowels,  either  alone,  or  ia  combination 
wi^  or  followed  by  some  other  purgative  medicine,  and  littie  perma- 
nent effect  is  observed ;  but  repeated  small  doses,  especially  if  hindered 
from^  passing  off  by  the  bowds,  by  combination  with  opium,  exdte 
arterial  commotion,  and  end  by  establishing  a  febrile  movement.  The 
pulse  is  full  and  more  frequent,  the  animal  heat  augmented,  the 
secretion  from  the  skin  abundant,  at  last  followed  by  thiist,  recess- 
nesB,  and  deeplessness.  This  disturbance  frequentiy  lasts  some  time» 
even  after  tiie  medidne  has  been  discontinued,  and  is  occasionally^ 
accompanied  with  determination  or  congestion  of  blood  dther  toward* 
the  lungs,  abdomen,  or  brain,  followed  sometimes  by  hemorrhage  freox 
various  organs.  Blood  drawn*  during  a  mercurial  course  is  generally 
found  covered  with  a  buffy  ooat,  the  same  as  is  the  caise  in  Snflammf^ 
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toxy  diseases.  On  the  aalivaiy  glands  the  effects  are  most  conspicuous ; 
they  become  irritated,  more  sensible,  turgid,  and  pour  out  aoundant 
saliva,  which,  on  standing,  deposits  fl^Jces  of  coagulated  albumen.  The 
breath  at  the  same  time  acquires  a  peculiar  fetor  (called  mercurial) ; 
the  gums  are  swoUen,  with  a  peculiar  line  running  along  the  maigin, 
but  pale  and  tender;  the  teeth  become  loose;  and  the  tongue  and 
lining  membrane  of  the  mouth  are  covered  with  ulcers. 

The  general  commotion  of  the  system  often  proves  a  powerful  agent 
in  the  cure  of  many  diseases;  but  occasionally  it  becomes  too  great, 
and  requires  to  be  moderated.  Not  only  must  the  exhibition  of  the 
mercuiy  be  suspended  for  a  time  in  such  cases,  but  very  plethoric 
persons  must  be  bled,  and  put  on  the  antiphlogistic  plan  even  before 
beginning  its  use.  The  warm  bath,  diluent  drinks,  and  a  milk  or 
farinaceous  diet,  with,  cool  air,  are  proper  means  of  lessening  the 
violence  of  its  action.  Iodine  is  said  to  nave  the  power  of  expediting 
the  removal  of  the  mercuxy  out  of  the  system. 

The  effects  just  mentioned  show  the  necessity  of  abstuning  from 
its  administration  when  there  ib  a  tendency  to  haemorrhage  (especially 
of  the  lungs),  or  a  disposition  to  consumption,  or  if  there  exist  a 
scrophulous  constitution,  or  the  person  be  affected  with  sea  scmrvy ; 
also  during  certain  states  of  the  female  (system,  and  during  pregnancy 
or  suckling. 

When  the  use  of  mercury  is  too  long  continued,  or  it  is  given  in  too 
strong  doses,  its  stimulating  action  apnears  to  &ti^e  the  system,  and 
to  pervert  the  f imction  of  assimilation,  both  immediately  in  the  blood 
and  also  in  the  different  organs  and  tissues.  Hence  the  individual  loses 
his  muscular  power,  becomes  pale,  tumid,  and  puffy,  or  else  greatly 
emaciated.  The  brain  and  spinal  chord  are  irritated ;  the  limbs 
exhibit  involuntary  tremblings,  such  as  are  observed  in  the  workers  in 
the  mercurial  mines,  in  makers  of  looking-glasses,  and  other  trades  in 
which  mercury  is  laiqgely  used ;  and  all  the  ti^es  acqture  a  morbid 
susceptibility.  The  blood  is  found  to  be  deteriorated,  and  to 
have  lost  its  ordinary  consistence,  and  the  person  appears  to  be  affected 
with  scurvy  or  consumption.  The  inconsiderate  use  of  mercurial  pre- 
parations, especially  of  corrosive  sublimate,  oft^n  occasions  chronic 
inflammation  of  the  stomach,  causing  indigestion,  and  alterations  or 
thickenings  of  the  coats  of  the  stomach*  Diseases  of  the  brain  not 
unfrequentiy  result  from  an  improper  use  of  mercury.  Lastly,  a 
peculiar  affection  of  tiie  skin  often  occurs  from  the  abuse  of  this 
substance. 

In  the  treatment  of  diseases,  four  distinct  effects  may  be  obtained 
from  the  employment  of  mercurial  preparations.  1.  By  some  of  them 
the  intestinal  canal  is  irritated,  and  the  expulsion  of  its  contents  occa- 
sioned. 2.  Others  are  used  to  create  a  general  commotion  of  the  system, 
to  rouse  the  lymphatics,  and  excite  both  the  secreting  and  excretory 
glands.  8.  To  control  or  altogether  change  the  action  of  the  capiUaiy 
vessels,  when  that  is  extreme  and  tending  to  the  effusion  of  serum,  and 
more  especially  of  coagulable  lymph.  With  this  may  perhaps  be  joined 
the  action  of  the  mercury  as  an  auterative.  4.  What  is  regarded  as  its 
specific  effect  in  bringing  about  the  cure  of  some  peculiar  diseases. 

Calomel,  or  the  protochloride  of  mercuiy,  is  the  preparation  meet 
employed  as  a  purgative;  it  influences  the  intestinal  canal  along  its 
whole  length,  and  excites  the  liver  and  other  glands  to  secretion.  It  is 
of  very  great  utility,  not  only  at  the  commencement  of  fevers,  but  even 
during  their  course,  either  when  given  alone  or  in  conjunction  with 
some  other  purgative.  It  is  not  admissible  if  the  tongue  be  very  red 
and  sensible,  and  a  similar  state  of  stomach  be  presumeid  to  exist.  In 
manv  eruptive  fevers,  especially  scarlet  fever,  its  early  and  even  free 
employment  is  productive  of  the  best  results.  In  the  yellow  and  many 
otbi^r  fevers  of  hot  rT^m**^  it  is  indispensable.  In  these  diseases,  mer- 
cuiy is  introduced  into  the  ^stem  hv  every  means ;  and  whenever  the 
patient  is  salivated  recovery  may  be  expected.  In  many  of  the  less 
rapid  fevers  of  Europe  the  like  benefit  follows  its  use. 

During  the  inflammatory  and  turgescent  stage  of  hydrocephalus 
aoutus,  or  water  on  the  brain,  calomel,  alone  or  with  digitalis,  is 
frequentiy  efficacious  in  saving  the  patient ;  at  the  same  time  other 
forma  of  mercury,  especially  the  liniment,  ifiay  be  used.  In  the 
wasting  or  atrophy  of  children,  the  steady  daily  use  of  calomel  and 
rhubarb  produces  the  best  results,  if  proper  dietetical  means  be 
adopted. 

These  measures  should  at  no  time  be  resorted  to  except  under  the 
direction  of  responsible  medical  attendants.  The  unnecessary  use  of 
mercury,  when  some  other  purgative  would  have  answered  as  well,  is 
much  to  be  reprobated,  and  not  only  injures  the  constitution  of 
children,  but>  if  they  are  teething  at  the  time,  it  leads  to  the  early 
decay  of  their  teeth.    (Bell '  On  the  Teeth.') 

Persons  under  the  influence  of  mercurv,  even  when  a  single  dose 
has  been  taken  as  a  purgative,  are  very  liable  to  take  cold,  especially 
from  wet.  This  must  be  carefully  guaraed  against.  The  bichloride  of 
mercury  (or  corrosive  sublimate)  seems  not  to  dispose  the  system  so 
much  to  be  hurtfully  impressed  by  cold,  and  is  therefore  wdU  suited 
to  camp  and  navy  practice.  Besides,  if  given  in  siiffidentiy  small  doses, 
it  is  perhaps  the  best  of  all  the  preparations  to  use  as  an  alterative, 
especially  in  cases  of  chronic  inflammation  or  thickening  of  the  tissues, 
such  as  the  heart  This  particular  preparation  of  mercury  seems  to 
exert  a  beneficial  effect  in  restraining  the  escape  of  the  albumen  of  the 
blood  by  the  kidneys,  in  the  disease  called  albuminuria,  or  Bright's 
disease.    It  should  be  given  in  veiy  minute  doses,  the  ^th  of  a  gnun. 


dissolved  in  distilled  water,  about  half  an  hour  after  each  meaL  If  any 
signs  of  salivation  manifest  themsdyea  it  should  instantiy  be  suspended. 
Indeed  from  time  to  time  it  should  be  discontinued,  as  no  system  can 
bear  the  continuous  use  of  mercury. 

Mercury  has  a  great  power  of  checking  the  deposition  of  coagulable 
lymph,  and  controlling  changes  in  the  organic  pttrtiides  of  bodite,  both 
vegetable  and  animaL  One  6i  the  most  valuable  uses  of  mercury  is  eon- 
neoted  with  this  power  of  changing  the  action  of  the  capillaries  when  that 
action  is  extreme,  or  when  there  is  a  tendency  to  pour  out  serum  in 
excess,  or  effuse  coagulable  lymph.  In  some  inflammations  the  action 
of  the  vessels  is  so  violent  as  to  pour  out  their  contents,  and  this  leads 
to  obstructions  or  changes  of  structure  which  derange  the  Actions, 
or  even  speedily  occasion  death.  Thus^  in  croup,  coagulable  lymph  is 
effused  in  the  windpipe,  obstructing  respimtion ;  in  peritonitis,  or  inflam- 
mation of  the  outer  lining  of  the  intestines,  lymph  is  poured  out> 
agglutinating  the  folds  of  the  intestines ;  in  iritis  the  same  happens, 
closing  the  pupil  of  the  eye  and  destroying  vision.  In  all  these  cases, 
after  free  venesection,  or  even  without  it,  calomel  given  very  freely 
will  hinder  further  effusion,  and  even  cause  the  abeoxption  of  what  has 
already  escaped  from  the  vessels,  as  may  often  be  seen  when  the  iris  of 
the  eye  is  inflamed. 

Msmy  serious  chronic  diseases  are  removed  by  a  judicious  and  perse- 
vering use  of  mercury ;  but  these  can  neither  l>e  enumerated  here,  nor 
can  even  the  most  general  rules  be  attempted  to  be  laid  dowii. 
(Holland, '  Medical  Notes ; '  '  On  Mercurial  Medicmes ; '  and  Teale, '  On 
Keuralgio  Diseases.') 

The  roedfic  employment  dt  merearv  is  still  less  suitable  to  be 
discussed  here.  It  may  be  remarked,  however,  that  {he  opinion  for 
the  necessity  of  giving  mercuiy  in  any  quantity  is  now  altogether 
exploded. 

It  is  not  necessaiT  to  dwell  on  any  of  the  other  preparations  of 
mercury,  many  of  which  are  valuable,  either  alone  or  as  additions  to 
other  substances.  Calomel  frequently  greatiy  assists  in  promotingthe 
action  of  other  medicines,  paiticiilarly  diuretic  medicaments.  How 
far  calomel,  either  in  small  frequentiy  repeated  doses  or  in  very  large 
ones,  was  really  useful  in  Asiatic  cholera,  cannot  be  ascertained.  But 
where  it  has  been  given,  and  salivation  has  occurred,  or  the  mercurial 
fetor  of  the  breath  perceived,  recovery  has  almost  invariably  ensued. 
The  emplovment  of  corrosive  sublinubte  in  the  arte  depends  in  some 
cases  on  pnnciplee  explained  above.  Thus  it  checks  fermentation,  and 
opposes  the  formation  of  new  compounds:  hence,  when  applied  in 
solution  to  timber,  it  prevents  the  dry-rot  from  occurring  by  soUdiiying 
the  albumen  of  the  wood.  [  AirnsEFTics.]  In  cases  of  poiBoning  by  it, 
the  antidotes  most  proper  are  those  substances  which  contain  albumen, 
such  as  white  of  egg,  milk,  flour,  &c  [AiiBumen.]  (See  '  Observations 
Relative  to  the  Science  and  Art  of  Medicine,'  by  William  W^gg,  M.D., 
London,  1851.) 

MERCURY,  the  planet  nearest  to  the  sun.  Its  orbit  being  entirely 
within  that  of  the  earth,  it  never  recedes  to  the  point  of  the  heavens 
opposite  to  the  sun,  but  is  always  found  within  29°  of  the  sun.  Hence 
it  is  only  visible  to  the  naked  eye  in  the  evening,  when  it  is  to  the  east 
of  the  sun,  and  near  to  its  greatest  distance  (or  elongation)  from  the 
sun ;  so  that  the  sun  can  descend  suflidently  bdow  the  horizon  to 
allow  the  planet  to  be  seen  just  before  its  setting :  similarly,  it  is  only 
visible  in  the  morning  0>ofore  sunrise),  when  it  is  near  its  greatest 
elongation  westward  of  the  sun.  The  phases  of  Mercury  are  not  visible 
without  a  tdescope.  The  apparent  diameter  of  Mercury  varies  from 
5  to  12  seconds ;  the  real  diameter  is  '398  of  that  of  the  earth,  or 
about  8140  miles.  Its  bulk  Is  to  that  of  the  earth  as  63  to  1000; 
its  mass  is  reckoned  at  the  two-millionth  part  of  that  of  the  sun.  It 
revolves  on  an  axis,  the  inclination  of  which  to  the  ecliptic  is  nt>t 
determined,  in  2i^  6^  28*'8.  It  has  seven  times  the  light  and  heat  of 
the  earth. 

The  transits  of  Mercuiy,  or  passages  of  the  planet  over  the  sun's 
disc,  take  place  when  the  conjunction  (the  inferior  conjunction,  as  it  is 
called,  Mercury  being  between  the  earth  and  the  sun)  happens  at  the 
time  that  the  planet  is  near  its  node.  These  transits  are  not  so  useful 
in  the  determination  of  the  sun's  parallax  or  the  longitude  of  the  place 
of  observation  as  those  of  Venus :  we  shall  therefore  refer  the  account 
of  such  transits  in  general  to  the  latter  planet.  The  following  are, 
according  to  Ddambre,  the  times  of  the  transits  which  will  yet  take 
place  in  the  present  century  (dvH  time  at  Paris) : — 


1861  12Nov.,7iA.ii. 
1868    5  Nov.,  7  a.m. 
1878    6  May,  7  P.M. 


1881  8  Nov.,  1a.m. 
1891  10May,8A.lc. 
1894  10  Nov.,  6i  F.1L 


JSleaunU  qf  the  OrbU  qfJUercmy, 

Epoch,  1799,  December  81,  121*  mean  astronomical  time  at 
Seeberg. 

Semiaxis  major  '8870938,  that  of  the  earth  being  assumed  as  the 
iinit^ 

Excentridty  '2041704;  its  secular  increase  (or  increaae  in  100  years) 
'0000039. 

Inclination  of  the  orbit  to  the  ediptio  7'  0'fi"*9;  its  secular  increase 
18'"4. 

Longitudes  from  the  mean  equinox  of  the  epodi :  il*)fit  the  aaeeno- 
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ing  node,  45°  57'  9"*0 ;  its  secular  increase  (combined  with  the  pre- 
cession), 4215"-!;  (2.)  of  the  perihelion,  74*  20^  6»'0;  its  secular 
increase  (combined  with  the  preoeesion),  5602'''9 ;  (3.)  of  the  planet 
(mean),  108'  4'  48"8. 

Mean  sidereal  motion  in  one  mean  aokr  day,  4**  5'  82"'558 ;  in  365} 
it  is  53°  42'  47'''65  more  than  4  complete  revolutions ;  sidereal  revolu- 
tion, 87*90926  mean  solar  days. 

MERCURY,  TRANSIT  OF.    [Mebctjbt  ;  Vekus.] 

MERCURY,  DEPRESSION  OP,    [Babometeb.] 

MERQER.  It  is  somewhat  difficult  to  give  an  exact  definition  of 
this  legal  term.  In  order  to  form  an  accxu^te  notion  of  what  is  meant 
by  it,  the  notion  of  the  l^gal  term  estate  [Estate]  is  a  necessary  pre- 
liminary. ''  The  accession  of  one  estate  to  another,  or,  more  accurately 
speaking,  the  circumstance  that  two  estates  immediately  expectant  on 
each  other,  meet  or  are  united  in  the  same  person,  is  the  cause  of  the 
merger."  (Preston.)  These  words  express  in  general  terms  the  con- 
ditions necessary  in  order  that  meiger  may  follow  as  a  consequence. 
This  consequence,  called  merger,  is  that  the  preceding  estate  ceases 
to  exist,  and  the  estate  in  which  this  preceding  estate  is  said  to  be 
merged  continues  to  be  exactly  the  same  as  it  was  before  that  union 
whidi  was  the  cause  of  merger. 

It  is  necesBary  to  add  to  this  general  description  of  the  cause  of 
meiger,  that  the  estate  which  is  prior  in  point  of  time  must  not  be 
greater  (in  legal  estimation)  than  the.  estate  which  immediately 
follows :  it  may  be  either  equal  or  less,  but  not  greater.  Also  the 
estates  must  both  be  vested  estates,  and  both  must  be  legal  or  both 
equitable  estates. 

Thus,  if  A  Ib  tenant  for  life,  with  reversion  to  B  in  fee,  and  A  sur- 
renders his  estate  to  B,  or  B  releases  his  estate  to  A,  in  either  case  the 
life-estate  is  mexged,  the  consequence  of  which  is  that  Uie  estate  in 
reversion  immediatelv  becomes  a  fee  in  possession.  It  seems  that 
one  term  of  years  will  merge  in  another,  and  a  larger  term  in  a  less : 
at  least  this  is  the  case  when  the  second  term  is  a  term  in  rever- 
sion. Thus,  if  A  is  tenant  for  years,  with  reversion  to  B  for  years, 
and  A  surrenders  or  assigns  his  term  to  B,  the  term  which  belonged 
to  A  is  merged.  There  is  one  exception  to  this  rule  :  if  the  estate  of 
A  is  derived  from  the  estate  of  B  as  an  imderleaae,  the  original 
term  of  B  is  not  abridged  by  such  merger.  Jn  fact,  merger,  in  the 
proper  sense  of  the  term,  can  never  apply  to  a  surrender  or  assign- 
ment of  an  estate  in.  land  to  the  person  by  whom,  and  out  of  whose 
larger  estate  that  smaller  estate  was  granted.  But  if  A  who  is 
seisiBd  in  fee,  leases  first  to  B  for  five  hxmdbred  years,  and  then  to  C  for 
ten  years,  by  way  of  immediate  reversion,  and  C  assigns  his  term  to  B, 
the  estate  of  B  is  merged  in  that  of  C,  which  becomes  an  estate  in 
possession,  and  can  have  no  longer  duration  than  ten  years.  Opinions 
vary  as  to  the  question  whether  a  term  can  merge  in  a  term  in 
remainder. 

Estates  tail  are  not  subject  to  mei^ger;  an  exception  which  is  a 
necessary  consequence  of  the  form  of  the  gift  to  the  heirs  in  tail,  so 
long  as  there  are  any.  Formerly,  if  an  estate  tail  had  become  a 
base  fee  by  the  tenant  in  tail  levying  a  fine,  such  base  fee  would 
merge  by  union  with  the  immediate  reversion  in  fee.  But  by  a 
recent  statute  (8  &  4  Wm.  IV.  c.  74),  such  base  fee  will  not  meige 
in  the  reversion  in  fee,  but  shall  be  "  enlarged  into  as  lai^e  an  estate  as 
the  tenant  in  taO,  with  the  consent  of  the  protector,  if  any,  might  have 
o'eated  by  any  diisposition  under  this  Act,  if  such  remainder  or  rever- 
sion had  vested  in  any  other  person." 

If  the  two  estates,  the  uniqn  of  which  in  one  person  might  other- 
wise cause  merger,  do  not  unite  in  him  in  tiie  same  right,  there  is 
no  merger. 

The  various  exceptions  to  Uie  general  prindfdes  of  merger  are 
numerous  enough  to  form  the  subject  of  an  entire  treatise.  The  whole 
subject  is  discussed  at  great  length  in  the  third  volume  of  Mr.  Preston*s 
'  Treatise  on  Conveyancing.' 

The  origin  of  the  doctrine  of  merger  is  uncertain,  and  no  hypo- 
thesis seems  fully  to  explain  all  the  cases  of  merger  as  now  settled. 
In  the  case  put  by  Bracton  (foL  12),  the  termor  for  years  who  had 
become  the  feoffee  of  the  land,  is  considered  as  having,  by  the 
acceptance  of  the  freehold,  renounced  Uie  term  (ex  quo  idem  B  se 
tenuit  ad  feofiamentum,  tadte  termino  renuntiavit).  The  origin  of 
meiger  is  discussed  in  Fk-eston's  third  volume,  chap.  Hi.,  &c. 

MERIDIAN  {meridiet,  mid-day).  In  the  heavens  the  meridian 
is  the  circle  which  passes  through  the  pole  and  the  senith  of  the 
spectator:  on  the  earth  it  is  the  circle  which  passes  through  the 
pole  and  the  spectator's  position ;  consequently  tne  terrestrial  meri- 
dian is  the  section  of  the  earth  made  by  the  plane  of  the  celestial 
meridian. 

The  cirde  derives  its  name  from  being  that  on  which  the  centre  of 
the  sun  is  found  at  mid-day,  or  real  noon.  In  the  case  of  a  fixed  star, 
the  time  at  which  its  altitude  is  greatest  is  the  moment  of  its  coming 
on  the  meridian ;  but  in  that  of  uie  sun  or  a  planet,  the  orbital  motion 
prevents  the  moment  of  its  culmination  (or  coming  on  the  meridian) 
from  bemg  exactly  that  of  its  attaining  its  highest  point ;  though  the 
difference  is  not  worth  noting  for  ordmary  purposes.    [Sphebb,  Doc- 

TBmB  OF  THE.] 

MERLON.    [EPAVLXUSirr.] 

MESACONIC  ACID  (C,oH-0,)  CfUraearHc  Add,  is  an  add  de- 
vonbed  by  Gottlieb,  and  obtained  by  the  action  of  idtrio  add  on 


dtraconic  add.  It  forms  minute  crystals,  sparingly  soluble  in  water. 
[CiTBio  Acid.] 

MESITE.  One  of  the  constituents  of  wood  naphtha.  It  is  a  very 
mobile  fluid,  boiling  at  158°  Fahr.,  and  possessing  an  ethereal  odour. 
MesUene  is  another  similar  fluid  obtained  from  wood  naphtha,  and 
boiling  at  145**  Fahr. :  both  are  soluble  in' 8  parts  of  water. 

MESITENE.    [Mesite.] 

MESITYL-HYPOPHOSPHOROUS  ACID  (CeH^O,,  HO,  PO).  This 
acid,  along  with  mesityl-phosphoric  acid  (CgHgO,,  HO,  PO,)  and  mssitic 
aldehyde  (CoH^OJ,  are  obtained  by  certain  reactions  with  acetone; 
their  composition  cannot  be  considered  as  established. 

MESITYL-PHOSPHORIC   ACID.      [MESiTYL-HTPOPHOaPHOEOUS 

ACID.] 

MESITYLOLE  (C^gH^),  is  obtained  from  the  distillation  of  acetone 
with  fuming  sulphuric  acid.  Thus,  3  equivalei^ts  of  acetone  =  3  (C^H^ 
0,),  yield  6H  0  and  mesitylole.  The  atoms  of  hydrogen  may  be  sub- 
stituted by  chlorine,  bromine,  and  nitrous  add. 

MESMERISM,  the  term  usually  applied  to  the  phenomena  of 
animal  magnetism,  after  the  name  of  its  first  propounder,  Anton 
Mesmer.  (Mesueb,  in  Bioo.  Drv.)  Perhaps  the  tune  is  not  yet  come 
when  the  combined  physiological,  pathological,  and  psychological  phe- 
nomena of  mesmerism  can  be  rationally  en>lained.  At  any  rate  it 
involves  a  series  of  &cts  in  relation  to  the  human  system  which 
historically  have  a  high  interest.  Not  that  these  are  all  new  since  the 
time  of  Mesmer ;  but  he  first  gave  a  systematic  character  to  the  phe- 
nomena, and,  with  the  air  of  a  philosopher,  sought  to  refer  them 
to  scientific  prindples.  The  following  is  his  account  of  the  agent 
which  he  supposed  to  exist : — 

"  Animal  magnetism  is  a  fluid  universally  difilised ;  it  is  the  medium 
of  a  mutual  ii^uence  between  the  heavenly  bodies,  the  earth,  and 
animated  bodies ;  it  is  continuous,  so  as  to  leave  no  void ;  its  subtilty 
admits  of  no  comparison ;  it  Ib  capable  of  recdving,  propagating^  com- 
municating all  the  impressions  of  motion ;  it  is  susceptible  of  flux  and 
of  reflux.  The  animal  body  experiences  the  effects  of  this  agent ;  by 
insinuating  itself  into  the  substance  of  the  nerves  it  affects  them  imme- 
diately. There  are  observed,  particularly  in  the  human  body,  proper- 
ties analogous  to  those  of  tiie  magnet ;  and  in  it  are  discerned  poles 
equally  different  and  oppodte.  The  action  and  the  virtues  of  animal 
magnetism  may  be  communicated  from  one  body  to  other  bodies, 
animate  and  inanimate.  This  action  takes  place  at  a  remote  dirtance, 
without  the  aid  of  any  intermediate  body;  it  is  increased,  reflected  by 
mirrors;  communicated,  propagated,  augmented  by  sound ;  its  virtues 
may  be  accumulated,  concentrated,  transported.  Although  this  fluid 
is  universal,  all  animal  bodies  are  not  equally  susceptible  of  it ;  there 
are  even  some,  though  a  very  small  number,  which  have  properties  so 
oppodte,  that  their  very  presence  destroys  sill  the  effects  of  this  fluid 
on  other  bodies.  Animal  magnetism  is  capable  of  healing  diseases  of 
the  nerves  immediately,  and  others  mediately.  It  perfects  the  action 
of  medicines;  it  excites  and  directs  salutary  crites  in  such  a  manner, 
that  the  phydcian  may  render  himself  master  of  them;  by  its  means 
he  knows  the  state  of  health  of  each  individual,  and  judges  with  cer^ 
tainty  of  the  origin,  the  nature,  and  the  progress  of  the  most 
complicated  diseases;  he  prevento  their  increase,  and  succeeds  in 
heahng  them,  without  at  any  time  exposing  his  patient  to  dangerous 
effects  or  troublesome  consequences,  whatever  be  the  age,  the  tempera- 
ment, and  the  sex.  In  animal  magnetism  nature  presents  a  universal 
method  of  healing  and  preserving  mankind."  {M^oire  nor  la  Dietm- 
verte  du  MagnilinM  Animal,  par  M.  Mesmer,  Paris,  1779,  p.  74,  et  seq. 
Ibid.  Avit  au  Ledeur,  p.  6.) 

The  mode  adopted  by  Mesmer  of  bringifig  the  magnetised  under  the 
influence  of  the  magnetic  fluid  was  peculiar.  In  the  middle  of  each 
room  in  which  the  persons  to  be  treated  were  collected  was  placed  a 
large  circular  vessel,  made  of  oak  about  a  foot  or  a  foot  and  a-half  in 
hdght :  the  interior  of  this  vessel  was  filled  with  pounded  glass,  iron 
filings,  and  botties  containing  magnetised  water  arranged  symmetrically : 
the  cover  or  upper  part  of  the  vessd  was  pierced  with  numerous  holes, 
in  which  were  placed  polished  iron  rods  of  various  lengths,  bttit,  and 
capable  of  being  moved :  this  was  called  the  haquet,  or  magnetic  tub. 
The  patients  were  placed  in  succesdve  rows  around  the  baquet,  and  each 
had  one  of  the  rods  of  iron,  the  end  of  which  he  applied  to  the  part  of 
his  body  which  was  supposed  to  be  the  seat  of  his  diBeaae  :  a  cord 
passed  around  their  bodies  united  the  patients  to  one  another,  and 
sometimes  the^  formed  a  second  chain  by  taking  hold  of  each  other's 
thumbs.  A  pianoforte  was  placed  in  the  comer  of  the  room,  and 
various  airs  were  played  upon  it,  sometimes  accompanied  with  the 
soimd  of  the  voice  and  song.  The  magnetiser  held  in  his  hand  a 
polidied  and  pointed  rod  of  iron  from  ten  to  twdve  inches  long.  The 
baquet  was  a  reservoir  of  magnetic  virtues ;  its  interior  arrangement 
was  for  the  purpose  of  concentrating  the  magnetic  fluid ;  the  rods  were 
the  conductors  for  transmitting  it  The  cords  around  the  bodies  of  the 
patients  and  the  other  chain  of  connection  by  the  thumbs  were  for 
increasing  the  effects  of  the  fltdd  by  communication.  The  magnetiser 
had  previously  charged  the  pianoforte  with  magnetic  fluid ;  the  person 
playing  on  it  was  incessantiy  giving  out  more ;  the  sound  conducted  it 
to  the  patients.  The  purpose  of  the  mudc  was  to  put  the  patients  into 
a  state  of  quiet ;  to  give  them  agreeable  sensations,  and  thus  to  dispose 
them  to  recdve  the  niagnetic  action.  The  purpose  of  the  magnetiser's 
rod  was  to  conoentrate  to  a  point  the  fluid  whidx  issued  fromhim,  and 
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thuB  to  render  it  more  powerfoL  The  nek  persons  arnin|ped  in  great 
numbers  and  in  several  rows  aromid  the  baquet,  thus  receive  the  mag- 
netism by  all  these  means ;  by  the  iron  rods  which  convey  to  them 
that  of  the  baquet;  by  the  oords  wound  round  their  bodies;  by  the 
connection  of  the  thumbs  which  communicate  to  them  that  of  their 
neighbours ;  by  the  sound  of  the  pianoforte  or  of  an  agreeable  voice 
difiufidngthe  magnetism  in  the  ai^;  by  the  finger  and  rod  of  the 
magnetiser  moved  before  their  faces,*  above  or  behind  their  heads,  and 
on  the  diseased  parts,  always  observing  the  direction  of  the  poles ;  by 
the  eye  of  the  magnetiser ;  but  above  all  by  the  application  of  his 
hands  and  the  pressure  of  his  fingers  on  the  hypochondria  and  on  the 
regions  of  the  abdomen ;  an  application  often  continued  for  a  long  time, 
sometimes  for  several  hours.  Meanwhile  the  patients  in  their  different 
conditions  present  a  varied  picture.  Some  are  calm,  tranquil  and  experi- 
ence no  effect :  others  cough,  spit,  feel  slight  peins,  local  or  general 
heat,  and  have  sweatings ;  others  again  are  agitated  or  tormented  with 
convulsions.  These  convulsions  are  remarkable  in  regard  to  the 
number  affected  with  them  and  to  their  duration  and  force ;  and  are 
characterised  by  the  precipitous  involuntaiy  motions  of  all  the  limbs 
and  of  the  wlK>le  body,  by  the  constrictioD  of  the  throat,  by  the 
leaping  motions  of  the  hypochondria  and  the  epigastrum;  by  the 
dimnew  and  wandering  of  the  eyes;  by  pierdng  shrieks,  tears, sobbing, 
and  immoderate  laughter.  They  are  preceded  or  followed  by  a  state 
of  languor  and  reverie,  a  kind  of  depression,  and  even  drowsiness. 
The  smallest  unforeseen  noise  occasions  shudderings ;  even  a  change  of 
tone  and  measure  in  the  airs  played  on  the  pianoforte  influences  the 
patients,  a  quicker  motion  agitating  them  more  and  renewing  the 
vivacity  of  Uieir  convulsions.  Nothing  is  more  astonishing  than  the 
spectacle  of  these  convulsions;  one  who  has  not  seen  them  can  form 
no  idea  of  them.  The  spectator  is  equally  astonished  at  the  profound 
repose  of  one  part  of  the  patients  and  the  agitation  of  the  rest ;  at  the 
various  accidents  which  are  repeated  and  the  f^pathies  wMch  are 
established.  Some  patients  devote  their  exclusive  attention  to  each 
other,  rushing  towa^  one  another,  smiling,  speaking  with  affection, 
and  mutually  soothing  their  crtao.  All  are  under  the  power  of  the 
magnetiser;  it  matters  not  in  what  state  of  drowsiness  they  may  be — 
his  voice,  a  look,  a  gesture  brings  them  out  of  it. 

Such  is  the  account  of  M.  Bailly,  who,  together  with  Lavoisier, 
Franklin,  and  other  distinguished  men,  were  appointed  by  the  French 
government  to  examine  into  these  splendid  pretensions.  These  com- 
missioners  report—-"  That  this  pretended  agent  certainly  is  not  common 
magnetism,  for  that,  on  examining  the  baquet,  the  grand  reservoir  of 
this  wonderful  fluid,  by  means  of  a  needle  and  electrometer,  not  the 
slightest  indication  of  the  presence  either  of  common  magnetism  or  of 
electricity  was  afforded ;  that  it  is  wholly  inappreciable  by  any  of  the 
senses  or  by  any  mechanical  or  chemTcal  process ;  that  they  tried  it 
upon  themselves  and  upon  many  others  without  bcdng  able  to  perceive 
anything;  that  on  blindfolding  those  who  seemed  to  be  most  suscep- 
tible  to  its  influence,  all  its  ordinarv  effects,  were  produced  when 
nothing  was  done  to  them  but  when  they  imagined  they  were  magne- 
tised, while  none  of  its  effects  were  produced  when  they  were  really 
magnetised,  but  imagined  nothing  was  done;  that,  in  like  manner, 
when  brought  under  a  magnetiBed  tree  nothing  happened  if  the  subjects 
of  the  experiment  thought  they  were  at  a  distance  from  the  tree,  while 
they  were  immediately  thrown  into  convulsions  if  they  believed  they 
were  near  the  tree,  although  reallvata  distanoe  from  it;  that,  con- 
sequently, the  effects  actually  produced  were  produced  purely  by  the 
imagination ;  that  these  effects,  though  some  curee  might  be  wrought, 
were^not  without  danger,  since  the  convulsions  excited  were  often 
violent  and  exceedingly  apt  to  spread,  es|pedally  among  men  feeble  in 
body  and  weak  in  mind,  and  almost  umvenally  among  women :  and 
finally,  that  there  were  parts  of  the  operation  of  magnetising  which 
miffht  readily  be  turned  to  vicious  purposes,  and  that  immoral  practices 
had  already  actually  grown  out  of  tnem." 

Notwitnstanding  such  a  report  from  men  so  well  quAlified  to  form  a 
judgment,  animal  magnetism  continued  to  flourish  to  such  a  degree, 
that  Dr.  Franklin,  writing  some  time  after  this  report  had  become 
public,  and  advertxng  to  the  proneness  of  mankind  to  credulity, 
states  that  Mesmer  was  at  that  time  getting  more  money  in  the 
shape  of  fees  thim  all  the  regular  physicians  m  Paris  put  together. 
Mesmerism  in  this  form  did  not  become  popular  in  England.  There 
was  at  one  time  some  danger  of  it,  but  it  was  prevented  by  the 
skilful  management  of  a  physioian  of  eminence.  A  man  of  the  name 
of  Peridns  had  invented  a  wonderfully  convenient  instrument  for 
oollectiDg,  condensing,  and  applying  anixnal  magnetism,  composed  of  a 
metallic  substance,  and  called  the  metallic  tractor.  For  this  instru- 
ment he  had  obtained  a  patent,  and  its  virtues  he  set  forth  in  a  work 
bearing  the  following  title—'  The  Efficacy  of  Perkins's  Patent  Metallic 
Tractors  in  various  Diseases  of  the  Human  Body  and  Animals; 
exemplified  by  two  hundred  and  fifty  cases  from  the  first  literary 
characters  in  Europe  and  America.  With  a  I^liminary  Discourse  in 
Refutation  of  the  Oljjections  made  bv  Interest  and  Prejudice  to  the 
Metallio  Practice.'  Dr.  William  Falconer,  of  Bath,  having  made 
tractors  of  wood  so  exactly  resembling  the  patent  tractors  that  it  was 
impossible  for  the  eye  to  distinguish  between  the  one  and  the  other, 
tried,  in  conjunction  with  Dr.  Hay^arth,  the  effect  of  these  fictitious 
tractors  on  a  large  scale  on  patients  m  the  Bath  Hospital,  and  produced 
precisely  the  same  effects  with  the  fictitious  as  with  the  genuine. 


affording  a  demonstration  that  whatever  efiR»ets  were  produoed,  were 
produced  solely  by  the  imagination.  The  publication  of  ti^ese  cues 
put  an  end  to  the  virtues  of  the  metallic  tractors  in  England. 

Since  the  death  of  Mesmer,  however,  animal  magnetism  has  had 
directed  towards  it  a  great  amount  of  attention,  and  has  been  inves- 
tigated by  ph^ologists  of  eminence,  and  used  as  a  curative  agent 
by  many  medical  men. 

One  of  the  first  publications  in  this  country  on  this  subjeot  was  by 
Mr.  Richard  Chenevix,  a  Fellow  of  the  lUyjral  Society,  who  publiidied  s 
series  of  papers  in  the '  London  Medical  and  Physical  Journal '  for 
1829,  ^titled  'On  Mesmerism,  improperly  denominated  Animal 
lubgnetism.'  He  performed  numerous  experiments,  which  weM 
witnessed  by  many  medical  men,  and  amongst  others  by  Dr.  Elliotson. 
In  1886  Mr.  Colquhoun  published  a  work  on  animal  magnetism,  entitled 
'  Isis  Revelata/  which  attracted  considerable  attention  to  the  subjecti 
and  contained  as  an  appendix  a  translation  of  a  report  of  a  second 
French  commission  appointed  to  investigate  this  subjeot  in  1831. 
This  was  followed  by  the  arrival  of  Baron  Dupotet  in  London,  who 
performed  many  experiments,  some  of  which  were  witnessed  by  Df • 
EUiotson,  who  immediately  undertook  the  further  investigation  of  the 
subject.  The  result  of  the  experiments  of  Dr.  Elliotson,  wMch  were 
published  in  the  '  Lancet,'  produced  a  great  sensation,  and  phenomenA 
which  had  hitherto  been  regarded  as  impossible  were  constantly  pre 
duced.  Communications  were  also  made  at  this  time  to  varioun 
medical  journals  of  remarkable  cases,  and  among  others  were  some 
from  Mr.  Herbert  Mayo,  then  professor  of  physiology  at  King's  OoUegOy 
Londcm.  In  1840  a  work  was  published  by  the  Kev.  Chauncy  Hare 
Townahend,  entitled  '  Tracts  on  Mesmerism,  with  reasons  for  a  dis- 
passionate inquiry  into  it.'  This  work  contained  many  cases  and  facta 
with  rq^ard  to  the  phenomena  of  animal  magnetisnL  In  1841  M.  La 
Fontaine,  a  Frenchxnan,  visited  England,  and  commenced  giving  pubUo 
lectures  on  mesmerism  and  exhibitions  of  its  phenomena.  Wh&st  in 
Manchester  he  attracted  the  attention  of  the  Ittte  Mr,  Braid,  a  surgeon 
residing  there,  who,  having  repeated  and  modified  variously  the  original 
experiments  of  the  meemerisers,  published  a  work  on  the  subject  in 
1848,  entitled  '  Neurypnologyj  or  the  Rationale  of  the  Nervous  Sleep.' 
Since  this  tune  various  pubuo  lecturers  have  appeared,  and  have  created 
a  general  interest  on  the  subject  A  great  impiQse  was  given  to  it  by 
the  publication  of  a  series  of  letters  in  the  '  Atheneum '  from  Miss 
Martineau,  who  attributed  her  cure  from  a  long-standing  ailment  to 
the  influence  of  animal  magnetism.  Subsequently  to  this,  the  subject 
was  taken  up  in  Edinburgh,  and  found  a  scientifi<Kttdvocate  and 
exponent  in  the  late  Dr.  Gregory,  professor  of  chemistry  in  the 
University  of  Edinburgh. 

The  phenomena  presented  by  persons  under  the  influence  of  animal 
magnetism  are  various,  as  well  as  the  modes  by  which  the  phenomena 
are  produced.  Mesmer  and  his  followers  on  the  Continent,  and  most  of 
those  who  have  jpractised  mesmerism  in  this  country,  have  pnoduoed 
its  effects  by  placing  themselves  near  to  the  individual  to  be  mesmerised, 
and  making  downward  passes  with  their  hands  over  their  bodies  with« 
out  touching  .them^  but  looking  at  them  at  the  same  time  intently  in 
the  face.  This  is  found  to  att'ect  the  individual  in  a  space  of  time 
varying  from  two  or  three  minutes  to  half  an  hour.  All  persons  are 
not  however  susceptible  of  the  influence,  and  if  an  effect  is  not  pro- 
duced in  the  course  of  half  an  hour,  the  effort  is  abandoned. 
Mr.  Braid  however,  in  the  course  of  his  inquiries,  found  that  a  second 
individual  was  not  necessary  to  the  successful  development  of  mesmeric 
phenomena,  and  that  by  causing  a  person  to  sit  still,  and  simply 
directing  his  attention,  by  means  of  the  eyesight,  to  some  particular 
object,  as  a  lancet-case  or  a  cork,  all  the  effects  of  the  passes  and 
intense  looking  of  the  operator  could  be  produced.  This  induced  him 
to  give  another  name,  Hypnotism,  to  the  state  in  which  persons  are 
thus  placed. 

The  efiects  of  the  passes  or  fixed  attention  on  persons  of  nervous 
susceptibility  are  various.  Writers  on  animal  magnetism  diBtinguish 
many  stages.  The  following  classification  is  by  Kluge,  a  German  writer 
on  uie  subject,  and  gives  a  tolerably  correct  estimate  of  the  effects 
which  have  been  observed  in  mesmerued  individuals : — 

First  degree: — Called  waJang,  presents  no  very  remarkable  phe- 
nomena. The  intellect  and  the  senses  still  retain  their  usual  powers 
and  susceptibility. 

Second  degree  :^  Half -sleep,  or  imperfect  crlBis.  Most  of  the  senses 
still  remain  in  a  state  of  activity,  that  of  vision  only  being  impaired^ 
the  eye  withdrawing  itself  from  the  power  of  the  wilL 

Tmrd degree: — ^The  magnetic  or  mesmeric  sleep.  The  organs  of 
the  senses  refuse  to  perform  their  respective  functions,  and  the  patient 
is  in  an  unconscious  state. 

Fourth  d^ree : — The  perfect  crisis,  or  simple  ■omnambulism.  In 
this  stage  we  patient  is  said  to  *'wake  within  himself,"  and  his 
consdousness  returns.  He  is  in  a  state  which  can  neither  be  called 
sleeping  nor  waking,  but  which  appears  to  be  something  between 
the  two. 

Fifth  degree : — Lucidity,  or  lucid  vision.  This  is  called  in  Francoi 
and  mostly  in  this  country  Clairvoyance  ;  in  Germany,  MdUehen,  In 
this  state  the  patient  is  said  to  obtain  a  clear  knowledge  of  his  own 
internal  mental  and  bodily  state,  is  enabled  to  calculate  with  accuracy 
the  phenomena  of  disease  wh^^h  will  naturally  and  inevitably  occur, 
and  to  determine  what  are  their  most  appropriate   and   effectual 
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remedies.  He  is  also  B«i4  to  posaees  the  same  faculty  of  intenud 
inspection  with  regard  %o  other  persons  who  have  been  plaoed  in 
mesmeric  connection  {en  7*appori)  with  him. 

Sixth  degree  :~Umvera^  lucidity;  in  German,  AUg^meine  KlarheU, 
In  this  state  the  lucid  vision  becomes  greatly  increased,  and  extends  to 
objects  whether  near  or  at  a  distance. 

Such  are  the  states  of  the  system  recognised  by  mesmeristSj  and 
works  on  the  subject  abound  with  cases  Ulustratlve  of  each  of  these 
six  degrees.  However,  there  are  many  who  practise  mesmerism  who 
are  sceptical  with  regard  to  the  real  existence  of  the  two  last  degrees, 
although  such  oases  are  recorded  by  the  best  authorities  on  animal 
magnetism. 

One  of  the  most  singula^  statements  with  regard  to  mesmerism  is 
its  application  to  phrenology.  It  is  asserted  that  peraons  in  the  sleep- 
waking  state,  when  that  region  of  the  head  is  touched  or  pointed  at 
by  the  mesmeriser  which  is  over  the  seat  of  the  supposed  phrenolo- 
gical Oigacs  in  the  brain,  will  exhibit  the  mental  emotions  and  states 
which  are  peculiar  to  the  exercise  of  these  oi^gans.  Thus  when  the 
organ  of  language  is  touched,  the  patient  talks ;  when  wit,  he  laughs ; 
when  benevolence,  he  is  kind,  and  so  forth.  Such  cases  are  attested 
by  Br.  EUiotson,  Mr.  Braid,  Mr.  James  Simpson,  and  others. 

The  mesmeric  state  has  been  applied  mostly  to  the  cure  of  disease, 
for  which  purpose  it  was  used  by  Mesmer  when  it  iirat  attracted  public 
attention.  It  has  also  been  used  for  the  purpose  of  producing  sleep 
during  sui^gioal  operations,  as  well  as  a  means  of  divination  £>r  the 
purpose  of  ascertaining  past  and  future  events.  A  case  of  this  kind 
was  r^ted  by  Miss  Martineau,  in  which  one  of  her  attendants  was 
asserted  to  be  able  in  the  mesmeric  condition  to  predict  future  events. 
The  class  of  difleaaea  which  have  been  cured  by  its  means  are 
those  which  are.  known  to  medical  men  as  ftmctional  nervous  diseases. 
Various  nervous  diseases,' such  as  paralysis,  epilepsy,  &o.,  come  on 
from  changes  in  the  structure  of  various  organs,  but  these  are  not 
susceptible  of  benefit  from  the  mesmeric  state.  It  is  in  those  cases 
where  no  structural  lesion  can  be  supposed  to  exist,  and  which  often 
yield  to  sudden  changes  of  the  mind  from  various  causes  of  excite- 
ment, and  whicl^  frequently  cease  without  obvious  cause,  that  the 
disease  has  yielded  to  this  remedy. 

Many  theories  have  been  propounded  in  order  to  embrace  the  faots 
of  animal  magnetism.  Mesmer  and  his  immediate  f  oUowers  attributed 
them  to  the  action  of  a  subtle  fluid  in  the  bodies  of  animals,  which 
enabled  them  to  exercise  an  influence  on  each  other  at  a  distance, 
just  as  a  magnet  affects  iron ;  hence  he  called  it  animal  magnetism. 
This  hvpothesis  of  a  nervous  fluid  susceptible  of  being  influenced  and 
produd^  an  influence  more  or  less  modified,  was  adopted  by- 
most  writers  on  mesmerism  till  the  appearance  of  Mr.  Braid's  experi- 
ments. The  mesmeric  state  having  been  produced  by  Mr.  Braid 
without  any  influence  from  a  second  person,  he  accounted  for  the  phe- 
nomena by  supposing  that  there  was  "  a  derangement  of  the  cerebro- 
spinal centres  and  of  the  circulatory  and  respiratory  and  muscular 
systems,  induced  by  a  fixed  state,  absolute  repose  of  body,  fixed 
attention,  and  suppressed  respiration  concomitant  with  that  fixity  of 
attention."  He  lurthex  added,  that  in  all  cases  he  beUeved  "  that  the 
whole  depended  on  the  physical  and  psychical  condition  of  the  patient, 
arising  from  the  causes  referred  to,  and  not  at  all  on  the  volition  or 
passes  of  the  operator  throwing  out  a  magnetic  fluid  or  exciting  into 
activity  some  mystical  universal  fluid  or  medium." 

Whust  there  can  be  little  doubt  with  regard  to  many  of  the  facts 
recorded  on  this  subject,  they  have  been  so  remarkably  misrepresented 
through  the  feelings  of  those  who  have  observed  and  narrated  them, 
that  men  of  science,  disgusted  with  the  imposture  of  some  and  the 
credulity  of  others,  have  generally  shunned  its  investigation,  and  turned 
a  deaf  ear  to  what  they  consider  the  pretensions  of  its  professors. 
There  have  been  recorded  several  instances  in  which  mesmeric  cases 
have  been  tested  by  unprejudiced  observers,  and  which  have  led  to  the 
conclusion  that  in  these  particular  cases  either  imposition  was  practised 
or  a  false  conclusion  had  been  drawn  from  the  facts.  In  the  case  of 
two  girls  put  to  the  test  by  Mr.  Wakley,  editor  of  the  'Lancet,'  and 
recorded  in  that  periodical  for  S^tember  1,  1888,  there  was  strong 
reason  to  believe  that  many  of  the  phenomena  attributed  to  animiu 
magnetism  were  assumed  at  the  volition  of  Uie  patient.  Another 
instance  is  recorded  by  Sir  John  Forbes,  in  the  same  journal  for 
August  3, 1844,  in  whidi  he  tested  the  powers  of  dairvoyance  of  a 
French  youth  named  Alexis.  In  these  experiments,  which  were  con- 
ducted before  many  observers,  the  youth  entirely  failed  to  give 
evidence  of  any  extraordinary  mental  powers  duriqg  the  mesmeric 
state. 

A  more  scientific  aspect  was  given  to  the  whole  of  the  phenomena  of 
animal  magnetism  by  M.  Reichenbach,  a  distinguished  German  chemist, 
who  imagined  he  had  discovered  a  new  force  in  nature,  which  he  called 
Od  force,  or  Odyle.  This  he  regarded  as  a  peculiar  force  in  nature, 
whose  presence  could  only  be  detected  by  persons  of  a  highly  susceptible 
nature,  and  all  his  experiments  upon  the  subject  were  performed 
through  the  agency  of  such  individiuls.  He  applied  his  conclusions  to 
the  explanation  of  the  phenomena  of  animal  magnetism,  but  the  cir- 
cumstance of  all  his  experiments  having  been  performed  throufi^  the 
medium  of  others,  and  those  confessedly  in  a  morbid  state,  hasled  to 
the  veiy  general  rejection  of  his  theory. 

Another  form  wnidx  the  public  exhibition  of  animal  magnetism  has 


assumed  is  that  which  is  called  "  electro-biology."  In  the  public  per- 
formances of  lecturers  on  this  subject,  persons  are  made  to  gaze  for  s 
certain  length  of  time  on  a  piece  of  money  which  is  placed  In  their 
hands.  In  susceptible  individuals  this  produces  a  kind  of  cataleptis 
sleep,  from  which  they  pass  to  a  sleep-waking  state.  It  is  in  this  con- 
dition they  exhibit  all  the  phenomena  of  the  mesmeric  state.  Thcj 
become  the  victims  of  every  suggestion  made  to  them  by  the  operator. 
If  he  tells  them  they  are  drunk,  they  stagger;  if  he  says  a  glass  of 
water  is  sweet,  bitter,  acid,  or  strong,  they  appear  to  believe  it.  In 
this  state,  also,  thev  are  capable  of  exerting  an  amount  of  nauscoUr 
power  of  which  wey  are  utterly  incapable  whilst  in  their  natura'. 
state.  The  mode  of  producing  this  sleep  is  nothing  more  than  tLa,t 
which  had  been  discovered  by  Mr.  Braid/and  the  term  electro-biologj 
was  only  adopted  to  awaken  attention  to  an  old  subject. 

Although  not  essentially  connected  witli  mesmerism,  from  the  absence 
of  the  characteristic  sleep,  yet  having  a  relation  to  mesmerism  in  the 
mental  states  of  those  who  are  operated  upon,  we  may  here  refer  W 
table-turning,  table-talking,  spirit-rapping,  and  magnetometry. 

The  process  of.table-turziing  consists  in  the  moving  a  table  round, 
as  the  result  of  several  persons  joimng  their  hands  and  resting  them  upDtL 
the  table.  They  then  resolve  that  the  table  shall  move  in  one  direc- 
tion, and  without  any  conscious  effort  on  their  part,  the  table  znoTes, 
Professor  Faraday  showed  by  means  of  an  ingenious  instrument,  that 
muscular  force  was  exerted  by  the  individuals  surrounding  the  table, 
and  that,  when  it  was  adl  made  to  tell  in  one  direction  the  table  moved 
in  that  direction,  but  if  no  force  vras  exerted,  or  the  force  was  exoted 
in  different  directions,  the  table  did  not  move.  In  this  case  it  wa» 
clearly  shown  that  the  persons  operating  were  \mder  the  influence  of  a 
suggestion  whidi,  without  Professor  Faraday's  instrument,  they  could 
hardly  have  suspected. 

An  instrument  called  a  magnetometer  was  invented,  which  was  sup- 
posed to  indicate  delioate  magnetic  states  of  the  system.  It  consi£kii 
merely  of  a  piece  of  sealing-wax,  or  wood,  suspended  on  a  string  <-! 
silk.  A  variety  of  curious  effects  wore  said  to  be  arrived  at  by  thU 
instrument.  It  moved  in  one  direction  when  held  by  males,  azki 
another  when  held  by  females.  It  was  influenced  by  persons  holdio^ 
different  kinds  of  metals  in  their  hands,  and  so  on.  The  whole  d 
this  subject,  however,  was  exploded  when  it  was  found  that  no  defioifi^ 
effects  were  produced  when  persons  were  blindfolded.  Here,  agais.. 
the  operators  were  the  victims  of  their  suggestions.  They  exercised 
their  volition  unconsciously,  and  attributed  it  to  the  existence  of  & 
mysterious  force.  This  explanation  serves  to  explain  the  fiirtber 
absurdities  of  table-talking  and  spirit-rapping.  In  the  former  tl» 
stopping  of  the  turning-table  when  a  question  was  asked,  was  certaiii].T 
the  result  of  the .  suggestion  in  the  minds  of  those  who  were  tumisg 
the  table,  and  thus  answers  were  got  to  all  kinds  of  questions. 

In  spirit-rapping  there  appears  to  be  more  than  mere  self-delusion. 
In  this  case  a  person  called  a  medium  undertakes  to  oommimicate 
with  spirits.  The  presence  of  the  spirit  is  indicated  by  raps.  Tb«£e 
TvpB  are  undoubtedly  performed  by  the  medium,  whilst  the  answer 
given  to  questions  put  by  deeded  persons,  are  dependent  on  the 
medium  shrewdly  taking  advantage  of  tiieir  being  under  the  influence 
of  their  own  suggestions. 

With  regard  to  the  mesmeric  sleep,  there  can  be  no  doubt  that  it  ii 
a  real  phenomenon,  as  well  as  the  sleep- waking  condition.  It  is,  hov* 
ever,  when  persons  are  in  this  condition  that  thev  become,  as  it  were, 
the  slaves  of  suggestion.  It  is  thus  that  the  electro-biologiat  pbji 
upon  them  at  his  will,  and  it  is  in  this  state  that  they  become  clair- 
voyant and  universally  lucid  under  the  same  law  of  suggestion. 

The  known  fact  of  the  great  increase  of  force  that  takes  place  is 
normal  conditions  of  the  system  when  the  whole  attention  is  concen- 
trated  on  an  idea,  serves  to  explain  the  feats  dE  strength  performed  by 
persons  in  the  sleep-waking  state.  The  whole  of  this  curious  subject 
nas  been  ably  discussed  by  Dr.  Carpenter  in  an  article  in  the  '  Quarterij 
Review.' 

Although  so  many  of  the  phenomena  of  mesmerism  admit  now  of  a 
rational  explanation,  it  is  still  practised  as  a  mystery,  and  large  portiocs 
of  the  pubUc  give  credence  to  the  most  marvellous  assertions  of  tho^ 
who  practise  it.  In  many  of  the  cases  exhibited  before  the  public 
there  is  really  no  sleep- waking  at  all,  and  the  persons  who  exhibit  clair- 
voyance, and  a  power  of  reading  thoughts  without  language,  and  books 
without  eyes,  are  clever  conjurors,  who  are  perfectiy  awake,  and 
exhibit  none  of  the  genuine  symptoms  of  those  psychological  states 
which  have  excited  so  much  interest  in  the  minds  of  an  uneducated 

public     [SOMKAMBULISH.] 

MESOLABIUM,  an  old  name  for  any  geometrical  construction  or 
proportion  for  finding  two  mean  proportionals  between  two  given 
lines. 

MESOXALIC  ACID  (C^O,,  2H0).  When  a  saturated  solution  of 
alloxanate  of  baryta  or  strontia  is  heated  to  ebullition,  a  precipitate  is 
obtained  which  consists  of  a  mixture  of  mesoxalate,  alloxanate,  and 
carbonate  of  the  base  employed.  On  evaporating  the  barytic  solution 
crystalUne  crusts  are  formed  composed  of  urea  and  mesoxalate  of 
biuyta.  When  these  are  digested  in  alcohol  the  urea  is  dissolved,  and 
the  mesoxalate  of  baiyta  is  unacted  upon.  If  a  solution  of  allosan 
is  gradually  added  to  a  boiling  one  of  acetate  of  lead,  a  heavy  granuLu* 
predmtate  of  mesoxalate  of  lead  is  formed,  and  there  remains  in  the 
sold  liquor  merely  the  excess  of  acetate  of  lead  and  pore  una.    The 
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meBozalio  aoid  is  obtained  by  treftting  the  xnesoxalate  of  lead  or  baryta 
^th  dilute  sulphuric  acid. 

The  properties  of  the  solution  thus  obtained  are,  that  it  is  very 
acid,  i^ddens  vegetable  colours,  crystallises,  and  produces,  when 
saturated  with  ammonia,  as  olloxanic  acid  does,  white  precipitates  in 
the  salts  of  lead,  lime,  baryta,  and  strontia.  These  precipitates  are 
soluble  in  acids  and  in  a  large  quantity  of  water.  A  solution  of 
mesoxalio  add  may  be  boiled  and  evaporated  without  decomposing. 

The  distinguishing  chanicter  of  tlus  acid  is  the  mode  in  which  it 
acts  on  ^e  salts  of  silver.  When  a  salt  of  silver  is  added  to 
mesozalate  of  ammonia,  a  yellow  precipitate  is  formed,  which  becomes 
black,  and  is  reduced  with  effervescence  when  the  mixture  ia  gently 
heated. 

MESSENGER.    [Bankbuft.] 

MESSENGERS  AT  ARMS  are  the  officers  who  execute  the  writs 
issuing  from  the  superior  courts  in  Scotland,  The  duty  of  executing 
these  appears  to  have  rested  with  the  Lyon  King  at  Arms,  aided  by  the 
heralds  or  other  assistanta.  To  this  day  the  court  of  the  Lord  Lyon 
has  authority  to  admit  to  the  office  of  messenger  at  arms,  and  to 
dismiss  a  mesaenger  for  misconduct.  Each  messenger  must  find  secu- 
rity for  the  proper  performance  of  his  official  dutiea.  Messengers 
require  to  perform  thehr  functions  with  great  pedsion,  as  thev  are 
not  only  amenable  to  questions  regarding  the  hberty  of  the  subject, 
but  have  often  to  perform  acts,  on  the  legal  accuracy  of  which  the  title 
to  landed  property  may  afterwards  depend. 

MESSENGERS,  KING'S,  or  QUEEN'S,  certahi  officers  employed 
under  the  secretaries  of  state,  who  are  kept  in  readiness  to  carry 
despatches  both  at  home  and  abroad.  They  are  not  now  employed  so 
often  as  formerly  in  serving  the  secretaries'  warrants  for  the  apprehen- 
sion of  persons  for  high-treason  or  other  grave  offences  against  the  state. 
Formerly  too  it  was  not  unusual  for  them  to  keep  the  prisonen  they 
apprehended  at  thdr  own  houses.  A  remarkable  instance  of  this  practice 
is  detailed  in  the '  Post-Boy'  newspaper  of  1718.  "  London,  Jan.  10. — 
Yesterday  morning  the  Morocco  ambassador  was  taken  into  the  custody 
of  one  of  her  majesty's  messengers,  by  way  of  reprisal  for  his  master^ 
ordering  and  oonmiiUing  to  slavery  severu  of  her  majesty's  subjects.** 
In  the  same  paper,  July  14, 1718,  we  read,  ^  The  emperor  of  Morocco 
having  released  those  of  her  majesty's  subjects  that  had  been  carried 
into  slavery  Don  Bentura  de  Zari,  his  ambassador,  who  was  in  custody 
of  Mr.  Chapman,  the  messenger,  by  way  of  reprisal,  was  on  Saturday 
last  set  at  liberty."  So  that  his  excellency  must  have  passed  six 
months  in  the  mestenger's  custody. 

MESSIAH  (n*^Q$!p)  is  a  Hebrew  word,  of.  the  same  signification 

as  the  Greek  XpiarSs  (Christ),  anckUed,  In  the  Old  Testament 
the  word  is  repeatedly  applied  to  persons  who  were  consecrated  to 
the  service  of  God  in  some  sacred  office.  Thus  the  Jewish  priests, 
prophets,  and  kings  are  called  anokUed  (Messiah),  or  the  anointed  of 
God,  From  this  general  meaning  the  word  has  passed  into  a  particular 
use,  referring  to  the  illustrious  personage  whom  the  andent  Jews 
expected,  and  whom  their  descendants  stUl  expect,  to  confer  some 
fogaal  blessings  on  their  nation  and  the  world.  The  word  is  found  in 
this  sense  twice  in  the  Old  Testament,  in  Psahn  ii.  2,  and  in  Daniel,  ix. 
25,  26. 

The  expectation  of  the  Messiah,  first  exdted  by  the  promise  given  to 
Eve  aiter  the  fall  of  man  (Genesis,  iii.  15),  may  be  traced  from  the 
exclamation  of  Eve  at  the  birth  of  Cain, "  I  have  gotten  a  man  from 
Jehovah,"  or  "a  man  Jehovah"  (Genesis,  iv.  1),  down  through  the 
patriarchal  history,  the  Mosaic  law,  and  the  whole  series  of  the  Jewish 


prophets ;  and  it  is  very  generally  admitted  that  remnants  of  the  early 
belief  upon  this  subject  are  plainly  seen  in  the  religion  and  traditions 


siah,  dispersied  among  the  Heawen.'  See  also  Hengstenbeig's  *  Chris- 
tologie  des  Alten  Testaments.'  * 

The  expectations  of  the  Messiah  among  the  Jews  in  the  period  between 
the  close  of  the  Old  Testament  and  the  birth  of  Christ,  as  indicated  by 
the  Targums,  the  Apocrypha,  the  Book  of  Enoch,  and  the  writings  of 
Philo  and  Josephus,  were  confused  and  often  inconsistent.  From 
Josephus  we  learn  nothing  on  the  subject,  a  fact  suffidentJy  accoimted 
for  by  his  own  temporising  disposition  and  the  circumstances  in  which 
he  was  placed. 

At  the  time  of  Christ's  advent  various  expectations  respecting  the 
Messiah  prevailed  among  the  Jews.  It  is  suffidently  evident  from  the 
New  Testament,  that,  while  some  looked  for  a  human  prince  who  was 
to  deliver  them  from  the  Roman  yoke  and  exalt  them  to  national 
supremacy,  others  expected  a  divine  teacher  who  was  to  confer  spiritual 
blessings  not  only  upon  them  but  also  on  the  Gentiles.  (Bertholdt's 
'  Chrisiologia  Judaeorum  Jeeu  Apostolonimque  Aetate,'  and  Kuinoel's 
'  Comment,  in  Lib.  Hist.  N.  T.,'  Proleg.  ad  Johan.,  §  7.)  The  opinion 
of  the  Samaritans,  recorded  in  John,  iv.  42,  that  the  Messiah  would  be 
a  religious  teacher  and  "  the  Saviour  of  the  world,"  is  worthy  of 
special  attention,  because  the  Samaritans  received  no  part  of  the 
Scriptures  but  the  Pentateuch,  and  were  cut  off  from  all  intercourse 
with  the  Jews  by  national  hatred. 

It  is  the  belief  of  all  Christians  that  Jesus  Christ  is  the  Messiah 
predicted  in  the  Old  Testament.  The  evidence  of  this  fact  is  contained 


in  the  New  Testament,  especially  in  the  four  gospels,  from  which  it 
appears  that  his  lineal  descent,  the  place,  time,  and  other  circumstances 
of  nis  birth,  the  constitution  of  his  person,  the  history  of  his  life  and 
death,  the  miracles  he  performed,  and  the  doctrines  he  taught,  all 
agree  to«  the  minutest  particular  with  the  prophecies  respecting  the 
Messiah. 

The  Jews,  having  rejected  the  claims  of  Jesus  Christ,  ai'e  still 
looking  for  the  Messiah,  whom  they  almost  universally  expect  to  be  a 
mere  man  and  to  confer  on  them  only  temporal  blessings.  Most  of 
the  Rabbinical  writers  of  the  middle  ages  sp^Jc  of  two  Messiahs  :  one, 
the  son  of  David,  the  conquering  monarch ;  the  other,  the  suffering 
Messiah,  the  son  of  Joseph,  who  is  to  tsiXL  in  battle,  fighting  for  his 
countiymen  against  Gog  and  Magog,  and  in  this  sense  to  die  for  them. 
This  opinion  may  be  traced  up  to  the  6th  centoxy,  and  perhaps  hi^er. 
In  these  Rabbinical  writings,  especially  in  the  book '  Zohar,'  there  are 
scattered  valuable  fragments  of  the  more  andent  belief  of  the  Jewish 
people  on  this  subject  (Sohdttgenii, '  Horse  Hebraicas  et  Talmudicte ;' 
and  Lightf oot's '  Works.') 

Indmerent  ages  there  have  appeared  numerous  "  &lae  Messiahs " 
(Matt,  xxiv.  24).  Of  these  ecdesiastioal  historians  reckon  twenty-four, 
for  an  account  of  whom  the  reader  is  referred  to  Johaxmes  h  Lent's 
'  History  of  False  Messiahs.' 

MET ;  META.  Prefixes  used  in  chemical  nomenclature,  to  deslg. 
nate  compounds  closely  related  to  tiie  bodies  before  the  names  of 
which  they  are  placed.  Such  bodies  will  generally  be  found  described 
under  the  names  minus  the  prefix ;  thus  in^tanapluhalin  will  be  noticed 
vaidernaphthaHn, 

METACENTRE  is  a  point  in  a  floating  body,  the  position  of  which, 
relative  to  that  of  the  centre  of  gravity,  determines  the  conditions  for 
the  stability  or  instability  of  the  equilibrium  of  tiiat  body.  The  equi> 
librium  is  atahUf  if,  when  the  bod^  receives  a  slight  disturbance  from 
its  podtion,  it  tends,  bv  the  combmed  action  of  its  own  wdght  and  the 
pressure  of  the  fluid  m  which  it  is  partially  immersed,  to  re^idjust 
itself  in  that  podtion  after  some  oscillations ;  and  the  equilibrium  is 
inttahleit  a  slight  disturbance  will  cause  the  body  to  ovexBet  and 
acquire  a  different  podtion,  which  will  then  necessarily  be  one  of 
stable  equilibrium. 

The  surface  of  a  heavy  fluid  at  rest  is  a  horizontal  plane;  the 
portibn  of  this  plane  which  we  may  imagine  to  be  within  the  floating 
body  is  called  Hie  plane  of^oatation. 

When  a  body  floating  on  a  fluid  is  in  equilibrium,  the  weight  of  the 
body  applied  downwards  at  its  oentre  of  gravity  must  be  equal  and 
exactly  oppodte  to  the  pressure  of  the  fluid,  or,  which  is  the  same,  to 
a  force  equal  to  the  weight  of  the  displaced  fluid,  applied  upwards  at 
the  centre  of  gravity  of  this  portion  of  the  fluid ;  hence  in  this  podtion 
the  right  line  joining  these  two  centres  is  verticaJ,  and  is  called  the  Une 
of  support. 

When  the  body  is  slightly  disturbed  from  this  podtion,  the  plane  of 
floatation  evidently  alters  its  position  in  the  floating  body ;  the  centre 
of  piravity  of  the  part  immersed  also  changes,  and  the  thrust  of  the 
flmd  will  in  genend  no  longer  pass  through  the  centre  of  gravity  of  the 
whole  body.  The  magnitude  of  this  force  will  however  undergo  but  a 
very  small  change,  and  the  body  is  now  subjected  to  the  action  of  two 
forces  which  are  equal  and  contrary,  but  no  longer  directly  oppodte. 

The  figure  and  dandty  of  a  body  may  however  possibly  be  such  that 
the  thrust  of  the  fluid  may,  aft^  the  disturbance,  continue  to  pass 
through  the  centre  of  gravity  of  the  body.  The  equilibrium  is  then 
sdd  to  be  indifferent,  inasmuch  as  the  disturbance  communicated  only 
produces  a  new  podtion  of  equilibrium.  This  happens  when  a  body 
floats  in  a  fluid  of  equal  density  with  itself,  and  in  other  cases,  as  in  a 
floating  sphere.  We  may  observe  that  if  the  disturbance  of  the  equi- 
librium consisted  merdy  of  an  devation  or  depresdon  of  the  centre  of 
gravity,  small  vertical  oscillations  would  be  the  consequence :  the 
disturbance  oonddered  here  is  supposed  such  as  to  tend  to  turn  the 
body  ronnd  its  centre  of  gravity,  or  to  make  the  original  line  of 
support  deviate  in  a  vertical  plane  through  a  very  small  angle ;  this 
line  is  called  the  axis  passing  through  the  centre  of  gravity. 

When  the  podtion  of  the  body  is  thus  disturbed,  S  the  line  of  thnut 


Fig.  1. 
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when  produced  upwards  meets  the  above-named  axis,  the  point  of 
intersection  is  called  the  metacentre.  The  consequent  motion  of  the 
body  will  then  be  the  same  as  if  the  oentre  of  gravity  were  fixed,  and 
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METACETAMINE. 


HETALa 


so^ 


the  thriut  applied  yerticaUv  at  the  metacentre;  henoe  if  the  meta- 
oentre  be  above  the  oentre  of  gravity^  the  thrust  tends  to  re-adjust  the 
axis,  and  the  equilibrium  is  stable ;  if  behw,  that  force  tends  to  cany 
the  axis  farther  from  its  original  place,  and  the  equilibrium  is  in- 
stable :  if  the  two  centres  coincide,  Uie  equilibrium  is  indifferent.  We 
give  an  example : — 

Fig,  1.  ▲  B  c  D  is  a  vertical  tquare  section  passing  through  Q,  the 
centre  of  gravity  of  a  rectangular  beam  floating  on  a  fluid  of  twice  its 
specific  gravity,  this  section  being  at  right  angles  to  the  faces  of  the 
beam ;  therefore  o  h  =  ^  a  b  ;  and  if^H=4AB,  ^is  the  centre  of 
gnvity  of  the  fluid  displaced,  a^  la  tiie  line  of  support,  and  B  r  the 
plane  of  floatation. 

Fig.  2. 

A 


Fig.  2  represents  the  same  body  turned  round  its  centre  of  gnvi^ 
through  a  small  angle  F  o/  or  0,  Let  a  v  =  1 ;  we  must  find  g',  the 
centre  of  gravity  of  ef  ob,  and  draw^  o  vertical  or  perpendicular 
to  ef,  cutting  the  axis  oh  in  o  the  metacentre.  '  Let  m,  n,  be  the 
centres  of  gravity  of  the  portions  ZQe,F  Qf,  and  A  that  of  the  portion 
ear  OB,  then  hgigm::  solid  eg^  :  soHd  eoFOB;  and  A/  :  g'n 
: :  solid  v o/ :  solid  e of o b  ;  but  the  solids  EQe,  raf,  are  equal : 
hence  hg  igmiihsf  : s^n,  therefore  gg*  ia  parallel  to  mn,  or  nearly 
_     .         ,       ,  solid  Eoe 

horizontal,  ands *»**'Ji5ndTF0B  ^^^^7'  ^^^  mn  =  2 o w  ss  |,  and 
solid  b oe  =>4 0  X  length,  solid  b fo b  =»  2  x  length;  therefore gg'  sx 
^19  OB 

g-  X  -J  X  0  =  -3  :  but  Z  gog'  ^0;  therefore  ^o  s  ),  or  o 0  =—5-  : 

hence  the  equilibrium  is  instable.    If  the  equilibrium  were  stable,  the 
times  of  the  oscillations  would  be  found  by  supposing  the  thrust 
applied  at  o,  the  point  a  remaining  fixed. 
METACETAMINE.    [Propylamikb.] 
METACETIC  ACID.    [Pbokonio  acid.] 

METACETONE  (C„H^O.).  When  a  mixture  of  I  part  of  sugar 
and  8  parts  of  lime  is  submitted  to  distillation,  the  temperature,  after 
reaching  284*  Fahr.,  rapidly  rises,  and  a  very  small  quantity  of  com- 
bustible gas  is  liberated,  aooompanied  with  a  liquor  which  is  a  mixture 
of  acetone  and  metaoetone.  When  water  is  added  the  metacetone 
separates,  which  is  to  be  rectified,  the  last  portions  of  the  product 
being  preserved. 

Metaoetone  is  a  colourless  liquid  of  an  agreeable  odour.    It  boils  at 
about  158'  Fahr. ;  does  not  mix  with  water,  hut  combines  with  alcohol 
and  ether.    It  is  not  improbable  that  metacetone  is  identical  with 
propione,  a  body  which  stands  in  the  same  relation  to  propionic  acid 
as  acetone  does  to  acetio  acid. 
METACETONIC  ACID.    [PBOWOiao  acid.] 
METACETONITRYL.    [Propyl,  Cyanide  of.] 
METACINNAMEIN.    A  modification  of  Styradn.    rSTYRACnrl 
METAFURFUROL.    A  veiy  oxidisable  oil  accompanying  furf urol 
METAGALLIC  ACID  (C„H.O,) ;  OaUidnUc  Ad/iu  prepared  by 
the  partial  decomposition  of  gallic  add  by  quickly  heating  it  up  to  about 
480  Fi^*^  Carbonic  acid  and  water  are  formed  and  separated,  and  a 
black,  shining,  tasteless  compoimd  is  left,  which  is  not  dissolved  by 
water,  but  is  easily  taken  up  by  the  alkalies  anmionia,  potash,  and  soda 
in  solution.    It  also  decomposes  the  solutions  of  the  alkaline  carbonates 
expelling  the  carbonic  acid.    MetagaUate  of  potash  gives  insoluble  pre^ 
dpitates  with  the  salts  of  baryta  and  strontia,  and  also  with  many 
metallic  salts.    [Gallio  AcfiD.] 
METALDEETYDE.    [Othyl,  Hydride  of.] 
METALLURGY  is  tiie  art  of  separating  metals  from  their  ores.    The 
processes  vary  for  eveiy  metal,  and  are  described  under  each. 

METALS.  The  great  characteristic  of  these  well  known  substances 
is  thoir  lustrous  appearance ;  it  is  indeed  so  constant  an  accompaniment 
of  them  as  to  afford,  under  the  name  of  metallic  lustre,  a  standard  of 
description  for  the  appearance  of  other  bodies. 

Metals,  in  the  common  acceptation  of  the  term,  are  dther  compound 
or  simple.  Brass,  bronae,  britannia  metal,  &c.,  are  examples  of  compound 
mttals;  that  is,  th^  are  composed  of  two  or  more  simple  metals. 
Compound  metals  are,  however,  always  distinguished  as  iuxoYS,  and 
hence  the  word  metal  is  correctiy,  though  not  invariably,  applied  only 
to  the  smiple  or  elemental  metals. 


The  metals  or  metallio  elements  are  ooniiderably  greater  in  number 
than  the  non-metallic  elemental^  bodies,  or  metalloiasL  Including  oau 
or  two  concerning  whose  metallic  character  there  is  a  littla  doubt,  the 
whole  number  is  about  forty-nine.  Veiy  few  of  them  oocor  naturally 
in  the  free  or  uncombined  state,  being  generally  aasooiated  with  non- 
metallic  elements,  constituting  ortt.  Some  of  wem  are  obtained  with 
such  difficulty  that  they  are  very  rarely  met  with,  exiating  only  in  the 
cabinets  of  the  curious,  or  perhaps  exclusively  met  with  in  the  labora- 
tories of  the  chemists  who  succeeded  in  isolating  them.  Several  of 
them,  however,  such  as  gold,  silver,  copper,  iron,  lead,  tin,  and  mereniy, 
have  been  known  from  the  most  remote  ages,  and  neariy  all  the  rest 
are  well  known  to  chemists. 

The  physical  diaracters  of  the  metals,  induding  oolofur,  relativt 
lustre,  ductility,  malleability,  tenacity,  relative  brittleneaa,  haHnffSB, 
dastidty,  sonorousness,  structure,  power  of  conducting  heat«ndelee> 
tridty,  mdting  point,  and  volatility,  have  already  been  deaoribed  under 
Metalb,  in  the  N'atural  History  DxYinoir  of  this  Oydopsedia^  Their 
condition  and  distribution  in  nature  is  also  there  dwelt  upon,  and  the 
action  of  metalloids  upon  them  cursorily  noticed.  The  methods  o< 
separating  tiiem  from  each  other  have  been  given  in  the  present 
division  of  the  work,  under  Chbmioal  Analysis  ;  and  it  now,  therefore, 
only  remains  to  detail  the  various  methods  of  classification  that  ooo- 
venience  or  analogy  has  induced  chemurts  and  phyaidsta  to  adopt. 

The  following  is  a  useful  descriptive  method  of  daasification,  and  is 
frequentiy  employed  in  works  on  dienustry. 

l.-^Metals  of  the  aUcalies :— • 


Fotassiiim 


Sodimn 


2. — ^Metals  of  the  alkaline  earths  :— 

Barium  Strontium  Caklom 

8. — ^Metals  of  the  earths : — 


Alnmininn 
Olooinum 
TttrtuA 
Erbiom 


Terbima 
Zircoiiium 
ThoTianm 
Gerinm 


litUom. 


Ifagnetiimi 


LsBtbaaii 
Dldymii 


4. — Oxidable  metals,  whose  oxides  form 

ManganeM  Cobalt 

Copper 


Iron 

Chromium 

Nickel 


Zinc 
Cftdmlom 


powerful 

Bismuth 

Lead 

Urasium'! 


6.--  Oxidable  metals,  whose  oxides  form  weak  baaea  or  aoida  :^- 

Vanadiam  Pelopium  T 

Tungsten  Ilmenium  T 

Molybdenum  Titanium 

Tantalum  Tin 
Niobium 

6.-»Meta]s  whose  oxides  are  reduced  by 

Gold  Platinum 

Mercury  Palladium 

Silver  Iridium 


Aatimony 
Anenie 
TeUuriua 
Osmium 

heat.    Noble  metala 

Ruthenium 
Khodinm 


Analytical  ClamficaHon  of  the  Metals. 

Group  I. 

Potasiinm  Sodium  Lithium 


Barium 


Group  II. 
Strontium  Calcium 


Magnesiam 


Group  III. 

Aluminium 
Cbromium 
Glncinum 
Thorinum 

Yttrium 
Zirconium 
Erbium 
Terbium 

Group  IV. 

Cerium 

Iron 
Manganese 

Cobalt 
Nickel 

Group  V. 

Zino 
Uranium 

Gold 

Iridium 
Tin 

Arseaie 

Antianony 

Molybdenum 

Group  TL 

' 

lis 

Cadmium 

Copper 

Bismuth 

Osmium 
Palladinm 
Bhodinm 
Batheninm 

The  following  arrangement,  founded  upon  the  relative  power  of  the 
metals  to  decompose  water  and  the  action  of  heat  upon  thdr  oxides,  is 
known  as 

ThinartPs  Class^fieati^  <^  tke  MOaXs. 

Class  1. — Metals  which  decompose  water  with  brisk  offei'veeemee  at 
82*  Fahr.  :— 


Potassium 
Sodium 


Lithium 
Barium 


Strontium 
Calaium 


L 
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METALS. 


METALa 


Class  2. — ^Metala  which  do  not  dooompose  water  under  212^^  but  tu 
below  a  red  heat : — 


:t- 


Alaminicm 

Glneinom 

Thorinum 


Yttrium 

ZirooBiun 

Tiinthmiifflri 


Ceritim 

MongaaMe 

Hagnedam 


Class  8. — ^Metals  which  do  not  decompose  water  except  at  a  red 
heat,  or  at  oommon  temperatureB  in  contact  with  strong  adds : — 

Iron  Zino  Chromiom 

Kiokel  Gfedmlom  Vanadium 

Cobalt  Tin 

Class  4 — Metals  which  decompose  water  at  a  red  heat,  but  not  at 
conunon  temperaturesy  eren  in  contact  with  stnmg  adds^-^ 

Tongsten  Tantalum  Antimony 

Holybdenom  Titanium  Tellurium 

Omnium  Araenie  Uranium 

Class  5. — ^Metals  which  do  not  decompose  water  even  at  a  red  heat, 
and  whose  oxides  are  not  reduced  by  hmk  alone  : — 

Copper  Lead  Bismuth 

Class  6. — ^Metohi  which  do  not  decompose  water  under  any  oircmn- 
stanoes^  but  whose  oxides  are  reduced  by  heat : — 

SilTer  Gold  Flatinmn 

Mercury  Palladiom  Khodinm 

Iridium 

The  spedal  characters  of  the  metals ;  their  &rther  relation  to,  and 
action  upon,  one  another ;  the  action  of  metalloids,  acids,  Ac.,  upcp 
them  inoividually ;  and  tiiie  formation,  properties,  use,  &c.,  of  their 
compounds,  will  be  found  described  under  their  respective  names, 
with  the  exception  of  iron,  which  we  shall  now  proceed  to  describe. 

Iron  (Fe).  In  combination  with  other  bodies,  iron  is  perhaps  more 
widely  diffused  than  any  of  the  metals.  It  is  found  in  the  ashes  of 
nearly  all  plants,  is  a  constant  constituent  of  the  blood  of  the  vertebrate 
animals,  and  although  only  a  few  of  its  ores  are  eoonomioaily  made  use 
of,  they  are  more  numerous  than  those  of  any  other  of  the  heavy 
metals.  [Ibok,  in  Nat.  Hist.  Dxv.l  The  range  of  affinities  of  iron  is  so 
great  that  it  is  very  rarely  met  with  in  the  unoombined  state,  and  it  is 
only  with  considerable  difflcull^  that  it  can  be  artifidallv  obtained  in 
an  absolutely  pure  condition.  The  prooess  recommended  by  Berselius 
for  preparing  chemically  pure  iron  consistB  in  heatmg  filings  of  the  best 
bar  iron  with  pure  oziae  of  iron  under  a  layer  of  powdered  green  glass 
irk  a  Hessian  crucible :  the  whole  being  subjected  to  the  highest  tempe- 
rature of  a  smith's  forge,  the  filings  are  di^rived  of  their  carbon  wad 
silicon  by  the  oxide,  and  fusing  together  collect  at  the  bottom  of  the 
crucible  in  a  buttcm  possessing  silver-like  lustre  and  whiteness.  Iron 
thus  prepared  has  a  specific  grvribj  of  7*8489,  and  is  very  touf^  and 
much  softer  than  the  ordxiiaty  metal.  Another  method  of  procuring 
perfectly  pure  iron  is  bv  passing  a  current  of  hydrogen  gas  over  pure 
peroxide  of  iron,  heated  carefully  to  redness :  if  the  temperature  is  too 
low  the  resulting  product  inflames  spontaneously  on  coming  in  oontact 
with  the  air,  but  when  prepared  at  a  higher  temperature  may  be  kept 
unaltered ;  in  this  state  it  Is  sometimes  used  in  medicine,  imder  the 
name  of  QiievaiMef  imn,  Far  reduU,  or  PitMsfBrri, 

Pig,  eatt,  matteaUe,  and  rolled  iron  are  the  ordinaiy  states  of  the 
metal  met  with  in  commerce ;  theSr  manulaetiire  and  properties  have 
already  been  described.  [Iboh  Mavuvaotubs  avd  Tbads.]  In  one 
or  more  of  these  conditions  iron  has  been  known  from  the  most  remote 
period.  Cutting  instruments  made  of  this  metal  are  mentioned  in  the 
books  of  Moses.  The  method  of  reducing  and  loiging  iron  is  described 
in  Homer  and  Hesiod,  and  Pliny's  '  Nataral  History*  contains  a  long 
artide  on  the  subject.  The  alchymists  considered  it  to  be  a  compound 
<rf  gold  and  tiie  hypothetical  body  acrimony,  and  symbolised  it  there- 
fore by  the  ngn  ^  ;  they  gave  it  the  name  of  Man,  probably  because 
weapons  made  of  it  were  used  in  the  service  of  the  god  of  war. 

Iron  has  a  white  or  grayish  white  colour.  When  tolerably  pure,  as 
in  bar-iron,  it  is  very  difficult  of  fusion,  but  at  a  white  heat  possesses 
the  valuable  propeity  of  welding;  that  is,  two  pieces  brou^t  into 
contact  at  that  tonperature,  and  well  pressed  together  by  hammering, 
imite  as  perfectly  as  if  they  had  been  joined  by  melting.  The  heat  of 
the  oxyhydrogen  blowpipe  or  of  the  voltaic  arc,  however,  is  sufficient  to 
even  volatilise  iron.  Iron  can  be  beaten  out  into  tolerably  thin  sheets, 
but  is  not  nearly  so  malleable  as  gold  or  silver.  It  is  very  ductile, 
being  capable  of  being  drawn  into  thinner  wire  than  that  of  any  other 
metu.  In  tenacity  also  it  is  unsurpassed,  a  wire  of  one  thirty-sixth  of 
an  inch  in  diameter  sustaining  a  weight  of  sixty  pounds  before  breaking. 
Iron  readily  conducts  heat  and  electricity,  but  is  inferior  in  these 
"espects  to  some  other  metals.  It  is  attracted  bv  the  magnet,  and  may 
Itself  be  rendered  permanently  magnetic;  the  latter  property  u 
iestioyed  on  heating  the  metal  to  recbess,  but  is  recovered  agun  on 
ooiding. 

Under  the  influence  of  air  sad  moisture  iron  rapid^  attracts  oxygen, 
or  rmtt,  especially  after  the  first  spot  has  been  produced.  The  exact 
action  that  goes  on  is  not  very  welf  made  out ;  it  appears  probable 
that  the  peradde  first  formed  Is  reduced  to  the  state  of  protoxide  by 
the  partides  of  the  metal  with  which  it  is  immediately  in  oontact,  the 
protoxide  so  produced  absorbing  oxygen  from  tiie  air  and  being  roKxm- 
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verted  into  peroxide ;  in  short,  that  the  peroxide  of  iron  protoxidises 
the  metal  and  that  the  air  peroxidises  the  protoxide.  The  carbonic 
acid  present  in  the  air  also  plays  an  important  part  in  the  rusting  of 
iron.  This  liability  of  iron  to  rust  is  perfectly  prevented  by  keeping 
it  dry;  but  the  object  is  most  commonly  efifocted  by  constant  remom 
of  the  surface  of  oxide  by  polishing  powders,  such  as  emery  or  brick- 
dust,  or  by  enveloping  the  m^tal  in  a  covering  of  plumbago,  a  mechanical 
process  known  in  domestic  life  as  Uaddeading, 

Iron  decomposes  water  at  a  red  heat,  hydrogen  being  evolved,  and  a 
black  oxide  of  iron  produced.  Diluted  sulphuric,  hydrochloric,  nitric, 
and  other  acids  diaaolve  iron,  with  evolution  of  hydrogen  or,  in  the 
case  of  nitric  acid,  of  binoxide  of  nitrogen.  Strong  nitric  add,  how^ 
ever,  does  not  act  upon  iron,  the  metal  remaining  in  what  is  termed 
the  j[>amre  eondition,  a  condition  that  seems  to  be  intimately  connected 
with  the  dectrical  rdations  of  this  metal 

Wrought  iron,  tied,  and  catt  iron  differ  from  each  other  chemically 
chiefly  m  the  amount  of  carbon  they  contain.  Thus  wrought  iron 
contains  only  from  about  0*2  to  0'4  per  cent ;  steel,  from  1*8  to  1*5; 
while  cast-iron  sometimes  contains  as  mudi  as  6*0  per  cent,  of  carbon. 
From  recent  researohee  it  appears  that  to  the  presence  of  a  greater  or 
smaller  quantity  of  titanium  is  owing  the  ^ue  of  iron  used  for 
making  sted,  and  that  titanium  moreover  oonfers  other  important 
properties  on  iron.  Iron  also  sometimes  contains  silicon,  sulphur, 
phosphorus,  arsenic,  and  traces  of  other  metals,  such  as  aluminium, 
caldum,  potasnum,  manganese,  &o.,  but  these  deteriorate  its  quality. 

The  oombininff  equivalent  of  iron  is  28,  and  its  symbol  (Fe),  {from 
ferrum,  Lat).  It  unites  with  other  dements  and  compounds,  chiefly 
in  two  pr(^)ortions,  forming  respectively  2>rofoMi to  toidpenaUg,  In  the 
former  the .  constituents  are  equd  in  number;  in  the  latter,  two 
equivdents  of  Iran  are  associated  with  three  of  the  other  body,  and  for 
that  resson  aro  sometimee  called  ut^wiaalU, 

Iron  and  oxygtn  form  three  defimte  compounds  :~- 

1.  Protoxide  of  iron   ••••«,  FeO 
S.  Peroxide  of  iron        t        •        •        •        •    .  Fe,0, 
S.  Ferrioadd YM^ 

A  fourth  is  also  sometimes  described,  it  <vmfjtm«  Fe,0.,  and  is  termed 
the  Uaek  or  magtutic  oxide,  but  it  does  not  form  salts,  and  may  be 
viewed  as  a  combination  of  one  equiiraJent  of  protoxide  with  one  of 
peroxide  (FeO + Fe,0,s  Fe,0^).  It  is  in  fact  formed  by  predpitating 
a  sdution  of  equivalent  quantities  of  a  proto  and  per-adt  hj  an  alkalL 
The  naturd  form  of  tius  oxide  is  tibe  wdl-known  mineral  loadtiUme, 
and  is  the  vduable  oro  from  whidi  Swedish  iron  is  smelted. 

1.  Protoxide  of  iron  {ferroui  oxide)  (FeO).  This  body,  though  a  very 
powerful  base,  and  forming,  with  adds,  a  wdl-marked  class  of  com- 
pounds called  sdts  of  protoxide  of  iron,  is  neverthdess  not  known  in 
the  separate  state,  so  readily  does  it  take  up  oxygen  and  form  peroxide. 
In  the  hydrated  state  (FeO,HO)  it  is  preddtated  in  white  flooks  on 
adding  an  alkali  to  a  solution  of  a  protosa&  of  iron.  If  caro  is  not 
taken  to  exdude  every  trace  of  air  from  the  liquid  used  in  its  pre- 
paration it  is  contaminated  with  more  or  less  peroxide,  and  then  Idls 
down  as  a  light  green  or  blue  predpitate.  In  contact  with  air  it 
gradually  becomes  entirdy  converted  into  red  peroxide. 

2.  Peroxide  of  iron  {m»quioxide  or  ferric  oxide)  (Fe,0 J.  This 
oxide  occurs  native  as  KawuOUe,  ^pecidar  iron  ore,  fta  [Ibov,  in  Nat. 
Hist.  Div.]  It  is  artifidally  prepared  by  heating  the  hydrate,  or  by 
jgnitiiig  the  protosulphate.  Under  the  names  of  edcothar,  eroeue  of 
Mare,  rouge,  fta,  it  is  laigdy  used  ssa  pigment,  and  for  polishing  glass 
and  jewdlery.  The  hydraUd  oxide  (Fe^c  HO)  is  best  prepared^ 
prsapitating  a  solution  of  the  perddoride  or  persu^hate  with 
ammonia,  wdl  wadiing  and  gently  heating.  When  first  precipitated 
this  hydrate  is  veij  fiooculent  sad  bulky,  but  contracts  remarkably  on 
drying.  It  has  a  dull  red  colour,  not  nearly  so  bright  ss  the  anhydrous 
oxide.  It  forms  sdts  with  adds,  but  is  a  weaker  base  than  the 
protoxide. 

Hydrated  peroxide  of  iron  is  now  Isigdy  used  for  the  purification 
of  cod-gas.    [QAS-LiGBTnra] 

3.  Ferric  acid  (FeO,)  is  not  known  in  the  free  state.  Combroed 
with  potash  it  is  obtained  on  heating  to  bright  redness  peroxide  of 
iron  with  four  times  its  wdght  of  nitrate  of  potash.  It  is  very  soluble 
in  water,  forming  a  dark  violet  solution.  Other  ferratie  are  produced 
by  double  decompodtion;  they  are  aU  uncrystdUsable  and  very 
unstable,  readily  yidding  up  their  oxygen,  especiaUy  to  oxganic 
matter. 

Iron  and  sit^^ur  combine  in  severd  proportions.  The  two  most 
important  sulphides  aro : — 

1.  ProtOBulphide  of  iron     •       •       •       •       •  FeS 

2.  Bisulphide  of  iron      ••••«.  FeS, 

1.  Protot¥lphide  of  iron  (FeS)  is  a  bye-product  in  certain  metaHurgio 
operations  with  copper.  It  is  of  Httle  vdue,  being  chiefly  employed 
in  ohemicd  laboratories  for  the  generation  of  sulphuretted  hydrogen. 
For  this  purpose  it  is  sometimes  prepared  by  fusing  together  equivdent 
proportions  of  iron  (filings)  and  sulphur,  or  better,  by  rubbing  rolls  of 
sulphur  on  a  bar  of  iron  heated  to  whitaness  in  a  smith's  foige,  the 
liquid  sulphide  being  allowed  to  flow  down  into  cold  water. 

2.  Bitulpkidcofiron  (FeS,)  (ironpyriiet)  occure  native  in  beautiful 
brass-yellow  oiystalline  masses.    It  is  vdueleas  as  a  source  of  mctd« 
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but  under  tho  name  of  iiiiciM(»<;iB  extantively  used  m  a  source  of  sulphur 
in  the  manufactuie  of  sulphuns  aoid.  Borne  ▼erieiiee  of  it  decompose 
when  expoeed  to  air,  being  g^ually  oooverted  into  sulphate  of  iron. 
[Alux.] 

The  photpkidm  0/  tfoii  ave  unimportani. 

/roll  and  eUarmi  form  two  oompounda  :— 


1.  ProV)chioride  of  iron FeCl   - 

i.  Perchloride  of  iroa  •        •        •        •    .  Fe^Gla 

1.  ProtodUoricie  of  iron  in  the  anhydrous  state  (FeCl)  is  obtained  on 
pasBing  diT  hydrochloric  aoid  gas  over  iron  filings  heated  to  redness, 
hydrogen  is  evoWed,  and  the  salt  sublimes  in  white  micaceous  scales. 
In  the  hydrated  condition  it  maybe  prepared  by  dissolving  iron  in 
hydroehlorip  acid,  and  evi^oFating  in  vacuo ;  green  crystals  are  then 
produced  (FeCl  +  4  Aq.),  which  must  be  preserved  in  an  atmoephere 
of  hydrogen  or  of  carbonic  acid. 

Other  metals  may  be  coated  with  iron  by  boiling  them  in  a  solutioD 
of  protochlocide  of  iron  containing  chloride  of  ammonium  and  pieces 
olsinc. 

2.  PtfMmdt  of  iron  (Fe,Cl,>  {taqiiicklwide).  Obtained  in  brown 
seales  tm  passing  excess  of  chlorine  over  iron  heated  to  redness.  It 
BaUimes  at  a  nd  heat,  is  soluble  in  alcohol  or  ether,  and  is  very 
dali<}ueaoent.  The  hydraUd  perekhride  is  deposited  in  lares  red 
crystals  on  evMorating  a  solution  of  the  hydrated  peroxide  in  hydro- 
dilorie  add.  They  eontain  six  equivalents  of  water  of  dystaUisation. 
Solution  of  perchlotide  of  iron  has  a  great  tendency  to  dissolve  per- 
oxide, and  on  evaporation  the  solution  ^elds  a  confusedly  crystalline 
mass  of  uncertain  composition.  The  following  is  a  convenient  method 
of  preparing  a  definite  solution  of  perchloride  of  iron.  Five  parts  of 
iron  filings  are  dissolved  in  twenty  parts  of  the  common  strong 
hydrochloric  acid,  tibe  liquid  filtered  through  asbestos,  three  additionu 
parts  of  the  acid  then  poured  in,  and  the  whole  heated  to  ebullition; 
nitric  add  is  now  gradually  added  till  no  more  red  fumes  are  evolved, 
when  the  iron  will  all  be  in  the  state  of  perchloride.    If  necessary, 

,  the  solution  may  be  evaporated  to  the  cxystallising  point ;  if  carefully 
prepared  it  will  contain  no  free  add. 

Solution  of  perchloride  of  iron  mixed  with  alcohol  forms  the  Hneturo 
^taquieUonde  of  iron  used  in  medicine. 

Jnmaad  iodine, 

Jrom  wad  bromine,  oad 

/roi»  and  ./tttoriMfoianoemblnatloDS  corresponding  to  the  twochlo- 
ridaiL    The  only  one  of  importance  is  the 

ProUnodide  of  iron  ^Fel).  This  salt  is  used  in  medicine,  and  is 
prepared  by  boiling  iodine  with  exeees  of  iron  filings,  or  small  nails,  in 
water.  On  evaporation,  the  solution  yields  green  crystals,  contdning 
Fel  +  iAq.  These  erystals  fuse  on  the  application  of  a  moderate  heat, 
give  off  their  water  of  cryBtalliaation,  and  on  cooling  solidify  into  a 
^  flteel-gr^  oryetalline  mass.  In  manipulating  with  iodide  of  iron,  con- 
tact of  air  should  be  avoided  as  much  as  possible,  as  an  oxyiodide  is 
very  1^  to  lonn ;  the  operations  should  also  be  conducted  in  iron 
vessda,  and  whan  in  solution  a  piece  of  iron  wire  should  be  immersed 
in  the  liquid. 

Protocarbonaietfiron  (FeO,  €K),)  occurs  native.  It  b  from  this  ore 
that  most  of  the  ^iglkh  iron  is  obtained.  [iROir,  in  Nat.  Hist.  Diy.] 
It  also  exists,  dissolved  by  the  aid  of  carbonic  pdd,  in  certain  natural 
waters  or  chalybeate  springs.  It  may  be  formed  artificially  by  precipi- 
tating  a  protosalt  of  iron  with  an  alkaline  carbonate :  at  first  it  is  white, 
but  rapidly  loses  carbonic  add,  absorbs  oxygen  from  the  air,  Iteoomes 
p»en,  bhuSk,  and  finally  red  (peroxide  of  iron).  This  change  may  be 
ooodderably  retarded  by  mixing  it  while  moist  with  powdered  white 
sugar,  and  rapidly  drying  over  a  water^bath ;  it  then  constitutes  the 
carbonate  of  iron  with  ongar  of  the  London  Pharmacopoeia. 
(  Photphatm  nf  iton  are  numerous,  but  ill  defined.  The  prindpal  are 
these:— « 

1.  Phosphate  of  protoxide  of  iron. 

2.  Phosphate  of  peroxide  of  iron. 

8.  Pyrophosphate  of  peroxide  of  iron. 

1.  Pho^hate  of  protoxide  of  iron,  or  protophMSphate  qfiron  (2FeO, 
HO,PO.,  or  3FeO,POJ.  This  is  obtained  as  a  white  preoipitaAe  on 
adding  ordinaxy  tribasic  phosphate  of  soda  to  protosulphi^  of  iron.  It 
IS  insoluble  in  water,  but  soluble  in  solution  of  phosphoric  add,  and 
the  latter  liquid,  when  mixed  with  sugar,  constitutes  this  Mipmp  ofphm- 
phate  (or  8uperpK(mhaU)  of  iron  used  in  medidne. 

2.  Phoepkate  of  peroxide  of  iron,  or  perpkotphate  qf  iron  (Fe,Oj^ 
PO^  +  ^Aq.),  falls  as  a  white  predpitate  on  mixing  solutions  of  a  penalt 
of  iron  and  ordinary  tribasic  phosphate  of  soda.  Unlike  the  proto- 
phosphate,  it  does  not  absorb  oxygen  from  the  air,  and,  being  of 
constant  compodtion,  is  frequently  used  in  quantitative  analysis  as  a 
means  of  estimating  phosphoric  acid.  It  is  insoluble  in  acetic  add,  but 
soluble  in  solution  of  peracetate  of  iron. 

8.  PyrophotphtUe  of  peroxide  of  iron  {pffropkoaphate  qf  iron),  liWmfi^ 
8&P0.  +  9 Aq.),  a  white  powder  produced  by  double  decompoettion  of  a 
persalt  of  iron  with  dibasic  phosphate  (or  pyrophosphate)  of  soda.  It 
is  insoluble  in  water  or  in  dilute  acids,  but  soluble  in  aUE^ine  pyro- 
phosphates or  dtrate^  such  solutions  yieldh^kg*  when  evaporated  to  a 
ayrup  and  spread  over  glass  plates,  beautiful  tranapanant  actA&t  of 
yellowish-green  or  red  colour.    They  are  used  in  medidas  under 


various  names,  the  citro^mmmiaeal'pyrgphQtphate  of  iron  and  toda 
being  one  of  them. 
S^phatee  of  iron  are  two : — 

1.  Protosulphate  of  iron. 

2.  Persulphate  of  iron. 

\.  ProteaulphaUofiron.  Green  vitriol.  Copperas.  (FeO,SO,-(-7Aq.) 
This  sdt  is  largely  produced  in  the  manufacture  of  Alux.  It  is  also 
formed  in  the  process  for  precipitating  copper  from  the  solution  of 
sulphate  of  copper  obtained  in  certain  metallurgical  operations  with 
that  metaL  OM  scrap  iron  is  used  for  this  purpose,  and,  replacing  the 
copper  in  solution,  is  obtdned  as  sulphate  of  iron  on  evaporating  the 
liquor.  Sulph^  of  iron  may  be  formed  on  the  small  scale  by  diawlvmg 
iron  in  dilute  sulphuiio  add.  The  following  deoompodtion  takes 
place : — 

Fe       +   .   HO,  SO,       =s       FeO,  SO,      -f       H 


Iron.        Sulphuric  acid. 


Sulphate  of       Hydrogen. 
iron. 


On  evaporating  the  solution  tLe  salt  crystallises  out  in  beautiful 
bluiah-green  rhomboidal  crystals.  These,  however,  like  all  the  proto- 
salts  of  iton,  must  be  exposed  as  little  as  possible  to  the  air,  lor  they 
quiddy  absorb  oxygen,  and  a  separation  into  bade  and  neutral  penalta 
results,  thus :— ^ 


4FeO,  SOj     -f     O,     s 

Protosulphate      Oxygen, 
of  iron. 


Fc. 


,0s,  SOa 


Fe^Og,  3S0, 


Bubsulphata 
of  iroa. 


. ^ - 

Persulphate 
of  iron. 


Subsulphatsf*  of  other  composition  are  also  frequently  produoed. 

Protosulphate  of  iron  is  insoluble  in  alcohol,  soluble  in  twice  ita 
weight  of  cold  water,  but  much  more  so  in  hot  water.  When  heated 
it  loses  six  equivalents  of  its  water  of  crystallisation,  at  a  red  heat  is 
deoomposed  into  sulphurous  and  sulphuric  adds,  which  escape,  while 
peroxide  of  iron  (colcothar)  remains.  It  is  laigdy  used  in  black  DrsDiO 
and  in  the  manufacture  of  writing  Ink. 

2.  Pennlpkate6firon{Fafi^i^^,  Five  parts  of  crystals  of  proto* 
sulphate  are  dissolved  in  water,  one  pert  of  sulphuric  add  added,  and 
nitrio  add  poured  into  the  hot  solution  till  no  more  black  colour  is  pro- 
duced. Abundanoe  of  nitrous  vapours  are  evolved,  and  the  yellow 
solution,  on  evaporation  to  dryness,  yidds  a  buff-ooloured  mass  of 
persulphate  of  iron,  having  the  above  composition. 

This  sdt  ooours  native.    {W>v,  OoquindnU,  in  Nat.  Hi3T.  Div.] 

PotaetUhnUpkaU  ^ irwt  (Fe^O,,  3S0,+  KO,  SO, + 34Aq.)  is  a  double 
salt  containing  persulphate  of  iron  and  sulphate  of  potash.  Correspond- 
ing salts  with  the  other  alkaline  sulphates  mi^  also  be  formed.  They  all 
crystalliae,  and,  being  isomorphous  with  oommon  dum,  are  frequently, 
thouig^  erroneoudy,  called  iron  dbune.  They  are  formed  by  the  spon* 
taneous  evaporation  of  mixed  solutions  of  the  adts,  are  to  some  extent 
used  in  medicine,  but  are  liable  to  decompose. 

The  iodaHe,  kromate,  and  percUorate  of  iron  are  indefinite,  unim- 
portant adts. 

HUratee  cf  iron. — ^The  protoniirate  (FeO,KOJ  is  formed  when  cold 
nitrio  add  is  saturated  with  protosulphide  of  iron:  on  evaporating 
the  solution  in  vacuo,  the  sdt  erystaUises  out  in  pale  green  crystals 
oontaining  seven  atoms  of  water.  The  czystals  are  very  deliquescent,  and 
unstable.  The  pemUrate  is  produced  when  metallic  iron  is  dissolved 
in  strong  nitric  add.  It  is  very  difficult  to  crystallise,  the  solution  on 
evaporation  depodting  a  fasdc  salt.  Solution  of  pemitiate  of  iron  is 
used  in  dyeing. 

Silieatee  ^  tnm.  ICany  of  these  occur  native.  [Ibov,  in  Nat. 
Hut.  Biv.] 

AroeniteB  and  aroenatee  of  iron»  In  cases  of  poivming  by  ansouc,  the 
best  antidote  to  administer  is  freshly  predpitated  peroxide  of  iron 
mixed  with  a  little  hydrate  of  magnesia.  The  efficiency  of  this  anti- 
dote depends  upon  the  formation  of  perarsenite  of  iron,  which  is  an 
insoluble  compound ;  that  is,  insoluble  in  water,  but  not  dtogether 
insoluble  in  the  liquids  of  the  stomach,  which  usually  contain  traces  of 
hydrochloric,  acetic,  and  lactic  acids :  the  solution  may,  however,  be 
prevented  by  mixing  the  oxide  with  magnesia,  which  neutralises  those 
acids  in  a  far  more  effiootud  manner  than  excess  of  peroxide  of  iron 
would  do. 

Aceta;te§  of  iron.    [Acjetatb.] 

OaUatee  and  tannatee  of  iron.    [IvK :  Writing  InL'\ 

Citratee  of  iron.  A  double  dtrate  of  iron  snd  ammonia  is  obtained 
when  freshly  predpitated  protoxide  of  iron  is  dissolved  in  dtric  add 
and  excess  of  Ammntiia.  added.  The  compound  does  not  crystallise ; 
but  when  the  sdution  is  evaporated  to  the  oondstenoe  of  syrup  and 
spread  over  glass  platee  it  dries  up  and  forms  brilliant  tnoapereoi 
scdes  of  garnet-red  odour. 

Citnite  of  iron  and  quienine  is  a  medidnd  agent  of  some  repute.  It 
is  prepared  by  dissolving  together  tlireo  parts  of  citrate  of  iron  and  one 
of  dtnte  of  quinine,  and  scding  as  just  described.  The  dtnte  of  iron 
is  made  by  saturating  dtric  acid  with  moist  peroxide  of  iron,  ovapo- 
radag  and  scaling ;  and  the  dtratb  of  quinine  by  double  d0c<mipodtk>n 
of  sulphate  of  quinine  and  citrate  of  soda. 

Tartrate  ^f  iron.  A  double  compound  of  tartrate  of  iron  and  potash, 
of  MMnenhat  dmilar  physicd  properties  to  the  Isst  prspazadona,  but 
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darker  in  colour,  may  be  formed  by  dissolving  moist,  recently  precipi- 
tated peroxide  of  iron  in  a  hot  solution  of  bitartrate  of  potaah.  This 
compoimd  is  also  used  in  medicine. 

AUoya  of  iron  are  numerous,  but  only  two  are  important,  namely, 
those  with  tin  and  with  zinc.  The  former  will  be  found  described 
under  Tin  (Hn^laie);  the  latter  is  produced  when  sheets  of  iron, 
cleaned  as  perfectly  as  if  required  for  tin-plate,  are  dipped  into  a  bath 
of  melted  zinc,  on  the  surface  of  which  is  a  stratum  of  sal  ammoniac. 
The  surface  of  the  iron  then  becomes  alloyed  with  zinc,  and  is  thus 
preserved  from  oxidation  by  the  air  when  employed  in  exposed  situa- 
tions. Moreover  articles  made  of  ffalvanised  iron,  as  this  zinc  plate  is 
commonly  called,  are  easily  soldered  together,  which  is  not  the  case 
with  sheet-iron  alone. 

Teals  for  iron.  Solutions  of  the  prototaUt  yield  greenish  or  bluish- 
white  precipitates  with  the  alkalies,  or  their  carbonates;  none  with 
sulphuretted  hydrogen ;  black  with  ffulphide  of  ammonium ;  dark  blue 
with  red  prusaiate  of  potash;  and  light  blue  with  the  yelUno  prussiate 
of  potash. 

Solutions  of  the  persdUs  give  red-brown  precipitates  with  the  alkalies 
or  their  carbonates ;  are  reduced  to  the  state  of  protosalts  by  stdphu- 
retted  hydrogen,  a  light  yellow  precipitate  of  sulphur  occurring  at  the 
same  time ;  are  precipitated  hhck  by  sulphide  of  ammonitmi ;  dark 
blue  by  the  yellow  prussiate  of  potash,  and  not  at  all  by  the  red  pnis- 
siate  of  potash.  Exceedingly  small  quantities  of  iron  may  also  be 
detected  in  solution  by  the  sulphocyanide  of  potassium,  which  gives  a 
red  liquid,  and  by  tmcture  of  gaUs  which  produces  a  black  colour 
(ink). 

In  the  quantUaiive  estimation  of  iron  the  metal  is  always  weighed  in 
the  form  of  peroxide.  The  definite  state  of  the  latter  is  ensured  first 
by  boiling  the  solution  with  nitric  acid  in  order  that  the  iron  may  be 
completely  peroxidised,  and  second  by  precipitating  with  ammonia, 
because  any  trace  of  the  salts  of  that  alkaJi  may  be  readily  expelled  by 
igniting  the  well  washed  precipitate.  The  resulting  red  oxide  of  iron 
is  pure  sesquioxide  (Fe,  OJ,  and  contains,  in  one  hundred  parts, 
seventy  of  iron  (Fe)  and  tnirty  of  oxygen  (0). 

Ferrotyanogen  (Fcj  or  CfysFeCyJ  is  a  bibano  radical  which  has 
not  been  isolated,  but  which  is  assumed  to  exist  in  certain  familiar 
chemical  compounds.  With  two  equivalents  of  hydrogen  it  forms 
FerroctaMO  Acid  (H,  Cfy),  and  with  two  of  mfetal  a  class  of  salts 
called  ferrocyanidea,  of  which  f errocyanide  of  potassium  (K,  Cfy)  is  a 
type. 

Ferridcyanogen  (Fcdy  or  CfdysFcgCyJ  is  a  similar  radical,  but 
tribasic.  With  three  equivalents  of  hydrogen  it  forms  Ferridotaitio 
ACID  ^H,  Fcdy),  and  with  three  of  metal,  a  class  of  salts  called  ferrid- 
cyanicUat  of  which  ferridcyanide  of  potassium  (K,  Fcdy)  is  the  t^e.  * 

PruatianUue  is  a  variable  mixture  of  the  ferro-  and  ferrid-cyamdes  of 
Iron.    [Bluc  :  pruatian  htue.] 

METAMARGARIC  ACID.  An  acid  of  the  same  comporation  as 
margaric  acid.  Its  existence  has  not  been  satiBfactorily  established. 
[Maroaric  Acid.] 

MET AMECON IC  ACID.    [Meconic  Acid.] 

METAMERIC  COMPO0KDS.    [Isomerism.] 

METAMERIDES.  Chemical  compounds  which  have  the  same 
combining  proportion,  but  which  dififer  in  constitution  and  properties, 

METAOLEIC  ACID.    [Oleic  Acid.] 

METAPECTIC  ACID.    [Pectio  Acid.] 

METAPHOR  ijMraifMpd,  literally  'a  transference*),  a  figure  of  speech 
which  renders  the  subject  of  discourse  striking,  by  the  aid  of  expres- 
sions primarily  referring  to  other  objects.  A  common  kind  of 
metaphor  is  that  called  personification,  where  inanimate  beings  are 
represented  as  endowed  with  life,  and  even  with  feeling,  reason,  &c., 
as  ''  the  fields  do  laugh  and  sing," — *'  stem  winter."  If  this  kind  of 
metaphor  spiritualises  the  corporeal,  another  kind,  on  the  contrary, 
embodies  the  spiritual,  as  "the  star  of  renown" — "the  pinnacle  of 
honour,"  and  so  on.  A  third  kind  is  little  else  than  a  shortened 
simile,  two  objects  in  the  same  sphere  being  brought  together,  only  on 
account  of  their  resemblance.  To  this  kind  belong  such  expressions 
as  ''the  silver  moon" — ^"the  golden  sun,"  &c.,  where  it  will  be  seen 
at  once  that  "silver"  and  "moon,"  gold"  and  "sun,"  are  connected 
merely  on  account  of  their  obvious  similarity  of  colour  and  bright- 
ness. The  origin  of  the  first  two  kinds  of  metaphor  is  not  so  appa- 
rent, for  though  thev  likewise  express  a  similarity,  yet  the  similarity  of 
a  series  of  bodily  objects  to  a  series  of  objects  merely  of  the  mmd, 
where  there  can  of  necessity  be  no  sensible  resemblance,  is  a  subject 
for  psychological  investigation.  The  application  of  certain  metaphors, 
in  all  languages  and  among  all  people,  attracted  the  attention  of  Jean 
Paul  Richter,  who  remarked  that, "  no  nation  called  error,  Ught,  or 
truth,  darkness."  If  we  attend  to  the  state  of  language,  we  shall  find 
that  a  great  part  of  the  commonest  discourse  is  composed  of  metaphors 
of  the  second  kind,  and  that  nearly  all  words  expressing  mental 
states,  operations,  and  affections  are  in  fact  metaphorical  Thus,  we 
say  every  day  "  a  man  of  extended  views" — "h  man  of  good  capacity, 
acute  judgment,"  &c.,  where  the  words  "extended,"  "views,"  "  capa- 
city," "  acute,"  evidentlv  belonged  originally  to  material  objects,  but 
have  been  applied  to  things  immaterial  by  metaphors.  The  circum- 
stance that  material  objects  ars  more  apparent,  that  language  seems 
primarily  to  have  them  for  its  sole  objects,  and  that  when  a  higher 
degree  of  reflection  brings  with  it  objects  belonging  to  the  mind 


alone,  nothing  is  left  but  to  apply  in  a  new  sense  the  words  already 
formed,  is  sufficient  to  explain  the  use  of  these  metaphors  generally. 
But  still  the  fact  that  such  and  such  bodily  attributes  are  univer- 
sally predicated  of  such  and  such  spiritual  objects  alone,  may  still 
furnish  matter  for  consideration  to  the  curious  in  psychological 
speculation. 

METAPHYSICS,  a  name  originally  applied  to  those  books  of  Aris- 
totle which  followed  his  '  Physics,*  and  which  his  editors  called  'the 
books  after  the  Physics*  (ji€ra  t4  tpuaixd).  In  modem  times  the  word 
has  been  variously  applied,  and  seems  to  assume  quite  a  distinct  mean- 
ing as  employed  by  different  authors.  With  the  Germans,  metaphy- 
sics is  a  science  purely  speculative,  which  soars  beyond  the  bounds  of 
experience.  The  objects  of  this  science  are  supersensual  ideas,  unat- 
tainable by  experience,  and  the  difficulty  of  defining  the  word  lies  in 
the  circumstance  that  the  very  knowledge  of  the  ideas  sought  requires 
some  proficiency  in  the  study.  Hence  to  one  altogether  imacquamted 
with  speculative  philosophy  it  is  almost  impossible  to  explain  the 
meaning  of  the  word  "  metaphysics"  as  used  in  this  sense.  The  very 
possibility  of  a  science  beyond  experience  has  been  denied  by  a  great 
number  of  philosophers,  and  many  works  called  metaphysical  should 
rather  be  termed  inquiries  into  the  possibility  of  metaphysics.  Thus 
Kant*s  celebrated  work,  the '  Kritik  der  reinen  Vemunfi*  is  a  mere 
inquiry  into  the  possibility  of  a  theoretical  science  of  things  beyond 
experience,  which  terminates  with  a  denial  of  such  possibility ;  and 
hence  some  modem  philosophera  have  considered  Kant  as  no  metaphy- 
sician, but  as  a  critic  of  the  mental  faculties,  whose  labours  were  to  be 
the  precursora  of  a  new  system  of  speculation.  On  the  other  hand,  a 
work  like  Spinoza's  "  Ethics"  is  purely  metaphysical.  He  assumes  the 
possibility  of  his  science,  and,  proceeding  from  a  number  of  axioms, 
s];>eculates  accordingly.  Those  who  deny  the  possibility  of  metaphysics 
deny  even  the  right  to  assume  any  axioms  as  applicable  to  a  sphere 
beyond  experience;  and  those  who  did  assume  them,  as  Spinoza, 
Liebnitz,  and  Wolf,  were  called  by  the  Kantians  dogmatists,  in  opposi- 
tion to  their  own  appellation  of  critics.  The  great  point  to  be  established 
prior  to  metaphysical  speculation  is  the  identity,  or  at  least  tha 
necessary  concurrence,  of  thought  and  being.  This  once  eetablishod, 
speculative  inquiry  may  proceed,  as  the  resiUts  of  logical  investigation 
must  in  such  a  case,  of  course,  concur  with  Uie  nature  of  being  itsdf ; 
but  tha  sceptics  always  deny  the  right  of  assuming  such  identity  or 
concurrence,  while  on  the  other  hand  different  theories  have  been 
adopted  to  prove  them,  such  as  those  of  harmony  between  body  and 
Bpint, — of  the  non-being  of  body  altogether,  except  as  an  affection  of 
spirit, — of  an  absolute  identity  between  thought  and  being,  ^.  'It 


author,  whose  "  Cogito,  ergo  sum,"  lies  at  the  basis  of  most  modem 
systems.    [Descartes,  in  Bioo.  Drv.] 

In  Enghmd,  the  word  metaphysics  is  usually  applied  to  denote  the 
philosophy  of  mind,  as  ^distinguished  from  that  of  matter.  This 
science  treats  of  the  association  of  ideas,  memory,  and  various  pheno- 
mena of  mind;  and  as  it  consists  merely  in  collecting  facts  and 
making  inductions  like  any  other  experimental  science,  its  possibility 
is  no  more  questionable  than  that  of  chemistry  or  cde«tricity.  How- 
ever, Locke's  '  Essay  on  the  Human  Underatanding,*  as  a  denial  of  any 
source  of  knowledge  other  than  experience,  may  be  put  at  the  side  of 
Kant's '  Kritik,*  as  containing  inquiries  of  similar  nature,  though  the 
results  be  different;  Berkeley's '  Idealism*  may  be  compared  with  the 
"  Wissenschaftslehre'  of  Fichte,  and  the  Common-sense  theory  of  Reid 
with  the  views  of  Jacobi.  The  philosophy  of  mind  as  an  experimental 
science  has  been  chiefly  treated  by  the  modem  Scotch  philosophers, 
among  whom  the  late  Sir  W.  Hamilton  holds  a  hi«di  place. 

METATARTARIC  ACID.    [Tartaric  Acid.] 

METEMPSYCHOSIS  0*tTeA4^x«M^«),  derived  from  a  Greek  word 
signifying  the  passage  or  transmigration  of  souls,  forms  a  piut  of  the 
philosophical  or  religious  belief  of  many  nations.  The  Hindus  believe 
that  the  souls  of  men  pass  after  deaUi  into  different  bodies,  either  of 
men  or  animals,  unless  an  individual  has  lived  a  most  holy  and  religious 
life ;  in  which  case  his  soul  is  absorbed  into  the  divine  essence.  "  The 
soul  passes  from  one  state  to  another  invested  with  a  subtile  frame 
consisting  of  elementary  particles,  the  seed  or  rudiment  of  a  grosser 
body.  Departing  from  that  which  it  occupied,  it  ascends  to  the  moon, 
where,  clotned  with  an  aqueous  form,  it  experiences  the  recompense  of 
its  works ;  and  whence  it  returns  to  occupy  a  new  body  with  resulting 
influence  of  its  former  deeds.  But  he  who  has  attainea  the  true  know- 
ledge of  God  does  not  pass  through  the  same  stages  of  retreat,  but 
proceeds  directly  to  reumon  with  the  Supreme  Being,  with  which  he  is 
identified,  as  a  river  at  its  confluence  with  the  sea  merges  therein 
altogether.  His  vital  faculties  and  the  elements  of  which  his  body 
consists  are  absorbed  completely  and  absolutely ;  both  name  and  form 
cease ;  and  he  becomes  immortal  without  parts  or  members." 

('  Extracts  from  the  BrakmortiUrtu,  or  Aphorisms  on  the  Yedantik 
doctrine,  by  Bildarayana,'  translated  by  Mr.  Colebrooke,  in '  Tmns.  of 
the  Roy.  As.  Soc.,*  voL  ii) 

The  migration  of  souls  from  one  body  to  another  also  formed,  as  is 
well  known,  a  leading  feature  of  the  Pythagorean  doctrine,  ^is 
doctrine  was  also  a  part  of  the  Egyptian  religious  system.  Tha 
Egyptians,  says  Herodotus  (ii.  123),  are  the  first  who  believed  in  the 
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immortality  of  the  soiiL  An  soon  as  the  body  begins  to  decay,  the  soul 
passes  from  one  animal  to  another ;  and  when  it  haa  passed  through 
the  forms  of  all  animals,  terrestrial,  aquatio,  and  winged,  it  again  enters 
a  human  form.  This  period  of  transmigration  is  oompleted  in  8000 
years.  Some  of  the  Greeks,  he  adds,  both  in  early  times  and  more 
recently,  have  maintained  Uiis  doctrine  and  claimed  it  as  their  own ; 
and  though  he  could  mention  names,  he  declines  to  do  so. 

METEOROLOGY,  in  its  extended  sense,  embraces  all  physical 
causes  which  affect  the  state  of  the  atmosphere  or  are  affected  by  it. 
Hence  it  is  connected  with  the  phenomena  of  heat  and  cold,  dew,  xain, 
hail  and  snow,  clouds,  winds,  aurorsd  boreales  and  australes,  or  polar 
lights,  haloes,  parhelia,  &o.  The  sense  in  which  AristoUe  (MtrtupoKo- 
yucd,  i.)  uses  the  term  is  still  more  extensive,  comprehending,  in  addition 
to  what  are  now  called  meteors,  every  affection  (irddos)  common  to  the 
air  and  water,  with  the  characters  of  the  different  parts  of  the  earth, 
and  their  affections,  as  winds  and  earthquakes,  v^d  everything  incident 
to  such  kinds  qf  motion. 

Our  first  inquiry  shall  be,  what  is  the  nature  and  what  the  probable 
extent  of  the  terrestrial  atmosphere  ?  Essential  as  it  is  both  to  animal 
and  vegetable  liCe,  to  the  distribution  of  heat,  and  to  various  modifica- 
tions of  light,  the  knowledge  of  its  nature  and  composition  is  eminently 
usefuL  The  air,  though  composed  of  several  elastic  fluids,  obeys  the 
same  laws  to  which  they  are  individually  subject,  namely,  its  elasticity 
and  density  at  a  given  temperature  are  proportional  to  the  pressure 
which  it  sustains,  and  for  every  degree  of  the  centigrade  thermometer 
under  a  given  pressure  it  expands  very  nearly  ^  of  its  volume  at  the 
temperature  ssero.  Hence  if  its  density  be  represented  by  9  and  its 
temperature  by  t  (in  centigrade  degrees),  its  elastic  force  wHl  be  pro- 
portional to  (1  +  at)  •  S  (where  a  represents  the  decimal  '00375)  as  well 
as  the  pressure  sustained.  Lastly,  the  pressure  is  equal  to  the  weight 
of  a  vertical  column  of  atmosphere,  having  the  portion  pressed  on  as  a 
base,  and  extending  upwards  to  its  extreme  limits 

According  to  Balton's  views,  the  various  gases  constituting  the 
air  are  not  chemically  combined  by  the  law  of  definite  propo^ons. 
but  only  mechanically  mixed,  coexisting  in  the  same  space,  and 
producing  by  the  sum  of  their  independlent  pressures  the  elevation 
of  the  mercuiy  in  the  barometric  tube,  In  modem  chemical  physics, 
they  are  said  to  be  mingled  by  tJie  principle  of  Difvusion,  which  is 
the  form  in  which  Dalton's  conception  is  now  held. 

We  have  seen  that  heat  increases  the  elastic  power  of  air,  and  hence 
the  equilibrium  of  a  mass  of  air  unequally  heated  is  constantly  dis- 
turbed. ^  The  currents  of  warm  and  cold  air  change  places,  the  cold 
air  moving  to  the  warm  region,  and  thence,  when  warmed,  repeating 
the  course  of  the  previous  warm  air.  Thus  the  atmosphere  is  a  great 
agent  in  tending  to  equalise  the  mettn  temperatures  of  climates  in 
various  ktltudes.  Beades,  the  aerial  currents  are  vehicles  for  the 
transfer  of  clouds,  for  producing  electrical  diBchai|^,  for  dealing  away 
malaria,  and  are  turned  by  the  ingenuity  of  man  to  promote  hui 
industry  and  extend  his  knowledge  of  the  globe  which  he  inhabits. 

The  atmosphere,  considered  as  a  transparent  medium,  has  also  great 
effects  on  light  by  its  refractive  power,  and  the  reflection  of  the  aqueous 
masses  it  contains.  Hence  arises  twilight,  which  mitigates  the  transition 
of  day  to  night,  and  from  the  duration  of  which  it  is  easy  for  the  astro- 
nomer to  compute  that  altitude  of  the  atmosphere  at  wMoh  it  ceases  to 
act  sensibly  on  light,  either  from  its  total  absence  or  extreme  tenuity. 
This  altitude  is  from  forty  to  flfty  miles  above  the  level  of  the  sea. 
Again,  by  the  refractive  power  of  the  atmosphere  distant  terrestrial 
objects  are  elevated  to  the  view  when  the  spherical  curvature  of  the 
earth  would  otherwiBC  have  caused  their  concealment;  various  optical 
illusions,  as  the  mirage,  fata  morgana,  &c.,  are  all  easily  explained  fr^m 
the  same  refractive  power  under  peculiar  circumstances  of  temperature. 
By  this  medium  sound  is  conveyed  and  odours  are,  at  least  in  part, 
disseminated ;  the  clouds  which  float  in  it  soften  the  direct  gUre  of 
the  solar  beams,  and  its  aqueous  particles,  fluid  or  frozen,  produce  the 
beautiful  phenomena  of  haloes,  rainbows,  false  suns,  ftc.  Its  greater 
specific  gravity  elevates  the  balloon,  by  means  of  which  the  nature  of 
the  upper  strata  of  the  air  below  the  altitude  of  between  four  and  five 
miles,  may  be  ascertained,  and  the  barometric  elevation  and  tempera- 
ture observed,  which  furnish  data  for  calculating  tiie  physical  limits  of 
the  atmosphere. 

With  regard  to  the  extent  of  the  atmosphere,  we  may  consider  it 
imder  two  points  of  view :  first,  the  extreme  limits  to  which  it  is 
possible  for  it  to  extend,  considered  mathematically  as  a  mass  rotating 
rotmd  the  terrestrial  axis  in  the  same  time ;  secondly,  the  much 
narrower  physical  limits  founded  on  its  nature  as  an  elastic  fluid,  and 
having  regard  to  the  great  diminution  of  temperature  at  high  altitudes. 

Any  partide  of  the  revolving  atmosphere  is  acted  on  by  two  forces, 
namely,  gravity,  which  is  directed  nearly  to  the  centre  of  the  earth, 
and  the  centrifugal  force  produced  by  rotation,  which  is  directed 
according  to  the  line  by  which  that  point  is  orthographically  projected 
on  the  earth's  axis,  and  tends  directly  from  that  axis.  The  former 
force  varies  inversely  as  the  square  of  the  distance  from  the  earth's 
centre;  the  latter,  directly  as  its  perpendicular  distance  frt)m  the 
earth's  axis.  At  any  point  taken  in  the  external  surfoce  of  the  atmos- 
phere, the  resultant  arising  from  both  forces  must  be  normal  to  that 
surface,  in  order  that  its  form  may  be  permanent.  At  the  terrestrial 
equator  the  ratio  of  these  two  forces  is  known ;  as  we  ascend  in  the 
•tmosph^re  idong  m  e()tiatorial  rn4iw  pro4tt9edy  gravity  diminishea 


and  centrifugal  force  increases,  both  in  this  instance  being  directly 
opposite  :  hence  it  is  easy  to  calculate  the  distance  of  a  point  in  that 
radius  where  the  two  forces  are  exactly  equal.  Beyond  that  point  the 
centrifugal  force  predominates,  and  no  partide  there  situated  oould 
remain  attadied  to  our  atmosphere,  revolving  with  the  earth  both  m. 
its  diurnal  and  orbital  motions. 

The  above  point  therefore  defines  the  extreme  limit  to  which  it  is 
possible  for  our  atmosphere  to  extend,  and  which  is  at  a  distance  of 
about  30,000  miles  from  the  centre,  or  26,000  from  the  earth's 
equatorial  surflEtee,  though  it  by  no  means  follows  that  it  must  extend 
so  far.  Other  data  would  be  necessary  to  give  the  actual  extent ;  for 
instance,  the  height  of  the  barometer  at  the  surface  of  the  sea,  and  the 
law  of  the  diminution  of  temperature  in  the  upper  strata  of  the  air.  The 
figure  of  the  extreme  surface  can  however  be  determined  from  these 
considerations,  which  is  that  of  an  oblate  spheroid  flattened  at  the 
poles,  tmd  in  which  the  polar  axis  is  to  the  equatorial  in  the  ratio  of 
2  to  3. 

As  the  phenomenon  of  twilight  indicates  an  extreme  d^;ree  of 
rare&ction  m  the  atmosphere  at  an  inconsiderable  altitude  above  the 
earth's  surface,  we  shall  now  consider  some  of  the  physical  causes 
which  demonstrate  that  the  actual  limits  of  that  fluid  are  much  more 
contracted  than  the  extreme  possible  limits  given  above. 

Representing  by  j),  9,  and  t  respectively,  the  pressure,  density,  and 
temperature  of  the  air  at  the  surfifce  of  the  earth,  and  by  p',  t,  and  f, 
like  quantities  for  a  portion  of  ur  at  a  certam  elevation,  it  follows  from 

the  general  laws  of  gaseous  bodies  that  ^ = )      ^  '    ,  where  fi  repre- 

p     {l+fit)9 

sents  the  fraction  ^    Now  the  pressure  measures  the  elastic  force  of 

the  aerial  particles  :  this  elastidty  cannot  become  negative,  and  ceases 

to  exist  when  p'=0,  which  may  happen  either  because  (1 +i3f^=0,  or 

8^=0.    This  last  supposition  would  bring  us  to  the  consideration  of 

the  mathematical  limits  above  treated  on ;  the  former,  to  the  physical 

limits  depending  on  the  decrease  of  t^perature  at  high  altitudes, 

hence  the  air  ceases  to  be  an  elastic  fluid,  according  to  this  reasoning, 

1        800 
whene'=-^=-^»-266rcentigrade.    Nowthelawof thedecre- 

ment  of  heat  in  the  atmosphere  proceeds  in  a  progression  quicker  than 
an  arithmetical,  and  as  the  plane  of  perpetual  snow  is  at  a  compara- 
tively small  altitude  in  climates  of  mean  temperature,  it  is  easy  to  see  that 
from  100  to  200  miles  altitude  would  be  suffident  to  diminish  the  tempe- 
rature to  the  above  number  of  266*^  bdow  sera  Even  if  the  simple 
law  p==(l+/3  t)  9  was  not  strictly  rigorous  at  such  low  temperatures 
as— 266^  centigrade,  still  a  diminution  of  temperature  for  a  given 
density  would  produce  a  diminution  of  elasticity,  and  scsrceliy  interfere 
with  the  general  conclusion  arrived  at  from  that  law. 

But  even  limits  thus  obtained  would,  in  all  probabilify,  be  still  too 
extensive,  for  it  is  not  necessary  that  the  dastidty  should  be  totally 
destroyed:  it  is  suffident  that  the  repulsive  power  of  two  con- 
tiguous partides  of  air  at  that  altitude  shall  be  leak  than  the  force  of 
gravity,  and  if  these  two  forces  are  equal,  it  will  be  the  extreme  extent 
at  which  the  air  can  remain  attached  to  the  gjlobe,  leaving  out  of  con- 
sideration the  centrifugal  force,  which  at  that  altitude  is  incondderable, 
and  which  would  itself  tend  to  remove  those  particles.  Hence  the 
limits  become  still  more  contracted  by  this  consideration,  and  it  will 
not  be  necessary  that  the  temperature  should  be  as  low  as— 266^ 

Some  have  imagined  that  planetary  atmospheres  are  due  to  the 
attraction  of  the  masses  of  the  planets  on  a  rare  elastic  fluid  dissemi- 
nated through  space,  but  this  supposition  will  not  bear  investigation ; 
for  putting  aside  the  oondderation  of  the  extreme  cold  of  the  plimetaiy 
spaces,  this  hypothesis  is  not  conroborated  by  tiie  dimensions  of  the 
atmospheres  of  the  sun  and  planets,  which  would  then  dbpend  on  their 
masses,  and  the  present  total  disappearance  of  the  satellites  of  Jupiter 
behind  their  primary  would  be  converted  into  an  annular  appearance 
round  his  body  at  the  time  of  the  eclipse  of  a  satellite. 

We  have  seen  that  the  unequal  distribution  of  heat  in  the  atmos- 
phere is  a  main  source  of  the  vdodties  and  directions  of  winds,  and 
consequently  of  the  distribution  of  climate ;  but  on  the  other  hand, 
the  «aih  itself,  having  its  own  distribution  and  radiation  of  heat, 
reacts  on  the  atmosphere  and  produces  dew,  hoar-frost,  &c  In  like 
manner  the  sea  and  the  "PdUr  fields  of  ice  materially  affect  the  general 
distribution  of  heat. 

The  general  causes  of  the  temperature  of  the  globe  are  the  radiation 
of  the  sun,  and  the  proper  heat  of  the  earth  and  its  radiation ;  their 
effects  however  are  greatly  modified  by  various  local  drcumstanoee, 
such  as  the  vicinity  of  seas  or  mountains,  and  the  difference  in 
radiating  power  of  the  soil,  together  with  the  conducting  powers  of 
the  strata  subjacent  to  the  pnrticnlar  places,  with  other  causes  kse 
permanent* 

With  respect  to  the  proper  heat  of  the  earth,  we  observe  in  any 
latitude  that  at  a  depth  which  is  very  small  compared  with 
the  radius  of  the  globe,  tbe  temperature  is  permanent  throughout  the 
year,  the  effects  of  solar  radiation  being  confined  to. a  superficial 
stratum  of  inconsiderable  thidmess.  ^Hiis  fact  has  been  fully 
established  hy  long  continued  observations  in  the  cellars  of  the  Obser- 
vatory at  Paris,  and  by  obsMvations  in  the  mines  of  Cfomwall,  in 
Scotland,  and  in  other  countries.  Ji  tins  stratum  be  supposed  to  b^ 
stripped  ofi(  tb9  intenui)  aureus  may  be  considered  as  nearly  « 
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this  permazieiioa  of  temperature 
tudei,  iDMmuch  u  the  solar  action  on  the  auperior  stratum  is  also 
different  on  aoeount  of  the  greater  or  less  obliquity  of  its  rays,  and 
likewise  on  account  of  the  earth's  elliptic  annual  motion.  Thus  we 
have  the  following  observed  relations  between  the  permanent  temperar 
tures  and  the  corresponding  latitudes :— * 


'Equator 
Cairo   . 
PsrU 
Berlin' 
Ttdflo 


Permanent 

Lat 

temperatnres. 

0» 

78'' 

50"«8 

72''50 

48»-50 

58'-60 

5l*'-40 

49^-28 

70* 

86°- 

The  analytical  equation  for  the  propagation  of  heat  in  solids  of  any 
fonUiiS'— 

where  v  represents  the  temperature  at  a  point  of  which  the  rectangular 
co-oidinatee  are  .r,  y,  z,  and  the  constant  K  depends  on  the  interior 
conducting  power,  and  t  is  the  time.  In  the  case  of  a  sphere  with  a 
radius  B,  we  may  place  the  origin  of  co-ordinates  at  the  centre,  and 
transforming  the  above  from  rectangular  to  polar  co-ordinates  (namely, 
r,  the  distance  from  the  centre,  9  theang^e  formed  by  the  radius  vector 
with  an  axis,  and  ^  the  inclination  of  the  plane  of  9  to  one  of  the  co- 
oidinate  planet,  the  angles  necessarily  disappear  from  tha  transformed 
equation,  and)  it  becomes 

d9        Jdh    2    dvl 

on  the  supposition  that  the  exterior  permanent  temperatures  were 

uniform;  to  which  we  must  annex  the  following  equation  for  the 

d/a 
■uriaoe,  -yi  +  h(v  —  a)  ^  0,  where  a  represents  the  temperature  of 

the  medium  in  contact  with  the  globe,  and  A  the  index  of  exterior 
oonductibility  of  the  globe.  But  in  the  case  of  the  earth  both  k  and  A 
are  variable,  and  the  former  must  then  be  brought  under  the  sign 
of  differentiation.  After  there  shall  have  been  a  greater  number  of 
observations  on  the  permanent  interior  temperatures  of  the  earth,  the 
above  equations  will  be  very  useful  in  enabling  us  to  calculate  the 
temperatures  at  depths  under  the  surlEu»  greater  than  it  is^  probable 
wian  can  ever  penetrate,  and  they  will  assist  in  the  explanation  of  the 
numerous  phenomena  which  depend  on  the  internal  neat  of  various 
parts  of  the  globe,  as  volcanoes,  thermal  springs,  &a  Regarding  the 
interior  parts  which  are  sufficiently  remote  from  the  sur&ce  as  in  a 

dv 
state  of  permanent  temperature,  we  should  have  j^  ss  0 ;  when  the 

preceding  equations  admit  of  easy  integration  on  the  supposition  that 
K  is  constant,  and  of  approximate  solutions  on  a  probable  form  of  the 
function  k  when  variable.  FRKFRiaBBATiON  of  ths  Globe,  and 
Teupebatubx,  Tebbbstbial,  Dibtbibution  or.] 

With  re^>ect  to  the  heat  of  the  external  stratum,  it  is  principally 
dependent  on  the  radiation  of  the  sun,  the  effect  of  which  depends  on 
the  duration  and  the  obUquity  of  the  solar  rays,  both  of  which  are 
dependent  on  the  dedination  of  the  sun  and  the  latitude  of  the  place. 
The  integral  taken  throughout  the  year  depends  therefore  soldy  on 
the  latitude :  from  this  integral  the  odculiSbed  mean  temperature  is 
derived,  but  differs  in  most  cases  from  the  observed  inasTnnnh  as  the 
propagation  of  hmt  in  the  sea  and  in  the  air  affects  unequally  those 
places  in  the  same  parallel  which  are  near  to  or  distant  from  the 
coasts,  and  the  tmequal  quantity  of  continent  in  the  northern  and 
southern  hemispheres  produces  a  similar  result  with  respect  to  them. 

The  direct  heat  of  the  sun  being  unequally  distributed  over  different 
parts  of  the  g^obe  is  the  primary  cause  of  the  variation  of  climate ;  its 
diurnal  action  on  land  is  sensible  only  for  a  few  inches  In  depth ;  the 
annual  action  however  extends  throughout  the  superior  stratum  of 
variable  temperature  above  mentioned.  The  mean  temperature  of  a 
place  is  generally  estimated  by  taking  the  average  of  the  diurnal 
temperatures  during  the  four  seasons  of  the  year,  and  again  taking  the 
average  of  these  four  averages. 

As  there  is  a  great  variety  of  temperature  In  the  same  parallel  of 
latitude,  we  cannot  have  a  formula  dependent  only  on  this  element  to 
express  the  heat  of  places  on  continents.  TIm  first  approximate 
formula  to  that  effect  which  deserves  the  name,  is  that  given  by 
ICayer,  the  celebrated  astronomer ;  though  empirical,  it  is  found  to 
possess  considerable  exactness,  it  t  he  the  mean  temperature  in 
degrees  of  Fahrenheit's  thermometer,  be  makes  t  »  84  —  52  sin  'l, 
where  L  is  the  latitude  of  the  place.  The  supposed  facts  which 
evidently  suggested  this  fonnula  were  the  equatorial  mean  temperature 
of  84*,  whi^  is  now  generally  supposed  to  be  too  high ;  the  Polar 
mean  temperature  of  82*,  or  the  freezing  point,  which,  from  the  recent 
observations  of  Parry,  Sooreaby,  ftc^  is  now  known  to  be  far  too  great ; 
(Wd  tbirdljri  tluht  tbo  dimi&u^u  pi  h^  fxtm  tbe  equator  to  the  poles 


must  proceed  according  to  some  even  power  of  the  latitude  in  order  to 
amount  to  the  same  quantity  in  equal  latitudes  north  and  south,  for 
which  resson  he  chose  the  least  even  positive  power  of  the  sine.  How- 
ever, since  the  quantity  of  land  in  tiie  northern  hemisphere  is  about 
three  times  as  great  as  in  the  southern,  the  solar  heat  aeoumulates 
more  in  the  former,  and  in  the  latter  is  more  equable  between  winter 
and  summer.  Sir  D.  Brewster  has  substituted  for  Mayer's  the  formula 
t  =  SV'60  cos  L,  which  bears  an  exceedingly  good  comparison  with 
observations,  but  for  the  reasons  above  given  he  has  found  it  necessary 
to  modify  it  for  the  New  World.  Mr.  Atkinson  has  i^own  that  the 
mean  of  the  errors  of  Mayer's  and  Brewster's  formulse  for  ten  plaoes 
nearly  on  the  level  of  the  sea  are  respectively  +  1"'72  and  —  '12. 
The  temperatiures  of  April  and  October  are  genorally  nearlv  the  mean 
of  the  year,  which  also  is  found  to  vary  but  little  in  a  considerable  sue- 
cession  of  years.  If  t  be  the  mean  temperature  at  an  altitude  A  in  feet, 
in  a  given  place  where  t  is  the  temperature  of  the  surface,  to  express  t, 

A 

Mr.  Atkinson  has  proposed  the  formula  t = e t->  giving  for  the 

251  +  200 
extreme  atmospheric  cold  the  temperature  —  200%  which  is  probably 
near  the  truth. 

The  names  of  Isotheral,  Isocheimal,  and  Isothermal  lines  have  been 
given  to  lines  passing  through  places  which  have  equal  mean  summer, 
winter,  or  annual  temperatures,  the  two  former  having  contrary  courses, 
and  the  third  intermediate.  The  difference  of  latitude  between  plaoea 
in  the  New  and  Old  Worlds,  on  the  same  isothermal  line,  is  considei^ 
able,  as  appears  from  the  foUowing  table : — 

[  Isothermal 

line  of 
Tcmpentare.  Placet.  Letitnde.        Longitode. 

!     ( Near  Uleo,  Lapland,       •        •  67*  80^  E. 
SS""     {                and 

(Table  Bay,  Labrador   .        .    .  fi4*  68"*  W. 

!  Stockholm      .        .        .        .60"  18*  £. 
and 

SCOeorge'i  Bay,  Newfoundland  48*  69*  W. 

Belgium 91*  2*£. 

and 

Borton,  U.  S 424*  71*  W. 

!  Near  Borne         .        •        •    •  43''  ll^S* 
and 

Baldffh,  N.  Carolina        •        .  86'  76)*  W. 

or  we  may  average  according  to  latitude  thus.:— 

Mean  Temperature  of     Mean  Temperature  of 
Latitude.  Wert  of  Old  World.         Bait  of  New  World. 

SO*  .         •        •        •         .     70*5S  66*92 

40* 63- 14  64-50 

60*  ....        •     60*90  87*94 

60*  •        •        .  .      •    • .  40*64  28*72 

The  mean  temperature  in  the  latitude  of  84*  in  different  continents, 
and  at  places  near  the  sea,  is  found  to  vary  but  little,  thus  : — 


Plaeet. 

Continenta. 

LaUtodee. 

Temperature. 

Cape  of  Good  Hope      • 
Port  Jaekaon,  N.  Hdllaad 
City  of  Buenoa  Ayrea      • 

.    AMea 
.    Australia 
•    America 

88»  61' 

88*  68' 
84*  86' 

66*-7 
66**9 
67*«6 

The  sea  varies  in  temperature  much  less  than  the  air ;  the  region  of 
warmest  water  extends  about  54*  on  each  side  of  the  equator,  but 
rather  farther  to  the  south  than  to  the  north.  There  are  two  points  of 
maTimnm  cold  near  the  North  Pole ;  one  of  84*  Fahr.  in  the  neigh- 
bourhood  of  Melville  Island,  and  another  of  2*  Fahr.  somewhere  about 
the  79th  degree  of  north  lat,  long.  120*  east  The  isothermal  curves, 
"accordingly,  about  the  North  Pole  bear  no  inapt  resemblance,"  as 
remarked  by  Sir  David  Brewster,  "to  the  isochromatio  lines,  or 
coloured  sph»ro-lemniscates  exhibited  by  polarised  light  in  a  biaxal 
crystal,  whose  optic  axes  are  inclined  to  each  other  about  80*,  having 
the  pole  itself  slmost  centrally  situated  between  them,  and  their  line 
of  junction  nearly  coincident  with  that  diameter  of  the  polar  basin 
which  intersects  it,  and  paaaes  through  its  two  great  outlets  into  the 
Pacific  and  Atlantic  oceans — a  most  remarkable  feature,  strongly  indi- 
cative of  the  absence  of  land,  and  of  the  prevalence  of  a  materially 
milder  temperature  (possibly  not  averaging  below  15*  Fahr.)  at  the 
actual  pole.  Of  the  point  or  points  of  maximum  cold  in  the  southern 
hemisphere  we  know  nothing.  An  unexpected  and  most  interesting 
consequence  hss  followed  from  Sir  D.  Brewster's  recognition  of  the 
resemblance  of  the  north  polar  isothermal  curves  to  the  isochromatio 
lines  of  polarised  light  in  the  case  described.  Sir  John  F.  W.  Herschel 
has  found  that  there  is  a  coinoidence  between  the  two  sets  of  curves, 
"  in  respect  of  the  arithmetical  progression  of  temperature  in  the  one 
series  corresponding  to  that  of  chromatic  sequence  in  the  other/'  which 
he  points  out  "  ss  something  different  from  and  additional  to  a  mere 
general  resemblance  of  form ; "  though  "  it  will  of  course  be  under- 
stood," as  he  observes,  "  that  we  have  not  the  slightest  intention  of 
tracing  any  j^Ayaica^ano/o^y"  between  them.  What  the  relation  can 
boi  of  irhipl)  this  poincideuce  is  a  rwult^  it  14  impossible  to  sa;  i  but  i^ 
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is  important  in  this  place  to  indicate  the  bearing  of  tlie  coincidence 
upon  Mayer's  formula,  expressing  the  diminution  of  heat  from  the 
equator  to  the  pole.  Sir  J.  Herschel  shows  that  if  a  series  of  curves 
be  traced  by  calculation  from  an  equation  deriyed  from  and  equivalent 
to  the  general  equation  of  the  optical  curves  in  question,  for  tempera- 
tures varying  from  a  certain  mean  temperature  thermometrically  indi- 
cated, and  from  each  other,  by  equal  thermometric  intervals,  tiiese 
curves,  "  in  respect  of  their  magnitudes,  distances  from  their  foci  and 
the  pole,  aa  well  as  in  their  general  gradations  of  flexure,  will  coincide, 
or  nearly  so,  with  a  series  of  isochromatic  curves  equidistant  in  their 
orders  of  tint."  This  latter  series,  if  laid  down  on  a  map,  will  divide 
the  meridians  in  the  polar  regions  in  a  succession  of  points  distributed 
over  them  according  to  a  certain  law  of  progression.  By  calculation 
from  these  data,  he  obtains  equations,  of  which  he  says  :  ''  Now  it  is 
remarkable  that  this  is  precisely  the  form  in  which  Mayer  endeavoured 
to  express  empirically  the  decrement  of  temperature  in  proceeding 
from  the  equator  towards  the  pole,  from  such  observations  as  could  be 
obtained  about  the  middle  of  the  last  century."  The  details  of  this 
curious  subject  are  given  by  Sir  J.  Herschel  in  his  article  Meteorology, 
'  Encyc.  Brit.'  pars.  192  to  194. 

The  production  of  winds,  we  have  already  stated,  is  mainly  attribute 
able  to  the  unequal  distribution  of  heat  in  the  atmosphere.  The 
attractive  action  of  the  sun  and  moon  on  that  fluid,  though  producing 
atmospheric  tides,  which  are  believed  to  have  been  recognised  by 
barometrical  observations,  could  only  produce  a  tropical  wind  with  a 
velocity  of  4  miles  per  day,  which  would  be  evidently  inappreciable 
amongst  the  numerous  disturbances  arising  from  temperature;  but 
the  heating  action  of  the  sun  in  tropical  climates  produces  some  well- 
known  winds  in  the  following  manner. 

On  account  of  the  annual  accumulation  of  heat  from  the  solar  rays 
between  the  tropics,  two  currents  of  air  from  the  north  and  south  rush 
forward  to  occupy  the  place  of  the  rarified  air  of  this  region.  Now 
since  the  earth  in  its  diurnal  rotation  moves  from  west  to  east,  these 
currents  appear  to  deflect  to  the  west  on  account  of  the  increased 
velocity  of  the  parallels  of  latitude  near  the  equator,  which  have  greater 
radii  than  the  arctic  parallels,  the  apparent  excess  of  motion  towards 
the  west  being  the  excess  of  the  space  described  in  rotation  by  the 
equinoctial  above  that  described  by  the  tropical  and  even  polar  circles ; 
the  velocities  perpendicular  to  the  equator,  being  nearly  equal  and  con- 
trary, produce  no  sensible  wind,  but  those  parallel  to  it  produce  a  wind 
directly  west  and  enduring,  called  the  "  trade-wind,"  with  this  excep- 
tion, that  the  northern  hemisphere  being  the  warmer,  the  resultant  is 
a  few  degrees  north  of  the  equator,  crossing  the  Atlantic  from  Africa 
to  Brazil,  and  the  Pacific  from  Panama  to  the  Philippine  Isles,  and  the 
Indian  seas  from  Sunaatra  to  Zanguebar.  But  when  the  continents 
stretch  into  the  torrid  zone,  the  local  accumulation  of  heat  being  great, 
two  opposite  periodical  winds,  known  by  the  name  of  monsoons,  are 
produced,  approaching  the  north  tropic  in  summer,  and  the  south  in 
winter,  and  blowing  in  the  Arabian  and  Indian  seas  north-west  from 
April  to  October,  and  in  the  contrary  direction  during  the  rest  of  the 
year :  the  reverse  occurs  south  of  the  equator. 

Now  as  the  cold  air  rusbes  into  the  tropical  regions,  expelling  the 
warm  air  of  that  locality  between  28**  on  each  aide,  the  warm  air  forms 
a  counter-current,  still  possessing  equatorial  velocity,  and  produces  in 
both  hemispheres  exceeding  the  above  latitude  a  westerly  and  gemal 
breeze,  which  is  felt  during  three-quarters  of  the  year  from  Newfound- 
land to  the  west  of  England,  and  firom  South  America  to  the  Cape  of 
Good  Hope.  On  the  same  principle  the  easterly,  or  rather  north- 
easterly winds  originate  in  the  polar  currents,  and  are  piercingly  cold 
in  general.  The  great  radiation  of  arid  plains  produces  many  local 
winds,  such  as  the  sirocco  from  Africa  to  Italy,  and  the  destructive 
simoom  of  Arabia,  &c.,  but  they  do  not  depend  on  general  atmospheric 
causes. 

j  The  greater  number  of  the  several  subjects  the  knowledge  of  which 
constitutes  the  science  of  Meteorology,  will  be  found  distributed 
throughout  this  division  of  the '  English  Cydopsedia '  in  alphabetical 
order.  But  it  may  be  useful  to  the  reader  and  student  to  refer  to  the 
more  important  of  them  in  this  place,  arranged  under  the  heads  of  the 
principal  branches  of  the  science.  Thaft  of  the  form,  general  nature, 
and  extent  of  the  gaseous  envelope  of  the  earth  Ib  treated  of  imder  At- 
1I08PBERE,  and  partially  returned  to  in  the  article  Comets,  Physical 
Constitution  of.  In  the  first-named  article,  and  also  under  AiB,  its 
chemical  nature  and  relations  are  described,  and  its  agency  in  changing 
the  condition  of  the  bodies  composing  the  earth's  suxihce  and  em- 
ployed in  human  constractions,  under  Atmospheric  Influence.  The 
articles  Actinomrter,  Temperature,  and  Thermometer,  belong,  the 
first  entirely, and  the  latter  in  part,  to  its  relations  to  heat;  while  some 
consequences  of  its  action  on  light  are  described  in  those  of  Atrial 
Perspective  ;  Reflection  and  Kefraction,  Atmospheric  ;  and  Twi- 
light. The  subject  of  the  pressure  of  the  atmosphere  and  its 
variations,  and  their  connection  with  the  weather,  are  explained  under 
Barometer  ;  Boiling  of  Liquids  ;  and  Manometer.  The  consequences 
of  the  changes  induced  by  variations  of  temperature  in  the  aqueous 
constituent  of  the  air,  forming  so  important  a  branch  of  practical 
Meteorology,  are  described  under  the  following  heads:  Clouds; 
Dew;  Dew-point;  Evaporation;  Hail;  Hoar-fbobt;  Htgroms- 
VEB  and  Htgrometrt;  Mist;  Bjjs;  Kain-gaugb;  Snow;  Thaw. 
The  phanomena  dependent  upon,  the  mechanical  i^eotiozui  of  the  air. 


and  the  philosophy  of  winds,  storms,  and  cyclones,  are  treated  of  in 
the  articles  AlftRo-DTNAMios ;  Air;  Anemometer;  Atmosphsbb; 
Calms  ;  Fluids,  Elastic  ;  Monsoon  ;  Samieli  ;  Sirocco  ;  Tornado  ; 
Typhoon;  Whirlwind;  Wind.  The  electrical  part  of  meteorology 
will  be  found  under  Electrical  Light  ;  Electricity,  Atmospheric  ; 
and  Lightning;  a  certain  subject  relating  to  this  branch  of  the 
subject  being  also  noticed  imder  Breath-figures.  Climate  and 
Weather,  and  the  special  fsubjects  of  Dust,  Atmospheric  ;  iQsia 
Fatuus  ;  Meteors,  Igneous  or  Luminous  ;  and  Polar  Lights,  are 
discussed  under  those  heads. 

METEORS,  IGNEOUS  or  LUMINOUS.  The  following  is  a  con- 
densed statement  of  the  present  condition  of  knowledge  in  the 
department  of  meteorology  relating  to  these  objects,  which  may 
now  not  improperly  be  termed  meteoric  astronomy,  and  which  is  con- 
nected in  a  remarkable  manner  with  cosmical  science,  and  also  with 
almost  every  branch  of  physics  and  of  the  study  of  inorganic  nature. 

The  spaces  through  which  the  bodies  of  the  scdar  syi>|iem  and  the 
comets  revolve  about  the  sun,  appear  also  to  be  traversed  by  celestial 
bodies  comparatively  minute,  but  in  number  incalculable ;  which,  in 
common  with  the  smaller  true  planets  of  the  system  have  received 
from  certain  a8tronomer8,aud  physicists  the  appellation  of  Asteroids,  or 
star-like  bodies — ^the  word  star  being  taken  in  its  universal  and  ancient 
sense  of  any  luminous  object  seen  in  the  heavens..  [Asteroids.] 
Zoned  of  these  bodies,  consisting  of  countless  myriads  of  them,  we 
have  much  reason  to  infer,  revolve  about  the  sun  in  nearly  their  own 
planes,  or  in  some  plane  which  they  include ;  and  certain  astronomers 
consider  that  some  of  them  have  been  proved  to  be  minute  satellites  of 
the  earth,  as  was  believed,  indeed,  early  in  the  scientific  history  of  this 
subject. 

These  smaller  asteroids,  when  they  approach  within  a  certain  com- 
paratively small  distance  from  the  earth,  are,  or  subsequently  become, 
the  objects  termed  shooting-stars,  fire-balls,  and  igneous  meteors ;  new 
series  of  phenomena  being  successively  presented  by  them  as  they 
come  nearer  to  the  earth's  surface,  and  especially  in  many  instances,  in 
consequence  of  their  finally  passing  through  a  great  extent  of  the 
atmosphere  in  an  oblique  direction,  so  as  to  experience  the  effects  of  its 
increasing  density,  both  physical  and  chemical,  throughout  a  trajectory 
of  great  length.  But  in  this  general  statement  it  is  not  pretended  to 
deny  that  objecta  and  phenomena  very  different  in  their  origin  and 
nature,  as  well  from  oacL  other  as  from  those  now  under  review,  may 
probably  be  included  also  under  the  popular  or  only  half-sdenUfic  desig- 
nations of  meteors  and  shooting-stars* 

The  appearance  of  these  meteors  is  in  many  cases  attended  or  suc- 
ceeded by  the  fall  of  solid  bodies,  either  stones  or  metallic  iron,  or  in 
some  cases  both  mingled  together  in  the  same  block,  forming  a  series 
of  bodies  collectively  termed  Meteorites  (or  Aerolites,  in  Nat.  Hist. 
DiY.),  consisting,  mineralogically,  of  two  principal  groups,  graduating 
into  each  other,  namely,  meteoric  stones,  and  meteoric  iron;  and 
which  have  also  received  the  appellation  of  Meteoric  BocJcs  in  the  clafsifi- 
cation  of  the  mineral  aggregates  to  which  the  term  rock  has  in  modem 
science  been  extended. 

The  visible  meteor,  when  observed  at  those  distances  which  must 
be  within  the  atmosphere,  must  consist  of  flame  or  gaseous  matter 
in  an  ignited  or  incandescent  state,  and  undergoing  combustion ;  but 
arising,  as  may  be  inferred  from  Sir  H.  Davy's  researches  on  flame,  not 
from  the  combustion  of  matter  which  under  ordinary  circumstances 
can  exist  in  a  gaseous  state  at  the  surface  of  the  earth ;  but  from 
that  of  matter  which  is  there  solid,  consisting,  doubtless,  of  the 
metallic  or  other  combustible  bases  which  meteorites  are  found  to 
contain.  Among  these,  it  may  be  remarked,  are  sulphur  and  phos- 
phorus, both  which  Davy  particulariBed  as  capable  of  combustion 
in  air  rarefied  to  a  degree  equal  to  that  of  the  regions  of  the 
atmosphere  in  which  meteors  had  been  observed  to  display  their  phe 
nomena.  No  particular  stress,  however,  can  be  laid  upon  this 
circumstance,  as  meteorites  contain  other  combustible  bases  which 
very  probably  have  the  same  property,  including  the  metal  magnesium, 
an  element  of  almost  every  meteoric  stone,  in  considerable  proportions. 
The  extraordinary  intensity  of  light  also  which  attends  the  combustion 
of  magnesium  in  oxygen,  may  be  connected  with  the  brilliant  pheno- 
mena of  tiie  meteors. 

The  luminous  extensions  in  the  directions  opposite  tO  that  of  the 
meteor's  motions,  ordinarily  called  tails,  as  observed  in  many,  if  not  in 
all  igneous  meteors,  are  manifestly  referable  to  the  elongation  of  the 
mass  of  flame  constituting  the  visible  meteor,  by  the  resistance  of  the 
atmosphere  to  their  progress  through  it  with  planetary  velocity,  as  well 
as  in  some  degree  by  the  adhesion  of  the  air  to  it ;  the  passage  from 
the  intense  white  light  of  the  head  or  body  and  proximate  portions  of 
the  tail,  to  the  red  light  of  the  distant  and  extreme  portions  of  the 
latter,  being  attributable  to  the  cooling  down  of  the  flame  during  its 
course,  and  in  proportion  to  its  distance  from  the  most  intensely  heated 
part  of  the  meteor. 

It  would  appear,  both  from  theory  and  observation,  that  the  figiu'e 
of  the  meteors  must  approach  in  their  course  more  or  less  closely  to 
that  of  the  solid  of  least  resistance.  The  meteorites  which  fall,  or  are 
cast  down  from  them,  when  unbroken,  especially  those  consisting  of 
metallic  iron,  retain  approximately  the  form  which  had  thiis  been 
imparted  to  the  meteors  of  which  they  were  the  nuclei,  by  the  resist- 
ance of  the  air^ — a  form  resembling  that  of  the  more  perfect  volcanic 
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bombs,  and  Trhicb  they  have  received  from  the  aame  cauae.  Those 
effects  of  the  resistanoe  of  the  atmosphere  to  the  meteor's  motion  were 
first  pointed  out  by  Mr.  Brayley. 

The  persistent  track  or  trail  of  less  vivid  light  often  continuing  to 
be  seen  lor  several  minutes,  or  for  a  considerable  fmotion  of  an  hoar, 
or  even  for  more  than  an  hour,  after  the  disappearance  of  the  meteor 
itself,  must  be  attributed  to  the  deposition  in  the  atmosphere,  in  the 
meteor's  path,  of  a  kind  of  beam  of  finely-divided  solid  matter,  mingled 
probably  with  vapour,  and  no  doubt  in  part  produced  by  the  conden- 
sation of  vapour  resulting  from  the  combustion  proceeding  in  the 
meteor,  and  the  particles  of  which,  being  originally  deposited  at 
insensible  difitanoeefrom  each  other,  continue  to  preserve,  during  their 
slow  and  imiform  descent  in  the  tranquil  regions  of  the  air  where 
they  originate,  the  aggregate  form  in  which  they  were  deposited ;  while 
the  low  conducting  power  for  heat  of  the  rare  atmosphere  permits 
them  to  retain  their  high  temperature  and  consequent  luminosity  for 
a  comparatively  long  period  of  time.  The  continued  action  of  gravity, 
and  the  disturbing  agency  of  currents  in  the  lower  regions  of  the 
atmosphere  will,  however,  eventually  convert  the  at  &eSt  rectilinear 
beam  into  a  more  or  less  curved  and  waved  figure,  and  at  length 
produce  the  serpent  of  fire  of  the  superstitious  ages,  accuratelv  repro- 
duced in  the  case  of  the  meteor  of  the  7th  January,  1856,  as  witnessed 
at  Tunbridge  Wells,  and  represented  by  a  correspondent  of  the 
*  Illustrated  London  News/  of  the  12th.  These  views  are  supp<^ted 
by  reference  to  telescopic  obeervations  of  the  trails,  particuliu'ly  by 
those  of  the  late  Professor  Pictet,  of  that  left  visible  for  seven  or  eight 
minutes  by  the  meteor  seen  in  France  and  Switzerland  on  the  15th  of 
May,  1811,  the  most  luminous  part  of  which  "  did  not  appear  to  be 
continuous,  but  composed  of  distinct  and  separate  particles." 

The  production,  continuance,  gradual  change  of  form  and  descent, 
and  final  dissolution  of  these  trails,  may  be  familiarly,  but  COTrectly, 
illustrated  by  comparison  with  the  sixnilar  succession  of  phenomena 
characterising  the  trail  of  smoke  and  soot  issuing  from  the  fimnel  of  a 
steam  ship  during  its  progress  on  its  course,  in  which  also  a  rectilinear 
beam  of  finely  divided  solid  matter  separated  from  flame  and  smoke, 
and  often  several  miles  in  length,  becomes  a  persistent  trail,  and 
gradually  changes  into  a  waved  or  serpentine  form.  In  many  cases  the 
trail  of  a  XL*3teor  must  have  been  originally  a  cylindrical  beam,  con- 
stituted as  now  explained,  having  a  diameter  of  many  hundred  yards 
(equal  to  or  greater  than  that  of  the  meteor  itself),  and  a  length  of 
many  milesj  deposited  in  an  inclined  direction,  at  heights  of  some  miles 
above  the  earth's  surface.* 

An  objection  founded  on  the  assumed  soHdity  of  the  particles,  and 
the  considerable  specific  gravity  which  must  be  attributed  to  them  as 
results  of  the  combustion  going  on  within  the  meteors,  which,  it 
might  be  inferred  are  inconsistent  with  their  long  suspension  in  the 
manner  supposed,  is  at  once  obviated  by  applying  to  the  subject  the 
results  of  Professor  Stokes's  researches  on  the  effiscts  of  the  internal 
friction  of  fluids  as 'applied  by  himself  to  the  suspension  of  fine 
powders  in  a  fluid  of  widely  different  specific  gravity,  and  to  that  of  the 
suspension  in  the  air  of  the  minute  globules  of  water  constituting  the 
clouds.  [Clouds.]  The  trails  of  meteors  are  suspended  like  the 
clouds,  though,  at  first,  probably,  in  higher  regions  of  the  atmosphere, 
and  like  them  they  conidst  of  excessively  minute  particles,  which,  as 
in  aJl  probability  their  dimensions  will  be  very  nearly  the  same  in  all 
directions,  may  be  'regarded  as  spherules  also,  and  wiU  consequently 
be  suspended  temporarily,  like  the  globules  of  the  clouds,  by  the 
resistance  to  their  downward  motion  arising  from  the  internal  friction 
of  the  air.  The  degree  in  which  they  partake  of  the  projectile  motion 
of  the  meteor  itself,  will  also  tend  to  their  longer  suspension,  by  con- 
verting the  perpendicular  fall  which  the  mere  action  of  gravitjr  would 
cause  into  an  oblique  curvilinear  descent. 

The  two  great  causes  of  all  the  phenomena  now  described,  are 
Sfvidently  the  motion  and  the  heat  of  ihe  meteors.  The  origin  of  the 
former  is  doubtless  involved  in  that  of  the  portions  of  matter  con- 
stituting the  nuclei  of  the  meteors  themselves,  a  subject  noticed 
below.  Dr.  Chladni,  the  earliest  i^iilosophical  investigator  of  the 
subject  of  meteors  and  meteorites  (as  a  whole),  and  in  later  times  Sir 
H.  Davy,  and  Sir  John  P.  W.  Herschel,  have  ascribed  the  heat  to  the 
eompression  and  friction  of  the  air,  resulting  from  the  enormous 
velocity,  of  from  six  to  thirty  miles  in  a  second,  or  more,  of  the 
meteors,  supposed  to  be  solid  when  they  enter  l^e  atmosphere.  Still 
more  recently,  in  a  paper  read  before  the  Royal  Society  on  tiie  19^  of 
June,  1856,  Dr.  Joule  and  Professor  William  Thomson  have  inferred 
from  their  own  experiments  on  the  thermal  efitets  of  fluids  in  motion, 
to  which  those  of  solids  oarried  thnmgh  fluids  must  be  Univalent,  the 
great  probability  that  meteors  really  acquire  all  the  heat  they  manifest 
from  me  fric^on  of  l^e  air.  In  a  communication  made  by  Dr.  Joule 
to  the  Section  of  Mathematics  and  Physics  of  tiie  Britidi  Association, 
in  1859,  ha  alfirmR,  reasoning  from  the  concluding  series  of  experiments 

*  These  TiewB  of  the  physical  cojxstitiition  of  meteors  and  their  trsils  were  in 
suhsUnce  originally  stated  by  Mr.  Brayley,  in  a  paper  read  in  1824  before  the 
Meteorological  Society  then  recently  formed,  and  published  in  the  '  Philosophical 
Magaxine,'  Ist  series,  rol.  \xir.,  p.  288,  Ac.  With  additions  and  modifications 
required  by  the  progress  of  science,  they  hare  been  subsequently  often  repeated 
by  him,  in  lestnres  deUvered  at  the  Boyal  Institation,  and  in  several  courses  at 
tlia  London  Xastitntion. 


on  the  heat  developed  by  friction  in  air,  made  by  him  and  Professor 
Thomson,  that "  there  remains  no  doubt  whatever  as  to  the  real  nature 
of  'shooting  stars.'  These,"  he  says,  "are  small  bodies  which  come 
into  the  earth's  atmosphere  at  velocities  of  perhaps  twenty  miles  per 
second.  The  instant  they  touch  the  atmosphere  their  surfaces  are 
immediately  heated  far  beyond  the  point  of  fusion,  or  even  of  volatili- 
sation, and  the  consequence  is,  that  they  are  speedily  and  completely 
burnt  down  and  reduced  to  impalpable  oxides."  If  Uiis  be.  true,  the 
persistent  trails  of  igneous  meteors,  which  are  left  in  the  sky  equally 
by  the  smaller  as  by  the  larger,  (though  continuing,  with  the  former, 
for  a  much  shorter  space  of  time,)  wUl  consist  of  the  particles  of  these 
oxides,  or  perhaps  of  particles  condensed  from  the  vapour  into  which 
the  oxides  are  first  converted ;  agreeably  to  the  explanation  of  their 
nature  already  given  in  this  article,  as  derived  long  ago  from  applying 
the  facts  made  known  by  Davy,  relative  to  combustion  in  rarefied  air, 
to  the  observed  phenomena  of  meteors. 

In  the  present  state  of  cosmical  and  meteorological  scienoe,  it  is 
imneceaaary  to  enter  upon  the  question  of  the  origin  of  meteon  and 
meteorites  further  than  to  urge,  that,  the  computed  enormous  magni- 
tude of  the  former, — the  actual  c^meter  of  the  visible  meteor, 
however  constituted,  being  often  many  hundred  yards,  while  in  some 
instances  its  dimensions  must  probably  be  expressed  in  miles,^their 
planetary  velocitv  and  the  pregnant  fact  that  they  give  out  a  more 
intense  light  than  any  objects  in  nature  except  the  sun,  (an 
assemblage  of  characters  explicitly  claimed  by  the  writer  of  this  article 
for  the  particular  meteors  from  which  meteorites  have  been  observed 
to  descend,  as  well  as  for  many,  if  not  all  of  those  from  which  their 
fall  is  not  known),  must  at  once  disprove  nearly  all  the  hypotheses 
which  have  been  framed  specifically  to  explain  the  origin  of  meteorites ; 
and  especially, 'unong  others,  that  of  their  projection  from  lunar 
volcanoes.  The  cogency  of  this  argument  will  remain  essentially 
unimpaired  if  it  shall  be  found,  according  to  recent  suggestions,  that 
the  actual  magnitude  of  many  of  the  meteors  is  considerably  less  than 
that  hitherto  ascribed  to  tnem.  The  problem  of  their  origin  must 
in  fact,  be  regarded  as  the  same  with  that  of  the  origin  of  the  greater 
asteroids  and  planets  themselves. 

It  is  right  to  state  that  Mr.  R.  P.  Greg,  F.G.S.,  who  has  given  much 
attention  to  the  subject,  is  of  opinion  that  there  is  a  distinction  between 
luminous  meteors  and  those  from  which  meteorites  have  fallen ;  an 
opinion  which,  so  far  as  the  (apparently)  smaller  meteors  called  shooting 
stars  are  concerned,  he  shtu-es  with  the  American  Professor  Olmsted 
and  others.  Mr.  Greg  is  the  author  of  a  valuable  essay  on  meteorites, 
entitled  '  Observations  on  Meteorolites  or  Aerolites,  considered  Geo- 
graphically, Statistically,  and  Cosmioedly ;  accompanied  by  a  complete 
Catalogue  of  Meteorio  Falls.'  It  was  first  published  in  the  '  Philoso- 
phical Magaeine '  for  November  and  December,  1854,  and  in  a  separate 
form  in  November  of  the  following  year. 

The  views  of  the  entire  subject  which  have  been  enunciated  in  this 
article,  have  resulted  from  long  attention  to  it  by  the  writer.  Others 
will  be  found,  together  with  an  invaluable  assemblage  of  facts,  in 
Arago's  'Astronomic  Populaire,'  liv.  xxvi. ;  'M^te<5res  Cosmiques/ 
tome  iv.,  p.  181-S22 ;  and  also  in  the  reports  on  meteors  annually 
communicated  for  some  years  past  to  the  reports  of  the  British  Asso- 
ciation by  the  late  Professor  the  Rev.  Baden  Powell. 

The  purely  physical  history  of  the  subject  having  now  been  generally 
considered,  we  may  proceed  to  notice  the  manner  in  which  the  extra- 
ordinary relations  produced  in  former  times,  of  the  appearance  in  the 
sky  of  blaring  torches,  sceptres,  bundles  of  rods,  fiery  swords,  trumpets, 
and  other  objects,  may  be  rationally  interpreted,  agreeably  to  our 
present  knowledge  of  meteoric  phenomena*  This  subject  belongs  to  a 
field  in  the  history  of  scienoe  and  literature  hitherto  but  little  culti- 
vated. It  may  be  elucidated  by  examining  the  figures  and  accounts  of 
such  appearances  which  are  given  in  the  works  of  old  writers,  especially 
in  those  of  Zahn,  Ckmrad  Wolfhart,  and  their  contemporaries,  and  also 
by  Ambrose  Parey,  and  comparing  them  with  similar  phenomena  as 
witnessed  in  more  modem  times,  and  depicted  by  observers  whose  only 
object  was.  to  represent  the  actual  configuration  of  the  luminous 
appearances. 

The  circumstance  that  from  the  enormous  rapidity  of  the  meteors  all 
the  visible  phenomena  (exeept  the  persistent  trail)  Would  have  been 
seen  and  have  ceased  to  appear  witlun  the  limits  of  a  few  seconds  of 
time  (so  that  in  all  cases  the  figures  must  have  been  produced  from 
memory  alone),  which  must  have  led  to  the  representation  of  many 
appearances  as  simultaneous  that  in  reality  oocuired  in  succession,  and 
the  manner  in  which,  during  the  transit  of  the  meteor,  impressions  on 
the  retina  of  past  phenomena  must  have  been  mingled  with  those 
actually  present,  have  led  to  the  production  of  many  of  the  singular 
representations  that  are  extant.  It  would  not  be  difficult  to  trace  the 
mental  process  by  which  natural  objects,  thus  witnessed  for  a  few 
seconds  only,  would  by  uninformed  observers,  prepared  to  regard  them 
with  superstition,  be  supposed  to  be  really  preternatural  types  of  the 
familiar  objects  to  whidi  the  outlines  of  tneir  forms  were  comparable ; 
the  meteors,  thus  supposed  to  be  tordies,  swords,  and  the  like,  would 
naturally  be  described  and  depicted  with  ail  the  appendages  and  accom- 
paniments of  those  objects.  These  accompaniments,  however,  were 
not  in  all  cases  merely  suppositions,  as  may  be  evinced  by  reference  to 
the  great  meteor  of  1768,  which  exemplified  the  ringed  sceptre  of  the 
medl»val  figures,  the  rings  on  tha  shaft  being  manifestly  the  smaHer 
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tneteors,  the  production  of  which  is  the  first  viidble  result  of  the  ex- 
plosion, seen  as  projected  upon  the  tail  of  the  parent  meteor;  either 
because,  as  is  evidently  the  fact  in  many  instances,  they  were  really 
enveloped  in  the  flames  oompodng  it,  or  on  account  of  the  blending 
upon  toeratina  of  the  observer  of  past  and  actual  appearances.  The 
fiery  sword  dipped  in  blood  is  the  meteor  in  its  normal  form,  at  the 
middle  of  its  visible  course,  the  distant  part  of  the  tail  shining  with  red 
light,  being  cooled  down  to  the  temperature  of  simple  i|;nition,  as 
already  indicated.  In  a  similar  manner,  the  bull's  heads,  flying  eagles, 
and  other  monstrous  appearances,  may  be  consistently  explained,  care 
being  taken,  when  the  authorities  permit,  to  identify  them  with  the 
actual  meteor  otherwise  recorded.  The  blazing  and  interlaced  serpents 
moving  in  the  air  may  be  explained  hy  reference  to  the  actual  pheno- 
mena of  the  persistent  tradss  or  trails  already  described,  as  witnessed 
in  various  cases  by  Pictet  and  others,  as  well  as  by  the  published 
representations  of  the  meteor  <5f  January  7th,  1856.  One  instance  may 
be  cited,  in  which  a  laige  and  beautiful  luminous  serpentine  train 
continued  for  some  minutes  after  the  disappearance  of  a  meteor  which 
threw  down  a  stone  at  Angers,  in  1822.  The  ensanguined  tresses 
attached  to  blazing  stars  are  evidently  the  trails  under  another  phase, 
and  in  their  later  condition,  emitting  red  light  only,  but  retaining  their 
linear  or  band-like  form.  The  Latnpadea  wlanU$  and  Jhucana  vohnta 
of  former  ages  may  be  similarly  understood,  by  reference  to 'other 
characters  and  phenomena  of  meteors ;  one  of  the  contemporary  figures 
of  the  fire-ball  seen  in  London  on  November  18th,  1808  (described 
imder  other  phases  by  Br.  Firminger,  in  the  '  Philosophical  Magazine ' 
for  the  following  year),  exemplifies  the  particular  configuration  of  the 
meteors  to  which  the  latter  appellation  was  given :  it  is  contained  in 
Nicholson's  '  Philosophical  Journal'  for  1804. 

METHIONIC  ACID  (C,H,S«0,o.  2H0  ),  XHtulphomethoUc  AeUL 
This  acid  is  obtained  by  heating  cyanide  of  methyl  with  concentrated 
sulphuric  acid : 

CaH.Gy  -f  6 (SO,  HO)  »  C,H«S«Oj„  3H0  +  3C0,  -f  NH^OSO, 

Cyanide  of  Methionis  add.  Sulphate  of 

methjU  ammonia. 

It  is  only  of  theoretical  importance. 

METHODISM,  a  ver^  memorable  word  in  the  English  vocabulary, 
as  the  thing  signified  is  also  very  memorable  in  the  history  of  the 
Christian  church,  and  especially  of  that  part  of  it  which  consists  of  in- 
habitants of  the  British  Isles. 

The  people  of  Enffland  have  been  described  by  foreign  writers  as 
being  beyond  all  other  nations  religiosistinU,  or  very  strongly  devoted 
to  rdigious  thou^ts  and  exerdses.  The  success  of  Christianity  on  its 
introduction  into  this  island  is  one  proof  of  it ;  but  still  more  is  the 
great  encouragement  given  to  the  religious  orders,  and  the  multitude 
of  churches  which  were  erected  in  the  very  earliest  periods.  A  few 
centuries  later,  we  have  the  proof  which  is  affbrdea  by  the  great 
encouragement  which  the  different  orders  of  friars  received,  who  were 
a  species  of  Methodist  preachers  of  the  middle  ages. 

Each  century  seems  to  have  had  its  schism  arising  in  this  national 
characteristic.  In  the  15th  there  were  the  LMardi,  who  were  easily 
put  down  by  the  Church ;  in  the  16th,  the  OotpeUen,  who,  having  the 
court  with  them,  brought  about  the  Reformation ;  in  tbe  17th,  the 
Puritam,  who  were  for  a  short  time  triumphant,  but  who  were  finally 
reduced  to  the  several  denominations  of  dissenters  still  existing,  the 
Prubyterian,  the  Independent,  the  Baptist,  and  the  Qmakert.  In  the 
18th  century,  when  not  only  the  Church  but  the  several  dissenting 
bodies  were  thought  by  many  to  have  lost  much  of  the  spirit  and 
fervour  of  religion,  there  arose  the  Methodists,  who,  being  allowed  to 
proceed  unmolested,  have  produced,  without  having  attempted  to  over- 
tiun  the  Church,  no  small  change  in  it,  in  modifying  its  ministrations, 
in  calling  back  attention  to  the  supposed  doctrines  of  its  founders,  and 
in  rousing  its  ministers  to  more  strenuous  exertions. 

It  is  interesting  to  observe  the  various  forms  in  which  Methodism 
is  presented,  and  we  see  it  more  strikingly  in  the  various  sects 
which  are  called  the  Methodist  sects,  and  which  are  in  fact  so  many 
different  classes  of  persons  who  collectively  are  called  Methodists. 
There  are  :— 1,  the  Wesleyan  Methodists;  2,  the  Methodists  of  Lady 
Huntingdon's  Connexion;  8,  the  Metho<&sts  of  tiie  New  Connexion ; 
4,  the  Primitive  Methodists ;  5,  the  Bible  Christians ;  6,  Protestant 
Methodists ;  7,  Association  Methodists,  now  united  with  a  portion  of 
the  Wesleyan  Reformers,  under  the  designation  of  the  "  United  Metho- 
dist Free  Church;"  8,  the  Inghamites;  9,  the  Wesleyan  Reform 
Union,  comprising  those  Reformers  who  declined  to  form  part  of  the 
United  Metiiodist  Free  Church.  There  is  also  a  large  body  of  persons, 
chiefly  in  Wales,  calling  themselves  Calvinistic  Methodists,  who  are  not 
included  in  what  is  called  Lady  Huntingdon's  Coimexion. 

The  year  1729  is  considered  as  the  time  at  which  Methodism  began. 
It  is  not  intended  in  this  article  to  give  a  biographical  notice  of  the 
founder  of  Methodism.  This  will  be  found  in  its  more  appropriate 
place.  [Wesley,  in  Bioo.  Div.]  Under  the  word  Whitbfield,  in 
Bioo.  DiT.,  will  also  be  found  a  notice  of  Qeorge  Whitefield,  anotiier 
student  at  Oxford,  who  loined  the  Wesleys  in  1782,  and  who  had  a 
large  lihare  with  them  in  laying  the  foundation  of  Mothodism.  It  may 
sutfice  for  the  present  to  say  that  the  Wesleys  and  Whitefield,  instead 
of  following  the  usual  course  of  deigymeni  in  settling  down  on  livings, 


after  studying  in  the  university,  undertook  the  wider  dut^  of  rousing 
their  countrymen  generally  to  a  higher  tone  of  devotional  feeling,  and  to  a 
regard  to  the  doctrines  of  the  Churdi,  to  which  there  was  then,  owing 
in  a  great'  measure  to  the  writings  of  the  Latitudinariaa  diviiiesy 
and  other  writers,  a  growing  indifference^  Many  were  of  oinnion 
that  the  all-in-all  in  Christianitv  was  the  domg  justiy,  loving  mercj^ 
and  walking  humbly,  lookhig  tor  that  blessed  hope  and  gknious 
appearing  of  our  "Lord  and  Saviour  Jesus  Christ,  when  every  nian 
should  receive  according  to  his  works.  Wesley  went  forth  proclaiming 
that  he  came  to  call  men  back  to  okt  Ckwrek  of  En^amd  pnnfipUM, 
This  was  his  favourite  phrase,  as  appears  by  many  passages  in  his 
journals,  and  this  object  (at  first,  at  least)  was  what  he  himself  con- 
sidered the  chief  purpose  of  his  missioxL  What  he  meant  was  original 
sin,  regeneration,  the  atonement  by  the  blood  of  Christ,  the  influence 
of  the  Spirit,  justification  by  faith,  freedom  of  the  will,  acoountability, 
and  eternal  reward  or  suffering ;  Whitefield  added  to  these  the  eternal 
decrees,  the  extreme  doctrines  of  Calvinism. 

The  object  of  neither  of  them  was  to  be  founders  of  sects  out  of  the 
Church,  but  to  produce  a  change  within  the  Church.  It  was  soon 
however  manifest  that  their  end  could  not  be  attained  by  remaining, 
even  outwardly,  conformable  to  the  rules  of  the  Church  in  regard  to 
its  ministers.  The  doors  of  the  parish  churches  were  soon  dosed 
against  them,  and  the  meeting-houses  of  the  dissenters  were  closed 
likewise.  They  then  preached  wherever  a  congregation  could  be 
gathered  together,  in  rooms  or  in  the  open  air,  and  preaching  with  the 
seal  and  energy  of  the  Aposties,  it  was  in  vain,  witii  a  popvdation  like 
the  English,  to  attempt  to  prevent  them  from  making  a  deep  imprea- 
sion.  Such  energy  of  preaching  had  not  been  witnessed  since  the  time 
of  the  old  Pufitans.  The  effect  indeed  may  be  described  as  marvelloua. 
The  cry,  **  What  ahall  I  do  to  be  saved  ? "  was  heard  from  many  voices 
wherever  they  had  an  audience ;  sometimes  this  cry  was  accompanied 
Vy  dreadful  shriekings  and  faintings.  The  accounts  given  by  friends 
and  enemies  are  in  respect  of  thu  the  same.  Many  well-meaning 
persons  re^poded  it  only  as  a  mischievous  enthusiasm.  By  the  profane 
the  preachers  were  not  unfrequentiv  assaulted,  and  their  lives  placed 
in  jeopardy.  But  many  were  soon  found  ready  to  assist  them  in  their 
work,  either  by  forming  into  societies  persons  convinced  by  them,  and 
erecting  chapelB  for  their  assembling  together,  or  by  taking  upon  them- 
selves the  office  of  teacher,  and  following  in  the  track  which  thdr 
masters  had  trod.  There  were  at  the  same  time  a  few  persons  who 
were  ministers  in  the  Church,  and  who  did  not  leave  the  parishes  in 
which  they  were  settled,  who  seconded  the  labours  of  uiese  men. 
Such  were  Fletdier,  Sellon,  Perronett^  Dickinson,  Venn,  Grimshaw, 
and  others. 

Whitefield  died  early,  worn  out  by  his  extraoFdinary  exertion.  He 
was  the  founder  of  the  Calvinistic  section  of  Methodists.  Of  this  sect 
of  Methodists  the  original  chapels  have  become,  not  adopting  any 
oonnexional  bond.  Independents ;  but  from  it  arose  two  sepsurate  sects, 
the  Countess  of  Huntingdon's  connexion,  and  the  Welsh  Calvinistic 
Methodists.  The  first  has  an  endowed  college  at  Cheshunt  for  the 
education  of  its  ministera,  with  109  ohapels  (accommodating  38,727 
persons,  at  the  census  of  1851),  in  many  of  which  the  ritual  of  the  church 
of  England  is  used  in  a  modified  form.  On  Sunday,  March  31, 1851 ,  the 
attencunoe  was,  in  the  morning  21,103 ;  afternoon,  4880 ;  and  in  the 
evening  19,159.  The  Welsh  Calvinists  at  the  same  dates  had  828 
ohapels,  with  accommodation  for  211,951  persons;  and  the  attendance 
was,  morning,  79,728 ;  afternoon,  59^40 ;  evening,  125,244.  In  1853 
thev  had  207  ministers,  284  lay  preachers,  and  58,577  communicants. 

The  life  of  Wesley  was  prolonged  to  his  eightn^-seventh  year ;  and 
when  he  died,  which  was  in  March,  1791,  he  had  been  sixty-five  vearv 
in  the  ministry,  and  fifty-two  years  an  itinerant  preacher ;  he  lived  also 
to  see  in  Great  (Britain  and  Ireland  about  three  iiundred  itaneraat 
preachers  and  a  thousand  of  what  are  called  local  preachers  "  raised 
up  from  the  midst  of  his  own  people,"  and  eighty  thousand  persons  in 
the  sodeties  under  his  care.  Suon  was  the  state  of  this  one  prindpal 
brandi  of  Methodism  at  the  time  of  Wesle/s  decease.  Some  thou^t 
that  as  it  had  grown  with  him,  it  would  die  with  him :  but  they  were 
mistaken.  He  had  provided  (as  far  as  human  means  go)  for  ita 
perpetuity  by  binding  up  his  members  in  a  church,  with  a  fnune  and 
constitution  as  strong  as  could  be  given  to  it  by  subordination, 
authority,  rules,  common  interest,  and  the  bond  of  common  property. 
Thoroughly  reg^odless  of  accumulating  personal  wealth,  the  contribu- 
tions of  the  members  of  his  sodeties,  wmch  had  long  far  exceeded  the 
expenses,  enabled  him  to  transfer  to  the  body  of  preachers,  in  whom, 
as  m  an  assembly  of  presbyters,  he  vested  it,  whatever  interest  he  had 
in  a  multitude  of  chapds  in  every  part  of  England,  and  a  large  surplua 
fund;  and  this  property,  it  is  understood,  has  gone  on  year  by  year 
constanUy  increasing,  notwithstanding  the  vast  exertions  which  have 
been  made  in  the  erection  of  chapels,  schools,  and  other  buildings,  the 
support  of  an  additional  number  of  preachers,  and  in  missionary 
exertions  among  the  people  not  yet  converted  to  Christianity.  It  was  in 
1738  that  the  first  Methodist  sodety  was  f  oimed  by  Wedey  himself  on 
his  return  from  Hemhut  in  Germany,  and  in  1789  there  were  several 
chapels  in  London,  the  prindpal  one  being  in  Fetter  Lane.  In  1740 
Whitefield  separated  from  them.  In  1743  the  rules,  which  still  continue 
in  force,  were  drawn  up  for  the  London  and  other  sodeties,  especially 
&ose  of  Bristol  and  Kingswood,  the  part  of  the  kingdom  in  which,  at 
the  beginning  of  his  mimstryi  Wesley  hod  chiefly  laboured.    These 
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rules  set  forth,  that  the  Methpdists  are  a  people  who,  in  addition  to 
the  form  of  Christianity,  seek  the  power  of  godliness,  and  manifest  it 
by  good  works  :  the  societies  iire  united,  that  by  counsel,  exhortation, 
and  prayer,  they  may  assist  each  other  in  the  great  work  of  religion. 
.  We  proceed  to  describe  the  constitution  of  these  societies  and  of 
the  general  imion  of  them,  forming  the  highly  important  class  of 
Christians  called  the  Wealeyau  Methodists. 
•  These  societies  are  divided  into  classes  of  twelve  persons  generally, 
but  sometimes  more,  and  he  that  is  supposed  the  best  qualified  by 
mental  and  religious  excellency,  is  appointed  the  leader.  His  duty  is 
to  see  his  members  weekly,  to  receive  the  voluntary  contributions  of 
his  class,  and  to  take  the  amount  to  what  is  termed  the  "leaders' 
meeting ;"  that  is,  the  stated  meetings  of  all  the  leaders  and  the  society- 
stewards  in  a  certain  locality,  where  the  society  of  the  place  is  repre- 
sented, and  its  afiairs  transacted.  The  society-stewiu^  take  the 
moneys  from  the  leaders,  pay  the  ministeni  their  weekly  stipend,  and 
take  uie  surplus  to  the  circuit-stewards  at  the  quarterly  meeting.  In 
the  leaders'  meetings  are  stewards  for  the  poor  also,  who  at  the  direc- 
tion of  the  meeting  give  to  the  leaders,  for  their  poorer  members, 
whatever  funds  may  be  furnished  by  any  society  and  congregation  for 
that  purpose. 

A  number  of  these  united  societies  lying  around  some  central  town 
or  large  chapel  is  known  as  a  circuit.  The  villages  or  chapels  in  the 
vicinity  of  the  centre  are  regularly  visited  by  the  ministera  at  stated 
times  for  the  purpose  of  conducting  worshipj  and  the  discharge  of  other 
pastoral  duties.  In  the  origin  of  Methodism  these  circuits  included 
not  merely  one  county,  but  sometimes  parts  of  several;  but  now, 
owing  to  the  spread  of  Methodism,  the  circuits  are  limited  to  a 
diameter  of  twenty,  ten,  and  in  some  cases  of  fewer  miles.  The 
societies  and  congregations  in  these  circuits  are  committed  to  the  care 
of  the  ministers  yearly  appointed  by  the  Conference;  and  more 
especially  to  one  who  is  termed  the  superintendent :  generally,  when 
compared  with  his  fellow-ministers  in  the  same  circuit,  he  is  of  the 
longest  standing  in  the  connection,  but  not  always  so,  as  the  Conference 
claims  the  right  of  appointing  to  this  office  the  person  whom  it  judges 
the  most  proper.  To  the  superintendent  principally  the  direction  of 
the  other  ministers  is  committed,  as  well  as  that  of  the  local  preachers 
also,  who  are  men  in  business  and  only  occasional  preachers ;  and  in 
addition  to  the  above,  the  superintendent  has  the  care  of  the  leaders, 
stewards,  and,  in  one  sentence,  the  whole  circuit :  he  is  accountable  to 
the  Conference  for  the  use  of  the  power  committed  to  him. 

At  the  May  district-meeting,  when  the  circuit-stewards  have  taken 
their  departure,  one  of  its  ministers  is  chosen  by  ballot,  as  its  general 
representative  at  the  coming  Conference.  Then  the  meeting  deter- 
mines how  many  additional  ministers  belonging  to  the  district  shall  be 
allowed  to  proceed  to  the  Conference.  The  Conference,  strictly  and 
trulv,  consists  only  of  one  hundred  preachers,  whose  names  are  in  the 
deed  that  gives  it  a  l^gal  existence,  but  all  the  preachers  allowed  to  go 
from  the  respective  districts  are  suffered  to  sit  therein,  and  vote  as 
integral  parts  thereof.  At  the  assembling  of  the  Conference,  one  of  its 
'first  acts  is  the  choosing  by  ballot  the  president  and  secretary,  who 
must  be  of  the  hundred — ^the  legal  Conference.  The  business  which 
follows  comprises  the  supplyipg  of  the  places  of  those  who  by  death, 
ftc,  have  been  removed,  by  the  hundred,  partly  by  ballot  and  partly 
by  nomination ;  the  examination  of  the  character  of  every  minister  as 
to  his  moral  conduct,  Methodistical  orthodoxy,  ftc. ;  the  examination 
of  the  minutes  of  the  several  districts ;  and  tiie  appointments  of  the 
ministers  for  the  coming  year.  Further,  they  legislate  for,  and  deter- 
mine the  multifarious  concerns  of  the  connexion. 

Jxk  Methodism,  the  members  are  divided  into  two  great  dasses — ^the 
jninisters  and  the  people ;  and  each,  if  accused,  is  tried  at  its  separate 
tribtmal,  and  by  its  own  peers.  The  members  are  tried  by  the  leers' 
meeting;  and  &e  ministers  by  the  ministers  only,  at  a  district-meeting. 
If  either  the  members  or  ministers  are  dissatisfied  with  the  decision 
of  their  respective  judicatories,  they  may  appeal  to  the  Conference,  the 
highest  court  of  Methodism. 

Methodism  furnishes  its  ministers  from  the  members, -who  first  are 
known  as  local  preachers,  and  then  nominated  at  the  March  quarterly 
meeting  as  persons  proper  to  be  recommended  for  examination  at  the 
coming  May  district-meeting  by  the  ministers  alone.  If  the  churches 
in  the  circuit,  by  their  representatives  at  the  quarterly  meeting,  re- 
commend the  person  nominated,  he  appears  before  the  district-meeting 
and  undergoes  an  examination  as  to  his  penonal  acquaintance  with 
Christianity,  his  Methodistic  orthodoxy,  and  attachment  to  its  dis- 
cipline. If  approved  and  reconunended  by  the  district-meeting,  his 
name  is  brought  before  the  next  Conference.  If  all  inquiries  here  are 
satisfactorily  met,  he  is  either  immediately  employed  as  a  probationer, 
in  which  state  he  must  continue  for  four  years,  before  he  can  be 
admitted  into  full  connection — ^that  is,  be  ordained  and  permitted  to 
administer  the  sacraments — or  he  may  be  placed  on  the  list  of  reserve, 
and  if  approved,  when  again  examined  by  the  preachers  in  the  London 
district,  he  will  be  admitted  to  the  Theological  Institution,  and  by 
training  for  some  two  or  three  years,  be  prepared  for  his  work. 

The  doctrinal  test  of  the  Methodists  is  found  in  certain  volumes  of 
Mr.  Wesley's  Sermons,  and  his  notes  on  the  New  Testament.  Among 
the  most  prominent  of  these  doctrines,  next  to  the  being  of  Ood,  his 
perfections  and  worship,  are— original  sin,  moral  impotency,  the 
sufficiency  of  grace,  the  atonement^  genenJ  redemption^  justification 
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by  faith,  the  witness  and  work  of  the  Spirit,  entire  regeuei-ation,  good 
works  as  the  fruits  thereof,  eternal  life,  and  everlasting  punishment 

The  disciplinary  test  is  foimd  in  the  minutes  of  Conferences,  the 
statute-books  of  the  Wesleyans.  While  the  ministers  appointed  by 
the  Conference  keep  within  the  above  limits,  they  have  a  right  to  the 
pulpits,  and  are  beyond  control.  But  any  departure  from  the  above 
will  give  authority  to  the  trustees  of  any  chapel  in  which  un-Method- 
iaticfd  doctrine  is  preached,  to  require  the  chairman  of  that  district  to 
summon  the  ministers  of  the  district,  and  the  trustees  of  the  circuit 
in  which  the  supi>06ed  transgressor  is  found,  and  if  at  the  district 
meeting  so  constituted  his  delinquency  be  proved,  he  may  be  suspended 
until  the  next  Conference,  when  the  whole  case  will  be  reviewed,  and 
finally  adjudicated. 

While  the  ministeni  are  irreproachable,  the  Conference  clxums  the 
right  of  appointing  them  to  all  the  chapels  in  the  connection  settled  on 
the  Conference  plan,  and  this  right  is  beyond  dispute  or  control; 
but  over  the  property  of  the  chapels,  the  Conference  has  no  control, 
except  it  be  the  giving  or  withholding  pemussion  to  the  trustees  to 
sell,  when  this  is  craved  by  them. 

The  labours  of  Wesley  were  not  wholly  confined  to  England.  He 
had  made  little  impression  upon  Scotland,  where  the  number  of 
members  at  the  time  of  his  decease  scarcely  exceeded  a  thousand.  But 
in  Ireland  he  had  about  fifteen  thousand,  and  in  the  United  States 
there  were  about  thirty  thousand.  Since  his  decease,  the  prevalence  of 
Wealeyan  Methodism  in  North  America  has  been  very  great. 

By  the  census  of  1851,  there  were  428  circuits  in  Great  Britain,  with 
1024  ordained  preachers,  and  between  13,000  and  14,000  lay-preachers, 
who  receive  no  remuneration,  and  there  were  6579  chapels  in  England 
and  Wales,  with  accommodation  for  1,447,580  persons.  The  number 
of  communicants  was  358,277.  On  Sunday,  March  31,  1851,  the 
attendance  at  these  chapels  (including  an  estimate  for  133,  from  which 
no  returns  were  made),  was — morning,  429,714;  afternoon,  383,694 ; 
evening,  667,850. 

The  number  of  Scotch  chapels  by  the  census  return  was  82,  of  which 
65  were  open  in  the  morning,  31  only  in  the  afternoon,  and  64  in  the 
evening ;  the  attendance  was  8937  in  the  morning,  2563  in  the  after- 
noon, and  9516  in  the  evening;  but  there  is  accommodation  for  22,44L 
The  separation  of  the  Wesleyan  reformers,  however,  in  1850  and  1851, 
reduced  the  number  of  communicants  in  England  and  Wales  to  270,265. 
In  1860  the  returns  to  Conference  show  the  inembers  in  society  in 
Great  Britain  to  be  277,589,  with  26,683  membera  on  tiia^  and 
121,760  scholars. 

In  1793  great  dissensions  existed  about  the  sacraments,  whether  they 
should  or  should  not  be  administered  by  the  ministers,  in  the  chapels, 
to  the  members  of  the  society  who  required  them  as  a  part  of  Chris- 
tianity. This  led  to  secessions  at  Bristol  and  elsewhere. .  In  1796 
many  influential  societies  chose  delegates,  and  sent  them  to  the 
Conference  then  held  at  Manchester,  for  the  purpose  of  claiming 
some  share  in  the  government  of  Methodism.  This  led  to  concessions 
as  they  may  be  found  in  the  Plan  of  Pacification,— the  Bill  of  Eights 
of  the  Methodists. 

With  these  concessions  many  were  not  satisfied,  and,  being  led  prin- 
cipally by  the  Rev.  Alexander  Kilham,  they  seceded  in  1797,  and 
formed  the  New  Connexion,  a  truly  respectable  body,  who,  in  1858^ 
had  301  chapels,  95  circuits,  814  lo<^  preachers,  and  16,070  members. 
In  the  report  of  the  Conference  of  1860,  the  total  number  of  chapels, 
including  Ireland  and  Canada,  is  stated  as  473,  preachers,  189 ;  local 
preachers,  1204 ;  members,  29,331 ;  on  probation,  2562 ;  there  were  also 
60,758  scholars  attending  their  schooliB.  Mr.  CBiyan,  of  the  North 
Cornwall  district,  was  the  founder  of  the  BibU  Chrittian  MethoditUj 
they  are  sometimes  called  Bryanitea  They  were  not  seceders  from 
the  Wesleyan  stock,  but  an  independent  sect,  that  gradually  adopted 
the  Wesleyan  tenets.  In  1852  they  had  403  chapels,  113  itinerant 
ministers,  1059  local  preachers,  and  13,862  members.  The  Primitive 
Methodists,  who  are  sometimes  known  as  Ranters,  opiginated  in  Staf- 
fordshire :  their  professed  object  is  to  recall  the  Wesleyans  to  the 
ancient  spirit  and  fervour  with  which  their  fathers  met  rude  and  un- 
civilised mobs.  By  the  census  return  the  attendance  on  March  31, 
1851,  was,  in  the  morning,  98,001  ;  afternoon,  172,684;  evening, 
229,646  :  and  in  1853,  the  return  gave  1789  chapels.  By  their  own 
report,  of  June  1860,  they  have  2267  chapels,  and  3268  rented  chapeUi 
and  rooms,  675  travelling  preachers,  and  132,114  members  in  society. 
They  have  also  167,533  Sunday  scholars,  with  30,988  teachers.  The 
report  daims  a  considerable  extension  of  the  sect  in  every  branch. 
Dissension  in  Leeds,  in  1829,  gave  birth  to  the  Protestant  Methodists, 
who  declared  that  the  Wesleyans  had  violated  their  own  laws  by  the 
erection  of  an  organ  in  one  of  the  chapels  in  t|iat  town,  contrary  to  the 
decision  of  a  leaders'  meeting.  In  1835,  Uie  establishment  of  the 
Theological  Institution,  the  expulsion  of  Dr.  Samuel  Warren,  and  con- 
tentions on  the  lights  of  leaders'  meetings,  gare  existence  to  the  Asso- 
ciation Methodists,  In  1852  the  Association  had  329  chapels,  and  171 
rooms  and  other  places  for  preaching,  90  itinerant  ministers,  1016  local 
preachers,  1358  class  leaders,  and  19,411  members.  Attendance  on 
Census  Sunday :  morning,  32,808 ;  afternoon,  21,140 ;  evening,  40,565. 

The  Wesleyan  JReformers  separated  formally  in  March,  1850,  in  con- 
sequence of  the  expulsion,  by  the  Conference,  of  certain  ministers, 
accused  only  of  anonymous  writings  a^iainst  the  powers  claimed  by 
the  Conference.     At  a  meeting  of  ddegates,  in  the  month  namedj 
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nsolutioiui  were  paased,  declaring  that  they  approTed  of  and  adhered 
to  the  doctrinefi  of  John  Wesley;  and  that  they  denied  the  right  on 
any  just  or  acriptural  ground  of  the  Conference  to  aBsume  to  be  the 
Bole  legislative  body.  They  also  resolved  that  leaders  and  office- 
bearers should  be  chosen  by  the  church ;  that  admission  into  and 
expulsion  from  the  church,  and  all  discipUnazy  acts,  should  be  deter- 
mined by  a  leaders*  meeting,  subjoJt  to  an  appeal  to  the  quarterly 
meeting ;  that  the  quarterly  meeting  should  conJsiBt  of  all  the  travell- 
ing and  local  teachers,  leaders,  trustees,  and  stewards  of  the  society ; 
that  the  district  meetings  should  consist  of  the  travelling  preachers 
of  the  district  and  of  an  equal  number  of  lay  representatives,  to  be 
chosen  at  the  ICarch  quarterly  meetings;  and  that  the  Connectional 
Conmiittees  should  consist  equally  of  preachers  and  lay  members  of 
the  society.  This  secession  it  was  estimated  drew  off  100,000  mem- 
bers from  the  parent  stock ;  but  a  large  body  of  the  reformers  having 
joined  the  Wesleyan  Association  in  forming  the  United  Methodist 
fcee  Church,  the  Reform  Union  numbers  only  about  60,000,  with 
upwards  of  SOOO  places  of  worship,  about  SOOO  preachers,  and  500 
class-leaders.  The  attendance  on  Census  Sunday,  1851,  was— morning, 
80,470;  afternoon,  16,080;  evening,  44,953.  The  report  of  the 
elevenUi  delegate  meeting,  held  in  October,  1859,  states  that  there  were 
then  in  the  Union,  261  chapels,  186  preaching  places,  873  preachers, 
and  118  on  trial,  27  ministers,  1056  leaders,  17,088  members,  and  1178 
on  trial,  and  31,698  scholars. 

The  report  of  the  third  annual  meeting  of  the  United  Methodist 
Free  Church,  held  in  July  and  August,  1859,  states  that  in  their  Con- 
nexion there  are  825  chapels,  422  preaching  places,  163  itinerant 
preachersp  2522  local  preachers,  2095  leaders,  50,138  members,  and 
8799  on  trial,  and  97,961  Siinday  scholars. 

(Reports  of  the  Annual  Conferences  of  the  various  sects,  and  the- 
report  of  the  registrar-general  on  Hdtgioui  Worship  after  the  Census  of 
1851,  published  in  1853.) 

METHOL.  A  hydrocarbon  constituent  of  wood  naphtha.  It  is 
lighter  than  water,  boils  at  847°  Fahr.,  and  smells  like  spirit  of 
turpentine.  

METHYL;  METHYLO;  METHO.  Preaxes  used  in  chemical 
nomenclature  to  denote  the  presence  of  the  radical  methyl  in  the 
eompounds  to  which  they  are  applied.  Thus  methylconuie  signifies 
Conine  in  which  hydrogen  is  replaced  by  methvL  Such  bodies,  when 
of  sufficient  importance,  will  be  found  describea  tmder  the  name  before 
which  the  prefix  is  placed,  thus  methyl-urea  will  be  found  under 
Ubxa,  &C. 

METHYL  (^Q*^*|  \  An oiganio radical, homologous wiihETHn.. 

It  is  the  lowest  term  in  the  series  C«  H.  ^  i.  Like  ethyl  it  forms  a  very 
numerous  class  of  compoimds,  but  they  have  not  been  so  completely 
investigated  as  those  of  the  latter  radi(»L 

Methyl  is  obtained  by  acting  upon  iodide  of  methyl  with  zinc, 
in  precisely  the  same  way  as  described  under  the  preparation  of 
Ethti.. 

Methyl  is  a  colourless  gas,  of  specific  gravity  1*0305.  It  bums  with 
a  bluish,  scarcely  luminous  flame,  is  ahnost  insoluble  in  water,  and 
only  slightly  so  in  alcohol  It  is  colourless  and  tasteless,  and  is  not 
liquefied  at  a  temperature  of  0°  Fahr.  Neither  concentrated  sulphuric 
acid,  fuming  nitric  acid,  nor  caustic  potash,  act  upon  it  It  does  not 
combine  directly  with  oxygen,  sulphur,  or  iodine,  nor  in  the  dark  with 
chlorine ;  but  when  two  volumes  of  the  latter  gas  and  one  of  methyl 
are  exposed  to  diffused  daylight,  a  mixture  of  hydrochloric  acid  gas  and 
monochlor-methyl  (C,H,C1)  is  produced,  no  condensation  occurring. 

Hydride  of  methyl  (C,H.  =  C,H„H).  Light  carburetled  hydrogen; 
9uhcaH>uretted  hydrogen  j  Formen  ;  Marsh-gas,  or  Fire-damp, 

The  last  two  are  the  names  for  this  gas  in  its  beet  known  form.  It 
sometimes  issues,  for  months  together,  from  a  fissure  in  a  coal  seam, 
rushing  forth  as  if  escaping  from  under  high  pressure.  "  Blowers  "  is 
the  name  given  by  the  miners  to  Uiese  natural  discharges  of  fire-damp. 
They  ore  sometimes  so  numerous  in  a  mine  that  it  could  not  be  safely 
worxed  were  it  not  for  the  use  of  the  safety-lamp,  discovered  by  Sir 
H.  Davy.  [Lamp,  bafett.]  By  its  means  the  miner  is  enabled  to 
work  in  atmospheres  that  woul^l  be  set  fire  to  were  his  source  of  light 
a  naked  flame. 

Hydride  of  methyl  is  also  one  of  the  gaseous  exhalations  from  marshes 
and  stagnant  pools,  and  hence  the  name  of  marsh-gas.  The  bubbles  of 
gas  that  rise  to  the  surface  when  the  mud  at  the  bottom  of  a  pond  is 
stirred  with  a  stick  consist  chiefly  of  marsh  gas. 

Hydride  of  methyl  may  be  artificially  prepared  by  strongly  heating 
a  mixture  of  four  parts  of  ciystallised  acetate  of  soda,  four  of  solid 
hydrate  of  potash,  and  six- of  powdered  quicklime. 

Hydride  of  methyl  is  colourless,  inodorous,  tasteless,  and  insoluble  in 
water.  Specific  gravity  0*5596.  Air  containing  a  laige  per-centage  of 
it  may  be  inhaled,  for  almost  any  length  of  time,  without  producing 
the  slightest  apparent  inj  ury.  It  is  inniunmable,  burning  with  a  yellow, 
somewhat  feebly  luminous  flame,  the  products  of  combustion  being 
carbonic  acid  and  water.  For  this  combustion  twice  its  bulk,  or  two 
volumes,  of  oxygen  are  necessary,  one  volume  of  carbonic  and  two  of 
steam  resulting.  Inasmuch,  however,  as  this  oxygen  is,  in  the  case  of 
■oolliery  explosions,  obtained  from  the  air,  and  as  moreover  air  only 
contains  one-fifth  of  its  bulk  of  oxygen  (the  remaining  four-fifths  being 


nitrogen,  which  alone  cannot  support  life),  it  follows  that  the  burning 
of  fire-damp  is  immediately  attended  with  the  complete  spoliation  of 
ten  times  its  bulk  of  air,  the  production  of  an  equal  quantity  of 
suffocating  gas,  and  the  consequent  vitiation  of  the  whole  atmoa- 
phere  in  the  neighbourhood.  The  effect  of  such  a  state  of  things  is, 
unhappily,  only  too  well  known  to  the  miner,  who  fears  the  after' 
damp,  or  choke-damp  as  he  calls  it,  perhaps  more  than  ha  does  the 
explosion  itself. 

Oxide  of  methyl  {0^fi,OJB.fi).  MethyUe  ether.  This  body  corre- 
spends  to  the  ordinary  ether,  or  correctly  speaking  ethylic  ether,  of  the 
Ethtl  series  of  compounds.  It  is  also  produced  in  a  similar  manner, 
namely,  by  submitting  to  distillation  a  mixture  of  methylio  alcohol 
and  sulphuric  acid.  Unlike  ethylic  ether,  however,  methylic  ether  is 
at  ordinary  temperatures  a  permanent  gas.  When  cooled  to  65**  below 
the  freezing  point  of  water,  by  means  of  a  mixture  of  snow  and  chloride 
of  calcium,  it  condenses  to  a  liquid,  the  boiling  point  of  which  is  —  6* 
Fahr.  (Berthollet).  Its  specific  gravity  is  1*617.  ItlB  inflammable, 
burning  with  a  j>ale  flame,  is  soluble  in  water  to  the  extent  of  thirty- 
seven  times  its  bulk,  and  still  more  soluble  in  alcohol  It  is  colourless, 
has  an  oppressive  ethereal  odour  and  pimgent  taste,  properties  also 
possessed  by  its  solutions.  From  its  formula  it  will  be  observed  that 
methylic  ether  is  isomeric  with  common  aloohol ;  in  vapour-denaity 
the  two  are  also  identical  Methylic  ether  dissolves  in  strong  sulphuric 
acid,  but  is  again  evolved  on  dilution.  Anhydrous  sulphtuic  acid  com- 
bines with  it,  and  forms  sulphate  of  methyl 

Oxide  of  methyl,  like  oxide  of  ethyl,  combines  with  adds  to  form  a 
class  of  ethereal  salts,  much  reaemblhig  those  described  imder  Ethtl. 
They  are  also,  for  the  most  part,  prepared  in  the  same  way.  The 
following  are  the  formulae  of  a  few  of  the  principal  ones  :  details  con- 
cerning them  will  be  found  in  the  articles  on  the  respective  adds,  under 
the  name  of  methylic  derivatives  of  the  acid : — 


Acetate  of  methyl  (metliyl..aeetie  ether) 
BenjEoate  of  methyl  (methyUbeiuEoie  ether) 
Borate  of  methyl  (methyUboiaoio  ether)     . 
Batyrate  of  methyl  (metbyl-bntyrio  ether) 
Cyanate  of  methyl  (methyl-eyanic  ether)    . 
Cyanorate  of  methyl  (methyl-oyannrie  ether) 
Formiate  of  methyl  (methyl-formio  ether)  . 
Hyponitrite  of  methyl  (methyLnitrous  ether) 
Nitrate  of  methyl  (methyl-nitxio  ether)      • 
Oxalate  of  methyl  (methyl-ezalis  ether)  • 
Salicylate  of  methyl  (methyl-aalioylio  ether) 
finlphamate  of  methyl  (sulphamethylane)    . 
Sulphate  of  methyl  (methyl-sulphoric  ether) 
Valerate  of  methyl  (methyl-valeric  ether) 


.  O.HjO,  C^HjO, 
,  Cj^HjO,  Ci^HjO^ 
.  3C,H,0,  BO, 
.  C,HtO,  C,H,Oa 
.  0,HjO,  C,NO 
.  SC^HsO,  C.KjO, 
.  CaH^O,  C^BO, 
.  C,H,0,  NO,! 
.  CcH,0,NOc 
.  2C,H,0,  CaO^ 
•  CgHjO,  Gj^^HfOg 
.  C,H,0,  NH,(SO,}0^ 
.  UgHgO,  SO, 


Butyiate  of  methyl  has  an  odour  resembling  that  of  the  rennet  apple;. 
Oxalate  of  methyl  is  solid  at  ordinary  temperatures.  Salicylate  of 
methvl  is  identical  with  oil  of  wintergreen.    [Essbnttal  Oils.] 

Chlorine  derivcUives  of  oxide  of  methyl.  Chlorine  acts  upon  methylic 
ether,  and  successively  removes  and  replaces  one,' two,  and  three  equi- 
valents of  hydrogen ;  mono-,  bi-,  and  per-chloiinated  bodies  being  formed 
(C,H,C1,0  :  C,HC1„0  :  C.cLO). 

ffydrated  oxide  if  methyl  {C^Bfi,RO),  MethyUc  aloohol;  Wood 
spirit;  PyroxyUc spirit.  This  liquid  is  a  strict  homologue  of  vinic 
alcohol  Itt  source  is  the  aqueous  portion  of  the  volatile  products  of 
the  destructive  diBtillation  of  wood.  [Charcoal  ;  Acetic  acid.]  After 
rectification  from  lime  it  is  sent  into  commerce  under  the  name  of 
wood  naphtha.  The  latter  liquid,  however,  in  addition  to  methylic 
alcohol,  contains  acetate  of  methyl  and  some  oily  hydrocarbons.  To 
purify  it  from  the  acetate  it  is  rectified  from  caustic  soda,  and  the  di»- 
tillate  having  been  digested  with  chloride  of  calcium  (which  combines 
with  the  methylic  alcohol  and  forms  a  non- volatile  salt),  the  hydro- 
carbons are  got  rid  of  by  a  second  distillation,  at  a  heat  of  212*" ;  water 
being  now  added  to  the  salt,  decomposition  takes  place,  and  the  aqueous 
methylic  alcohol  separated  by  distillation  is  finally  obtained  pure  •r*^ 
anhydrous  on  being  re-rectified  from  lime. 

Hydrate  of  methyl  is  a  colourless  liquid,  of  specific  gravity  0*798  at 
69"  Fahr.  It  has  an  unpleasant  burning  taste,  and  an  empyreumatic 
odour.  When  absolutely  pure,  however,  its  odour  is  rather  agreeable 
than  otherwise.  It  is  readily  soluble  in  water,  alcohol,  or  ether.  It 
bums  with  a  pale  flame,  resembling  that  of  alcohol.  Its  boiling  point 
is  142°  Fahr.  When  pure  it  gives  no  cloudiness  on  mixing  with  wat^, 
nor  does  it  give  a  black  precipitate  of  metallic  mercury  when  added  to 
a  solution  of  mercurous  nitrate.  It  dissolves  the  solid  alkaliea,  but  is 
immediately  coloured  brown  by  them,  a  reaction  that  distinguiahea  it 
from  ethylic  alcohol,  which  is  not  so  coloured  until  after  the  lapae  of 
considerable  time. 

The  chief  use  of  crude  woodspirit  in  the  arts  is  for  dissdvizis 
shellac,  and  other  resins,  the  solutions  thus  formed  being  lax^y  used 
in  Hat  Manupaotubb.  For  this  and  other  purposes,  however,  meik^^eU^ 
spirit  is  now  commonly  used ;  it  is  a  mixture  of  spirit  of  wine  of  fifty 
per  cent,  over-proof,  with  one-ninth  of  its  bulk  of  woodspirit. 

The  strengtti  of  woodspirit  may  be  conveniently  estimated  by  a 
hydrometer.    The  annexed  table,  by  Deville,  shows  what  per-contAge 
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of  anhydrous  metliylio  alcohol  is  contained  in  woodspirit  of  given 
Bpeoiflo  gravity,  at  a  temperature  of  43*2*  f^nhr. : — 


6p.gr. 

0*8070  . 
0-8371 
0*8610  . 
0-8873 

•9075  . 
0'9S32 


Wood  apixit 
in  100  parts. 

.  100 
•    .    90 

•  80 
.    .     70 

.  60 
.     .     50 


8p.gr« 

0*9420 
0*9576 
0*9709 
0*9761 
0*9857 


Wood  ipirlt 
in  100  parti. 

.  40 
.    .  80 

.  30 
•    .  10 

.     ft 


Heated  with  potaah-lime,  methylic  alcohol  is  converted  into  formiate 
of  potaah,  with  disengagement  of  hydrogen.  Oxidising  agente  also 
give  formic  add,  and  sometimes  an  intermediate  body  resembling  an 
aldehyde.  Malagati  calls  this  body  metkylal  (CoHgO,),  and  shows  that 
the  fortiuhmethylal  of  M.  Dumas  is  a  mixture  of  methylal  and  formiate 
of  methyL  When  potassium  is  added  to  methylic  alcohol,  hydrogen 
is  evolved,  and  mOkylaU  of  potath  (C,HgO,KO),  corresponding  to  the 
ethylate  of  the  same  base,  is  formed. 

Sulphidea  of  tnethpL  In  oomposition,  properties,  and  mode  of  for- 
mation,  these  bodies  closely  resemble  the  corresponding  Ethtl  com- 
pounds. Hethyl-mercaptan  (CsH-S^HS)  boils  at  69*8*  Fahr. ;  sulphide 
of  methyl  (C,H,S,C.H,S)  at  105*8^;  and  bisulphide  of  methyl  (C^HaS^, 
C,H^S,)  at  about  242*.  There  also  appears  to  exist  a  tenulphide  of 
methyl  (C,H,8„C,H,S3). 

Ohl&ride  of  methyl  (C,H,C1). — ^Thia  is  produced  from  wood  spirit  in 
the  same  way  that  chloride  of  ethyl  is  obtsuned  from  spirit  of  wine.  At 
ordinary  temperature  it  is  a  colourless  gas,  of  ethereal  odour  and  sweet 
taste,  specific  gravity  1*736.  When  cooled  to--  83*  Fshr.,  it  condenses 
to  a  liquid,  the  boilmg  point  of  which  is  about  —6*  Fahr.  By  the 
prolonged  action  of  a  dilute  solution  of  potash  upon  chloride  of  methyl 
BerthoUet  has  obtained  methylic  alconol,  and  as  chloride  of  methyl 
results  from  the  action  of  chlorine  on  hydride  of  methyl,  and  hydride 
of  methyl  may  be  directly  obtained  from  its  elements,  it  foUows  that 
wood  spirit,  like  most  of  the  other  alcohols,  may  be  produced 
artificially. 

Bv  the  action  of  chlorine  upon  chloride  of  methyl  there  are  succes- 
sively produced  tkloride  of  chlormethyl  (C.HjCl,Cl),  ehlcride  of 
hichlormethyl  (chloroform)  (C,H  CI,,  CI),  and  chlcinde  of  perehlormethyt 
(C,Clg,  CI).  The  latter  is  identical  with  bichloride  of  carbon.  Chloride 
of  nitro-perddormethyl  {CfiL(SO^),  CI)  is  CHLOROPiORnnL 

BronUde  of  methyl  {C^ajar)  is  made  by  a  similar  memod  to  bromide 
of  Ethtl.  Its  specific  gravity  is  1*664 ;  boiling  point  about  55^  Fahr. 
Bromide  of  bibrom^m^Uiyl  (CsHBr,,  Br),  or  bromoform,  is  produced  by 
the  simultaneous  action  of  caustic  poteush  and  bromine  upon  woodspirit, 
alcohol,  or  acetone.  The  bromide  of  nitro-peHfrom-methyl  {Q^^{1^0^) 
Br)  is  hromopicrine,  > 

iodide  of  methyl  (0,H.,I)  is  made  in  the  same  way  as,  and  much 
resembles,  iodideof  euiyL  Its  specific  gravity  at  72*  Fahr.  is  2*287.  Boil- 
ing point  between  105**  and  120*.  From  iodide  of  methyl  there  are 
obtuned  by  substitution  processes  the  following  compounds : — Iodide 
ofhichlormethyl  (C,HC1^  I)  or  Chloriodotorm  ;  Iodide  ofbibromrmethyl 
(C3H  Br„  I),  or  Bromiodofobm  ;  Iodide  of  biriod^nethyl  (CgH  I«,I),  or 
loDOFORH.  By  distilling  iodoform  with  sulphide  of  mercury,  Bou- 
chardat  haa  obtained  an  oily  body  which  he  calls  tulphoform,  but  it 
has  not  yet  been  thoroughly  mvestigated.  A  cyamde  of  bi-iod-methyl 
(C.H  L,Cy)  has  also  been  described. 

I^iiruUB  of  methyl    [Org aiyic  bases.] 

Cyanide  of  methyl  (C,Hj,  Cy),  AeetonUrUe  or  acetonilryl — Prepared 
by  distillation,  from  a  mixture  of  sulphomethylate  of  potash  and 
cvanide  of  potassium.  Boiling  point  170°'6  Fahr.  Cyanide  of  iri- 
cnlormeihyl  (C,Cl,Cy)  is  identical  with  chloracetonitrile. 

Carbomtte  of  m^yl  (2C,HaO,  C^O^)  has  not  been  prepared,  but 
methylcarbonic  acid  or  carbonysthyUis  acid  (C,HsO,  HO,C„0^)  in  the 
state  of  a  baryta  salt  (C,H,0,  BaO,  C,0^)  is  precipitated  when  carbonic 
acid  is  passed  through  a  solution  of  baryta  in  wood  spirit. 

Metallic  methidea. — This  series  of  bodies  is  not  quite  so  complete  as 
the  corresponding  series  of  ethides.  [Ethtl.]  They  are  in  nearly  all 
cases  produced  by  methods  nmilar  to  those  for  obtaining  the  respective 
metallic  ethides.    For  a  description  of  them,  see  Oroako-hetallic 

BODIES. 

Methyl-hexyl  (C,.H„a»C,H„  Ci^H^J  Methylide  of  A«?y^— This  is  a 
double  alcohol  ladicle,  containing  methyl,  unite^d  with  hexyl — the 
radical  of  Caproio  alcohol.  Its  boiling  point  is  179'* '6  (?)  Fahr.,  and 
its  vapour  density  8*426. 

Methylene  (C,H,)  is  a  gaseous  body,  obtained  on  passing  chloride  of 
methyl  through  a  red-hot  porcelain  tube,  hydrochloric  acid  being 
produced  at  the  same  time.  It  cannot,  like  ethylene,  be  formed  by 
the  action  of  hot  concentrated  sulphuric  acid  on  the  alcohol. 

The  following  are  the  names  and  formula)  of  the  remaining  more 
important  compounds  of  methyL  Those  containing  nitrogen  will  be 
described  in  detail  imder  Oboaitio  bases. 
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C,H, 

Trimethylamine    •       •       •       »       •  N  { C,H, 

C,H3 

Tetramethylaauaoniam,  hyd.  ox.       .    .  N  {  E*?a  yQ^  qq 

Trimethylphoiphine      •        '       ,        •  P 

C.H, 
Tetramethylphoephonionit  hyd.  ox.        •  ^  {  c  H    ^  ^'  ^^ 

MethyUaniline  (methyl-phenylamine)     •  N  {  C,H, 

Metliyldnchonine  hydrate      •       •        •  C«oH„(CgH),N,Og,  BO 

Methy  leonine ^(Ci«H|4)(C,H3) 

MeUiyleyanaxnide.    (Ctakaiizob.] 

Metfayhnorpblne    •        .        .        »        .  Cs4Hj,(C,H3)N0, 

Methylnlcotine N(Ci,H,)(C,H,) 

Methylphenidine.     [AxiaioiXE.] 

Methylpiperidine  .        .        .        ;        .  CioHi,(C,H,)N 

Methylquinine C««H,a(C,H,)N,0| 

MethylMlicyUteofmctliyl     .        ,        .  Ci4H4(C,H,)(C,H,)04 

MethylsalphuroiiB  chloride         •        *    *     *  (^  1  ^>^« 

Bishloromethylralpharoas  chloride         .  ^'^^^  }  SgO^ 

C  CI     1 

TrlohloromethylfnlphuroQs  chloride       •     '  tJ  >  8, 0« 

Methylthiosinnamln NH,(C,Hj)(C.Ha  { 

cys  j 

Hethylnrea ^S^H^S  } 

Dtanetbymm ^^^'^^h'^S} 

Acids. 
Methyleamphoric  add.    [CAMraoa.] 
Methylcarbomic  acid.    [CAXBAino  Aczv.} 

Methyldisnlphocarbonlo  add  .        .        .  C^S^  (  ^*1{? 

Methyldithionio  uid  (methylsalphnroiis  add). 
MethylnaUo  add <^tH»(C,H,)0,t 

MeChyloxalio  acid .        .        .        •        .  C^O.  |  ^•Jb^ 

Methylsdeaions  acid         •       .       •    .  8«,0«  |  ^*^^ 
Methylparatartrieadd  .        .        .        .  CaHg(C,H,)Oi, 
Methylsulphophenioadd  •       .       .    .  ^**^*^^«^^q  |«,0, 

Methykalphiirio  add  •  •  •  •^*^ol^*^* 
Metfaylflnlphiuoas  add  .  •  .  •  ^'^q  }8,04 
OhloromethylsQlpharotM  add         .       .  ^•^•^o  }  ®»^* 

Bichloromethylwlphnrona  add  .        .    .  ^'^^^  }  8,0^ 

C  d  O  1 

TrlcblorometbylBalpharona  add     •       •     '^X  \  8(0^ 

MeChyltutrie  add C«BB(CaH,)Oia 

Methylzaathio  add  (metbyMisolphocarbonlc  acid). 

METHTLCAMPHORIC  ACID.  [Camfhob;  CamphmethylieAcidA 

METHYL-CONINE.    [Cowinb.] 

METHTL-HEXTL.    rMKrHTL.] 

METHYL-PHENIDINE.    [AiiiBtDlinLl 

METHYL-UBEA.    [Urea.] 

METHYLAL  (CJBC.O^.  One  ol  the  products  of  the  oxidation  of 
methylic  alcohoL  It  contains  the  elements  of  8  atoms  of  methylic 
alcohol  minus  4  atoms  of  water. 

METHYLAMINE.     [OROAino  BA8E8.] 

METHYLATED  SPIRIT.  A  mixture  of  alcohol  with  10  per  cent, 
of  wood  naphtha,  allowed  by  the  Exdae  to  be  sold  duty  free  for 
manufacturing  purposes.    [Aloohol.] 

METHYLENE.    [Methyl.] 

•   METOLUIDINE  (Ci,H,CyN).    A  cyanogen  derivative  of  toluidine. 
[Oboamo  basks.] 

METONIC  CYCLE.    [Mbton,  in  Bioo.  Div.] 

METOPE.  [Alto  RELncvo.! 

METRE  (from  the  Greek  ttirpov,  a  measure)  is  that  qualitv  of  versa 

by  which  it  is  to  the  ear  distinguishable  from  prose.     It  is  frefjuenUy 
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held  (o  be  one  of  the  essentialB  of  poetry;  imaginative  thought  being 
the  other.  No  reason  can  be  assigned  for  this  opinion,  the  truth  being 
that  it  is  attributable  only  to  our  nature  as  men,  by  which  we  feel 
pleasure  in  rhythmical  arrangement  of  words,  and  consistently  with 
which  we  cannot  consider  imaginative  writing  as  perfect,  unless 
couched  in  metre. 

A  distinction  has  been  drawn  between  ancient  and  modem  metres, 
one  being  said  to  depend  on  quantity,  the  other  on  accent ;  quantity 
and  accent  being  further  supposed  to  differ  in  kind.  A  little  reflection 
however  will  tend  to  convince  us  that  delicacy  of  ear  has  as  much  to 
do  "(rith  the  difference  between  ancient  and  modem  metres  as  any 
fancied  change  from  quantity  into  aooentb 

The  southern  nations  still  retain  this  delicacy  of  ear,  as  we  know 
from  the  marked  difference  in  Italian  between  the  pronimciatiou  of 
double  and  single  consonants,  a  difference  to  which  our  language  is  a 
stranger  as  far  as  time  is  concerned.  Though  tre  see  no  distinction  in 
time  between  the  second  syllable  of  the  words  laborare  and  liherart, 
there  is  no  reason  why  the  Romans  should  not ;  and  with  that  assump- 
tion the  whole  difference  between  accent  and  quantity  vanishes.  It 
would  be  useless  to  enumerate  the  names  which  have  been  given  to 
metres.  The  Greek  and  Roman  metres  differ  from  our  own  in 
being  more  numerous,  and  in  allowing  collocations  of  syllables 
(called  feet)  such  as  we  could  scarcely  feel  to  be  consonant  with 
rhythm.  The  cause  of  this  difference  seems  to  lie  in  the  form  of  each 
langttage. 

Another  grand  distinction  between  ancient  and  modem  metres  is 
that  of  rhyme,  which  occurs  but  seldom  in  the  former,  and  which, 
tmtil  the  time  of  Shakspere,  was  nearly  universal  in  the  latter.  Ancient 
and  modern  languages  both  afford  specimens  of  the  alliterative 
measure.  [Alliteration.]  Those  who  seek  for  further  information 
on  the  subject  of  English  metres,  i)articularly  on  peculiarities  which 
have  occasioned  so  much  difficulty  to  the  readers  of  Chaucer,  will  do 
well  to  consult  Mr.  Guest's  'History  of  English  Metres.'  Some 
observations  by  Coleridge,  prefixed  to  '  Christabel,'  are  also  worth 
attention. 

METRONOME  (from  fUrpoy,  a  measure,  and  y6fios,  a  division  ;  also,  a 
son^), ui  ingenious  instrument;  a  pendulum,  the  point  of  suspension  of 
which  is  between  the  extremities,  invented  and  introduced  about  the 
year  1814  by  John  Maelzel  (civil  engineer,  and  mechanician  to  the 
emperor  of  Austria),  for  the  purpose  of  determining  the  movement — 
that  is,  the  quickness  or  slowness— of  musical  compositions. 

Of  the  utility  df  a  time^meaewrer,  both  to  composers  and  performers, 
and  for  some  account  of  its  early  use,  see  Cbbonometeb. 

Of  Maelzel's  Metronome  there  are  two  lands.  The  one  is  a  pendulum 
kept  in  motion  by  a  spring  and  wheelwork,  and  which  ticks  the  vibra- 
tions : — the  other  is  also  a  pendulum,  as  above  described,  but  without 
any  machinery,  and  acting  so  long  as  the  force  of  the  impulse  given  shall 
last.  The  former,  therefore,  it  will  be  obvious,  is  complicated  and 
expensive ;  the  latter  is  simple  and  cheap. 

The  inventor  thus  describes  and  explains  the  manner  of  itwiTig  this 
mstrument : — 

*'  1.  A  sliding  weight  is  attached  to  the  rod  (which  is  graduated)  or 
steel  pendulum ;  the  higher  up  this  weight  is  shifted,  the  slower  will 
be  the  vibrations ;  and  vice  vend ;  so  that  when  the  weight  corre- 
sponds with  the  ntunber  50,  the  vibrations  will  be  the  slowest  possible ; 
at  No.  160  they  will  be  the  quickest. 

"  2.  These  numbers  have  all  reference  to  a  minute  of  Hme;  that  is, 
when  the  weight  is  placed  at  60,  fifty  beats  or  HckB  will  occur  in  each 
minute;  when  at  60, 60  beats,  or  seconds  exactly,  in  a  minute ;  when 
at  100, 100  beats  in  a  minute,  &o. ;  any  stop-watch,  therefore,  will 
show  how  far  the  correctness  of  the  metronome  may  be  depended  on. 

"  3.  The  doubles  of  the  numbers  of  the  scale  answer  to  a  precisely 
double  degree  of  velocity.  Thus,  if  60  be  the  proper  number  for  a 
minim,  100  will  be  the  number  for  the  crotchet  in  the  same  movement, 
&c.  The  numbers  omitted  on  the  scale  have  been  found  practiGally 
unnecessary. 

"4.  The  composer  is  best  able  to  judge,  from  the  nature  of  his 
movement,  whether  to  mark  its  time  by  minims,  crotchets,  quavers,  &c. 
Generally  speaking  it  will  be  found,  that  in  adoi/ios,  it  is  most  con- 
venient to  inark  t^e  time  on  the  Metronome  by  quavers ;  in  andantes  by 
crotchets ;  in  aUtgros  by  minims,  and  in  prestos  by  whole  bars.  As 
often  however  as  the  case  may  admit,  it  is  desirable  that  the  pendulum 
^ould  be  made  to  beat  integral  parts  of  a  bar,  just  as  a  master  would 
beat  or  count  the  time." 

Much  opposition  was  made  to  the  use  of  this  excellent  instmment, 
when  first  introduced ;  but  no  sensible  composer  or  pof  ormer  now 
entertains  a  doubt  of  the  usefulness  of  the  Metronome,  or  of  some  kind 
of  pendulum  answering  the  same  purpose. 

METROPOLIS.    [Colony.] 
:    METROPOLITAN.    [Abohbxbhop.] 

^  MEXICAN  ARCHITECTURE.  The  ancient  arohiteotond  remains 
m  the  Valley  of  Mexico,  and  in  the  adjacent  countries,  have  never  yet 
been  examined  with  sufficient  care  and  patience  by  a  competent  archi- 
tect, or  archffiologist,  to  enable  us  to  speak  with  any  approach  to 
certaintv  of  their  relative  antiquity,  or  to  characterise  distinctly  their 
essential  peculiarities  of  age  and  style.  Those  who  have  visited  and 
described  them  have  been,  for  the  most  part,  chiefly  interested  in  dis- 
covering points  of  resemblance  or  dissimilitude  with  other  ancient 


edifices,  as  those  of  Egypt,  India,  Greece,  or  even,  as  in  the  oase  of 
Lord  Kingsborough,  Jerusalem.  Mexican  architecture  is  that  of  two 
distinct  people :  the  Tolteks,  who  occupied  Mexico  prior  to  the  7th 
century  of  our  era ;  and  the  Azteks,  with  whom  may  be  associated  the 
Chichemacas,  who  inhabited  the  country  at  the  Spanish  conquest  early 
in  the  16th  century.  That  which  is  believed  to  belong  to  the  earlier 
race  is  also  the  most  remarkable ;  the  later  would  seem  to  have  been 
derived  from  it.  Architecture  in  its  essential  features  similar  to  that 
of  the  Tolteks  exists  in  various  parts  of  Central  Americsy  and  may  be 
associated  with  it.  As  far  as  our  present  knowledge  extenda,  the 
architecture  of  Mexico  is  to  be  regarded  as,  in  the  main,  self -developed, 
rather  than  borrowed  from  that  of  any  other  country.  The  buildings 
display  vast  labour,  and  often  considerable  skill ;  but,  whether  regarded  as 
constructive  works  or  as  works  of  art,  they  are  at  best  the  productions 
of  a  barbarous  people.  Tet,  in  their  way,  they  are  works  of  singular 
interest,  and  ^inll  repay  a  isa  more  thorough  investigation  than,  they 
have  yet  received. 

As  in  almost  every  other  national  arohitecture,  the  most  important 
edifices  are  those  devoted  to  the  purposes  of  religion.  These  are  known 
as  Teocallis,  and  appear,  like  the  Egyptian  temples,  to  have  contained 
apartments  for  the  priests ;  they  also  contained  sepulchral  chambeFs, 
and  had  descending  galleries  l^iding  down  into  cavemed  recesses  or 
haUs,  which  are  variously  conjectured  to  have  been  used  for  religions 
mysteries,  or  as  places  for  the  concealment  of  treasures,  but  may  pro- 
bably have  been  used  for  both  purposes.  In  plan,  these  buildings  are 
square ;  in  form  pyramidal,  generally  rising  in  successive  storeys  or 
stages,  like  a  series  of  truncated  pyramids  placed  one  above  another, 
each  successive  one  being  smaller  than  the  one  on  which  it  immediately 
rests,  so  that  it  stands  upon  a  platform  or  terrace ;  the  holy  place,  or 
temple  proper,  being  built  on  the  summit,  and  subordinate  in  effect  to 
the  pyramid.  The  sides  of  the  pyramids  face  the  cardinal  points ; 
their  angle  of  inclination  is  seldom  less  than  70  degrees,  which  differs 
little  from  that  of  the  pyramids  of  Egypt. 

The  largest,  most  sacred,  and  best  Imown  of  these  Teocallis  is  that 
of  Cholula,  for  which  a  fancied  prototype  has  been  found  in  the  Temple 
of  BeluB,  as  described  by  Herodotus.  This  pyramid-temple  of  Cholula 
is  now  in  appeaianoe  little  more  than  a  vast  mound  of  earth  covered 
with  vegetation,  and  crowned  with  a  small  church.  But  on  near  in- 
spection its  architectural  features  are  sufficiently  distinguishable.  The 
base  of  this  huge  structure  measures  1440  feet  each  way  (some  autho- 
rities say  1488  feet) ;  its  height  is  177  feet :  the  sides  of  the  base  of 
the  great  pyramid  of  Gizeh  are  only  763  feet,  so  that  the  area  of  the 
Mexican  pyramid  is  nearly  fo\ir  times  that  of  the  greatest  of  those  of 
Egypt,  but  it  is  not  a  third  of  the  height.  The  body  of  the  pyramid 
is  formed  of  day  and  sun-dried  bricks.  It  consists  of  four  terraces ; 
and  on  the  summit  is  a  small  church  dedicated  to  the  Virgin,  which 
occupies  a  temple  of  the  Toltek  god  of  the  air.  From  the  perishable 
material  of  which  it  was  constructed,  its  decorative  features  have  all 
disappeared,  and  but  a  very  imperfect  notion  can  be  formed  of  its 
ori^nal  appearance.  It  contains  spacious  sepulchral  cavities;  and  a 
square  chamber  formed  of  stone  and  supported  by  b«uns  of  cypress 
wood  was  some  years  back  discovered  in  it.  Within  this  chamber  were 
two  skeletons  and  several  painted  vases. 

The  buildings  outside  the  limits  of  the  valley  of  Mexico,  and  espe- 
cially those  in  Central  America,  are  in  far  better  preservation.  One  of 
the  most  stupendous  monuments  of  this  style  of  architecture  occurs 
at  Palenque,  near  the  eastern  extremity  of  the  present  republic  of 
Mexico.  The  great  Teocalli  at  Palenque  (built,  according  to  the 
startling  assumption  of  Lord  Kingsborough,  after  the  model  of  the 
temple  of  Solomon)  comprised  within  its  extensive  precincts  various 
sanctuaries  and  sepulchres,  courts  and  cloisters,  subterraneous  galleries, 
and  cells  for  the  habitation  of  the  priests.  The  whole  rests  on  a  plat- 
form, composed  of  three  graduated  terraces,  and  forms  a  spacious  quad- 
rangle inclosed  by  porticoes.  On  each  side  of  the  exterior  is  an  aaoent 
or  flight  of  stairs,  and  on  the  east  a  second  flight  leading  down,  after 
the  first  is  ascended,  into  the  cloistered  court  Beneath  ^e  cloisters 
are  what  are  conjectured  to  have  been  initiatory  galleries;  and  in  the 
oentre  of  the  quadrangle  is  what  appears  to  be  the  ruins  of  an  altar 
or  "  high  place.*'  The  temple  itself  is  oblong  in  plan,  76  feet  wide 
by  26  feet  deep,  and  is  decorated  with  sculpture  and  hieroglyphics 
executed  in  stucco.  The  roof  is  formed  by  graduated  courses  of  stone, 
which  meet  at  the  summit,  and  has  six  ornamental  projections,  placed 
above  the  openings  formed  by  the  supporting  piers,  which  were  pro- 
bably intended  to  support  small  idols  or  ornamental  figures.  The  city 
of  Palenque  itself  exhibits  a  variety  of  buildings,  temples,  palaces,  baths, 
and  private  houses,  all  manifesting  excellence  of  workmanship  combined 
with  considerable  dull  in  design. 

The  psJaces,  or  houses  of  the  kings,  appear  to  have  resembled  the 
temples  in  being  based  on  pyramidal  substructures;  but  these  are 
generally  oblong  instead  of  square  in  plan,  and  much  lower  fc^^n  the 
temple-pyramids.  Their  substructure  is  usually  of  stone,  and  very 
massive,  elaborately  sculptured  with  figures  of  idols  and  masks  of 
monstrous  proportions,  scrolls,  mat-work,  &c.,  often  executed  with 
great  skill  The  upper  part  appears  to  have  been  of  wood,  but  has 
mostly  perished.  One  of  the  most  characteristic  of  these  is  the  p^ii^ 
at  Mitla,  the  remains  of  which  show  that  it  must  have  been  an  edifice 
of  grttt  extent  and  grandeur.  It  appears  to  have  originally  comprised 
five  distinct  portions,  which  have  been  regarded  as  places  of  leUrement 
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for  the  kings,  or  as  tombs.  Three  of  these  still  remain.  The  principal 
one  is  nearly  130  feet  long.  A  staircase  leads  to  a  subterranean  apart- 
tnent  88  feet  by  26,  the  walls  of  which,  like  the  exterior^  appear  to 
have  been  sculptured  or  tooled,  in  imitation  of  mat  or  basket-work — ^a 
species  of  decoration  characteristic  of  Toltecan  taste,  and  often  found 
in  sepulchral  chambers.  This  same  building  has  also  a  spacious  hall 
supported  by  six  plain  cylindrical  columns  of  porphyry,  without  base 
or  capital,  and  in  some  respects  differing  from  any  found  elsewhere. 
The  oeUing  which  they  support  is  formed  of  beams  and  slabs  of  cypress 
or  savin  wood  of  large  size.  Over  the  principal  entrance  is  a  stone 
lintel  12  feet  long  and  3  feet  deep.  There  is  no  appearance  of  windows. 
The  interiors  of  the  chambers  have  been  elaborately  painted  with  repre- 
sentations of  sacrifices,  trophies,  weapons,  &c.;  and  with  ornaments 
resembling  those  found  in  Etruscan  decorations.  Other  palaces,  espe- 
cially those  in  Central  America,  that  at  Zayi  for  instance,  have  the 
terraces  presenting  successive  architectural  fa^es  instead  of  mere 
flights  of  steps.  Some  instances,  as  the  Casa  de  las  Monjas,  at  Uxmas, 
occur  where  the  buildings  have  been  arranged  around  a  central  court- 
yard. 

At  Teotihuacan,  about  8  leagues  to  the  north-east  of  the  city  of 
Mexico,  are  several  hundred  small  pyramids,  ranged  in  files  or  lines, 
and  two  larger  ones,  which  are  believed  to  have  been  consecrated  to  the 
sun  and  moon.  Each  of  the  latter  is  divided  into  four  platforms,  the 
slopes  between  which  consisted  of  steps,  and  on  the  summit  was  a 
colossal  stone  statue  covered  with  plates  of  gold,  which  were  stripped 
off  by  Cortes's  soldiers,  and  the  statues  themselves  destroyed. 

Besides  monuments  which  are  chiefly  works  of  magnificence,  others 
exist  which  attest  the  high  degree  of  civilisation  attained  by  the 
Toltecans,  such  as  roads  and  bridges.  The  former  of  these  were  con- 
structed of  huge  blocks  of  stone,  and  frequently  carried  on  a  continued 
level,  so  as  to  be  viaducts  across  valleys.  There  are  also  throughout 
Central  America  numerous  excavations  or  rock-hewn  halls  and  caverns, 
called  by  the  natives  "granaries  of  the  giants."  They  resemble  the 
JPelasgic  fabric  near  Argos  known  by  the  name  of  the  Treasury  of 
Atreus,  are  generally  dome-shaped,  and  the  central  apartment  is  lighted 
through  an  aperture  in  its  vault.  Other  points  of  resemblance  to 
Pelasgic  masonry  may  be  found  in  the  doorways  to  these  subterraneous 
galleries  and  apartments,  which  are  to  some  extent  similar  to  the  gate 
of  Mycense ;  and  also  in  the  peculiar  triangular  arch  formed  by  courses 
of  stones  projecting  over  each  other.  Arches  of  this  mode  of  con- 
struction are  found  in  the  cloisters  of  the  building  at  Palenque.  There 
are  also  extensive  works  for  defensive  purposes,  earthen  sepulchral 
mounds,  &a  The  remains  of  sculpture  found  in  Mexico  are  numerous, 
and  of  great  variety  both  of  form  and  mattfrial. 

(Lord  Kingsborough,  AntiqmtitB  of  Mexico ;  Stephens,  Central 
America,  and  YttccUan  j  Catherwood,  Ancient  MonunvenU,  Central 
America;  Fergusson,  Handbook  of  Arckitectar€,\6L\.]  Gailhabaud, 
Monv,meiM  Anciens  et  Modemes,  tom.  iv.) 

MEZEREUM,  OR  DAPHNE  MEZEREUM,' Spuige-oUve,  is  an  indi- 
genous  shrub ;  the  bark  obtained,  in  spring,  from  the  root,  is  officinid. 
It  is  covered  by  a  thin  epidermis,  green  within,  brown  without.  It  is 
destitute  of  smell,  but  has  a  very  acrid  pungent  taste,  lasting  for  hours, 
and  causes  vesications.  Its  virulence  even  amounts  to  a  poisonous 
degree,  but  is  said  to  be  lessened  by  camphor. 

In  the '  London  Pharmacopoeia'  it  only  enters  as  an  ingredient  into 
the  decoction  sarsap.  comp.  It  consists  of  an  acrid  resin,  iand  an  acrid 
volatile  oil,  and  daphnin,  which  is  not  active.  [Mszebeon,  in  Nat. 
Hist.  Div.] 

The  bark  yields  its  properties  to  water,  and  still  more  perfectly  to 
vinegar.  The  simple  decoction  of  the  'Edinbiu^gh  Pharmacopoeia' 
certainly  possesses  considerable  power.  Mezereon  in  a  small  dose  acts 
upon  the  secretions  of  the  salivary  glands,  the  mucous  membranes,  the 
kidneys,  and  the  skin.  It  also  rouses  the  nervous  enexgy  of  the  brain, 
as  its  action  in  many  cases  of  coma  and  stupor  proves. 

It  may  be  employed  locally  to  stimulate  the  salivary  glands,  or  to 
remove  paralysis  of  the  mouth  or  throat;  when  so  employed  it  is  to 
be  chewed,  but  the  saliva  must  not  be  swallowed,  as  its  acrimony  causes 
inflammation  of  the  stomach  and  intestines;  and  this  may  even  be 
fatal  from  the  hiemorrhage,  vomiting,  and  purging  which  attend  it. 
The  berries  swallowed  incautiously  produce  the  same  bad  effects. 

The  simple  decoction,  along  with  carbonate  of  ammonia,  given  in 
proper  doses  every  two  or  four  hours,  has  in  several  instances  rescued 
patients  from  a  state  of  imminent  danger  in  the  stage  of  collapse  of 
typhus  fever,'  or  that  of  coma  and  e£^on  at  the  base  of  the  brain, 
which  sometimes  occurs  in  scarlet  fever.  In  torpor  of  the  brain,  in 
leuco-phlegmatic  subjects,  and  in  approaching  amaurosis,  it  is  also  of 
use.  It  has  also  been  found  serviceable  in  chronic  rheumatism  and 
chronic  cutaneous  diseases.  A  portion  of  the  bark  macerated  in 
vinegar  and  applied  to  the  skin,  forms  a  powerful  vesicant.  [Daphne, 
in  Nat.  Hist.  Div.] 

MEZZANINE  (Italian,  Mezzanini),  in  architecture,  a  low  storey 
between  two  higher  ones :  the  same  as  Entresol. 

MEZZOTINTO,  in  engraving,  a  peculiar  mode  of  engraving  designs 
of  any  description  upon  plates  of  copper  or  steel,  with  the  view  of 
obtaining  impressions  therefrom.  In  this  style  of  engraving,  which 
essentially  differs  from  every  other,  the  surface  of  the  plate  is  first 
indented  or  hacked  all  over  by  the  action  of  an  instrument  something 
like  a  chisel,  with  a  toothed  or  serrated  edge,  allied  a  cradle,  or  mezzo- 


tinto  grounder.  This  tool  being  rocked  to  and  fro  in  many  directions, 
indents  or  barbs  the  plate  tmif ormly  over  its  face,  and  produces  what 
is  called  the  mezzoUnto  grain  or  ground. 

The  barb,  or  nap,  thus  produced  retains  the  printing  ink;  and  if  in 
this  state  of  preparation  an  impression  were  taken  from  the  plate  upon 
paper,  it  would  be  uniformly  of  a  deep  black  colour. 

The  directions,  or  voaya,  as  they  are  technically  called,  given  to  the 
grounding-tool,  are  determined  by  a  regulated  plan,  and  for  this 
purpose  an  ingenious  sort  of  scale  is  used  which  enables  the  work- 
man to  pass  over  the  plate  in  almost.any  niunber  of  directions  without 
repeating  any  one  of  them.  The  mezzotinto  ground  being  thus  laid, 
it  is  at  this  period  that  the  business  of  the  artist  properly  commences. 
Having  traced  or  drawn,  with  a  pencil  or  other  instrument,  his  out- 
line upon  the  paper  (unless  indeed,  as  is  sometimes  the  case,  this 
should  have  been  etched  by  the  ordinary  process,  previous  to  the 
mezzotint  ground  having  been  laid),  he  proceeds  to  remove  the  nap  or 
groimd,  in  conformity  with  the  design,  from  all  tiiose  parts  which  are 
not  intended  to  be  perfectly  black  in  the  impression.  The  insU-uments 
required  for  this  purpose  are  scrapers  and  burnishers;  with  the 
former  he  scrapes  away  more  and  more  of  the  ground  in  proportion  to 
the  brightness  of  the  light,  and  the  burnishers  are  used  to  produce 
perfect  whiteness  where  it  is  required,  as  the  high  lights  on  the  foro- 
head  or  tip  of  the  nose,  or  white  linen  in  a  portrait,  £0,  As  the  work 
proceeds  it  may  be  blackened  with  ink,  applied  with  a  printer's  ball  or 
otherwise,  to  ascertain  the  effect ;  after  which  the  scraping  may  again 
be  proceeded  with,  the  artist  taking  care  always  to  commence  where 
the  strongest  lights  are  intended  to  appear. 

The  grea^  facility  with  which  mezzotintos  are  executed,  as  com- 
pared with  line-engravings,  will  b^  obvious,  seeing  that  it  is  much 
easier  to  scrape  or  burnish  away  parts  of  a  dark  ground  corresponding 
with  any  design  sketched  upon  it,  than  it  is  to  form  shades  upon  a 
white  ground  by  an  infinite  number  of  strokes,  hatdies,  or  points, 
made  with  the  graver  or  etching-needle.  Herein  consists  the  leading 
difference  between  this  and  all  other  modes  of  engraving ;  for  while 
the  process  in  each  of  these  is  invariably  from  Ught  to  doa-k,  in  mezzo- 
tinto it  is  from  dark  to  Ught  /•  and  even  the  very  deepest  shades  are 
produced,  as  we  have  seen,  before  the  design  is  commenced.  The 
characteristic  or  distinguishing  excellence  of  mezzotinto  engraving 
would  seem  to  consist  in  the  richness,  deptix,  mellowness,  and  harmony 
of  its  shadows,  the  obscurity  of  which  especially  sympathises  with  fine 
effects  of  chiaroscuro. 

Having  mentioned  what  we  conceive  to  be  the  characteristic  excel- 
lence of  mezzotinto,  namely,  the  richness  and  profundity  of  its 
shadows,  it  is  but  fair  to  add  that  its  chief  defect  seems  to  be  a  corre- 
sponding poverty  in  the  lights ;  and  this  objection  will  be  felt  to  have 
much  weight,  when  it  is  considered  that  it  is  to  the  lights  in  a  picture 
that  the  c^e  is  invariably  attracted.  On  the  lights  therefore  the  Une- 
engraver  displays  all  that  delicacy  and  beauty  of  line  which  agreeably 
irritates  the  eye  and  compensates  for  the  absence  of  colour,  by  render- 
ing the  lights  more  interesting  than  the  shadows.  The  lights  in 
mezzotinto,  on  the  contrary,  where  they  occur  in  broad  masses,  have 
been  ever  felt  by  the  judicious  to  be  comparatively  cold  and  poor. 
This  objection  has  been  partly  obviated  by  a  judicious  admixture  of 
etching  with  the  mezzotinto,  which,  by  enriching  the  lights,  has  done 
much  towards  uniting  the  energies  of  both  styles.  Objection  has  also 
been  taken  to  mezzotinto  on  account  of  the  limited  number  of  good 
impressions  which  an  engraving  in  this  style  would  yield,  in  conse- 
quence of  the  very  superficial  nature  of  the  ground.  A  work  of  this 
sort,  however,  was  always  more  susceptible  of  renovation  by  retouching 
than  one  produced  by  any  of  the  other  modes ;  and  tiie  introduction  of 
steel  plates,  which  are  now  commonly  substituted  for  those  of  copper, 
has  removed  the  objection  almost  entirely,  a  very  large  number  of 
good  impressions  being  thus  ensured  without  the  necessity  of  retouch- 
ing. A  copper-plate  will  seldom  furnish  above  one  hundred  and  fifty 
good  prints  before  requiring  retouching.  When  the  plate  b^g^  to 
wear,  the  practice  is  to  work  it  over  again,  partially,  with  the  cradle, 
and  afterwards  to  again  have  recourse  to  the  scrapera ;  and  in  this  way 
impressions  of  fifty  at  a  time  may  be  taken ;  so  that  by  alternately 
retouching  and  printing  by  fifties,  five  hundred  prints  are  frequently 
obtained  from  one  copper-plate.  But  from  a  stee^plate  eight  or  ten 
times  that  number  may  be  obtained.  The  process  is  the  same  in  the 
one  case  as  in  the  other,  but  heavier  ^TreMur^  on  the  grounding-tool 
is  requisite  on  a  steel-plate.  A  greater  number  of  toaya  also  is 
desirable,  and  these  may  be  effected  without  rendering  the  subsequent 
engraving  hable  to  more  rapid  deterioration,  as  would  be  the  case 
upon  copper.  As  many  as  ninety  ways  are  frequently  used  on  steel, 
while  the  number  on  a  copper-plate  varies  from  twenty-four  to  forty, 
which  latter  is  rarely  exceeded. 

The  discovery  of  the  art  of  engraving  in  mezzotinto  has  been  a 
subject  of  some  controversy.  The  account  commonly  given  of  its 
discovery  is,  that  Prince  Rupert  observed  one  morning  a  soldier 
engaged  in  cleaning  from  his  musket  the  rust  which  ^e  night^w  had 
occasioned,  and  perceiving  upon  it,  as  he  thought,  some  resemblance  to 
a  figure,  it  occurred  to  hun  whether  or  not,  by  corroding  or  grounding 
a  plate  all  over  in  a  manner  resembling  the  rust,  he  might  not  after- 
wards scrape  away  a  design  upon  it,  from  which  impressions  might 
be  obtained.  He  tried,  it  is  said,  and  succeeded,  and  thus  became 
the  inventor  of  mezzotinto  engraving.     The  merit  of  the  disooveiy 
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iVM  daimed  in  the  'Parentalia/  p.  214,  for  Sir  Christopher  Wren, 
on  the  ground  of  a  oommunication  which  he  made  to  the  Royal 
Society  in  1662,  the  Journals  of  which  eociety  for  October  in  that  year 
record  that "  Doctor  Wren  presented  some  cute,  done  by  himself  in  a 
new  way,  whereby  he  could  almost  as  soon  do  a  subject  upon  a  plate 
of  brass  or  copper  as  another  could  draw  it  with  a  crayon  upon  paper." 
This  daim  is  however  disposed  of  by  the  fact  that  tihe  principal  mezzo- 
tinto  by  Prince  Rupert,  the  '  Decollation  of  St.  John  the  Baptist,^  after 
a  design  by  Spagnoletto,  bears  date  1658,  which  is  four  years  earlier 
than  Sir  Christopher  Wren's  communication  to  the  Royal  Society; 
whilst  Evelyn's  <  Soalptura  *  (8vo,  1662),  in  which  Rupert's  "  inyention  " 
is  described  and  illustrated  by  an  eograving  executed  by  the  prince, 
was  presented  to  the  Ro^al  Society  at  the  meeting  of  tiie  11th  of  June, 
1662,  or  four  months  pnor  to  Wren's  communication.  (Weld, 'Hist. 
ofRoyalSoc.,'i.  118.) 

But  while  it  is  thus  clear  that  the  pretensions  of  Prince  Rupert 
oompletely  supersede  those  of  Sir  Chriirtopher  Wren,  it  is  certain  that 
those  of  Prince  Rupert  himself  are  invalid. 

The  real  inventor  of  this  art  appears  to  have  been  Louis  von  Siegen 
(bom  1609),  a  lieutenant-colonel  in  the  service  of  the  Landgrave  of 
Hesse  Cassel ;  and  according  to  Raron  Heneiken  ('  Id^  Gdndmle  d'une 
Collection  Complete  d'Estampes,'  1771),  Prince  Rupert  learnt  the  art 
from  Von  Siegen,  whose  first  specimen  made  public  was  a  portrait  of 
the  Princess  Ameliar Elizabeth  of  Hesse.  Proofs  of  this  engraving  of 
the  first  state  bear  the  date  1642 ;  of  what  is  called  the  second  state — 
of  which  there  is  a  fine  impression  in  the  Print  Room  of  the  Britiah 
Museumr— the  date  is  1643,  which  is  Jifteen  years  antrrior  to  the  earlieat 
of  Prince  Rupert's  dates.  In  the  same  collection  there  are  other  prints 
by  Von  Siegen,  one  of  which,  if  the  external  evidence  were  insufficient, 
would,  we  think,  place  the  question  beyosd  dispute;  for,  although 
without  a  date,  it  bean  conclusive  internal  evidence  of  having  been 
produced  in  the  very  infancy  of  the  art,  since  it  exhibits  a  total  mis- 
conception or  taiisapplication  of  its  peculiar  local  powers,  which,  as  we 
have  said,  are  especially  calculated  for  large  masses  of  shadow  of  an 
indefinite  character,  such  as  a  plain  background  to  a  portrait.  The 
work  to  which  we  allude,  which  is  a  portrait  of  the  Princess  of  Orange, 
the  eldest  daughter  of  Charles  I.,  is  a  mixture  of  line-engraving  and 
meezotinto,  and  in  it  the  backgrotmd  (which,  if  the  mixed  style  be 
used,  would  be  best  effected  by  the  mezzotint  ground)  is  performed 
wholly  in  cross-hatches  by  the  old  process ;  while  the  flesh  and  even 
the  hair,  in  which  line-engraving  mi^t  have  been  applied  with  advan- 
tage, are  produced  wholly  by  the  new  process  of  mezzotinto.  .  Von 
Siegen's  known  mezzotinto  plates  are,  we  believe,  in  all  only  seven  in 
number.  There  are  also  works  by  Theodore  Caspar  FUrstenbuig,  who 
probably  learnt  the  art  from  Von  Siegen,  which  bear  date  1666,  being 
earlier  than  anything  by  Prince  Rupert;  but  the  works  both  of 
Fiirstenburg  and  Prince  Rupert  are  engraved  entirely  by  the 
newly  discovered  process  of  mezzotinto,  and  evince  a  more  matured 
knowledge  of  its  powers  than  those  of  its  inventor  Von  Siegen.  We 
will  only  further  add  the  remarkable  fact,  that  Von  Siegen  frequently 
attached  the  word  "inventor"  to  his  works,  of  which  we  subjoin  an 
instance  in  the  inscription  to  a  '  Holy  Family,'  engraved  by  him  after 
Carracd,  and  one  of  his  latest  performances :  "  Eminentissimo  Principi 
Domino  D.  Julio  Mazzarini,  S.R.E.,Cardinali,  &c.,novi  hujus  Sculptun© 
modi  primtu  inventor  Ludovicus  k  Siegen  humilissime  oflfert,  dicat  et 
conseorat.  A®  1657." 


mezzotinto- ground ;  and  it  should  also  be  stated  that  there  is  by  Sir 
Christopher  Wren  a  head  of  a  blackamoor,  which  is  thought  to  have  been 
done  by  a  proeess  diflFering  from  that  of  Prince  Rupert  But  these 
observations  relate  not  to  the  principle  of  the  art,  but  merely  to  the 
tool  with  which  the  ffround  is  produced.  The  more  perfect  instrument 
at  present  used  (that  is,  the  cradU)  is  said  by  Bartsch  to  have  been 
invented  by  Blooteling,  a  very  skilful  engraver  in  mezzotinto,  who 
produced  many  of  his  works  about  1672. 

It  is  in  our  own  country  that  mezzotinto  engraving  has  been  carried 
to  the  greatest  perfection,  and  it  attained  excellence  eariy  in  the  last 
century.  It  was  the  favourite  mode  of  Sir  Joshua  Reynolds,  for  whose 
style  its  painter-like  breadth  was  singularly  well  fitted,  and  his  patronage 
called  forth  a  school  of  engravers  who  at  once  exhibited  the  full  capa- 
bilities of  the  method.  Nothing  finer  in  their  way  can  be  desired  than 
the  long  series  of  prints  after  Reynolds  by  James  M'Ardell,  Fisher, 
Dickinson,  Richard  Houston,  Valentme  Qreen,  and  the  Watsons 
^^^*J^^^  ""^  Caroline);  while,  in  a  somewhat  diflTerent  way, 
Riofaanl  Earlom  contributed  more  perhaps  to  the  improvement  and 
extension  of  this  art  than  any  one  else,  and  whose  works,  emSracini? 
^most  every  dass  of  subjeot  (histoiy,  portrait,  still  life,  Ac.),  are  in 
almost  every  oolleodon  of  importance  in  the  country.  The  superiority 
thus  acquired  by  the  English  mezzotinto  engraveiu  has  been  well 
iMintamed  down  to  the  present  day,  when,  in  Mr.  Cousins,  and  others 
of  scanely  leas  celebrity,  we  possess  artists  without  equals  amonjr 
foreigners  m  this  branch  of  art 

MIASMA  u  a  Greek  word  (fjJturfm)  signifying  pollution  or  comiptton 
generally,  and  IS  employed  to  designate  a  certain  volatile  deleteriouR 
prmdple,  ansmg  either  from  the  bodies  of  the  wck,  trom  animal  or  ' 
V'Sfetflble  »ub«t*iioo*«,  or  from  the  e*rth,  »nd  «iipiiWc  of  exertinc-  a 


morbid  influence  on  those  exposed  to  its  action.    To  the  texrestrial 
emanations  the  Italians  have  given  the  name  of  malaria  (from  maU 
and  aria,  bad  air),  and  this  wotd  has  been  generally  adopted  into  oths 
languages.  To  those  emanations  which  arise  from  the  bodies  of  the  aick, 
the  term  contagion  is  more  properly  applied.  In  common  parianoe,  then. 
miasma  is  seldom  employed  to  designate  the  contagioua  effluvium  ai 
disease,  but,  with  the  adjunct  marsh,  is  restricted  to  tHe  sense  a 
which  malaria  is  used  :  hence  We  speak  of  marsh  Tn<MTmt.  axid  malaru 
ss  one  and  the  same  thing.    Though  marshes,  whether  salt  or  fresh, 
are  prolific  sources  of  malaria,  they  are  by  no  means  the  only  soarce* ; 
the  mud  which  is  left  by  the  drying  of  extensive  ponds  and  lakea,  the 
half -wet  ditches  of  fortifications,  and  neglected  sewers  and  drains,  are 
capable  of  furnishing  this  poison.     The  decomposition  of  regetaKle 
matter,  in  other  circumstances  than  in  connection  with  soil,  is  likewise 
capable  of  producing  it;  this  has  been  exemplified  in  the  sicklinesi  at 
ships  from  the  leakage  of  sugar  into  a  damp  hold.   Having  enumerated 
some  of  the  sources  of  miasma,  the  question  naturally  soggesta  itself.— 
What  are  the  conditions  essential  to  its  development  f-  The  mere  naou 
of  marsh  miasma  suggests  the  idea  of  stagnant  water,  and  if  the  pr^ 
ceding  enumeration  of  circumstances  under  which  the  production  d 
malaria  takes  place  be  examined,  it  will  be  found  that  vegetable  matte' 
and  moisture  are  present  in  all  the  examples,  and  that  animal  matter  » 
so  oceasionally.  But  how  great  soever  may  be  the  share  which  moisture 
has  in  its  production,  it  is  certain  that  only  a  very  small  proportion  i§ 
necessary.    A  marsh,  the  whole  surface  of  which  is  thoroughlj  wet,  i$ 
comparatively  innocuous ;   but  if  partially  or  entirely  dried  by  the 
summer's  heat,  it  becomes  extremely  pestilential  in  autumn ;  indeti 
malaria,  in  its  most  intense  degree,  has  been  met  with  in  low  laD>ii 
which  had  become  as  dry  as  a  brick  ground,  with  the  vegetation  utterk 
burnt  up,  and  hence  a  high  temperature  seems  to  be  another  ageot 
necessary,  or  at  least  favourable  to  its  development.     Aooording  ic 
Dr.  .Ferguson,  the  only  condition  indispensable  to  the  production  d 
mansh  miasma  on  all  surface  capable  of  absorption,  is  the  paucity  cf 
water  where  it  had  previously  recently  abounded,  a  rule  to  which  be 
assures  us  there  is  no  exception  in  climates  of  high  teftipersture.    Of 
the  chemical  and  physical  properties  of  malaria  nobbing  is  known ;  erea 
the  very  obvious  question,  whether  it  is  always  the  same  Idnd  of  poisco. 
OT  whether  a  multiplicity  of  such  poisons  may  not  exist,  is  one  whidi 
the  present  state  of  our  knowledge  does  not  enable  us  to  answer.    The 
occasional  existence  of  putrefaction  in  conjunction  with  malaria  u  an 
accidental  concomitant,  but  by  no  means  essential  to  its  activity  as » 
poison.    With  regard  to  the  effects  of  malaria,  these  manifest  them- 
selves in  a  longer  or  shorter  period  after  exj^ure  to  its  influence,  sad 
consist  chiefly  in  the  production  of  intermittent,  remittent,  and  yellov 
fevers,  dysentery,  and  typhus.    The  long-continued  applieati<m  of  Uk 
same  poison  in  a  diluted  form  gives  rise  to  various  disotders  of  minor 
import,  gradually  undermines  the  constitution,  and  producses  prematuR 
old  age ;  even  the  inferior  animals  and  vegetables  partake  of  the  geoersl 
depravation  which  characterises  malarious  districtis.    The  most  effidect 
means  of  preventing  the  generation  of  the  malarious  poison,  and,  bj 
consequence,  the  diseases  to  which  it  gives  rise,  are,  the  draining  of 
swampy  lands,  and  preventing  the  accumulation  of  putrid  or  putresdbl« 
vegetable  or  animal  matter. 

MICHAELMAS,  the  feast  of  St.  Michael  the  anhanffel,  29th  of 
September.  Brady  says  it  was  first  established  in  ▲.£.  487.  MichjmTma*. 
day  is  one  of  the  regular  periods,  in  this  coimtry,  for  settling  rente: 
and  an  old  custom  is  still  m  use  of  having  a  roast  goose  to  dinner  on 
that  day,  probably  because  geese  are  at  this  time  most  plentiful  and  in 
the  highest  perfection.  There  were  formerly  many  superstitions  con- 
nected with  the  observance  of  this  day. 

(Brand's  Popular  Antiquities,  Sir  H.  Ellis's  «dit,  1841.) 

MICROMETER  (from  ^lacpbf  small,  and  fi4T(Hfw  a  meoiure),  the 
term  generally  applied  to  contrivances  for  measuring  small  spaces  or 
angles  with  great  accuracy  or  convenience. 

The  word  is  not  applied  to  some  artifices  for  subdividing  the  gradut- 
tions  of  an  astronomical  instrument  (for  these  see  Vsbnier),  nor  wh« 
a  magnified  portion  of  a  subsidiary  arc  is  used,  which  may  be  best  ccm- 
sidered  under  the  heads  of  Sector,  and  Zeitith  Seotob,  though  ther 
come  properly  under  the  definition.  We  shall  follow  the  usual  meaih 
ing  of  the  term. 

1,  Wire  Micrometer.  ^"When  the  rays  from  any  bright  object  fall 
upon  a  convex  lens,  an  inverted  image  of  the  object  is  formed,  which 
may  be  viewed  by  the  eye-piece  as  if  it  were  a  material  body.  If  a 
fine  wire  or  spider's  web  be  stretched  across  the  telescope  tube  at  the 
place  where  the  image  is  formed,  this  too  vrill  be  seen  distinctly 
through  the  eye-piece.  Instead  of  fixing  the  wire  to  the  telescope  tube, 
it  is  stretched  across  a  sliding-piece,  which  is  moved  by  a  screw  perpen- 
dicularly to  the  length  of  the  telescopet  and  can  thus  be  made  to 
measure  the  image  in  terms  of  the  revolutions  and  parts  of  the  screw. 
The  head  of  the  screw  is  divided,  and  there  is  an  index  by  which  the 
parts  are  read  off.  A  little  tongue  passing  over  the  notches  of  a  p]at« 
notes  the  whole  number  of  revolutions. 

An  English  gentleman  named  Gascoigne  seems  first  to  have  applied 
this  principle  to  practice,  but  he  unfortunately  lost  his  life,  in  1644,  in 
the  great  civil  war ;  and  though  his  telescope  fell  into  Towxile/s  hand*, 
and  was  used  by  him.  the  const  motion  fioen  not  seem  to  have  bet»n 
generally  knorni  tmtil  it  was  reinvented  by  Auzont  in  l«5b'.  Different 
impmrom'^ntJ'  were  grfldtmllv  iii;»Hc  nearly  np  to  the   i>ro»Pnt  tinir*. 
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The  plate  canying  the  wire  ia  drawn  by  the  screw,  and  held  back  by 
springs,  which  prevent  any  lost  time.  A  micrometer  of  this  kind  ia 
DOW  generally  applied  to  circles,  transits,  and  theodolites,  in  addition  to 
the  fixed  wires,  which  of  course  ore  always  necessary.  There  are  two 
verifications :  first,  the  ascertaining  the  value  of  a  revolution  of  the 
screw ;  and  secondly,  determining  the  reading  of  the  screw-head  when 
the  moveable  wire  coincides  with  the  fixed  wire.  In  a  circle  or  theodo- 
lite the  micrometer  wire  is  placed  upon  a  sharp  distant  object,  and  the 
divided  limb  read  off.  The  screw  is  turned  through  several  revolu- 
tions, and  the  object  is  again  bisected  by  moving  the  whole  instru- 
ment by  its  tangent  screw,  and  the  divided  limb  read  off  a  second  time. 
We  have  then  the  same  angle  measured  in  revolutions  of  the  screw 
ond  in  the  divisions  of  the  instrument,  and  by  a  simple  proportion 
have  the  value  of  a  revolution  and  of  a  port.  With  a  transit,  tiie  pa8> 
sage  of  Polaris  over  the  micrometer  wire  is  observed  after  successive 
revolutions  of  the  screw.  The  angular  niotion  of  Polaris  for  the  inter- 
Tals  is  computed  from  the  polar  distance,  and  thus  the  value  in  arc 
obtained  for  a  revolution  of  the  screw.  To  determine  the  zero  position 
of  the  micrometer  wire,  the  moveable  wire  is  brought  to  touch  the 
fixed  wire,  first  on  one  side  and  then  on  the  other,  and  the  screw-head 
read  off  each  time.  The  mean  of  the  two  readings  will  be  that  when 
the  two  wires  are  exactly  superimposed. 

Thepotiticn  wire  micrometer  is  much  used  for  observations  of  double 
stars,  and  is  the  wire  micrometer  proper  for  equatorials.  In  this  con- 
struction there  are  two  wires  parallel  to  each  other,  each  moveable  by 
its  own  screw :  the  whole  apparatus  can  also  be  turned  round  in  the 
plane  of  the  wires,  so  as  to  place  the  wires  in  any  direction,  the  angle 
round  which  it  is  turned  being  read  off  by  two  verniers  upon  a  smail 
circle  called  the  poeiHon  circle.  In  measuring  a  double  star  the  wires 
are  brought  near  each  other,  and  the  apparatus  turned  round  until  the 
two  stars  are  either  threaded  on  one  of  the  wires,  or,  being  pkced 
between  them,  are  judged  to  He  in  the  same  direction.  The  division 
of  the  micrometer  circle  is  then  read  off,  and  the  observation  in  posi- 
tion is  made.  Now,  by  tixe  divided  circle  of  the  micrometer  turn  the 
apparatus  round  90°,  and  the  wires  will  be  at  right  angles  to  the  line 
joining  the  two  stars.  By  moving  the  equatorial,  place  one  ^vire  a  on 
one  of  the  stars,  and  place  the  other  wire  d,  by  its  screw,  on  the  second 
star.  Read  off  the  screw-head  of  B,  and  then  place  a  on  the  second 
star  by  moving  the  equatorial,  and  b  on  the  first  by  moving  its  screw, 
and  read  off  the  revolutions  and  parts  of  B.  The  difference  of  the  two 
readings  of  B  will  give,  in  revolutions  and  parts  of  the  screw,  twice  the 
angle  between  the  two  stars.  The  process  may  be  repeated,  keeping 
B  fixed  and  moving  a.  Before  or  after  a  series  of  observations  the 
zero  or  index  error  of  the  position  circle  should  be  ascertained.  Place 
the  instrument  nearly  in  the  meridian,  and  make  a  star  run  along  one 
of  the  wires  from  end  to  end.  Read  and  note  the  position  circle, 
which  should  mark  90*  and  270",  and  the  difference  from  this  is  the 
correction  to  be  applied  to  all  the  angles  of  position  observed  during 
the  evening.  The  value  of  a  revolution  of  the  screw  may  be  deter- 
mined by  sepuating  the  two  wires  a  given  number  of  revolutions,  and 
observing  a  series  of  transits  of  known  stars  over  them.  As  large 
equatorials  are  always  carried  by  a  clock  movement,  we  should  recom- 
mend fixing  the  position  micrometer  upon  a  «Kppt»i^-piece,  by  which  a 
small  motion  up  or  down  or  to  the  right  or  left  can  be  given  to  the 
vrires  without  meddling  with  the  clock  or  the  equatorial.  With  this 
apparatus  the  measurement  of  double  stars  is  perfectly  ea^y.  The  wire 
micrometer  requires  illumination  for  seeing  the  wires,  and  the  light 
thus  admitted  often  obliterates  faint  and  ill-defined  objects. 

The  micrometer  microscope,  for  reading  off  the  divisions  of  graduated 
circles,  depends  upon  the  same  principle  as  the  wire  micrometer.  An 
enlarged  image  of  the  divisions  of  the  limb  of  the  circle  is  formed, 
and  this  image  is  measured  by  the  revolutions  and  parts  of  a  screw. 
[Circle.] 

2.  The  divided  object-glasa  micrometer  and  lielUmieter.  If  an  object- 
glass  be  cut  across  so  as  to  form  two  semicircles,  and  the  semilenses  be 
separated  by  sliding  one  beyond  the  other,  each  portion  will  form  its 
proper  image,  and  these  will  retreat  from  each  other  as  the  semilenses 
are  moved.  The  semilenses  are  mounted  on  slides,  and  the  quantity  of 
separation  is  read  off  upon  a  scal&  .  In  Bessel's  heliometer,  a  very  fine 
and  perfect  instrument  of  this  class,  the  focal  length  of  the  object-glass 
is  eight  French  feet,  and  the  aperture  nearly  six  French  inches.  A 
description  and  plate  will  be  found  in  the  '  Astronomische  Nachrichten/ 
Ko.  189.  The  only  objection  which  can  be  made  to  this  species  of 
micrometer,  besides  the  extreme  difficulty  of  constructing  it,  is,  that 
stars  are  not  seen  so  round  and  well  defined  as  in  an  entire  object- 
glass.  Bessel's  measures  of  double  stars  are,  however,  so  far  as  we  can 
judge,  the  most  accurate  that  have  yet  been  made.  Suppose  a  double 
star  is  to  be  measured  with  the  heuometer :  the  whole  of  the  object 
end  is  turned  round,  until  four  stars  appear  in  a  right  line,  and  the 
semilenses  are  sepaiated  imtil  the  stcurs  appear  to  be  exactly  at 
the  same  distance  from  each  other,  when  the  scale  is  read  off.  The 
semilenses  are  then  ^lifted  in  a  contrary  direction,  sliding  the  two 
images  over  each  other,  until  they  again  appear  to  be  at  equal  dis- 
tances, and  the  scale  is  again  read  offl  The  separation  of  the  scale  is 
four  times  the  angular  distance  between  the  stu^.  There  is  a  position 
oirde,  on  which  the  direction  of  the  stars  is  read  off  In  measuzing 
the  diameters  of  the  sun,  planets,  &c.,  the  two  images  are  made  to 
touch  on  opposite  odes;  and  in  obseryatioDB  of  Halley's  comet  it  was 


Inade  to  coincide  with  the  neighbouring  stars.  The  divided  object- 
glass  micrometer  is  on  the  same  principle  as  the  heliometer;  a  cap 
containing  the  divided  lenses  is  placed  over  the  object-glass  of  the 
telescope.  A  similar  micrometer  may  be  obtained  by  dividing  one  of 
the  lenses  of  an  eye-piece;  and  it  seems  probable  that,  with  large 
telescopes,  this  micrometer  may  be  of  considerable  use  in  measuring 
small  angles.  There  is  a  good  deal  of  colour  in  the  images,  but  not  at 
the  point  of  contact.  Micrometers  of  this  class  require  no  illumi- 
nation. 

S.  Betide  and  drcular  micrometer.  The  micrometers  hitherto  de- 
scribed are  applied  to  the  accurate  measures  of  small  angles;  the 
present  class,  though  very  useful  in  certain  cases,  are  of  much  lower 
pretensions.  The  reticle,  or  diaphragm,  as  it  is  sometimes  called,  ia 
any  fixed  arrangement  of  wires  or  bars  which  can  be  applied  to  a 
telescope  for  the  purpose  of  measurement.  They  are  chiefly  iwedwhen 
an  object  will  not  admit  of  illumination,  or  where  the  astronomer  has 
no  accurately  divided  instniment  at  his  disposal,  or,  as  in  the  case  of 
La  Caille  at  the  Cape  of  Good  Hope,  when  the  object  is  to  fix  approxi- 
mately a  greater  number  of  stars  than  could  be  done  in  the  same  time 
with  ordinary  instruments.  Suppose  a  cross  like  an  X  or  V  to  be  cut 
out  of  brass-plate  and  inserted  in  the  principal  focus  of  a  telescope 
with  the  axis  of  the  letter  in  a  meridian.  A  star  in  passing  through 
the  field  is  occulted  at  its  passage  behind  each  of  the  bars,  and  the  time 
noted.  The  interval  will  show,  by  an  easy  calculation,  how  far  it 
passes  from  the  vertex ;  and  the  mean  of  the  times,  the  moment  when 
it  passes  the  axis  of  the  diaphragm.  If  the  true  position  of  any  one 
star  BO  passing  is  known  from  any  other  source,  all  the  other  stars  can 
be  thus  determined  differentially  with  respect  to  it  The  method  is 
not  very  accurate,  but  may  often  be  applied  advantageously  and  with 
very  small  instrumental  means.  If  a  fine  wire  be  drawn  perpendicular 
to  the  axis,  and  a  bright  star,  observed  with  illumination,  be  made  to  nm 
along  the  wire,  the  axis  of  the  diaphragm  can  be  set  in  a  meridian,  and 
that  is  the  only  verification  necessary.  The  computation  in  declination 
will  be  least  if  the  angle  between  the  bars  is  such  that  the  base  of  the 
triangle  is  equal  to  its  altitude.  This  reticle  is  very  convenient  for 
mapping,  if  placed  in  the  meridian,  or  for  cometary  observation,  if  the 
telescope  lb  mounted  as  an  equatorial,  however  rudely. 

The  circular  micrometer  was  introduced,  we  believe,  by  Olbers,  and 
perfected  by  Frauenhofer  ('  Astron.  Nachricht.'  iv.  22 ).  A  metal  ring 
is  set  in  the  centre  of  a  perforated  glass  plate,  and  the  outer  and  inner 
edge  of  the  ring  is  turned  true.  The  plate  ia  fixed  in  the  focus  of  a 
telescope,  and  the  appearance  is  that  of  a  ring  suspended  in  the  heavens. 
The  telescope  is  pointed,  and  ^e  observer  notes  the  time  when  a  star 
disappears  at  the  outer  ring,  re-appears  on  the  inner  ring,  disappeaxB 
again,  and  finally  re-appeara.  If  two  stars  be  thus  observed,  it  is  dear 
that  when  a  mean  is  taken  of  the  disappearances  and  re-appearances  of 
each,  that  the  difference  between  the  two  means  will  be  ^e  differeaoe 
of  right  ascension  between  the  two  stars,  and  therefore  that  if  one  be 
known,  the  other  is  detemuned.  Again,  if  the  diameter  of  the  ring 
has  been  determined,  and  the  declination  of  the  stars  nearly  known, 
the  time  of  describing  the  chord  of  the  ring  will  give,  by  an  easy  com- 
putation, the  distance  of  the  chord  from  the  centre,  and  that  the  more 
accurately  the  smaller  the  chord  described.  The  sum  or  difference  of 
these  two  distances  is  the  difference  of  the  stars  in  declination.  The 
computation  of  the  second  star  with  its  approximate  declination  may 
be  repeated  if  the  stars  are  near  the  pole.  It  will  be  seen  that  nothing 
is  required  for  the  circular  micrometer  but  the  power  of  fixing  the 
telescope  for  a  few  minutes  until  a  known  star  passes  the  field,  and 
that  no  illumination  is  required.  It  ia  especially  the  apparatus  for 
determining  the  place  of  a  faint  comet  or  planet,  and  in  the  hands  of 
Olbers,  Harding,  and  many  other  German  astronomers,  has  been  of 
infinite  use  in  cometary  astronomy,  and  in  the  discovery  and  observa- 
tion of  the  small  planets.  When  the  comet  has  a  large  motion,  or 
when  the  position  of  the  star  ii  so  low  as  to  require  attention  to  the 
difference  of  refraction,  the  computation  ia  a.  little  more  complicated, 
but  generally  scarcely  any  computation  is  required,  and  the  results,  in 
right  ascension  at  least,  are  good.  The  observations  at  the  inner  edge 
of  the  ring  are  to  be  prefen^Bd.  When  however  the  object  will  bear 
illumination,  and  the  astronomer  possesses  a  telescope  so  mounted  that 
he  can  apply  a  wire  micrometer  to  it,  the  results  from  this  are  incom- 
parably more  accurate,  and  the  reticle  above  mentioned  ia  certainly 
better  for  determining  declination.  Frauenhofer  afterwards  ('  Aatronom. 
Nach.'  iv.  43)  proposed  another  ring  and  reticle  micrometer.  He  out 
a  series  of  rings  or  lines  upon  a  piece  of  plane  glass  which  he  placed  in 
the  principal  focus  of  the  object-glass,  and  then  by  a  side  lamp  illumi- 
nated the  rings,  leaving  the  rest  of  the  field  dark.  It  is  evident 
that  for  certain  observations  this  micrometer  would  have  great 
advantages. 

There  are  many  other  micrometers,  but  they  are  not  In  such  general 
use  as  to  demand  any  notice  here.  The  reader  will  find  them  very  fully 
and  elaborately  described  in  Pearson's  '  Practical  Astronomy,'  voL  ii. 
See  also  Herschel  and  South's  '  Observations  of  880  Double  and  Triple 
Stars '  (pp.  22,  28),  containing  tables  of  the  values  of  Troughton'a 
screws. 

Since  the  above  article  was  written  by  the  Rev.  R.  Sheepshanks, 
micrometiy,  like  all  other  branches  of  science,  has  put  forth  new  shoots. 
In  the  original  micrometer  of  Gasooigne,  nicely  ground  panUel  edges 
of  brass  plate  were  used,  and  Dr.  Hooke  made  the  important  improve* 
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ment  of  subntitutixig  parallel  hairs.  Such  an  instrument  embodies  the 
principle  of  the  best  and  most  recent  micrometers.  The  most  difficult 
as  well  as  important  part  ox  this  instrument  is  the  screw  or  screws  by 
which  the  forks  are  moved.  Their  threads  must  not  only  be  at  the 
same  distance  from  each  other,  but  have  their  inclination  equal  all 
round.  In  the  screw  of  Troughton's  micrometer  there  are  about  108 
threads  in  an  inch. 

The  usual  method  of  finding  the  value  of  a  revolution  of  the  screw 
has  been  already  given.  The  method  of  Professor  Gauss  of  Gottingen 
is  thus  stated  by  Sir  David  Brewster  ('  Encyclopaedia  Britannica/  art. 
'  Micrometer ') : — "  He  employs  for  this  purpose  a  standard  telescope, 
with  a  micrometer,  the  value  of  whose  scale  haa  been  aocurately  deter- 
mined. Since  the  wires  of  a  telescope-micrometer  adjusted  to  distinct 
vision  of  the  stars  or  planets  are  accurately  in  the  focus  of  parallel  rays 
falling  on  the  object-glass,  it  follows  that  rays  issuing  from  the  wires 
and  f idling  on  the  inside  of  the  object  glass  will  emerge  from  it  perfectly 
parallel.  Now  if  we  place  the  object-glass  of  the  standard  telescope 
close  or  near  to  that  of  the  first  telescope,  the  parallel  rays  formed  by 
those  issuing  from  its  wires  will  be  refracted  to  the  focus  of  the 
standard  telescope,  and  a  distinct  image  of  the  wires  will  be  there 
formed.  The  observer  therefore  when  he  looks  into  the  standard 
telescope  will  see  distinctly  the  wires  of  the  first  telescope,  and  by 
means  of  his  micrometer  he  will  be  able  to  measure  exactly  the  angular 
distance  of  these  wires  at  whatever  distance  they  may  happen  to  be 
placed.  This  angular  distance,  divided  by  the  revolutions  and  parts 
of  a  revolution  which  are  necessary  to  bring  the  wires  of  the  first 
telescope  to  the  zero  of  their  scale,  will  give  the  value  of  one  revolution 
of  the  screw,  or  of  one  unit  of  the  scale." 

The  parallel  fibres  of  a  micrometer  must  be  extremely  fine,  and  of 
uniform  diameter.  Since  Hooke's  time,  wir^  and  fibres  of  silk  have 
been  used  instead  of  hairs.  Troughton  introduced  the  spider's  line, 
which  he  found  to  be  sufficiently  fine,  opaque,  and  elastic  to  answer 
the  purpose :  the  stretcher,  or  long  line  which  sustains  the  web,  being 
alone  adapted.  The  fibres  of  spun  glass,  of  melted  sealing-wax,  of 
asbestos,  and  the  minute  crystals  of  mezzoUte  have  also  been  used;  but 
Wollaston's  fine  platinum  wire  [Ductility]  has  of  late  years  been 
preferred.  These  wires  offer  another  advantage  in  the  method  of  illu- 
minating them,  which  in  the  transit  instrument  is  generally  done  by 
means  of  a  lamp,  the  light  of  which  passes  along  the  horizontal  axis  to  a 
small  speculum  which  reflects  it  upon  the  wire.  The  new  method  is  to 
make  the  wires  red  hot  by  transmitting  a  voltaic  current  through  them. 
Arago  (who  first  adopted,  if  he  did  not  first  suggest  the  idea)  feared 
that  the  images  of  objects  beyond  and  apparently  near  the  heated  wire 
would  undulate,  but  such  was  not  found  to  be  the  case.  This  method 
of  illumination  has  been  used  for  the  wires  of  the  microscopio  micro- 
meters attached  to  the  Oxford  heliometer  [Heliometeb].  M.  Porro's 
mode  of  illuminating  the  wires  is  to  mount  them  on  glass  plates,  the 
edges  of  which  are  formed  into  suitable  curves,  so  as  to  introduce  a 
thin  vein  of  light  perpendicularly  to  the  axis  of  the  telescope,  so  that 
the  wires  appear  of  a  silvery  white  in  a  dark  field.  Brewster  also  pro- 
posed to  obtain  micrometer  lines  by  placing  in  the  field  of  view  the 
reflected  images  of  a  fixed  or  moveable  system  of  wires,  or  of  lucid 
discs,  attached  to  the  side  of  the  eye-piece.  The  same  distinguished 
optician  has  also  proposed  what  he  calls  photographic  micrometen.  The 
reader  is  of  course  aware  of  the  ease  with  which  microscopic  photo- 
graphs can  be  impressed  upon  a  film  of  collodion — as  many  as  10,000 
portraits  having  been  intnxluced  into  a  square  inch.  "If  a  system  of 
opaque  or  transparent  lines  be  impressed  upon  the  collodion  photo- 
graphicallv,  when  reduced  to  the  minutest  size,  from  a  system  of  lai^ge 
and  sharply  defined  lines,  we  shall  luive  the  most  perfect  micrometrical 
scale  that  can  be  conceived,  the  portion  of  the  coUodion  that  contains 
no  nitrate  of  silver  being  as  transparent  as  if  the  dark  spaces  were  solid 
wires  or  metallic  plates,  placed  in  the  focus  of  the  eye-glass." 

The  plan  of  opening  and  shutting  a  pair  of  parallel  wires  optically 
instiead  of  mechanically,  and  of  using  it  as  a  gencoal  principle  in  micro- 
meters, has  also  been  applied ;  but  for  the  details  we  must  refer  to  the 
treatise  above  quoted,  in  which  will  also  be  found  minute  details 
respecting  various  forms  of  double-image  micrometers,  in  which  two 
singly  refracting  lenses,  semi-lenses,  or  prisms,  are  separated  by  screws, 
or  where  the  two  images  are  separated  optically,  or  in  which  the  two 
images  are  formed  by  double  refraction,  and  many  others. 

For  a  description  of  micrometers  for  microscopes  see  Micboscofx. 

MICROCOSMIC  SALT  (NaO,NH,0,  HO,  POJ.  The  tribario 
phosphate  of  soda,  water,  and  ammonia ;  a  salt  mu(ji  used  as  a  flux  in 
blowpipe  experiments.    [Blowpipb.] 

MICROSCOPE,  the  name  of  an  instrument  for  enabling  the  eye  to 
flee  distinctly  objects  which  are  placed  at  a  very  short  distance  from  it, 
or  to  see  magnified  images  of  small  objects,  and  therefore  to  see  smaller 
objects  than  would  otherwise  be  visible.  The  name  is  derived  from 
the  two  Greek  words,  expressing  this  property,  fuKphs,  tmaU,  and 
<rKove»,  to  tee. 

So  Httle  IB  known  of  the  early  history  of  the  microscope,  and  so 
certain  is  it  that  the  magnifying  power  of  lenses  must  have  been  dis- 
covered as  soon  as  lenses  were  made,  that  there  is  no  reason  for  hazard- 
ing any  doubtful  speculations  on  the  question  of  discovery.  We  shall 
proceed  therefore  at  once  to  describe  the  simplest  forms  of  micro- 
scopes, to  explain  their  later  and  more  important  improvements,  an'l 
fin^y  to  exhibit  the  Instrument  in  its  present  perfect  state* 


In  doing  this  we  shall  assume  that  the  reader  is  familiar  with  the 
information  contained  in  the  articles  Liqht,  Lkns,  Aohboilltic,  Aber- 
ration, and  the  other  subdivisions  of  the  science  of  Optics  which  are 
treated  of  in  this  work. 

The  use  of  the  Umn.ffyagniftfi'ng  has  led  many  into  a  misconception  o£ 
the  nature  of  the  efifect  produced  by  convex  lenses.  It  is  not  always 
understood  that  the  so-'^ed  magnifying  power  of  a  lens  applied  to  the 
eye,  as  in  a  micresoope  is  derived  from  its  enabling  the  eye  to  approach 
more  nearly  to  its  object  than  would  otherwise  be  oompatible  with 
distinct  vision.  The  common  occurrence  of  walking  across  the  street 
to  read  a  bill  is  in  fact  magnifying  the  bill  by  approach ;  and  the 
observer,  at  every  step  he  takes,  makes  a  change  in  the  optical  arrange- 
ment of  his  eye,  to  adapt  it  to  the  lessening  distance  between  himself 
and  the  object  of  his  inquiry.  This  power  of  spontaneous  adjustment 
is  so  unconsciously  exerted,  that  unless  the  attention  be  called  to  it  by 
circumstances,  we  are  totally  unaware  of  its  exercise. 

In  the  case  just  mentioned  the  bill  would  be  read  with  eyes  in  a  very 
different  state  of  adjustment  from  that  in  which  it  was  discovered  on 
the  opposite  side  of  the  street,  but  no  conviction  of  this  fact  would  be 
impressed  upon  the  mind.  If  however  the  supposed  individual  should 
perceive  on  some  part  of  the  paper  a  small  speck,  which  he  suspects  to 
be  a  minute  insect,  and  if  he  should  attempt  a  very  close  approach  of 
his  eye  for  the  purpose  of  verifying  his  suspicion,  he  would  presently 
find  that  the  power  of  natural  adjustment  has  a  Umit ;  for  when  his 
eye  has  arrived  within  about  ten  inches,  he  will  discover  that  a  further 
approach  produces  only  confusion.  But  if,  as  he  continues  to  approach* 
he  were  to  place  before  his  eye  a  series  of  properly  arranged  convex 
lenses  he  would  see  the  object  gradually  and  distinctly  increase  in 
apparent  size  by  the  mere  continuance  of  the  operation  of  approaching. 
Yet  the  glasses  applied  to  the  eye  during  the  approach  from  ten  inches 
to  one  inch,  would  have  done  nothing  more  than  had  been  previously 
done  by  the  eye  itself  during  the  approach  from  fifty  feet  to  one  foot. 
In  both  cases  the  magnifying  is  effected  really  by  the  approach,  the 
lenses  merely  rendering  the  latter  periods  of  the  approach  compatible 
with  distinct  vision, 

A  very  striking  proof  of  this  statement  may  be  obtained  by  the 
following  simple  and  instructive  experiment.  Tue  any  minute  object, 
a  very  small  insect  for  instance,  held  on  a  pin  or  gummed  to  a  slip  of 
glass,;  then  present  it  to  a  strong  light,  and  look  at  it  through  the  finest 
noedle-hole  in  a  blackened  card  placed  about  an  inch  before  it^  The 
insect  will  appear  quite  distinct,  and  about  ten  times  larger  than  its 
usual  size.  Then  suddenly  withdraw  the  card  without  disturbing  the 
object,  which  will  instantly  become  indistinct  and  nearly  invisible. 
The  reason  is,  that  the  naked  eye  cannot  see  at  so  small  a  distance  ae 
one  inch.  But  the  card  with  the  hole  having  enabled  the  eye  to 
approach  within  an  inch,  and  to  see  distinctly  at  that  distance,  is  thus 
proved  to  be  as  decidedly  a  magnifying  instrument  as  any  lens  or  com* 
bination  of  lenses. 

This  description  of  magnifying  power  does  not  apply  to  such  instru- 
ments as  the  solar  or  gas  microscope,  by  which  we  look  not  at  the 
object  itself,  but  at  its  shadow  or  picture  on  the  wall ;  and  the  descrip- 
tion wiU  require  some  modification  in  treating  of  the  compoimd 
microscope,  where,  as  in  the  telescope,  an  image  or  picture  is  formed 
by  one  lens,  that  image  or  picture  being  viewed  oa  an  original  object 
by  another  lens. 

It  is  nevertheless  so  important  to  obtain  a  dear  notion  of  the  real 
nature  of  the  effect  produced  by  a  lens  applied  to  the  eye,  that  we  will 
adduce  the  instance  of  spectacles  to  render  the  point  more  familiar. 
If  the  person  who  hae  been  supposed  to  cross  the  street  for  the  purpose 
of  reading  a  bUl  had  been  aged,  the  limit  to  the  power  of  adjustment 
would  have  been  discovered  at  a  greater  distance,  and  without  so 
severe  a  test  as  the  supposed  insect.  The  eyes  of  the  very  aged  gene- 
rally lose  the  power  of  adjustment  at  a  distance  of  thirty  or  forty 
inches  instead  of  ten,  and  the  spectacles  worn  in  consequence  are  as 
much  magnifying  glasses  to  them  as  the  lenses  employed  by  younger 
eyes  to  examine  the  most  minute  objects.  Spectacles  are  magnifying 
glasses  to  the  aged  because  they  enable  such  persons  to  see  as  closely 
to  their  objects  as  ^e  young,  and  therefore  to  see  the  objects  laiger 
than  they  could  themselves  otherwise  see  them,  but  not  laiger  than 
they  are  seen  by  the  unassisted  younger  eye. 

In  saying  that  an  object  appears  laiger  at  one  time,  or  to  one 
person,  than  another,  it  is  neoessaiy  to  guard  against  misconception. 
By  the  apparent  size  of  an  object  we  mean  the  angle  it  subtends  at  the 
eye,  or  the  angle  formed  by  two  lines  drawn  from  the  centre  of  the 
eye  to  the  extremities  of  the  object.    In  fg,  1,  the  lines  ab  and  b  b 
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drawn  from  the  arrow  to  the  eye  fbrm  the  angle  abb,  which,  when 
the  angle  is  smallj  is  nearly  twice  as  great  as  the  ang^e  o  b  d  formed  by 


MICROSCOPK. 


UICBOSCOPB. 


linefl  dnwn  from  a  nmilar  arrow  at  twice  the  diatanoe.  The  arrowAB 
will  tberofore  appear  nearly  twice  aa  long  aa  OD,  being  seen  under 
twioe  the  angle,  and  in  the  aame  proportion  for  any  greater  or  leaaer 
difforence  in  distance.    The  angle  in  queattmi  is  caUed  the  angle  of 

Tiaion,  or  the  viaual  angle.  ^  ^     . .  xi.         i 

The  angle  of  Tiaion  mtut  however  not  be  oonfonnded  with  the  angle 
of  the  pencil  of  light  by  which  an  object  ia  aeen,  and  which  ia  explained 
in  fig.  2,    Hen  we  have  drawn  two  airowa  placed  in  reUtion  to  the 

Af.  s. 


^e  as  befora,  and  from  the  centra  of  each  have  drawn  lines  exhibiting 
the  quantity  of  light  which  each  point  will  aend  into  the  eye  at  tlie 
reapectiye  distancea. 

Noir*  if  s  F  represent  the  diameter  of  the  pujnl,  theangle  sat  ahowa 
the  aixe  of  the  cone  or  pencil  of  light  which  enters  the  eye  from  the 
point  A,  and  in  like  manner  the  ang^e  b  b  r  ia  that  of  the  pencil 
emanating  from  B,  and  entering  the  eye.  Then,  since  bat  ia  double 
BBVy  Itia  evident  that  A  ia  aeen  by  four  timea  the  quantity  of  lig^t 

n  which  could  be  received  from  an  equally  Oluminated  point  at  B ;  ao 
that  the  nearer  body  would  appear  brighter  if  it  did  not  appear  laiger ; 
but  aa  its  apparent  area  is  increaaed  four  timea,  as  well  as  ita  lig^t,  no 
difference  in  this  respect  is  discovered.  But  if  we  could  find  means  to 
send  into  the  eye  a  larger  pendl  of  light,  as  for  instance  that  shown  by 
the  lines  oah,  without  mcreasing  the  apparent  size  in  the  aame 
proportion,  it  ia  evident  that  we  should  obtidn  a  benefit  totally  distinct 
from  that  of  increaaed  magnitude,  and  one  which  is  in  aome  cases  of 
even  moro  importance  than  size  in  developing  the  structure  of  what  we 

::  wish  to  examine.    This,  it  will  be  hereafter  shown,  is  sometimes  done ; 

for  the  present,  we  wish  meroly  to  explain  dearlv  the  distinction 
between  apparent  magnitude,  or  the  angle  tmder  which  the  object  is 
seen,  and  apparent  brightness,  or  the  angle  of  the  pencil  of  light  bv 
which  each  of  its  points  is  seen,  and  with  these  explanationa  we  ahall 
continue  to  employ  the  common  expreaaionB  magnifying  glass  and 
magnifying  power. 

The  magnifying  power  of  a  single  lens  depends  upon  its  focal  length, 
the  object  beingm  fact  placed  nearly  in  its  principal  focus,  or  so  that 
the  light  which  diverges  from  each  point  may,  after  refraction  by  the 

^  lens,  proceed  in  parallel  lines  to  the  eye,  or  as  nearly  so  as  is  requisite 

r  for  distinct  vision.    In  j^.  8^  ab  ia  a  double  convex  lens,  near  which 
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is  a  small  arrow  to  represent  the  object  under  examination,  and  the 
cones  drawn  from  its  extremities  aro  portions  of  the  rays  of  light 
diverging  from  those  points  and  falling  upon  the  lena.  These  rays,  if 
suffered  to  fall  at  once  upon  the  pupU,  would  be  too  divergent  to 
permit  their  beina;  brought  to  a  focus  upon  the  retina  by  the  optical 
arrangements  of  we  eye.  But  being  first  passed  through  the  lens,  they 
aro  bent  into  nearly  parallel  lines,  or  into  lines  diverging  from  some 
points  within  the  limits  of  distinct  vision,  aa  from  o  and  D.  Thus 
altered,  the  eye  receivea  them  preciady  aa  if  they  emanated  from  a 
larger  arrow  placed  at  CD,  which  we  may  auppose  to  be  ten  inches  from 
the  eye,  and  then  the  diflference  between  the  real  and  the  imaginary 
arrow  is  called  the  magnifying  power  of  the  lena  in  question. 

From  what  has  been  said  it  will  be  evident  that  two  persons  whose 
eyes  differed  as  to  the  distance  at  which  they  obtained  distinct  vision, 
would  give  different  results  as  to  the  magnifying  power  of  a  lens. 
To  one  who  can  see  distinctly  with  the  naked  eye  at  a  distance  of  five 
inches,  the  magnifying  power  would  seem  (and  would  indeed  be)  only 
half  what  we  have  assumed.  Such  instances  aro  however  rare ;  the 
focal  length  of  the  eye  usually  ranges  from  six  to  twelve  or  fourteen 
inches,  so  that  the  distance  we  first  assumed  of  ten  inches  is  very 
near  the  true  average,  and  is  a  convenient  number,  inasmuch  as  a 
cipher  added  to  the  denominator  of  the  fraction  which  expresses 
the  focal  length  of  a  lens  gives  its  magnifying  power.  Thus  a  lens 
whose  focal  length  is  one-sixteenth  of  an  inch  is  said  to  magnify  160 
times. 
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When  the  focal  length  of  a  lens  is  very  small  it  ia  diflicuHtomeasore 
accurately  the  distance  between  its  centre  and  its  object  In  such 
cases  the  best  way  to  obtain  the  focal  length  for  parallel  or  nearly 
parallel  rays  is  to  view  the  image  of  some  distant  object  formed  hy  the 
lens  in  question  through  another  lens  of  one  inch  solar  focal  length, 
keeping  both  eyea  open  and  comi>aring  the  image  presented  tlm>ugh 
the  two  lenses  with  that  of  the  naked  eye.  The  proportion  between 
the  two  imagea  ao  aeen  will  be  the  focal  length  required.  Thus  if  the 
image  seen  by  the  naked  eye  is  ten  times  as  laiip  as  that  shown  by  the 
lenses,  'Uie  focal  length  of  the  lens  in  question  is  one-tenth  of  an  inoh. 
The  panea  of  glaaa  in  a  window,  or  courses  of  bricks  in  a  wall,  are  oon- 
venient  objeota  for  thia  purpose. 

In  whichever  way  the  focal  length  of  the  lens  Is  ascertained,  the 
rules  given  for  deducing  its  magnifying  power  are  not  rigorously 
correct,  though  t&ay  are  sufficiently  so  for  ul  practical  purposes,  par- 
ticularly as  the  whole  rests  on  an  assumption  in  regard  to  the  focal 
length  of  the  eye,  and  as  it  does  not  in  any  way  affect  the  actual 
meaaurement  of  the  object  To  calculate  with  great  preciaion  the 
magnifying  power  of  a  lena  with  a  given  focal  length  of  eye,  it  is  neces- 
sary mt  uie  thickness  of  the  lens  be  taken  into  the  account,  and  also 
the  focal  length  of  the  eye  itself. 

We  have  Mtherto  considered  a  magnifying  lens  only  in  reference  to 
its  enlargement  of  the  object,  or  the  increase  of  the  angle  under  which 
the  object  is  seen.  A  further  and  equally  important  consideration  is 
that  of  the  number  of  rays  or  quantity  of  light  by  which  every  point 
of  the  object  is  rendered  visible.  The  naked  eye.  as  shown  in  fig.  2, 
admits  from  each  point  of  every  visible  object  a  cone  of  light  having 
the  diameter  of  the  pupil  for  its  base,  and  most  persons  are  fftmiliAr 
with  that  beautiful  provision  by  which  in  oases  of  excessive  brilliancy 
the  pupil  apontaaeoualy  contracta  to  reduce  the  cone  of  admitted  light 
within  betfable  limita.  This  effect  ia  still  further  produced  in  the 
experiment  already  deacribed,  of  looking  at  an  object  through  a 
needle-hole  in  a  card,  which  ia  equivalent  to  reducing  the  pupil  to  the 
size  of  a  needle-hole.  Seen  in  tnis  way  the  object  becomes  compara- 
tively dark  or  obscure,  because  each  point  is  seen  by  means  of  a  very 
small  cone  of  light,  and  a  little  consideration  will  suffice  to  explain  the 
different  effects  produced  by  the  needle-hole  and  the  lens.  Both  change 
the  angular  value  of  the  cone  of  light  presented  to  the  eye,  but  the 
lens  changes  the  angle  by  bending  the  extreme  rays  within  the  limits 
suited  to  distinct  vision,  while  the  needle-hole  effects  the  same  purpose 
by  cutting  off  the  rays  which  exceed  those  limits. 

It  has  l^en  shown  that  removing  a  brilliant  object  to  a  greater  distance 
will  reduce  the  quantity  of  light  which  each  point  sends  into  the  eye, 
as  effectually  as  viewing  it  through  a  needle-hole ;  and  magnifying  an 
object  by  a  lens  has  been  ahown  to  be  the  same  thing  in  some  respects 
as  removing  it  to  a  greater  distance.  We  have  to  see  the  magnified 
picture  by  the  light  emanating  from  the  small  object,  and  it  becomes 
a  matter  of  difficulty  to  obtain  from  each  point  a  sufficient  quantity  of 
light  to  bear  the  diffusion  of  a  great  magnifying  power.  We  want 
to  perform  an  operation  just  the  reverse  of  applying  the  ca(d  with 
the  needle-hole  to  the  eye — ^we  want  in  some  cases  to  bring  into 
the  eye  the  largest  possible  pencil  of  lig^t  from  each  point  of  the 
object 

deferring  to  fig.  8,  it  will  be  observed  that  if  the  eye  could  see  the 
small  arrow  at  the  distance  there  shown  without  the  intervention  of 
the  lens,  only  a  very  small  portion  of  the  cones  of  light  drawn  from 
its  extremities  would  enter  the  pupil ;  whereas  we  have  supposed  that 
i^r  being  bent  by  the  lens  the  whole  of  this  light  enters  the  eye  as 
part  of  the  cones  of  smaller  angle  whose  summits  are  at  o  and  o. 
These  cones  will  further  explain  the  difference  between  large  and 
small  pencils  of  light ;  those  from  the  small  arrow  are  large  pencils; 
the  dotted  cones  from  the  large  arrow  are  small  pencils. 

In  assuming  that  the  whole  of  this  light  could  have  been  suffered  to 
enter  the  eye  through  the  lens  a  b,  we  cud  so  for  the  sake  of  not  per- 
plexing the  reader  with  too  many  considerations  at  once.  He  must 
now  learn  that  so  large  a  pencil  of  light  passing  through  a  single  lens 
would  be  so  distorted  by  the  spherical  figure  of  the  lens,  and  by  the 
chromatic  dispersion  of  the  glass,  as  to  produce  a  very  confusea  and 
imperfect  image.  This  confusion  may  he-  greatly  diminished  by 
reducing  the  pencil ;  for  instance,  by  applying  a  stop,  as  it  is  called, 
to  the  lens,  which  is  neither  more  nor  less  than  the  needle-hole 
applied  to  the  eye.  A- small  pencil  of  light  may  be  thus  transmitted 
through  a  single  lens  without  suffering  from  spherical  aberration'  or 
chromatic  dispersion  any  amount  of  distortion  which  will  materially 
affect  the  figure  of  the  object ;  but  this  (juantify  of  light  is  insufficient 
to  bear  diffiudon  over  ^e  magnified^  pcture,  which  is  therefore  too 
obscure  to  exhibit  what  we  most  desire  to  see — ^those  beautiful  and 
delicate  markings  by  which  one  kind  of  organic  matter  is  distinguished 
from  another.  With  a  small  aperture  these  markings  are  not  aeen  at 
all;  with  a  large  aperture  and  a  aingle  lens  they  exhibit  a  faint 
nebulous  appearance  enveloped  in  a  chromatic  mist,  a  state  which  is  of 
course  uttmy  valueleaa  to  the  naturalist,  and  not  even  amuaing  to  the 
amateur. 

It  becomes  therefore  a  most  important  problem  to  reconcile  a  large 
aperture  with  distinctness,  or,  as  it  is  called,  dtfinition  ;  and  this  has 
been  done  in  a  considerable  degree  by  effecting  ^e  required  amount  of 
refraction  through  two  or  moHs  lenses  instead  of  one,  thus  reducing 
the  anglea  of  incidence  and  refraction,  and  producing  other  effects 
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wbieb  will  be  dwrtij  notiotd.    TbM  was  tet  aooomplulwd  In  a  ntis- 
fMtoiy  xxuomer  by— 

Dr.  WoBa9km*$  dotOlet, 

mvented  by  tba  oelebratad  philotopber  whose  name  it  been ;  it  ooDeisliB 
ol  two  pUnO'CQnyex  leoeee  (Jig.  4)  heYing  their  fooal 
lengtha  in  the  proportion  ol  1  to  3,  or  neerly  to,  and 
pUoed  at  a  dieteaoe  whioh  een  be  eeotriiained  beet  by 
aotual  eaqteriment  Their  plane  cita  are  placed  towaide 
the  object,  and  the  lene  of  ehorteet  fooal  leagtti  next 
the  object 
It  appeara  that  Dr.  WoUaeton  wae  led  to  tibia  inyenUon 
by  cflnaidering  that  the  achromatie  HuTghenean  ejre-meoe,  whioh  wiU  be 
hereafter  deaoibed,  would,  if  rereraed,  poeeeaa  aunuar  good  propertiee 
aa  a  aimple  microaoope.  But  it  will  be  evident  when  the  eye-pieoe  ia 
undentood,  that  the  circmnataooee  which  render  it  achrmnaitie  are 
▼ery  imperfectly  applicable  to  the  aimple  mioroeoope,  and  that  the 
doublet,  without  a  nice  adjustment  of  the  atop,  would  be  Taludeaa. 
Pr.  Wollaaton  makea  no  aUuaion  to  a  atop»  nor  ia  it  oertain  that  he 
oontemplated  ita  introduction,  although  hta  iUneaa,  which  tenninated 
fatally  aoon  after  the  presentation  of  his  paper,  may  aooount  £or  the 
omiaaion. 

The  nature  of  the  oorreetiona  which  take  place  in  the  doublet  ia 
explained  in  the  amiezed  diagram  (Jig,  6),  where  lol'  Ib  the  object, 
r  a  portion  of  the  pupil,  and  d  n  the  atop,  or  limiting  aperture^ 
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Kow,  it  will  be  obeeryed  that  each  of  the  pencUa  of  light  from  the 
extremities  L  j/  of  the  object  is  rendered  eccentrical  by  the  atop,  and 
of  consequence  each  passes  through  the  two  lenses  on  opposite  auiee  of 
their  common  axis  op;  thus  each  becomes  affected  by  opposite  errors, 
which  to  some  extent  balance  and  correct  each  other.  To  take  the 
pencil  L,  for  instance,  which  enters  the  eye  at  r  B  b  B,  it  ia  bent  to  the 
right  at  the  first  lens,  and  to  the  left  at  the  second ;  and  as  each 
bending  alters  the  direction  of  the  blue  rays  more  than  the  red,  and 
moreover  as  the  blue  rays  fall  nearer  the  margin  of  the  second  lens, 
where  the  refraction,  being  more  powerful  than  near  the  centre,  com- 
pensates in  some  degree  for  the  greater  focal  length  of  the  second  lens, 
the  blue  and  red  rays  will  emerge  very  nearly  parallel,  and  of  con- 
sequence colourless  to  the  eye.  At  the  same  time  the  spherical  aber- 
ration has  been  diminished  by  the  circumstance  that  the  aide  of  the 
pencil  which  passes  one  lens  nearest  the  axis  passes  the  other  nearest 
the  margin. 

This  explanation  applies  only  to 'the  pencils  near  the  extremities  of 
the  object  The  central  pencil,  it  is  obvious,  would  pass  both  lenses 
symmetrically ;  the  same  portions  of  light  occupying  nearly  the  same 
relative  places  on  both  lenses.  The  blue  light  would  enter  the  second 
lens  nearer  to  its  axis  than  the  red,  and  being  thus  less  refracted  than 
the  red  by  the  second  lens,  a  small  amount  of  compensation  would  take 
place,  quite  different  in  principle  and  inferior  in  degree  to  that  which 
ia  produced  in  the  excentrical  pencils.  In  the  intermediate  spaces  the 
corrections  are  still  more  imperfect  and  uncertain ;  and  this  explains 
the  cause  of  the  aberrations  which  must  of  necessity  exist  even  m  the 
beat-made  doublet.  It  is,  however,  infinitely  superior  to  a  single  lens, 
and  will  transmit  a  pencil  of  an  angle  of  from  85^  to  50*  without  any 
Yery  sensible  errors.  It  exhibits  therefore  many  of  the  usual  test- 
objeets  in  a  very  beautiful  manner. 

The  next  step  in  the  improvement  of  the  simple  microacope  bears 
more  analogy  to  the  eye-piece.    This  improvement  was  made  by  Mr. 


Holland,  and  it  conaiata  (aa  ahown  ia  Jig.6)m  aubatitiitiag  two 
for  the  firat  in  the  douUet,  and  retaining  the  stop 
between  them  and  the  third.  The  first  bending, 
being  thus  eflbcted  hj  two  lepaea  inatead  of  one,  ia 
accompanied  by  smaller  aberrations,  which  are  there* 
fore  more  compleiriy  balanced  or  corrected  at  the 
aecond  bending,  in  the  <^poaite  direction,  by  the 
third  lena.  This  combination,  though  called  a  triplet,  ia  eisentially  • 
doublet,  in  which  the  anterior  lens  is  divided  into  two.  For  it  must 
be  recollected  that  the  first  pair  of  lenses  merely  acoompliahes  what 
might  have  been  done,  though  with  less  precision,  by  one ;  but  the 
two  lenses  of  the  doublet  are  opposed  to  each  other;  the  second 
diminishing  the  magnifying  power  of  the  first.  The  first  pair  of  lenses 
in  the  triplet  concur  in  producing  a  oertain  amount  of  mi^fnifyin^ 
power,  which  is  diminished  in  quantity  and  corrected  aa  to  aberration 
at  the  third  lena  by  the  change  in  relation  to  the  poaition  of  the  axis 
which  takes  place  in  the  pencil  between  what  is  virtually  the  first  and 
second  lens.  In  this  combination  the  errors  are  atiU  further  reduced 
by  the  close  approximation  to  the  object  which  causes  the  refractionn 
to  take  place  near  the  ads.  Thua  the  tranamisaion  of  a  atill  larger 
angular  pencil,  namely  65^  ia  rendered  compatible  ¥rith  diatanetneaa, 
and  a  more  inteaae  image  is  preaanted  to  the  eye. 

Every  increase  in  the  number  of  lenaea  is  attended  with  one  draw- 
back, from  the  circumstance  that  a  certain  portion  of  light  is  loat  by 
reflection  and  absorption  each  timis  that  the  ray  entera  a  new  mediwn. 
Thii  loea  beara  no  aenaible  proportion  to  the  gain  ariaing  from  the 
locreaaed  aperture,  which,  beinip^  aa  the  aqnara  of  the  diameter, 
multipliea  rapidly ;  or  if  we  eatimate  by  the  angle  of  the  admit<t>ed 
penoif,  which  ia  more  eaaily  ascertained,  the  intensity  will  be  aa  the 
aquare  of  twice  the  tangent  of  half  the  angle. 
To  eiplain  thia,  let  o  B  {fy,  7)  repreaent  the 
diameter  of  the  lena,  or  of  that  part  of  it  which 
ia  really  employed;  oa  the  perpendicular  drawn 
from  ita  centre^ and  ▲  b,  ad,  the  extreme  raya  of 
the  incident  pencil  of  light  i>ab.  Then  the 
diameter  being  2  cb,  the  area  to  which  the  in- 
tenaity  of  viaion  ia  proportiopaj  will  be  (2  o  b)', 
and  OB  ia  evidentiy  tne  tangent  of  the  angle  oab, 
which  is  half  the  angle  of  the  admitted  pencU 
DAB.  Or,  if  a  be  uaed  to  denote  the  angular 
aperture,  the  expression  for  the  intensity  is 
(2  tan.  i  a)*,  which  increaaea  so  rapidly  with  the 
increaae  of  a,  aa  to  make  the  loss  of  hght  by  re- 
flection and  absorption  of  little  consequence. 

The  combination  of  three  lenses  approachei^  aa  haa  been  stated, 
very  doae  to  the  object;  ao  doae  indeed  as  to  prevent  the  use  of 
more  than  three ;  and  this  constitutes  a  limit  to  the  improvement 
of  the  simple  microscope,  (for  it  is  called  a  simple  microscope,  although 
consisting  of  three  lenses,  and  althon^  a  compoimd  microscope  may 
be  made  of  only  three  or  even  two  lenses;)  but  the  different  arrange- 
ment which  givea  rise  to  the  term  compound  will  be  better  under- 
stood when  that  instrument  is  explained. 

Before  we  proceed  to  describe  the  simple  microscope  and  its 
appendages,  it  will  be  weU  to  explain  such  other  points  in  reference  to 
the  form  and  materials  of  lenses  as  are  most  likely  to  be  interesting. 

A  veiy  useful  form  of  lens  was  propoaed  by  Dr.  Wollaston,  and 
called  by  him  the  periscopic  lens.  It  consiBted  of 
two  hemispherical  lenses,  cemented  together  by  their 
plane  faces,  having  a  stop  between  them  to  limit 
the  'aperture.  A  similar  proposal  was  mad9  by  Kr. 
Coddmgton,  who,  however,  executed  the  project  in 
a  better  manner,  by  cutting  a  groove  in  a  whole 
sphere,  and  filling  the  groove  with  opaque  matter. 
His  lena,  which  ia  the  well-known  Ooddington  lena, 
ia  shown  in  Jig,  8.  It  gives  a  krge  fidd  of  view, 
which  ia  equally  good  in  all  directiona,  aa  it  ia 
evident  that  the  pencils  A  a'  and  bb'  paaa  through 
under  precisely  the  same  circumstances.  Its  sphe- 
rical form  has  the  further  advantage  of  rendering 
the  position  in  which  it  is  held  of  comparatively 
littie  consequence.  It  ia  therefore  very  convenient 
as  a  hand-lena,  but  its  definition  is  of  course  not  ao 
good  aa  that  of  a  well-made  doublet  or  achromatic 
lens. 

Another  very  useful  form  of  doublet  was  propoaed 
by  Sir  John  JBTerschel,  chiefly  like  the  Coddiugton 
lens,  for  the  sake  of  a  wide  field,  and  chiefly  to  be 
used  in  the  hand.  It  is  shown  in  Jig.  9:  it  oonsiafca 
of  a  double  convex  or  crossed  lena,  having  the  radii 
of  curvature  as  1  to  6,  and  of  a  plane  concave  lens 
whose  focal  length  ia  to  that  of  the  convex  lena  as 
13  to  5.  B    A 

Various,  indeed  innumerable,  other  forma  and  combinationa  of 
lenses  have  been  projected,  some  displaying  much  ingenuity,  but  few 
of  any  practical  use.  In  the  Catadioptric  lenses  the  lifht  emetges 
at  ridit  angles  from  its  enterii^  direction,  being  mected  from 
a  suruoe  cut  at  an  angle  of  45  dc^^rees  to  the  axes  of  the  curved 
surfaces. 


a.  comtpauitat  increaie  in  olinitiiatic  di>p«Enion,  thftt  tho;  would 
tuniiak  vsloabl*  matarlils  far  Irmif,  uumuuab  u  thi  rrfnotion*  would 
be  uoompluhed  bjr  ihillowar  amrrtm,  and  ootusquBntlf  with  dimiiiidmi 
■phancml  mbarrMion.  But  tluaa  hopaa  wen  diHippointed  ;  everTbliiiig 
that  ingRiuitT  and  pemTanuiiw  could  aooampluh  wu  tried  by  Mr. 
VarUy  «id  Kr.  Priti^iud,  uoder  the  partrcouge  of  Dr.  Ooring.  It 
■ppoutd,  however,  that  the  great  reOectiTS  powar,  the  doubly-ratraot- 
ing  propvrtf,  the  oolour,  and  the  hetorogeneoua  itructure  of  Uie  jawela 
which  wwa  tried,  mi^  mun  than  oauDt«rbBUi)Oed  the  bwnSta 
■riling  from  th^  gnatar  refractive  power,  and  left  no  doubt  of  the 
anperiori^  of  ikilfully  made  glue  doublet*  and  tiipleta.  The  idea  ii 
BOW,  in  Iwt,  abaodoHd ;  and  the  vuna  reourk  ia  applioable  to  the 
ig  fluid  lenaaa,  and  to  the  projeuta  for  giving  to 


glaaa  other  than  ipherieal  lurfaoes.  . 
By  the  tarm  mip^  microeoope  ia  n 


la  in  which  the  objeot  ii 
viewed  directly  throu^  a  leua  or  oombinatiiHi  of  leoaea,  juit  aa  wa 
have  auppoaad  an  arrow  or  an  iiuact  to  be  viewed  throogh  a  f^Mm  held 
in  the  bMid.  When,  however,  the  raagnihriDg  pawn-,  ol  the  glaaa  ia 
conaidenbta,  in  other  worda,  when  iti  tucU  length  ia  vety  ahort,  and 
ita  proper  diitanoe  from  it*  object  ot  cotueqaenoe  equ^y  ^lort,  it 
requirea  to  be  placed  at  that  prefer  diatanoe  with  gnat  preoiaian  :  it 


.  .t  towarda  or  from  another  frame  or  atage  which 
holda  the  object.  It  ia  then  called  a  microecope,  and  it  ia  fumlahed, 
according  to  mrcamataaoai,  iiilli  lamia  and  minora  to  oollect  and 
reflect  the  tight  upon  the  objeot,  and  vrilh  other  convaDiencae  which 
will  now  be  daacribad. 

One  of  the  beat  (onua  of  a  atoud  for  a  limpls  niieroaoope 
fig,  10,  where  a  ia  a  bnwa  pillar  acrewed  '        '  -      " 
atag*  for  the  objecla,  leoured  to  tho  • 


henda  ate  at  c.  By  nrnmxa  of  the  large  milled  hand  d,  a  triangular  bar, 
having  a  rack,  ia  elevated  out  of  the  rtem  i,  carrying  the  lens-holder  I, 
which  haa  a  horizontal  movement  in  one  direction,  by  msam  of  a 
rack  worked  by  the  millsd  head  r,  and  tn  the  other  direction  by 
turning  on  a  circular  pin.  A  concave  mirror  o  reflecte  tbo  light 
iipwirda  through  the  hole  in  the  atage,  aoA  a  lena  may  be  attached  to 
the  atage  for  the  pnrpTBfl  of  throwing  light  on  an  opaque  object,  in  the 
same  way  that  wa  forcej*  H  for  holding  sooh  objeete  ia  attached. 
This  microacope  ia  peculiarlyadapted,  by  )t*  broad  atage  and  ita  geneial 
iteadinoBS,  for  diaaooling ;  and  it  ia  rendered  mora  convenieiit  (or  this 
purpose  hy  placing  it  between  two  inclined  planea  of  mahogany,  which 


primary  object,  a  ]<tot  may  be  made  at  the  lower  end  o(  the  fttm  a, 
to  aUow  the  whole  to  take  an  inclioed  position ;  and  them  th«  tptinf' 
olipe  shown  upon  the  atege  are  useful  to  retain  the  obfeot  in  iti  fit*. 
Nomeroni  comenlent  appendagee  may  be  made  to  aoeompaoy  meh 
microeoopea,  which  it  will  be  impoaribleto  mention  in  detail:  tlianuiit 
uaefol  are  Mr-  Tarley'a  opjllary  oagea  for  oontadnlng  airiinalaiil»  in  ' 
water,  and  parte  of  aquatio  jduita ;  alaa  hii  tnbta  for  obtaining  aod 
aepaniting  aaoh  olneota,  and  hia  phial  and  phial-holder  for  preaerving 
and  (idllbtting  am^  living  apaoimena  of  the  Chara,  Kitella,  and  other 
duilar  planta,  and  obeemng  thrir  oinnilatiou.  Ha  phial-mioroBoope 
aflbrda  faoiUtiea  for  obeetving  the  opentioni  of  mlnnte  vegetable  and 
^<m*1  life. 

The  mode  ot  illomiaatiDg  objscta  is  one  on  which  we  mnat  give  boom 
further  information,  tor  the  manner  in  which  an  objeot  ia  lighted  ii 
aeoond  in  Importanee  Only  to  the  eiodlenoe  ot  the  glaaa  throng  whidl 
it  is  seen.  In  inveatigating  any  new  or  unknown  specimen,  it  abonld 
be  viewed  in  tuina  by  every  deaorlption  of  light,  direct  and  oblique,  aa 
a  tranaparant  objeot  and  aa  an  opaque  abject,  with  strong  and  with 
faint  light,  with  large  angular  pencils  and  with  amall  angular  pandla 
thrown  in  all  poMibls  direotiona.  Every  ohange  will  probaUy  develope 
some  new  fact  in  reference  to  the  atmeture  of  the  object,  wtuoh  should 
Itaelf  be  variad  in  the  mode  of  mounting  in  eve^  possible  wiiy.  It 
should  be  aeen  both  wet  and  dry,  and  immersed  m  fluids  of  'various 
qualities  and  densttiea,  mcb,  (er  instance,  aa  water,  alcohol,  oil,  and 
Canada  balaam,  which  laat  haa  a  rafraotive  power  neaxly  equal  to  that 
of  glaaa.  It  the  objeot  be  ddleate  v^ietable  tiwua,  it  will  be  in  mma 
raepect*  rendered  mM«  vkible  by  gentle  heating  or  icorching  1^  a 
olaar  fin  placed  between  two  plataa  ot  glaaa.  In  tbia  way  the  worn! 
veaaeli  of  aaparagna  and  other  aimilar  vegetablee  may  be  beautdtnlly 
diaplayed.  Dyeing  tha  objeeta  in  linctnra  of  iodine  irill  in  soma  eaaea 
anawer  thia  purpoae  better. 

But  the  principal  queatkm  in  regard  to  illumination  is  the  mag- 


nitode  of  the  iUuminating  pencil,  particularly  in  refeienoe  to  trans- 
paraBt  objeota.  OeneraJly  speaking  the  ilinmjnating  pendl  should  be 
IS  laiva  aa  can  be  received  by  the  lens,  and  no  la^r.  Any  light 
beyond  Uiia  producea  indistinctness  and  glare.  The  auper^uous  li^tt 
fnmi  the  mirror  may  be  cut  oft'  by  a  scieeu  having  various-siied 
placed  below  the  stage ;  but  (he  best  mode  of  illumination  is 


„  of  the  inatrument  contuning  a  lens  a  b 
(fy.  11),  which  can  beelevaW'or  dopraased  witliin  certain  lindta  at 
plaaaure;  aai  at  tho  lower  end  is  a  stop  with  a  limited  aperture  on. 
A  plane  miiTor  B  r  reoaivea  the  nys  ot  li^t  l  l  from  the  sky  or  a 
white  eloud,  whioh  laat  ia  the  beet  aource  of  ligjil,  and  reflecta  them 
npwaida  through  the  aperture  in  CD,  no  that  they  are  refaMted,  and 
form  an  image  of  the  aperture  at  a,  which  is  sappoed  to  be  nearly  the 
plaoa  of  die  objecL  The  object  ia  sometimes  beat  seen  when  the 
image  of  the  aperture  is  also  heat  aeen ;  and  eometiDiea  it  is  beat  to 
alovato  the  summit  o  of  the  cone  a  D  a  above  tho  object,  and  at  other* 
to  d^>re«s  it  below  :  all  which  is  done  at  pleasure  by  the  power  of 
moving  the  lena  ab.  If  artJGcia)  light  (aa  a  lamp  or  candle)  be 
employed,  the  Bame  must  be  placed  ii  the  principal  focus  of  a  large 
detached  lena  on  a  atand,  so  that  the  njt  l  l  may  tall  in  parallel  linea 
on  the  mirror,  or  aa  they  would  f^  bom  the  cloud.  This  nill  be 
found  an  advanti^a,  not  only  when  the  Wollaaton  oondenaar  ia 
employed, but  alao  whan  the  mirror  and  diaphragm  are  uaed.  A  good 
mode  of  imitating  artiflcially  the  light  of  a  white  cloud  opposite  tb» 
eun  has  been  propoeed  by  lilr.  Varley  :  ho  ooveie  the  surface  of  the 
miiTor  under  the  stags  with  carbonate  of  soda  or  any  fimilar  material. 
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and  then  ocmcentrateB  the  sun's  light  upon  its  suiface  by  a  large  oon- 
^^nirfr^  lens.  The  intense  white  light  diffused  from  the  surface  of  the 
soda  forms  an  excellent  substitute  for  the  white  cloud.,  which,  when 
opposite  the  sun  and  of  considerable  mE»,  is  the  best  day-light,  as  the 
pure  sky  opposite  to  the  sun  is  the  worst. 

The  Compound  Microscope  may,  as  before  stated,  consist  of  only  two 
lenses,  while  a  simple  microscope  has  been  shown  to  contain  sometimes 
three.  In  the  triplet  for  the  simple  microscope,  however,  it  was 
expliuned  that  the  effect  of  the  two  first  lenses  was  to  do  what  might 
have  been  accomplished,  though  not  so  well,  by  one ;  and  the  third 
merely  effected  certain  modifications  in  the  light  before  it  entered  the 
eye.  But  in  the  compound  microscope  the  two  lenses  have  totally 
different  functions ;  the  first  receives  the  rays  from  the  object,  and, 
bringing  them  to  new  foci,  forms  an  image,  which  the  second  lens 
treats  as  an  original  object,  and  magnifies  it  just  as  the  single  micro- 
scope magnified  the  object  itself. 
The  annexed  figure  (12)  shows  the  course  of  the  rays  through  a  com- 
pound microscope  of  two  lenses  The  rays 
proceeding  from  the  object  a  b  are  bo  acted 
upon  by  the  lens  c  D.  near  it,  and  thence 
called  the  objective,  that  they  are  converged 
to  foci  in  a'b',  where  they  form  an  enlarged 
image  of  the  object,  as  would  be  evident  if 
a  piece  of  oiled  paper  or  ground  glass  were 
placed  there  to  receive  them.  They  are  not 
so  intercepted,  and  therefore  the  image  is 
not  renderod  visible  at  that  place ;  but  their 
further  progress  is  similar  to  what  it  would 
have  been  had  they  really  proceeded  from 
an  object  at  a'b.  They  are  at  length  re- 
ceived by  the  eye-lens  L  li,  which  acts  upon 
them  as  the  simple  microscope  has  been 
described  to  act  on  the  light  proceeding 
from  its  objects.  They  are  bent  so  that 
they  may  enter  the  eye  at  B  in  parallel 
.  lines,  or  as  nearly  so  as  is  requisite  for 
distinct  vision,  when  we  say  that  the  rays 
enter  the  eye  in  nearly  paxallol  lines,  we 
mean  only  those  which  proceed  from  one 
point  of  tne  original  object.  Thus  the  two 
'  parallel  rays  m  e  have  proceeded  from  and 
are  part  of  the  cone  of  rays  o  a  D,  emanating 
from  the  point  a  of  the  arrow ;  but  they  do 
not  form  two  pictures  in  the  eye,  because 
any  number  of  parallel  rays  which  the  pupil 
can  receive  will  be  converged  to  a  point  by 
the  eye,  and  will  convey  the  impression  of 
one  point  to  the  mind.  In  like  manner  the 
rays  LB  are  part  of  the  oone  of  rays  emanating 
from  B,  and  the  angle  L  e  m  is  that  under 
which  the  eye  will  see  the  magnified  image 
of  the  arrow,  which  is  evidently  numy  times 
greater  than  the  arrow  could  be  made  to 
occupy  in  the  naked  eye  at  any  distance 
within  the  limits  of  distinct  vision.  The 
magnifying  power  depends  on  two  circum- 
stances :  first,  on  the  ratio  between  the 
anterior  distance  a  o  or  b  d  and  the  posterior 
focal  length  o  b  or  D  a';  and  secondly,  on  the 
power  of  the  eye-lens  L  M.  The  first  ratio  is 
the  same  as  that  between  the  object  a  b  and 
the  image  aV;  this  and  the  focal  length  or 
power  of  the  eve-lens  areboth  eosilv obtained, 
and  their  product  is  tha  power  ox  the  com- 
pound instrument 

Since  the  power  depends  on  the  ratio 
between  the  anterior  and  posterior  foci  of 
the  objective,  it  is  evident  that  by  increasing 
that  ratio  any  power  may  Ve  obtained,  the  same  eye-glass  being  used ;  or, 
having^  determined  the  first,  any  further  power  may  be  obtained  by 
increasing  that  of  the  eye-glass ;  and  thus,  by  a  pre-arrangement  of  the 
relative  proportions  in  which  the  magnifying  power  shall  be  divided 
between  the  objective  and  the  eye-glass,  almost  any  given  distance 
(within  certain  lunits)  between  the  first  and  its  object  may  be  secured. 
This  is  one  valuable  peculiarity  of  the  compound  instrument ;  and 
another  is  the  laige  field,  or  large  angle  of  view,  which  may  be  obtained. 


eveiy  part  of  which  will  be  nearly  equally  good;  whereas  with  the  best 
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the  field-g;lass,  and  the  two  constituting  what  is  called  the  eye-piece. 
This  will  be  more  particularly  explained  in  the  figure  of  the  achromatic 
compound  microscope  presently  given. 

For  upwards  of  a  century  the  compound  microscope,  notwithstanding 
the  advantages  above  mentioned,  was  a  comparatively  feeble  and 
inefl&cient  instrument,  owmg  to  the  distance  which  the  light  had  to 
traverse,  and  the  consequent  increase  of  the  chromatic  and  spherical 
aberrations.    To  explain  this  we  have  drawn  in  ;Jy.  12  a  second  image 


near  a^,.  the  &ot  being  that  the  object-gUss  would  not  form  one 
image,  as  has  been  supposed,  but  an  infinite  number  of  variously- 
coloured  and  various-m»Bd  images,  occupying  the  space  between  the 
two  dotted  arrows.  Those  nearest  the  objeot-j^biBB  would  be  red,  and 
those  nearest  the  eye-glass  would  be  blue.  The  effect  of  this  is  to 
produce  so  much  confusion,  that  the  instrument  was  reduced  to  a 
mere  toy,  although  these  errors  were  diminished  to  the  ujtmost  possible 
extent  by  limiting  the  aperture  of  the  object-glass,  and  thus  restricting 
the  angle  of  the  pencil  of  Ughtfrom  each  point  of  the  object  But 
this  involved  the  defects,  already  explained,  of  making  the  picture 
obscure,  so  that  on  the  whole  the  best  compound  instruments  were 
inferior  to  the  simple  microscopes  of  a  single  lens,  with  which  indeed 
uU  the  important  observations  of  the  last  century  were  made. 

Even  after  the  improvement  of  the  simple  microscope  by  the  use  of 
doublets  and  triplets,  the  long  course  of  the  rays  and  the  luge  angular 
pencU  required  in  the  compound  instrument  deterred  the  most  sanguine 
from  anticipating  the  period  when  they  should  be  conducted  through 
such  a  path  free  both  from  spherical  and  chromatio  errors.  Philo- 
sophers of  no  less  eminence  than  M.  Biot  and  Dx.  WoUaston  had 
predicted  that  tiie  compound  would  never  rival  the  simple  microscope, 
and  that  the  idea  of  achromatising  its  object-glass  was  hopeless.  Nor 
can  these  opinions  be  wondered  at  when  we  consider  how  many  years 
the  achromatic  telescope  had  existed  without  an  attempt  to  apply  its 
principles  to  the  compound  microscope.  When  we  consider  the  small- 
neoB  of  Uie  pencil  required  by  the  telescope,  and  the  enormous  increase 
of  difficulty  att^Ung  every  enlargement  of  the  penoU — when  we  con- 
sider further  that  these  difficulties  had  to  be  contended  with  and 
removed  by  operations  on  portions  of  g^ass  so  small  that  they  are 
themselves  almost  microscopic  objects,  we  shall  not  be  surprised  that 
even  a  cautious  philosopher  and  most  able  manipulator  like  Dr. 
Wollaston  should  prescribe  limits  to  improvement. 

Fortunately  for  science,  and  especially  for  the  departments  of  animal 
and  vegetable  physiology,  these  predictions  have  been  shown  to  be 
unfounded.  The  compound  microscope  has  been  elevated  from  the 
condition  we  have  described  to  that  of  being  the  most  important 
instrument  ever  bestowed  by  art  upon  the  investigator  of  nature^  It 
now  holds  a  very  high  rank  among  philosophical  implements,  while  the 
transcendent  beauties  of  form,  colour,  and  oiganiaation  which  it  reveals 
to  us  in  the  minute  works  of  nature,  render  it  subservient  to  the  most 
delightful  and  instructive  pursuits.  To  these  claims  on  our  attention 
it  appears  likely  to  add  a  third  of  still  higher  importance.  The 
microscopic  examination  of  the  blood  and  other  human  organic  matter 
will  in  all  probability  afford  more  satisfactory  and  conclusive  evidence 
regarding  the  nature  and  seat  of  disease  than  any  hitherto  appealed  to, 
and  will  of  consequence  lead  to  similar  certainty  in  the  choice  and 
application  of  remedies. 

Soon  after  the  year  1820  a  series  of  experiments  was  begun  in  France 
by  M.  Selligues,  which  were  followed  up  by  Frauenhofer  at  Munich, 
by  An^ici  at  Modena,  by  M  Chevalier  at  Paris,  and  by  the  late  Mr. 
Tulley  in  London.  In  1824  the  last-named  excellent  artist,  without 
knowing  what  had  been  done  on  the  Continent,  made  the  attempt  to 
construct  an  achromatic  objective  tor  a  compound  microscope,  and 
produced  one  of  nine-tenths  of  an  inch  focal  length,  composed  of  three 
lenses,  and  transmitting  a  pencil  of  eighteen  degrees.  This  was  the 
first  that  had  been  made  in  England ;  and  it  is  due  to  Mr.  Tolley  to 
say,  that  as  regards  accurate  correction  throughout  the  field,  that  glass 
has  not  been  excelled  by  any  subsequent  combination  of  three  lenses. 
Such  an  angular  pencil,  and  such  a  focal  length,  would  bear  an  eye- 
piece adapted  to  produce  a  gross  magnifying  power  of  one  hundred  aud 
twenty.  Mr.  Tulley  afterwards  made  a  combination  to  be  placed  in 
front  of  the  first-mentioned,  which  increased  the  angle  of  the  trans- 
mitted pencil  to  thirty-eight  degrees,  and  bore  a  power  of  three 
hundred. 

While  these  practical  Investigations  were  in  progress,  the  subject  of 
achromatism  engaged  the  attention  of  some  of  the  most  prof  ouikI 
mathematicians  in  Eng^d.  Sir  John  Hersohel,  Professor  Airy, 
Professor  Barlow,  Mr.  Coddington,  and  others,  contributed  lugely  to 
the  theoretical  examination  of  the  subject ;  and  though  the  results  of 
their  labours  were  not  immediatdy  applicable  to  the  microscope,  they 
essentially  promoted  its  improvement. 

For  sometime  prior  to  1820  the  subject  had  occupied  the  mind  of  a 
gentleman,  who,  not  entirely  practical,  like  the  first,  nor  purely 
mathematical,  like  the  last-mentioned  dass  of  inquirers,  was  led  to  the 
discovery  of  certain  properties  in  achromatic  combinations  which  had 
been  before  unobserved.  These  were  afterwards  experimentsUy 
verified ;  and  in  the  year  1829  a  paper  on  the  subject,  bv  the  discoverer, 
Mr.^  Joseph  Jackson  Lister,  was  read  and  published  tby  the  Royal 
Society.  The  principles  and  results  thus  obtained  enabled  Mr.  Lister 
to  form  a  combination  of  lenses  which  transmitted  a  pencil  of  fifty 
degrees,  with  a  huge  field  correct  in  every  part :  as  this  paper  was  the 
foundation  of  the  recent  improvements  in  achromatic  microscopes,  and 
as  ito  results  are  indispensable  to  all  who  would  make  or  understand 
the  instrument,  we  shall  give  the  more  important  parts  of  it  in  detail, 
and  in  Mr.  Lister's  own  words. 

"I  would  premise  that  the  planoconcave  form  for  the  correcting 
flint  lens  has  in  that  quality  a  strong  recommendation,  particularly  aa 
it  obviates  tiie  danger  of  error  which  otherwise  exists  in  centring  the 
two  curves,  and  thereby  admits  of  correct  workmanship  for  a  shorter 
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focuB.  To  cement  together  also  the  two  snr&oee  of  the  glass  dimin- 
ishes by  yeiy  nearly  h^  the  loss  of  light  from  reflexion,  which  is  con- 
siderable at  the  numerous  curfaoes  of  a  combination.  I  haye  thought 
the  deameaa  of  the  field  and  brightness  of  the  picture  evidently 
increased  by  doing  this ;  it  prevents  any  dewiness  or  vegetation  from 
forming  on  the  inner  surfaces;  and  I  see  no  disadvantage  to  be 
anticipated  from  it  if  they  are  of  identical  curves,  and  pressed  dosely 
together,  and  the  cementing  i^edium  permanently  homogeneous. 

"  These  two  conditions  then»  that  the  flint  lens  shall  be  plano- 
concave, and  that  it  shall  be  joined  by  some  cement  to  the  convex, 
seem  desirable  to  be  taken  as  a  basis  for  the  microscopic  object-gUss, 
provided  thev  can  be  reconciled  with  the  destruction  of  the  spherical 
and  chromatic  aberrations  of  a  large  pencil. 

"  Now  in  every  such  glass  that  has  been  tried  by  me  which  has  had 
its  correcting  lens  of  either  Swiss  or  English  glass,  vrith  a  double 
convex  of  plate,  and  has  been  made  achromatic  by  the  form  given  to 
the  outer  curve  of  the  convex,  the  proportion  has  been  such  between 
the  refractive  and  dispersive  powers  of  its  lenses,  that  its  figure  has 
been  correct  for  rays  issuing  from  some  |x>int  in  its  axis  not  far  from 
its  principal  focus  on  its  plane  side,  and  either  tending  to  a  conjugate 
focus  within  the  tube  of  a  microscope,  or  emerging  nearly  paralleL 
''LetAB  (fig,  IS)  be  supposed  such  an  obiect-glass,  and  let  it  be 

roughly  considered  as  a  plano-convex  lens,  with  a 
curve  ABC  running  through  it,  at  which  the 
spherical  and  chromatic  errors  are  corrected  which 
are  generated  at  the  two  outer  surfaces;  and  let 
the  glass  be  thus  free  from  aberration  for  rays 
r  DE  o  issuing  from  the  radiant  point  F,  H  e  being 
a  perpendicular  to  the  convex  surface,  and  i  d  to 
the  plane  one.  Under  these  circumstances,  the 
angle  of  emergence  oeh  much  exceeds  that  of 
incidence  r  d  z,  being  probably  nearly  three  times 
as  great. 

"  If  the  radiant  is  now  made  to  approach  the 
glass,  so  that  the  course  of  the  ray  F  D  E  o  shall 
be  more  divergent  from  the  axis,  as  the  angles  of 
incidence  and  emeigence  become  more  nearly 
equal  to  each  other,  the  spherical  aberration  pro- 
duced by  the  two  will  be  found  to  bear  a  leas 
proportion  to  the  opposing  error  of  the  single 
correcting  curve  A  a  B ;  for  such  a  focus  therefore 
the  rays  will  be  over-corrected. 

"  But  if  F  still  approaches  the  glass,  the  an^Ie 
of  incidence  continues  to  increase  with  the  m- 
creaaing  divergence  of  the  ray,  till  it  will  exceed 
that  of  emergence,  which  has  in  the  meanwhile 
been  diminishing,  and  at  length  the  spherical 
error  produced  by  them  will  recover  its  original 
proportion  to  the  opposite  error  of  the  curve  of 
oorreotion.  When  f  has  reached  this  point  F"(at 
which  the  angle  of  incidence  does  not  exoe(Bd 
that  \A  emeigenoe  so  much  as  it  had  at  first  come  short  of  it),  the  rays 
again  pass  the  g^ass  free  from  spherical  aberration. 

"  If  F  be  carried  from  hence  towards  the  glass,  or  outwards  from  its 
original  place,  the  angle  of  incidence  in  the  former  case,  or  of  emer- 
gence in  the  latter,  becomes  disproportionately  efi'eotive,  and  either 
way  the  aberration  exceeds  the  correction. 

"These  facts  have  been  established  by  careful  experiment:  they 
accord  with  every  appearance  in  such  combinations  of  the  plano- 
convex glasses  as  have  come  under  my  notice,  and  may,  I  believe,  be 
extended  to  this  rule,  that  in  general  an  aehromatio  object-glass,  of 
whidh  the  inner  surfaces  are  in  contact,  or  nearly  so,  will  have  on  one 
side  of  it  two  f od  in  its  axis,  for  the  rays  proceeding  from  which  it 
will  be  truly  corrected  at  a  moderate  aperture ;  that  for  the  space 
between  Uieee  two  points  its  qiherioal  aberration  will  be  orer-oorreoted, 
and  beyond  them  either  way  under-corrected. 

"  The  longer  ^>lanatio  focus  may  be  found,  when  one  of  the  plano- 
convex object-glasses  is  placed  in  a  microscope,  by  shortening  the  tube, 
if  the  g^ass  shows  over-correction ;  if  >  under-correotion,  by  lengthening 
it,  or  by  bringing  the  rays  together,  should  they  be  parallel  or  diver- 
gent, by  a  very  small  good  teLoecope.  The  shorter  focus  is  got  at  by 
sliding  the  glass  before  another  of  sufficient  length  uid  large  aperture 
that  is  finely  corrected,  and  bringing  it  forwsinds  till  it  gives  the  re- 
flexion of  a  bright  point  from  a  globule  of  quicksilver,  sharp  and  free 
from  mist,  when  the  distance  can  be  taken  between  the  g^ass  and  the 
object. 

"  The  longer  focus  is  the  place  at  which  to  ascertain  the  utmost 
aperture  that  may  be  given  to  the  glass,  and  where,  in  the  absence  of 
spherical  error,  its  exact  state  of  correction  as  to  colour  is  seen  most 
distinctly. 

"  The  correction  of  the  ohromatio  aberration,  like  thai  of  the  sphe- 
rical, tends  to  excess  in  the  maiginal  rays ;  so  that  if  a  glasa  whidi  is 
achromatic,  with  a  moderate  aperture,  has  its  cell  opened  wider,  the 
cirde  of  rays  thus  added  to  the  pencil  will  be  rather  overHSorrected  as 
to  colour. 

'!The  same  tendency  to  over-conection  is  produced,  if,  without 
varying  the  aperture,  the  divei^gence  of  the  incident  rays  is  much 
augmented,  as  in  an  object-glass  placed  in  front  of  another ;  but  genau 


Tally  in  this  position  a  part  only  ol  its  aperture  comes  into  use ;  so 
that  the  two  properties  mentioned  neutralise  each  other,  and  ita 
chromatic  state  remains  unaltered.  If  for  example  the  outstanding 
colours  were  observed  at  the  longer  focus  to  be  green  and  daret, 
which  show  that  the  nearest  practicable  approach  is  made  to  the  union 
of  the  spectrum,  they  usually  continue  nearly  the  same  for  the  whole 
space  between  the  foci,  and  for  some  distance  beyond  themdther  way. 

"  The  places  of  these  two  foci  and  their  proportions  to  eadi  other 
depend  on  a  variety  of  circumstances.  In  several  object-glasses  that  I  have 
had  made  for  trial,  plano-convex,  with  their  inner  surfiuMS  cemented, 
their  diameters  the  radius  of  the  flint  lens,  and  their  colour  pretty 
well  corrected,  those  composed  of  dense  flint  and  light  plato  have  had 
the  rays  from  the  longer  focus  emerging  nearly  parallel;  and  this 
focus  has  been  not  quite  three  times  the  distance  of  the  shorter 
from  the  glass :  with  English  flint  the  rays  have  had  more  con- 
vergence, and  the  shorter  focus  has  borne  a  rather  leas  proportion  to 
the  longer. 

"  If  the  surfaces  are  not  cemented,  a  striking  efiect  is  produced  by 
minute  differences  in  their  curves.  It  may  give  some  idea  of  this, 
that  in  a  glass  of  which  nearly  the  whole  disc  was  covered  with  colour 
from  contact  of  the  lenses,  the  addition  of  a  film  of  varnish,  so  thin 
that  this  colour  was  not  destroyed  by  it,  caused  a  sensible  change  in 
the  spherical  correction. 

"  I  have  found  that  whatever  extended  the  longer  aplanatic  focus, 
and  increased  the  convergence  of  its  rays,  diminished  the  relative  length 
of  the  shorter.  Thus  by  turning  to  the  concave  lens  the  flatter  instead 
of  the  deeper  side  of  a  convex  lens,  whose  radii  were  to  each  other  as 
31  to  35,  the  pencil  of  the  longer  aplanatic  focus,  from  being  greatjy 
divergent,  was  brought  to  converge  at  a  very  small  distance  behmd  the 
glass ;  and  the  length  of  the  shorter  focus,  which  had  been  one-half 
that  of  the  lon^,  became  but  one-sixth  of  xK 

"  The  direction  of  the  aplanatic  pencils  appears  to  be  scarcdy  affected 
by  the  differences  in  the  thickness  of  glasses,  if  their  state  as  to  colour 
is  the  same. 

"  One  other  property  of  the  double  object-glsss  remains  to  be  men- 
tioned, which  is,  that  when  the  longer  aplamatic  focus  is  used,  the 
marginal  rays  of  a  pencil  not  coincident  with  the  axis  of  the  glass  are 
distorted,  so  that  a  coma  is  thrown  outwards ;  while  the  contrary  effect 
of  a  coma  directed  towards  the  centre  of  the  Add  is  produced  by  the 
rays  from  the  shorter  focus.  These  peculiarities  of  the  coma  seem 
inseparable  attendants  on  the  two  fod,  and  are  as  conspicuous  in  the 
achromatic  meniscus  as  in  the  plano-convex  object-glass. 

**  Of  several  purposes  to  which  the  particulars  just  siven  seem 
applicable,  I  must  at  present  confine  myself  to  the  most  obvious  ona 
They  furnish  the  means  of  destroying  with  the  utmost  ease  both 
aberrations  in  a  large  focal  pencil,  and  of  thus  surmounting  what  has 
hitherto  been  the  diief  obstacle  to  the  perfection  of  the  microscope. 
And  when  it  is  considered  that  the  curves  of  its  diminutive  object- 
glasses  have  required  to  be  at  least  as  exactly  proportioned  as  those  of 
a  large  telescope  to  give  the  image  of  a  bright  point 
equally  sharp  and  colourless,  and  that  any  dumge 
made  to  correct  one  aberration  was  liable  to  disturb 
the  other,  some  idea  may  be  formed  of  what  the 
amount  of  that  obstacle  must  have  been.  It  will 
however  be  evident  that  if  any  object-glasB  is  but 
made  achromatic,  with  its  lenses  truly  worked  and 
cemented,  so  that  thdr  axes  coincide,  it  may  with 
certainty  be  coimected  with  another  possessing  the 
same  requisites  and  of  suitable  focus,  so  that  the 
combination  shall  be  free  from  spheric^  error  also 
in  the  centre  of  its  field.  For  this  the  rays  have 
only  to  be  received  by  the  front  glass  b  {fig.  li) 
from  its  shorter  aplanatic  focus  f",  and  transmitted 
in  the  direction  oif  the  longer  correct  pencil  F  a  of 
the  other  g^ass  a.  It  is  desirable  that  the  latter 
pencil  dioiUd  ndther  converge  to  a  very  short  focus 
nor  be  more  than  very  slightly  if  at  aU  divergent ; 
and  a  little  attention  at  first  to  the  kind  of  glass 
used  will  keep  it  within  this  range,  the  denser  flint 
being  suited  to  the  glasses  of  shorter  focus  and  hunger 
angle  of  aperture. 

*'  The  adjustment  of  the  microscope  is  then 
perfected,  if  neoessary,  by  slightly  varying  the  dis- 
tance between  the  object^lasses ;  and  after  that  is 
done,  the  length  of  the  tube  which  carries  the 
eve-pieces  may  be  altered  greatly  without  disturbing 
the  correction,  oppodte  errors  which  balance  each  o&er  bdng  produoed 
by  thediattge. 

"  If  the  two  glasses  which  in  the  diagram  are  drawn  at  some  distance 
apart  are  brought  nearer  together  (if  the  place  of  a  for  instance  is 
carried  to  the  dotted  figure),  the  rays  transmitted  by  b  in  the  direction 
of  the  longer  aplanatic  pencil  of  a  wiU  plainly  be  derived  from  some 
point  z  more  distant  than  F",  and  lying  between  the  aplanatic  fod  of 
B ;  therefore  (according  to  what  has  been  stated)  this  glass,  and  con- 
sequently the  combination,  wiU  then  be  spherically  over-corrected.  If 
on  the  other  hand  the  distsnce  between  a  and  B  is  increased,  the 
oppodte  effects  are  of  course  produced. 

**  In  combining  severd  glasses  together  it  is  often  convenient  to 
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ttuunnit  m  under-ooirected  penofl^m  tie  front  glaas,  and  to  counter- 
eci  its  error  bj  over-eorrectkm  in  the  middle  one. 

*'  Slight  errors  in  colour  may  in  the  same  manner  be  destrojed  by 
opposite  ones;  and  on  the  pnnoiples  deseribed  we  not  only  acquire 
fine  correction  for  the  oentnl  ray,  but,  by  the  opposite  effects  at  the 
two  foci  on  ^  tnnsferae  pencil,  all  coma  can  be  destroyed,  and  the 
whole  field  rendered  beantifuU^  flat  and  distinct.'' 

Kr.  Liater's  paper  enters  mto  further  particttlars,  which  are  not 
essential  to  the  comprehension  of  the  subject.  It  is  sufficient  to  say 
that  his  inyestigations  and  results  proved  to  be  of  the  highest  value  to 
the  practical  ojj^dan,  and  the  progress  of  improvement  was  in  con- 
seouence  extremely  rapid.  The  new  principles  were  applied  and 
eznibited  by  Mr.  Hugh  Powell  and  Mr.  Andrew  Ross  with  a  degree  of 
success  which  had  never  been  anticipated ;  so  perfect  indeed  were  the 
corrections  given  to  the  achromatic  object-glass — so  completely  were 
the  errors  of  sphericity  and  dispersion  balanced  or  destroyed— thit  the 
circumstance  of  covering  the  object  with  a  plate  of  t!he  thinnest  glaas 
or  talc  disturbed  the  corrections,  if  they  had  been  adapted  to  an  un- 
covered object,  and  rendered  an  object-glass  which  was  perfect  under 
one  condition  sensibly  defective  under  the  other. 

This  defect,  if  that  should  be  called  a  defect  which  arose  out  of 
improvement,  was  first  discovered  by  Mr.  Ross,  who  immediately 
suggested  the  means  of  correcting  it,  and  presented  to  the  Society  of 
Arts,  in  1837,  a  paper  on  the  subject,  which  was  published  in  the  51st 
volume  of  tiieir  TVansactions,  and  which,  as  it  is,  like  Mr.  Lister's, 
essential  to  a  full  understancUng  of  the  ultimate  refinements  of  the 
instrument,  we  shall  extract  nearly  in  full. 

*'  In  the  course  of  a  practical  investigation  (says  Mr.  Ross)  with  the 
view  of  constructing  a  combination  of  lenses  for  the  object-glass  of  a 
compound  microscope,  which  should  be  free  from  the  effects  of  aber- 
ration, both  for  central  and  oblique  pencils  of  great  angle,  I  combined 
the  condition  of  tiie  greatest  possible  distance  between  the  object  and 
object-glass ;  for  in  object-glasses  of  short  focal  length  their  closeness 
to  the  object  has  been  an  obstacle  in  many  cases  to  the  use  of  high 
magnifying  powers,  and  is  a  constant  source  of  inconvenience. ' 

"  In  the  improved  combination,  the  diameter  is  only  siifficient  to 
admit  the  proper  pencil;  the  convex  lenses  are  wrought  to  an  edge, 
and  the  concave  have  only  sufficient  thickness  to  support  their  figure ; 
oonseouently,  the  combination  is  the  thinnest  possible,  and  it  follows 
that  uere  will  be  the  greatest  distance  between  the  object  and  the 
object-glass.  The  focal  length  is  i(  of  an  inch,  having  an  ancular 
aperture  of  60*,  with  a  distance  of  ^  of  an  inch,  and  a  magnifying 
TOwer  of  970  times  linear  with  perfect  definition  on  the  most  difficult 
Podura  wsles.  I  have  made  object-glasses  ^  of  an  inch  focal  length  ; 
but  as  the  angular  aperture  cannot  be  advantageouslv  increased,  if  the 
greatest  distance  between  the  objeet  and  object-glass  is  preserved,  their 
use  will  be  very  limited. 

"  The  quality  of  thedefiniticn  produced  by  an  achromatic  compound 
microeoope  will  depend  upon  the  accuracy  with  which  the  aberrations, 
both  chromatic  and  spherical,  are  balanced,  together  with  the  general 

girfection  of  the  woikmanship.  Now,  in  Wollaston's  doublets,  and 
oUand's  triplets,  there  are  no  means  of  producing  a  balance  of  the 
aberrations,  as  they  are  composed  of  convex  lenses  only ;  therefore  the 
best  that  can  be  done  is  to  make  the  aberrations  a  minimum :  the 
remaining  positive  aberration  in  these  forms  produces  ito  peculiar  effect 
upon  objects  (particularly  the  detail  of  the  thin  transparent  daas), 
which  may  lead  to  misapprehension  of  their  true  structure ;  but  with 
the  achromatic  object-glass,  where  the  aberrations  are  correctly 
balanced,  the  most  minute  parta  of  an  object  are  accurately  displayed, 
so  that  a  satisfactoiy  judgment  of  their  clukraoter  may  be  formed. 
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"  It  will  be  seen  by  J(ff,  15,  that  when  a  certain  angular  pencil  ▲  o  ▲' 
proceeds  frum  the  object  o,  and  is  incident  on  the  plane  side  of  the 
first  lens,  if  the  combination  is  removed  from  the  object,  as  in  Jiff,  16, 
the  extreme  rays  of  the  pencil  impinge  on  the  more  lTm^^gi^»ft^  parts  of 
the  glass,  and  as  the  refractions  ai^e  greater  here,  the  aberrations  will 
be  greater  also.  Kow,  if  two  compound  object-glasses  have  their 
aberrations  balanced,  one  being  situated  tm  ia  Jiff,  16,  and  the  other  as 
in  Jiff.  IQ,  and  the  same  disturbing  power  ai^Ued  to  both,  tliat  in  which 
the  angles  of  incidence  and  the  aberrations  are  small  will  not  be  so 
much  disturbed  as  where  the  angles  are  great,  and  where  consequently 
the  aberrations  increase  rapidly* 


''When  an  object-g^  has  its  aberrationfl  balanced  for  viewing  an 
opaque  oMect,  and  it  is  required  to  examine  that  object  by  trans- 
mittod  fimt,  the  correction  will  remain;  but  if  it  is  necessaiy  to 
immene  we  object  in  a  fluid,  or  to  cover  it  with  glass  or  talc,  an 
aberration  will  arise  from  these  circumstances,  which  wiU  disturb  the 
previous  correction,  and  consequently  deteriorate  the  definition ;  and 
this  effect  will  be  more  obvious  with  the  increase  of  the  dirtance 
between  the  object  and  the  object-glass. 


"  The  aberration  produced  with  divei^ging  rays  by  a  piece  of  flat  and 
parallel  glass,,  such  as  would  be  used  for  covering  an  object,  is  repre- 
sented at  Jiff.  17,  where  o  ooa  is  the  refracting  medium,  or  piece  of 
glass  covering  the  object  o ;  o  f,  the  axis  of  the  pencil,  perpendicular 
to  the  flat  surfaces ;  o  T,  a  ray  near  the  axis ;  and  o  t',  the  extreme 
ray  of  the  pencil  incident  en  the  under  surface  of  the  glass :  then  t  b, 
t'  b',  will  be  the  directions  of  the  rays  in  the  medium,  and  r  s,  b'  £', 
those  of  the  emeiigent  ravs.  Now  if  the  course  of  these  rays  is  con- 
tinued, as  by  the  dotted  lines,  they  will  be  found  to  intersect  the  axis 
at  different  distances,  x  and  t,  from  the  surface  of  the  glass ;  and  the 
distance  xt  is  the  aberration  produced  by  the  medium  which,  as 
before  stated,  interferes  with  the  prsviously  balanced  aberrations  of 
the  severel  lenses  composing  the  object-glass.  There  are  many  cases 
of  this,  but  the  one  here  selected  serves  best  to  illustrate  the  principle. 
I  need  not  encumber  the  description  with  the  theoretical  detennination 
of  this  quantity,  as  it  varies  with  exceedingly  minute  circumstances 
which  we  cannot  accurately  contool ;  such  as  the  distance  of  the  object 
from  the  under  aide  of  the  g^aes,  and  the  alightest  difference  in  the 
tiiickneaBof  the  glass  itself;  and  if  these  data  could  be  readily  obtained, 
the  biiowledge  would  be  of  no  utility  in  making  the  correction,  that 
being  whoUy  of  a  practical  nature. 

"  &  an  object-glass  is  constructed  as  reprssented  in  JSa»  16,  where  the 
posterior  combination  P  and  the  middle  M  have  together  sn  excess  of 
negative  aberration,  and  if  this  be  corrected  by  the  anterior  combination 
▲,  having  an  excess  of  positive  aberration,  then  this  latter  combination 
can  be  nuule  te  act  more  or  less  powerfully  upon  p  and  if ,  by  making 
it  approach  to  or  recede  from  them ;  for  when  the  three  are  in  close 
contact^  the  distance  of  the  object  from  the  object-glass  is  grsatest ; 
and  consequently  the  rays  from  the  object  are  divei;ging  from  a'point 
at  a  great^  distance  than  when  the  combinations  are  separated ;  and 
as  a  lens  bends  the  rays  more,  or  acta  with  greater  effect,  the  more 
distant  the  object  is  from  which  the  rays  diverge,  the  effiwt  of  the 
anterior  combination  a  upon  the  other  two,  P  and  M,  will  vaiy  vrith  ita 
distance  from  thence.  When,  thereforo,  the  oorrection  of  the  whole  is 
efi^Bcted  for  an  opaque  object  vrith^  certain  distance  between  the  ante- 
rior and  middle  combination,  if  they  are  then  put  in  contact,  the 
distance  between  the  object  and  objeot-ghus  will  be  increased :  conse- 
quently the  anterior  combination  will  act  more  powerfully,  and  the 
whole  will  have  an  excess  of  positive  aberration.  Now  the  eflEbot  of 
the  aberration  produced  by  a  piece  of  flat  and  parallel  glass  being  of 
the  negative  character,  it  is  obvious  that  the  above  oonsideFations 
suggest  the  means  of  correction  by  moving  the  lenses  nearer  together, 
tilithe  positive  aberration  thereby  produced  balances  the  negative 
abeiration  caused  by  the  medium. 

"  The  pzpoeding  refen  only  to  the  spherical  aberration,  but  the  efi^ 
of  the  chromatic  ia  also  seen  when  an  object  is  covered  with  a  piece  of 
glass ;  for,  in  the  oourse  of  my  experimenta,  I  observed  that  it  pro- 
duced a  chromatic  thickening  of  the  outlines  of  the  Podura  and  other 
delicate  scales ;  and  if  diverging  rays  near  the  axis  snd  at  the  mai^gin 
are  projected  through  a  piece  of  flat  parallel  glass,  with  the  various 
indices  of  refraction  for  the  different  oolours,  it  will  be  seen  that  each 
ray  will  emerge  separated  into  a  beam  consLsting  of  the  component 
ooloun  of  the  ray,  and  that  each  beam  is  widely  different  in  form.  This 
difference,  being  magnified  by  the  power  of  the  microscope,  readily 
accounta  for  the  chromatic  thickening  of  the  outline  just  mentioned. 
Therefore,  to  obtain  the  finest  definition  of  extremely  delicate  and 
minute  objecta,  they  should  be  viewed  without  a  covering ;  if  it  be 
desirable  to  immerse  them  in  a  fluid,  thev  ahould  be  covered  with  the 


jh  objeot-Icaw*  nuy 
0  indnile  tt  gi*«Q  fltiid  or  aolid 
medium  is  tiieir  correction  far  oolour. 

"  The  meduuium  for  ipplying  Oiete  piin- 

dplee   to   the  comctian  of  ui  abject-gUm 

under   the  tbHoui  cinnuiutBiica  ]m  repn- 

NDtedmj^ir.lS,  whore  the  antflrior  lena  ft  *et 

t  in  tlie  end  of  a  tube  a  a,  vhich  atidet  on  the 

cjlindar  B  ooutaimng  the  remundn'  of  the 

oambiDatioD ;  the  tube  a  a,  holding  the  lena 

neusat  tba  object,  ntay  than  be  moved  upon 

— A4  thecyllnderB,  for  the  puipoea  of  varying  the 

/    dijttance  aocording  to  the  thickneea  of  the 

/     glaea  covering  the  object,  by  turning  the 

1     Kreired  ring  o  □,  or  mora  aimply  by  aUding 

the  one  on  the  oilier,  and  dwiping  them 

,  together  .  irbra   adjueted.      Aq  aperture   ia 

made  in  the  tube  a,  within  whioh  ia  Men  a 

mark  engraved  on  Uie  cylinder,  and  on  the 

edge  of  whi<di  are  two  marka,  a  longer  and  a 

shorter,  engraved  upon  the  tube.    When  the 

mark   on   tke    cylinder    eoincidea  with  the 

longer  mark  on  the  tube,  the  adjiiatment  ia 


the  coincidence 

proper  distance  ia  obtained  to  balance  the 
abeiraUona  produced  by  glaea  ^th  of  an  inch 
thick,  and  nidi  glaia  can  be  r^ulily  supplied. 
"  It  ii  hardl*  neceeiary  to  obeerve,  Uut  the 
tteoeeait^  for  tbia  eorreotion  ia  wholly  inde- 
pendent of  any  particular  construction  of 
the  objeot-glaaa ;  aa  in  all  caaee  where  the 
objeet-glaa  ii  corrected  for  an  ohjeet  un- 
eorered.  any  oavering  of  glaaa  will  create  a 
diOerent  value  of  aberration  to  the  ftnt 
lens,  which  previoualy  balanced  the  aberration 
reauHing  from  the  reet  of  the  leneea  ;  and  aa 
thia  diMurbance  ia  eSectod  at  the  firat  re- 
fnctjon,  it  ia  indepeodent  of  the  other  part 
of  the  oombination.  The  viaibility  of  the 
effect  depmda  on  the  distance  of  the  object 
from  the  object-glaas,  the  eagle  of  the  pencil 
tranamittod,  the  focal  length  of  the  com- 
binatioo,  the  thickneaa  of  the  glau  covering 
the  object,  and  the  general  perfection  of  the 
ooirectiona  for  chromatiam  and  Uie  obUque 

"  With  thia  adjuatong  object-gloss,  there- 
fore, we  can  have  the  requisites  of  the 
greateat  posaible  distance  between  the  object 
and  object-glaas,  an  interne  and  diarply 
defined  image  throughout  the  Bold  from  the 
large  pencQ  traoaiaitt^d,  sod  the  accurate 
correction  of  the  aberrations ;  also,  by  the 
adjustment,  the  means  of  preserving  that 
correction  under  all  the  varied  circun 
in  which  it  nuy  be  necessary  to  { 
object  for  the  purpose  of  obseoition. 

In  tba  aoneiad  engraving,;^.  IS,  w«  have 
shown   the  triple   achromatio  objeetive    in 
with  tha  ^a-pieoe  coasi«ting  of  the  Qeld-^aM  r  V  and  the 
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ea<di  and  of  the  abject  o.  Tbeae  rays  would, 
if  left  to  ttuDaadrat,  form  an  image  of  the  object  at  a  a,  but  bmng 
bent  and  coavarged  by  the  field-glass  *  v,  they  form  the  image  at  b  B, 
where  a  atop  is  [daoed  to  interospt  all  light  eioapt  what  ia  required 
for  ^a  brmatitni'of  the  imagSL  From  B  B,  therefore,  the  i>ys  proceed 
to  tht  eTe^aaa  exactly  aa  haa  been  deecribed  in  referenoe  to  the  limple 
nf  oroeaope  and  to  the  oompound  of  two  glasses. 

If  we  eti^ped  here  we  ahonld  oonvey  a  very  imperfect  idea  of  the 
beautiful  Bsriee  of  correotiona  sflected  by  the  eye-piece,  and  which  were 
first  pointed  out  in  detail  in  a  paper  on  the  subject  published  by  Mr. 
Varley  in  the  £Iat  volume  of  the  'Truisactions  of  the  Sodety  of  Arts.' 
The  aye-piece  in  question  was  invented  by  Huygfaens  tor  teleeoapce, 
with  no  other  view  than  that  of  diminishing  the  spherical  aberration 
by  producing  the  refractions  at  two  glanes  fnetead  of  ooe,  and  of 
isoreaaiDgthe  field  of  view.  It  waa  reaerved  tor  Bosoovicb  t«  point 
out  that  Huy^ena  had  by  this  arrangement  acoidentsJty  corrected  a 
great  part  of  the  chromatic  aberration ;  and  this  subject  ia  f  urtiier 
■nveetigated  with  much  akill  in  two  papera  by  Profeasor  Airy  in  the 
'  C^lridge  I^loeopfaical  Trniiainfinnn,  to  whioh  we  refer  the  maUie- 
nutical  reader.  Theaa  inToatjntiona  apply  chiefly  to  the  tdeacope, 
where  the  small  pencila  of  l%ht  and  great  distance  of  the  object 
emlude  conaidaraljuiu  whioh  become  important  in  the  tmcroaoope, 
ill   pointed    out  in    Mr.   Varley 'a   paper   before 


Let  fy.  SO  lepreaent  the  Huyj^wean  eye-piece  of  a 


and  ■■  b«iag  the  fleld-glaaa  and  eye-glasa,  and  L  M  x  the  two  extreme 
rays  of  each  of  the  three  pencila,  emanating  from  the  centre  aod  ends 
of  the  objeet,  of  which,  but  for  the  fietd-glasa,  a  scries  of  coloiu^ 
imagea  would  be  formed  from  R  B  to  B  B  ;  those  near  B  R  being  red, 
tfaoaa  near  B  B  blue,  and  the  intermediate  onM  green,  yellow,  and  so 
on.  ODneaponding  with  the  colours  of  the  prismatic  spectrum.  This 
order  of  oolouis,  it  will  be  obeerved,  is  the  reverse  of  that  deecribed  in 
treating  of  the  common  compound  microacope  (fy.  12),  in  which  the 
single  objeot-glaas  projected  the  red  image  beyond  the  blue.  The 
effect  just  described,  of  projecting  the  blue  image  beyond  the  red,  ia 
purposely  produced  for  rasona  preacotly  to  be  given,  and  ia  called 
over-oorreoting  the  object-glaas  aa  to  oolour.  It  is  to  be  obeerved,  also, 
that  the  images  B  B  and  b  n  are  curved  in  the  wrung  direction  to  be 
distinGtly  seen  by  a  convex  eye-lens,  and  this  ia  a  further  defect  of  the 
compound  mioToecope  of  two  leneefl.  But  the  Beld.^laaa,  at  the  same 
time  that  it  bends  the  rays  and  coavei|;ee  them  to  foci  at  n'  b'  and  r'  r', 
alao  reveraea  the  ourrature  of  the  Imagea  as  there  shown,  and  gives 
them  the  form  best  adaptod  for  diatinct  vision  by  the  eyeglass  E  E. 
The  field-glaa  ha*  at  the  astne  time  brought  the  blue  and  red  images 
(doaar  together,  so  that  they  are  adapted  to  paea  unooloured  through 
the  eye-g^Bsa.  To  render  thu  important  point  more  inteUigible,  let  it 
be  tupposad  that  the  objective  had  not  bosQ  orer-oorreoted,  that  it  had 
been  perfectly  achromatic  ;  the  raye  would  then  have  become  coloured 
aa  aoon  aa  the;  had  pamed  the  fleld-glaaa  ;  the  blue  reya,  to  take  the 
oentral  pencil  for  eiample,  would  converge  at  b  and  ttie  red  rays  at  r, 
whioh  is  juat  the  reverse  of  what  the  eye-lena  requirv ;  for  aa  its  blue 
foous  ia  alao  ahorter  than  ita  red,  it  would  demand  rather  that  the 
blue  image  diould  be  at  r  and  the  red  at  b,  Thia  efiect  we  have  showi: 
to  be  produoed  by  the  ovsr-correotJon  of  the  cAijectiTe,  whldi  protrudea 


two  lenwa,  uid  (h«  whola  of  the  ooloun  coincide  u 


tl  diitanca  u 


to  distance,  they  difier  in  uiothec  napeol ;  the  blue  inugea  ue  ren- 
dered Bm&Uer  than  the  rod  bj  the  mperior  refnctiTe  power  of  the 
field-glon  upoD  the  blue  lajL  In  tntcing  the  pencil  L,  for  imtanoe,  it 
will  be  noticed  that  after  pudng  the  field-Blua  two  seta  of  linea  are 
drawn,  one  whole  and  one  dotted,  tlie  formar  npreaeDting  the  red,  and 
the  latter  the  blue  rayi.   This  ii  the  acddantal  sSbct  in  the  Hunheneu 

2e-piece  pointed  out  bv  Boaeorich.  This  tepBratiou  into  cobun  at 
t  fleJd-glaaa  ia  like  the  orer-ooirectioQ  of  the  objectiTe ;  it  leads  to  a 
■ubaequent  complete  correction.  For  if  the  differently  coloured  rays 
were  kept  togaUieT  till  the;  reached  the  eje-glass,  they  would  then 
become  coloured,  and  present  coloured  images  to  the  eye  ;  but  fortu- 
nately, and  most  beautifully,  tiie  separation  effected  by  Uie  field-glass 
caases  the  blue  ravH  to  fall  so  much  nearer  the  centre  of  the  eyo-gUsa, 
where,  owing  to  the  spherical  figure,  the  refisctiTe  power  is  le«  than 
at  the  maisin,  that  the  spherical  error  of  the  eye-lens  constitutes  a 
nearlj  perfect  balance  to  the  ohromatio  dispanion  of  the  fleld-leus,  and 
the  nd  and  blue  nys  l'  and  l'  smerve  aeniibly  parallel,  preeentiDg.  in 

—e,  the  prefect  deflnilaon  of  a  single  point  to  the  eye.     The 

..■__  j_  .  _..!..   -  .-  .         '  uia  and  of  the  other 


From  what  has  been  stated,  it  ia  obvious  tbat  we  mean  by  an 
achromatic  objective  one  in  wMch  the  usual  order  of  diqiemon  ia  so 
far  reversed,  that  the  light,  after  undergoing  the  singularly  beautiful 
series  of  changes  effected  b;  the  eye-piene.  shall  come  uncoloared  to 
Uie  eye.  We  can  give  no  specific  rules  for  producing  these  results. 
Close  stu^  of  the  fonnuhe  for  aohromatiBm  given  by  the  celebrated 


menti  be  worth  anything  onlesa  th6  curves  be  most  accarataly 
measured  and  worked,  and  the  lenaea  centred  and  adjusted  with  a 
dqp-ee  of  preotuon  which,  to  thcae  who  are  bmiliar  only  with  tele- 
Bcopea,  will  be  quite  unpreoedentod. 

The  Huy^henean  eye-piece  which  we  have  described  ia  the  best  for 
merely  optical  puipoeea ;  but  when  it  is  required  to  meoaure  the 
msgoiSed  imsge,  we  use  the  eye-pieoe  invented  1^  Mr.  Ramsden,  and 
called,  from  its  purpose,  the  micrometer  eye-piece.  When  it  is  itatod 
that  we  sometimes  require  to  measure  portions  of  animal  or  vegetable 
matter  a  htmdred  timw  smaller  than  any  divisioni  than  can  be  arti- 
ficially made  on  any  measuring  instrument,  the  advantage  of  applying 
the  scale  to  the  magnified  image  n  ill  be  obvious,  as  compared  with  the 
application  of  engraved  or  mechanical  micrometres  to  ^e  atage  of  the 


InstnilnsDt. 
The 


is  shown  in  Jig.  21,  where  I 


«  the 


,  and  field-glass,  the  bttre  having  _ .  . 
its  plane  face  toirardi  the  object,  lie 
rays  from  the  object  are  here  mode  to 
oonverea  at  ^a,  immediately  in  front  of 
the  field-g^ass,  and  here  also  is  placod  a 
plane  gUss  on  which  are  engraved  divisions 
of  A)Ui  of  an  inch  or  less.  The  markings 
of  theae  divisions  come  into  focua  therefore 
at  the  'aama  time  as  the  image  of  the 
objeot,  and  both  are  distinctly  seen  toge- 
ther. Thus  the  measure  of  the  magnified 
image  is  given  by  mere  inspection,  and  the 
value  of  auch  measures  in  reference  to  the 
real  object  may  be  obtained  thus,  which, 
when  once  obtained,  ia  conslsnt  for  the 
same  objective.  Place  on  the  stage  oif  the 
inatrument  a  divided  scale  the  value  of 
which  is  known,  and,  viewing  this  scale 
aa  the  microaaopic  object,  observe  how 
many  of  the  divisions  on  the  scale  attached 
to  the  eye-frieoe  correspond  with  one  of 
those  in  the  msgoified  image.  If,  for 
instsnce,  ten  of  those  in  the  eye-piece 
correapond  with  one  of  those  in  the  image, 
and  if  the  divisions  are  known  to  be 
equal,  then  the  imsge  is  ten  times  larger 

object  are  ten  timea  len  than  indicated 
b;  the  micromster.  If  the  divisions  on 
the  micrometre  and  on  the  magniSed  scale 
were  not  equal,  U  becomes  a  mare  rule-of-three  sum ;  but  in  general 
this  trouble  is  taken  by  the  maker  of  the  instrument,  who  furnishes  a 
table  ahowing  the  value  of  each  division  of  the  micrometer  for  every 
objective  witti  which  it  ma;  be  need. 

While  on  the  aubject  of  meaanring  it  may  be  well  to  eiplun  the 
mode  of  ascertaining  the  magnifying  power  of  the  compound 
tnicrmcope,  which  ia  generally  taken  on  the  aaaumption  before 
mentioned,  that  tiie  naked  eye  sees  moat  distinctly  at  the  diatmoe 
of  10  inches. 
Place  on  the  atage  of  the  iastrKment, aa  before,*  kncwn  divided 


lOCEOSCOPE. 

scale,  and  when  it  is  diatioctlj  i 

from  the  disengaged  eye,  so  tha'  ,  .    -  . 

ping  or  lying  l^  aide  of  the  magnified  picture  of  the  other  acale.  Then 
move  the  nUe  till  one  or  more  of  its  known  divisions  oorreapond  with 
a  number  of  thoae  in  the  magnified  scale,  and  a  compaiiaoit  of  the 
two  givea  the  magni^ring  power. 

Having  now  explainea  Uie  optical  prindples  of  the  achromatic  com- 
pound nuoroacops,  U  remains  only  to  describelhe  mechanical  arrwige- 
ments  for  giving  thoae  prindplee  th^  full  effeot.  The  mechaniam  of 
a  mioroscope  is  of  much  more  importance  than  roi^t  be  imagined  by 
thoae  who  have  not  studied  the  subject.  In  the  first  place,  stenJi- 
nesB,  or  £reedon3  bom  vibration,  and  moat  particularly  freedom  from 
any  vibrations  which  are  not  equally  cMnmunicated  to  the  object 
undre  examination,  and  to  the  leoaea  by  which  it  ia  viewed,  ia  a  point 
of  the  utmost  conaequenoe.  When,  for  instance,  the  body  containing 
the  lenses  is  Borewed  by  ita  lower  eitreminr  to  a  horiionlAl  ann,  we 
have  one  of  the  moat  vibrator;  forms  conceivable ;  it  ia  pmciBely  the 
form  of  the  inverted  pendulom,  which  is  expnaaly  contnved  to  indi- 
cate otherwise  inaenaible  variationa.  The  tremor  urrfiilj  attendant 
on  such  an  arrangement  ia  magnified  b;  the  whole  power  of  tbe  in- 
■tniment ;  and  aa  the  object  on  tha  stage  [artakea  ol  this  tremor  in  a 
comparatively  inaendUe  degree,  tiie  image  is  seen  to  "— i^T-'^  so 
.-aptdly,  as  in  soma  caaea  to  be  wholly  undistinguishable.  Soch  tnicTO- 
icopes  cannot  poedbly  be  used  wiui  fai^  poweca  in  ordinaiy  hooses 
abutting  on  any  paved  streets  through  which  carriages  are  paaaitig.  Dor 
indeed  are  they  adapted  to  be  used  in  bonsea  in  which  the  onUnai 
internal  acunee  of  ahaking  exist 

One  of  the  best  modes  cj  mounting  a  oomponnd   i 
shown  in   the  annexed   view  (fig.  23),  which,  though  too    . 


B  onUnarj 
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exhibit  all  the  details,  vrill  serve  to  explain  tha  chief  featurea  of  the 

A  A  are  two  uprights  surmounting  the  tripod  base,  B  b  n.  At  c  is 
the  axil  upon  which  the  instrument  turns,  and  b;  which  any  irtdina- 
tion,  from  vertical  to  horiaontsi,  may  be  given  to  it,  in  which  poeitton 
it  ma;  be  damped  by  the  amall  hKodle  D  when  the  use  of  over-balanc- 
ing apparatus  on  tha  secondary  stage  renders  this  neoeaaaty.  Motion  is 
given  to  the  bar  I  b;  tha  milled  h«d  r  :  a  coireeponding  milled  head 

on  the  other  dde  of  the  inst— ^~' '~  ' '  »— -■ 

poee.    At  the  end  of  the 
which  receives  at  its  uppi 
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extremity,  i,  the  objective  is  to  be  screwed  on.  k  L  m,  is  the  meohanical 
stage  upon  which  the  objects  under  microscopic  examination  are  placed, 
the  milled  head  marked  K  giving  it  a  vertical  motion,  and  that  marked 
L  a  lateral  one.  This  stage  has  also  a  rotary  motion,  concentric  with 
the  axis  of  the  compound  tube  hoi,  which  enables  the  observer  to 
examine  an  object  in  any  position  of  rotation,  keeping  the  object  in 
the  field  of  view.  Fitted  to  the  secondary  stage,  N,  is  represented  a 
system  of  diaphragms  employed  to  regulate  the  diameter  of  the  pencil 
of  light  reflected  from  either  the  plane  or  concave  surfoce  of  the 
mirror  o.  The  diaphragms  can  be  removed,  and  a  variety  of  appara- 
tus substituted.  The  regulation  of  the  distance  between  the  illumi- 
nator and  the  object  under  examination  is  effected  by  means  of  the 
milled  head  p.  Q  is  one  of  two  milled  heads  which  give  motion  in 
rectangular  directions  to  the  secondary  stage,  for  the  purpose  of  caus- 
ing its  axis  to  coincide  with  that  of  the  compound  tube.  The  milled 
head  marked  B  communicates  a  rotary  motion  to  the  tube  of  the 
secondary  stage.  In  using  the  higher  powers,  the  instrument  is  only 
approximately  adjusted  by  the  milled  head  f,  the  rack  with  which  it 
communicates  being  called  the  coarse  adjustment :  the  fine  adjust- 
ment is  effected  by  means  of  the  graduated  milled  head  8,  which  is  con- 
nected with  a  screw  and  lover  acting  on  the  optical  arrangement  ^  of 
an  inch  for  each  revolution  of  the  milled  head  s.  The  milled  headr  is 
used  to  clamp  the  arm  to  the  borof  the  instrument.  This  description 
though  brief,  will  be  found  sufficiently  lucid  to  convey  to  the  mind  of 
the  reader  correct  notions  of  the  mechanical  arrangements  of  the  com- 
pound microscope. 

Moat  of  the  directions  for  viewing  and  illuminating  objects,  given  in 
reference  to  the  simple  microscope,  are  applicable  to  the  compound. 
An  argand  lamp  placed  in  the  focus  of  a  large  detached  lens  so  as  to 
throw  parallel  rays  upon  the  mirror,  is  the  best  ai*tificial  light ;  and 
for  opaque  objects  the  light  so  thrown  up  may  be  reflected  by  metallic 
specula  (called,  from  their  inventor,  Lieborkhuns)  attached  to  the 
object-glasses. 

On  the  proposal  of  Sir  David  Brewster  and  M.  Dujardin,  the 
Wollaston  condenser  was  achromatised  with  very  excellent  eflRsct  by 
constructing  it  with  three  pair  of  achromatic  lenses,  instead  of  the 
single  lens  before  described.  Subsequent  improvements  have  been 
effected  by  Mr.  QiUett,  and  a  modification  of  the  form  adopted  by  that 
gentleman  has  been  constructed  by  Messrs.  Powell  and  Lealand 
Other  modes  of  illumination  have  also  been  adopted,  such  as  the 
prisms  of  Amici,  Nachet,  and  Powell,  Nobert's  circular  condenser, 
Roa8*s  spotted  lens  for  dark  ground  illumination,  &c. 

The  erector  commonly  applied  to  the  compoimd  microscope  con- 
sists of  a  pair  of  lenses  acting  like  the  erecting  eye-piece  of  the 
telescope.  But  this,  though  it  is  convenient  for  Uie  purpose  of 
dissection,  very  much  impairs  the  optical  performance  of  the  instru- 
ment. 
For  drawing  the  images  presented  by  the  microscope,  the  best 

apparatus  consists  of  a  mirror  h  {Pig.  23),  com- 
posed of  a  thin  piece  of  rather  dark-coloured  glass, 
cemented  on  to  a  piece  of  plate-glass  inclined  at 
an  angle  of  45°  in  front  of  the  eye-glass  e.  The 
light  escaping  from  the  eye-glass  is  assisted  in  its 
reflection  upwards  to  the  eye  by  the  dark  glass, 
which  effects  the  further  useful  purpose  of  ren- 
dering the  paper  less  brilUant,  and  thus  enabling 
the  eye  better  to  see  the  reflected  image.  The 
lens  L,  below  the  reflector,  is  to  cause  the  light 
from  the  paper  and  pencil  to  diverge  from  the 
L  same  distance  as  that  received  from  the  eye- 
glass ;  in  other  words,  to  cause  it  to  reach  the 
eye  in  parallel  lines. 

Dr.  Wollaston's  Camera  Lucida,  as  shown  in  Fig.  24,  is  sometimes 

attached  to  the  eye-piece  of  the  microscope  for  the 
same  purpose.  In  this  instrument  the  rays  suffer 
two  internal  reflections  within  the  glass  prism,  as 
will  be  seen  explained  in  the  article  Camera 
LuoiDA.  In  this  minute  figure  we  have  omitted 
to  trace  the  reflected  rays,  merely  to  avoid  con- 
fusion. 

Of  late  years,  the  microscopist  has  availed  himself 
of  markings  on  the  frustules  of  the  diatomacese  as 
tests  for  the  separating  power  of  his  objectives  : 
for  a  description  of  these  tests  we  must  refer  the 
reader  to  Smith's  '  Diatomacese.'  Although  many 
objectives  possessing  large  angles  of  aperture  are 
capable  of  discovering  markings  upon  diatomes,  yet,  for  definition,  the 
employment  of  a  well-marked  scale  of  Podura  is  advisable.  When 
circumstances  admit  of  it,  opticians  test  their  objectives  by  means 
of  a  disc  of  light  reflected  from  a  small  globule  of  mercury;  thifl 
test,  however,  can  bo  depended  upon  only  when  employed  by  the 
practised  and  skilful  optician,  great  experience  being  required  to  judge 
of  an  objective  by  this  means. 

For  a  full  description  of  the  nature  and  uses  of  the  numerous 
adjuncts  to  the  microscope,  we  must  refer  the  reader  to  the  valuable 
works  of  Quekett,  Hogg,  and  Beale,  on  that  subject. 

Although  the  reflecting  microscope  is  now  very  little  used,  it  may  be 
expected  that  we  should  mention  itp    In  this  instrument,  at  Fig.  25, 
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he  object  o  is  reflected  by  the  inclined  face  of  the  mirror  m,  and  the 
aye  are  again  reflected  and  conyerged  by  the  ellipsoidal  reflector  b  b^ 
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which  effects  the  same  purpose  as  the  object-glass  of  the  compound 
microscope.  It  forms  an  image  which  is  not  susceptible  of  the  over- 
correction as  to  colour  before  described,  and  which  therefore  becomes 
coloured  in  paraing  through  the  eye-piece.  This  fact,  and  the  loss  of 
light  by  reflection,  will  probably  always  render  the  reflecting  micro- 
scope inferior  to  the  achromatic  refracting. 

The  Lucental  Microseme  is  a  hollow  pyramidal  box,  of  wood,  at  the 
smaller  extremity  of  which  is  a  tube  carrying  the  usual  system  of 
lenses  for  magnifying  objects.  At  the  larger  end,  which  is  towards  the 
observer,  there  are  two  lenses  in  frames ;  their  axes,  as  well  as  those 
of  the  small  lenses  at  the  opposite  extremity,  being  coincident  with  the 
axis  of  the  box ;  and  between  the  exterior  of  the  two  lenses  and  the 
eye  of  the  observer  there  is  usually  placed  a  plate  of  glass,  rough- 
ground  on  one  side,  which  serves  as  a  screen  to  receive  the  rays  of 
light  proceeding  from  the  object  whose  representation  is  to  be  viewed : 
the  object  is  fixed  in  a  small  frame,  as  usual,  and  is  placed  in  a  groove 
made  for  the  purpose  immediately  beyond  the  tube  containing  the 
system  of  lenses,  at  the  small  end  of  the  pyramidal  box. 

This  box,  the  axis  of  which  is  in  a  horizontal  position,  is  mounted 
on  a  brass  stand,  which  may  be  placed  on  the  floor  or  on  a  table,  and 
the  parts  of  the  apparatus  are  capable  of  being  correctly  adjusted  by 
means  of  screws.  The  instrument  was  invented  by  Mr.  Geoige  Adams, 
a  distinguished  optician  in  London,  and  it  received  its  name  hx>m  the 
images  of  the  objects  being  projected  on  the  ground-glass  screen  by 
the  rays  of  light  transmitted  from  a  lamp  through  the  lenses,  the  ob- 
servations being  made  by  night  or  in  a  darkened  room. 

The  correct  definition  of  the  image  depends  upon  the  achromatism 
of  the  lenses  at  the  object  end  of  the  instrument,  a  subject  which  has 
been  treated  in  the  previous  part  of  this  article :  and  Uierefore  it  will 
be  sufficient  to  notice  here  only  the  means  employed  to  enlighten  the 
field  of  view. 

For  this  purpose,  in  general,  an  Argand  lamp  is  placed  beyond  the 
object,  with  respect  to  the  microscope ;  or,  if  thought  necessary,  two 
or  more  such  lamps  may  be  so  situated :  the  light,  after  passing  through 
a  hemisphere  of  glass,  is,  when  an  opaque  object  is  to  be  viewed,  made 
to  fall  in  a  conveigent  state  upon  a  small  concave  mirror,  which  is  so 
inclined  as  to  reflect  the  light  back  upon  the  object;  and  from  the 
different  points  on  the  surface  of  the  latter  the  pencils  of  rays  proceed 
through  Uie  object-lenses  and  the  box  to  the  glass  screen. 

By  the  refraction  of  the  light  in  passing  through  the  lenses  a  highly 
magnified  image  of  the  object  is  formed ;  and  several  persons  may  then 
place  themselves  so  as  to  see  the  image  on  the  screen  at  the  same  time ; 
or,  by  placing  the  eye  at  a  small  aperture  in  the  produced  axis  of  the 
instrument,  one  person  may,  with  a  pencil,  .draw  on  the  glass,  or  on 
tracing-paper  laid  over  it,  the  figure  of  the  object;  it  being  understood 
that,  by  means  of  the  proper  adjusting-screws,  the  rays  in  each  pencil 
are  made  to  unite  accurately  in  one  point,  on  the  screen. 

When  the  object  to  be  viewed  is  transparent,  the  light  is  made  to 
fall  in  a  condensied  state  upon  it,  after  having  bieen  transmitted  through 
a  convex  lens,  or  two  such ;  and,  from  the  object,  the  rays  proceed  as 
before  to  the  screen  through  the  system  of  lenses  which  constitute 
the  compound  objective  of  Uie  microscope,  and  through  those  at  the 
opposite  extremity  of  the  box. 

Instead  of  having  a  plate  of  groimd-glass  to  receive  the  image,  the 
pencils  of  light  from  the  object,  after  passing  through  the  lenses,  may 
be  allowed  to  fall  op  a  board  painted  white  or  covered  with  white 
paper ;  the  distance  of  the  board  from  the  instrument  (about  6  or  8 
feet)  being  such  that  the  rays  in  each  pencil  may  converge  to  a  point 
upon  it :  thus  there  will  be  obtained  a  greatly  magnified  image  of  the 
object,  which  may  be  observed  by  many  spectators  at  one  time.  Such 
a  screen  should  have  the  form  of  a  segment  of  a  hollow  ^here,  the 
light  being  received  on  its  concave  surface ;  for  by  that  construction 
the  image  will  be  nearly  equally  distinct  at  the  centre  and  about  the 
margin. 

The  Solar  Microscope,  which  was  invented  by  Dr.  Lieberkhun,  in 
1738,  produces  a  greatly  magnified  image  of  a  small  object  in  a  similar 
manner  by  means  of  the  sun's  light.  It  consists  of  a  ccnical  tube  fixed 
by  ite  base  to  a  frame  of  wood ;  the  latter  being  screwed  to  a  closed 
window-shutter  at  an  aperture  purposely  made  in  the  latter :  the  tube 
projects  into  the  room,  which,  when  the  observations  are  to  be  made, 
is  rendered  quite  dark,  and  is  sometimes  lined  with  black  doth.  The 
magnifying  power  is  produced  by  a  system  of  lenses  contained  in  the 
tube,  as  in  other  microscopes.  On  the  exterior  of  the  window  is  a  frame 
carrying  a  rectangular  piece  of  looking-glass ;  this  frame  is  attached 
by  a  joint  at  one  of  ite  sides  to  a  ring  of  wood  or  brass  which  is  made 
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to  aurround  ^e  apertnre  in  the  shutter.  The  mirror,  by  tunung  on 
the  hinge,  is  capable  of  being  fixed  at  say  angle  with  the  wall  of  the 
building ;  while  the  ring  to  which  it  is  attached  can,  by  means  of  a 
rack  and  pinion,  be  made  to  turn  on  the  horizontal  axis  of  the  instru- 
ment, so  as  to  permit  the  rays  of  the  sun,  whatever  be  the  position  of 
the  latter,  to  be  reflected  into  the  tube.  By  means  of  lenses  disposed 
for  the  purpose,  l^hese  rays  are  made  to  converge  on  the  object; 
and  from  thence  after  refraction  through  the  system  of  object-glasses, 
they  proceed  to  a  screen  on  which  they  depict  the  magnified  image. 

When  the  object  is  transparent,  the  rays  of  solar  light  are  allowed 
to  pass  from  the  mirror  directly  through  the  lenses  to  the  screen ;  but 
when  it  is  opaque,  a  convex  lens  placed  at  the  aperture  in  the  window- 
shutter  causes  the  solar  rays  to  condense  on  a  small  mirror  placed  in  a 
box  at  that  end  of  the  instrument  which  is  within  the  room,  and  from 
this  mirror  the  rays  are  reflected  to  the  object.  The  condensed  light 
thus  thrown  on  the  object  diverges  from  thence  and  passes  through 
the  system  of  lenses,  by  refraction  in  which  the  magnifying  power  is 
produced ;  these  lenses  being  placed  in  a  tube  which,  as  well  as  the 
object,  is  within  the  box  containing  the  min*or  last  mentioned,  but  a 
little  above  the  latter,  so  that  the  rays  of  light  proceeding  from  the 
object  to  the  magnifying  lenses  may  not  bo  intercepted. 

The  mirror  by  which  the  sun's  light  is  reflected  into  the  instrument 
is  sometimes  connected  with  a  clockwork  apparatus,  by  which  its  poai- 
tion  is  continually  varied  correspondently  to  the  apparent  change  of 
the  sun's  place ;  and  thus  the  reflected  light  is  made  constantly  to  pass 
through  the  tube.    [Heliostat.] 

Sir  David  Brewster  has  given,  in  his '  Treatise  on  New  Philosophical 
Instruments/  p.  405,  &c.,  a  method  of  preparing  objects  of  natural 
history  for  observation  by  the  microscope,  that  their  parts  may  pre- 
serve their  proper  shape  and  colour,  and  thus  be  seen  to  the  greatest 
advantage. 

In  the  oxy-hydrogen  microscope  which  is  now  more  generally  used, 
the  chief  effect  is  to  throw  an  intense  light  upon  the  object,  which  is 
sometimes  done  by  mirrors,  and  sometimes  by  lenses. 

In  Fig,  26,  L  represents  the  cylinder  of  burning  lime^  r  r  the  refleotor. 

Fig.  26. 


which  concentrates  the  light  upon  the  object  o  o;  the  rays  from  which, 
passing  through  the  Wo  plano-oonvex  lenses,  are  brought  to  foci  upon 
a  screen  placed  at  a  great  distance,  and  upon  which  is  formed  the  mag- 
nified image. 
Fig.  27  shows  a  combination  of  lenses  to  condense  the  light  upon  the 

tig.  27. 
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object.  In  either  case  the  optical  arrangements  by  which  the  image  is 
formed  admit  of  the  same  perfection  as  those  which  have  been 
described  for  the  compound  microscopes.  A  few  achromatic  glasses 
for  oxy-hydrogen  microscopes  have  been  made,  and  they  will  ultimately 
become  valuable  instruments  for  illustratmg  lectures  on  natural 
history  and  physiology.  One  made  by  Mr.  Ross  was  exhibited  a  few 
years  ago  at  the  Society  of  Arts  to  illustrate  a  lecture  on  the  physiology 
of  woods.  It  should  be  observed  however  that  both  the  oxy-hydro- 
gen and  solar  microscopes  require  either  a  spherical  screen,  or  that  the 
objects  should  be  mounted  between  spherical  glasses,  in  order  to 
bring  the  whole  into  focus  at  one  time.  Tliis  latter  plan  was  adopted 
on  the  occasion  just  mentioned  .with  perfect  success. 

MICROSCOPIUM  ( the  Microscope),  a  constellation  of  LacaiUe, 
sitiuted  above  Grus  and  Indus,  at  the  junction  of  Capricomus  and 
Sngittanus.  The  only  star  in  it  worth  notice  is  o,  of  the  U  magnitude. 
(307)  in  the  catalogue  of  Piazzi.  «     **  *  "»^«> 

^iSS^S  LATITUDE  SAILING.    rSAiLiNo.] 

MIDDLE  VOICE  is  a  term  employed  in  Greek  grammar  to  indicate 
a  class  of  verbs  which  are  called  reflective  in  some  other  languages. 
The  reflective  meaning  is  supposed  to  be  the  original  and  main  significa- 
tion  of  the  middle  voice,  but  it  is  difiicult  in  many  of  the  middle  verbs 
m  Greek  to  trace  the  reflective  notion.  Although  a  separate  voice,  that 
IS,  a  distinct  mode  of  conjugation,  has  been  assigned  to  verbs  with  a 
middle  signification,  there  are  only  two  tenses  in  tie  Greek  verb  which 
have  a  form  peculiar  to  the  middle  notion,  namely,  the  first  and  second 
aorifits  m  aofiriv  and  ofinv;  which  in  the  model  verb,  are  irv^^^iv  and 


irufif/fiip.  There  are  four  tenses  peculiar  to  the  paniTB 
namely,  the  two  futures  in  Stitr^fuu  and  fivofuu,  and  the  two  aorista  in 
diyy  and  ijv  {rvp*$^ffOfua,  rvr-^iro/uai,  Mp^p,  Mnr-nip),  The  future  in 
0-0^101  (n^-iro/bUM,  K^y-^nfuit),  which  is  called  in  most  grammars  the 
future  middle,  has  a  passive  signification,  as  well  as  a  middle*  (Monk 
on  Eiirip.  *  HiirpoL*  1.  1468 ;  *  Quarterly  Journal  of  Education,'  voL 
iv.  p.  158.)    The  following  table  will  make  the  matter  cleM«r  : — 

TeMd  eowimtm  k>  the  pasiive  and  middle  ngniJicalioM, 

Present         T^rf»/<flt.  Perfect  r(rvfi/juu. 

Imperfect     4'nnn6fi'm»,  Past  Perfect         irtritpifiiiw^ 

Future  r^ofuu  Future  Perfect    rer^/MM. 

Tenser  peculiar  to  the  middle  tigmfeatitm, 
let  Aorist      ^TMl^iyy.  2nd  AoriBt  irvwift^ 


Temes  pecuUar  to  the  pauive  ngnificaJtion. 


1st  Aorist 
1st  Future 


iHp9rtP. 
rv^B4ivofUu, 


2nd  Aorist 
2nd  Future 


irvnypf. 


Since  then  so  many  tenses  in  the  Gre^  verb  have  the  eame  form 
both  for  the  middle  and  passive  signification,  it  beeomee  an  interesting 
object  of  inquiry,  whether  we  should  assign  the  priority  to  the  passive 
or  middle  notion.  This  question  has  usually  been  answened  by 
grammarians  in  favour  of  the  passive ;  but  the  comparison  of  other 
languages  etymologically  connected  with  the  Greek,  would  lead  us  to 
a  contrary  supposition.  Very  few  of  the  Indo-Genuanic  languages 
have  a  form  peculiar  to  the  passive  signification ;  even  in  Sanakrit  the 
passive  verb  is  not  considered  by  Hindu  grammarians  as  a  disianct 
voice,  but  is  classed  among  the  derivative  verbs. .  There  are  however 
two  voices  in  the  Sanskrit  verb,  answering  to  the  Greek  active  and 
middle,  which  are  called  respectively  parasmaipadum  and  atmojilpa- 
dum ;  the  former  answering  to  the  active  in  Greek,  and  the  latter 
having  generally  a  reflective  or  medial  but  never  a  passive  signification. 
The  tenses  of  the  passive  verb  are  formed  by  prefixing  the  syllable  ys 
to  the  person  endings  of  the  atmanSpadum  conjugation.  These  perai>B 
endings  are  evidently  the  same  as  those  of  the  middle  voice  iu  Greek, 
as  the  following  table  of  the  pres^it  tense  will  show : — 


Sanskrit. 

( kship-d 
Singular.  <  kship-a,  ad 
( kship-a,  td 

( kship-d,  vahd 
DuaL        \  kship-d,  thd 
( kship-dtd 

(  kship-d,  mahd 
Plural.       <  kship-a,  dhd 
( kship-a,  ntd 


Greek. 

TtJlTT-O,  jttOI. 

TMTT"^,  cai  (afterwards  Twjrr-««  =  Tihrr-i?). 
T^Jrr-*,  rat. 

nnrr-Of  fAtBoP* 
T«Jirr-«,  a^p. 

TdlTTHF,  ff90P, 

TUTT-f,  a0e, 
Tvnr-Of  vrau 


That  the  passive  signification  should  in  course  of  time  Imve  taken 
the  place  of  the  middle,  will  not  appear  surprising,  when  it  is  recol- 
lected that  a  reflective  verb  is  actually  used  in  many  langnages,  where 
a  passive  is  used  in  others  to  express  the  same  thing.  An  instance 
occurs  in  such  a  phrase  as  le»  has  te  vendoU  id,  stockings  sell  themselves 
here ;  and  in  the  same  manner  in  Italian  we  have  such  phrases  as  »' 
dicono  molte  cose,  many  things  say  themselves,  or  are  said;  n  hda  Cuomo 
modesto,  a  modest  man  prabes  himself,  that  is,  is  praised ;  tiU  m  Jo- 
manda  uno  scudo,  a  dollar  demands  itself  of  me,  that  ia,  is  demzindal 
of  me.    The  same  idioui  occurs  both  in  Spanish  and  Portuguese. 

It  has  been  the  practice  to  deny  to  the  Latin  language  the  poesessinn 
of  a  middle,  except  in  the  case  of  deponent  verbs.  But  in  such  a 
phrase  as  Hhenus  Oceano  miscetur,  the  verb  is  rather  of  the  middle  than 
the  passive  character,  and  this  certainly  must  be  allowed  when  it  is 
said  of  a  soldier  induitur  (jaleam,  or  when  a  general  milites  armari  jubet; 
or  as  in  the  line  of  Virgil  ('  Georg.,'  iii.  219) — 

Paidtar  in  magna  lylva  ftytmosi  Javeuca.  , 

The  above  explanation  of  the  middle  form  or  voice  is  one  which  has 
been  proposed ;  still  the  matter  may  require  f  urtiier  diacunion.  The 
truth  is,  that  the  classification  of  verbs  into  active  and  passive,  or  into 
active,  passive  and  middle,  is  a  very  imperfect  one*  and  for  the  pur- 
poses of  a  philosophical  exhibition  of  grammar  a  new  cla^dfication  is 
wanting.  The  expressions  "  I  walk,"  "  I  eat,"  Ac.,  are  in  signification 
allied  to  the  middle  voice,  though  the  form  of  these  words  does  not 
difier  from  the  form  "  I  kUl,"  **  I  cut,"  &c.  In  order  to  express  the 
notion  of  the  person  "  I "  being  "  kiUed,"  some  modification  of  the 
primitive  form  "  kill "  must  be  made,  and  another  modification  may 
be  necessary  to  express  the  ,act  of  "  self-killing."  Thus  in  French  we 
have  it  tue,  il  fat  ttU,  and  il  s*€St  tuS,  In  the  last  instance  the  act  of 
"self -killing"  is  distinguished  from  the  act  of  "  being  killed"  by  the 
addition  of  a  word.  In  the  Greek  language  the  present  tense  of  the 
passive  form,  may  be  used  to  express  either  the  act  of  th^  person  being 
killed,  or  killing  himself.  In  the  first  and  second  aorist  tenses  a  pecu- 
liar form  is  used  to  express  the  act  of  self-killing ;  but  as  this  peculiai 
form  has  the  characteristic  termination  of  what  is  called  a  passive 
verb,  and  not  of  an  active,  it  might  be  classed  under  the  paanve  voloe 
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as  a  peeuHar  tenae,  and  the  term  middle  voioe  might  bo  got  rid  of 
altogether. 

MIDUKAYEN  (ABtronomy),  a  technioal  term  for  the  point  of  the 
ecliptic  which  is  on  the  meridiaji  at  any  given  moment. 

MIDIANITES   (Q'p^'^tp*  Ma^mylrtu,  Madaiyaioi),  the  descendants 

of  Midian,  the  son  of  Abraham  by  Keturah  (Qen.  x^v.  2,  4),  who,  with 
ihe  other  sons  of  Abraham's  conoubines,  migrated  eastward  from  Canaan 
during  Abraham's  life  (Qen.  xxr.  6).  In  the  time  of  Jacob  their  mer- 
chants bad  ouavans  from  Qilead  through  PaleetiQe  to  Egypt  (Gen. 
xxxviL  28,  36).  In  the  time  of  Moses  we  find  them  in  Arabia  Petrsea, 
under  the  government  of  a  high-priest  (Exod.  ii.  15),  and  leading  their 
flocks  as  feur  as  Mount  Sinai  (Exod.  iii.  1) ;  but  they  did  not  extend  to 
the  west  of  this  mountain,  for  the  Israelites  did  not  eome  in  contact 
with  them  in  their  march  from  Egypt,  but,  on  the  contrary,  Jethro, 
their  high-priest,  came  out  of  his  country  to  visit  Moses,  when  the 
Israelites  were  encamped  at  the  loot  of  Sinai  (Exod.  xviii  1-5 ;  Kmnb. 
X.  29).  They  subsequently  frequently  harMsed  the  Israelites  till 
Gideon  defeated  them  and  the  Amalekites  in  the  plain  of  Jezreel,  and 
pursued  Uiem  beyond  the  Jordan.  They  were  still  Imown,  however,  in 
the  time  of  Isaiah  (Ix.  6)  as  a  commercial  tribe. 

The  exact  country  of  the  Midianites  is  not  determined  with  oertainty. 
Some,  indeed,  suppose  that  those  in  Arabia  Petreea,  mentioned  in 
Exodus  (iL  15)  were  quite  a  different  nation  from  those  on  the  east  of 
Palestine,  the  fonner  being  related  to  the  descendants  of  Cushj  the  son 
of  Ham  (Numb.  xii.  1 ;  Hab.  iii.  7).  But  the  more  common  and  more 
probable  opinion  is,  that  the  Midianites  were  all  descended  from  the 
same  stock,  aiid  those  on  the  yElanitio  Gulf  were  sometimes  called 
Ethiopians,  while  those  near  the  Dead  Sea  are  oocasionally  called 
Ishmaelites ;  and  there  may  have  been  other  bodies  of  them  in  the 
western  part  of  Arabia  (1  Kings,  xi.  18).  The  Arabian  geographers 
Abulfeda  and  Edrisi  mention  a  town,  Madian,  on  the  eastern  side  of 
the  ^anitic  Gulf  of  the  Bed  Sea,  somewhat  to  the  north  of  the 
modem  Moilah,  which  is  probably  the  M^Stoya  of  Ptolemy  (v.  17)  and 
the  MnSieurfi  of  Josephus  ('  Ant.'  xii.  11>  1),  and  of  which  the  ruins  were 
to  be  sieen  in  the  time  of  Eusebius  and  Jerome. 

The  Midianites  were  governed  by  their  elders  (Numb.  xxii.  4),  and 
by  chiefs  or  kings  (Numb.  xxv.  15,  18 ;  xxxi.  8 ;  Judges,  vii.  25 ; 
▼iii  3,  5).  They  possessed  many  camels,  and  had  acquired  great 
wealth,  probably  by  commerce  (Judges,  vi.  5 ;  vii  12 ;  vlii.  10,  24  j  Is. 
Ix.  6).    Their  religion  was  the  worship  of  Baal-peor. 

MIDSHIPMEN  are  young  gentlemen  ranking  as  intermediate 
between  1st  clasp  petty  officers  and  warrant  officers  on  board  a  ship  of 
war.  Their  duty  is  to  pass  to  the  seamen  the  orders  of  the  captain  or 
other  superior  officer,  and  to  superintend  the  performance  of  the  duties 
so  coDunanded.  They  are  educated  for  their  profession  at  the  Royal 
Naval  College,  and  commeoce  their  career  in  the  service  as  naval  cadets 
between  the  ag^  of  12  and  14.  The  whole  system  of  entering,  edu- 
cating, and  promoting  junior  officera  in  the  navy  has  recently  under- 
gone complete  revision.  To  qualify  them  for  promotion  as  lieutenants, 
itiey  mu^  be  able  to  pass  a  proper  exammation  in  seamanship  and 
navigation,  be  of  the  full  age  of  19,  and  have  passed  a  period  of  54  yeara 
in  her  Majesty's  navy. 

The  monthly  pay  of  an  officer  of  this  dass  is  22. 14«.  3if.  in  ships  of 
all  rates. 

MIDSUMMER  EVE.  On  the  eve  of  the  feast  of  the  Nativity  of 
St.  John  t^e  Baptist^  or  Midsummer-day,  it  was  long  the  custom  in 
England  to  kindle  fires  at  midnight,  sometimes  upon  the  hiUs,  in 
honour  of  the  summer  solstice ;  a  practice  which  Gebelin,  in  his 
'  Allegories  Orientales/  says  was  followed  among  the  ancient  nations. 
The  same  practice  has  prevailed  in  many  other  countriesi,  accompanied 
with  superstitious  observances,  evidently  the  relics  of  some  very  ancient 
time,  and  now  generally  fallen  into  desuetude.  (Brand's  Papular 
AnivjiUtiet,  Sir  H.  Ellis's  edit,  voi  i,  1841.) 

MIGNONETTE  {Reseda  odorata)  is  a  common  garden  flower,  with 
lanceolate  bluntish  entire  or  trifid  leaves,  and  a  6-puted  calyx  equal  in 
length  to  the  petals,  which  are  finely  cleft  into  naiany  club-shaped 
divisions,  the  two  lowest  simple,  the  capsules  8-toothed.  It  is  a  nativte 
of  the  north  of  Africa  and  Egypt,  but  its  delicious  fragrance  has  caused 
it  to  be  cultivated  all  over  the  world.  It  is  naturally  an  herb,  but  when 
trained  in  the  greenhouse  it  becomes  shrubby.  This  plant  is  in  great 
demand  in  the  London  markets,  and  is  very  extensively  cultivated. 
The  seeds  should  be  sown  in  the  ground  in  April,  on  a  bed  well 
manured  with  rotten  dung.  As  the  plants  rise  they  should  be  thinned 
by  degrees,  so  as  to  leave  them  from  9  to  12  inches  apart.  They^must 
be  well  watered,  and  require  abundance  of  sun  and  air.  Before  they 
come  into  bloom  nip  off  the  centre  shoots,  after  whi^h  the  side  shoo^ 
will  fill  the  vacant  spaces,  and  form  a  full  and  very  pretty  bed.  If 
sown  in  pots  or  boxes,  a  mixture  of  rotten  turf  and  cow-dung,  of  which 
the  larger  portion  should  be  of  the  turf,  must  be  placed  for  the  reception 
of  the  seed,  and  the  plants  should  be  treated  as  above.  Transplanting 
seldom  succeeds.  This  is  the  common  garden  culture,  and  the  plants 
flower  in  June.  In  a  forced  culture,  for  flowering  from  December  to 
February,  a  sowing  should  be  made  in  July,  in  the  open  ground,  and 
the  plants  potted  in  September  and  removed  in-doors.  The  crop  for 
March,  Apnl,  and  May  should  be  sown  in  pots  not  later  than  the  25th 
of  August.  The  plants  from  this  sowing  will  not  suffer  from  exposure 
to  rain  whilst  they  are  yotmg ;  they  must  however  be  protected  fiom 


early  frosts,  and  are  to  be  thinned  in  Novembei*.  At  the  Ramo  time 
the  pots  should  be  sunk  8  or  4  inches  in  some  old  tan  or  coalashes  and 
shoiild  be  covered  with  a  frame,  which  it  is.  best  to  place  fronting  the 
west,  for  then  the  lights  may  be  left  open  in  the  evening,  to  catch  the 
sun  whenever  it  sets  clear.  The  third  or  spring  crop  should  be  sown 
in  pots  not  later  than  the  25th  of  February.  These  must  be  placed  in 
a  frame  on  a  gentle  heat ;  and  as  the  heat  declines,  the  pots  must  be 
let  down  3  or  4  inches  into  the  dung-bed,  which  will  keep  the  roots 
moist,  and  prevent  their  leaves  turning  brown  from  the  heat  of  the  sun 
in  April  and  May.  The  plants  thus  obtained  will  be  in  perfection  by 
the  end  of  May. 

The  arborescent  plant  is  often,  called  Tree-Mignonette.  It  may  be 
propagated  by  seeds  or  by  cuttings,  which  readily  strike  root.  The 
young  plants  should  be  potted  singly,  and  brought  forward  by  heat. 
As  they  grow  they  should  be  tied  to  a  stick,  and  au  side  shoots  should 
be  pinched  off.  As  the  plants  attain  a  greater  size  they  should  be 
shifted  progressively  into  larger  pots. 

MILE.  This  word  is  derived  from  miliare,  the  mille  ptusu4f  or 
thousand  paees^  of  the  Romans.  Each  pace  was  5  feet,  and  each  foot 
certainly  contained  between  11'60  and  11*64  modern  English  inche^w 
[Weights  and  Measuriss.}  Taking  the  Roman  foot  at  11*62  English 
mches,  the  original  Roman  mile  was  therefore  1614  yards,  or  nine- 
tenths  and  one-sixtieth  of  an  English  statute  mile,  very  nearly; 
while  the  English  mile  is  a  Roman  mile  and  ninehundredths  of  a 
Roman  mile,  very  nearly. 

The  Ex^lish  statute  mile  is  8  furlongs,  each  of  220  yards,  or 
40  poles  of  54  yards  or  164  ^^^  each.  It  is  also  80  surveying  chains  of 
22  yards  each.  It  is  therefore  1760  yards,  or  5280  feet.  The  square 
mile  is  6400  square  chains,  or  640  acres. 

The  remains  of  the  Roman  mile  and  the  Gallic  or  Celtic  league 
[League]  ore  found  in  the  itineraiy.  measures  of  most  European 
countries.  The  following  Ust  (taken  from  Kelly's '  Cambist,'  except 
the  statement  of  the  Roman  mile)  will  show  the  itinerary  measures  of 
various  countries,  as  they  are  usually  reputed  in  English  yards  and 
statute  miles.  Wc  have  placed  them  in  order  of  magnitude.  Tlie 
last  column  shows  in  round  numbers  how  many  of  each  make  1000 
statute  miles : — 


No.  in  1000 

Yards. 

Stat,  miles. 

Stat,  miles. 

IGU 

Aacleat  Koman  mile  . 

,     -917 

1091 

ia-28 

Modern  Roman  milo 

• 

.     '925 

1081 

1760 

EogU&h  statute  mile  . 

.  1-000 

1000 

1808 

Toscaa  milo .        .        • 

• 

.  1-027 

974 

1984 

Ancient  Sicottisb  mile 

.  1127 

887 

2240 

Irish  mile     • 

• 

.  1-273 

786 

426S 

French  postinff  league 

.  2*422 

413 

4685 

Spanish  judicial  league . 

• 

.  2-634 

880 

4860 

Frenoh  league  of  25  to  thi 

>  degree  2*761 

862 

6760 

Portugal  IcagUfO 

.  3*841 

260 

6859 

• 

.  3-897 

257 

6864 

Fl.u)idcre  league 

.  3-900 

256 

7416 

Spanish  conunon  league 

• 

.  4-214 

237 

8237 

Frusfiian  mile    •        • 

.  4-680 

214 

8244 

Danish  mile .        .        • 

• 

.  4-084 

213 

8475 

Danteic  mile      .        • 

.  4-815 

205 

Oils 

Hungarian  mile    .        • 

• 

.  5*178 

193 

0158 

8wiM  mile         .        • 

.  5*201 

109 

10126 

German  long  mile         • 

• 

.  5*753 

174 

11559 

Hanoverian  mile       • 

.  6-568 

152 

U700 

Swedish  mile        •       • 

• 

.  6-648 

150 

The  metrical  mile  of  1000  French  metres,  or  one  kilometre,  or  1093 
English  yards,  is  put  down  among  the  measures  of  France,  Italy,  and 
the  Netherlands ;  the  geographical  mile,  or  the  sixtieth  of  a  degree  of 
latitude,  or  about  2025  y^dv,  is  used  in  England  and  Italy ;  the  geo* 
gn^hical  league  of  three  auoh  miles,  or  6075  yards,  is  used  in  EngUnd 
and  France;  the  Gennau  geographical  mile  is  foiu-  English  geogiB- 
phical  miles,  or  SlOO  yarda ;  the  short  mile  used  in  Poland  (which  ia 
also  the  league  of  Brabant)  is  the  geographical  league  (C076  yards), 
and  the  long  miU  of  the  same  country  is  the  Gei-man  geographical 
mile  (8101  yards),  which  is  also  the  length  of  the  mile  in  Holland. 
The  Arabian  mile  is  21 48  yards;  the  Chinese  11 632  yai-ds ;  the  Persian 
pairasang  60S6  yards ;  the  Russian  werst  1167  yards ;  and  the  Turkish 
berri  lb26  yards.  All  the  preceding  statements  relative  to  modern 
measures  rest  on  the  authority  of  the  work  cited. 

This  diversity  of  itinerary  measures,  particularly  as  observable  in 
countries  which  were  formerly  under  lioman  sway,  can  only  be  con- 
jecturally  explained ;  partly  by  supposing  that  the  mile  (Roman)  and 
the  league  ( Celtic )  were  in  process  of  time  confounded  with  each 
other  (as  Ingulphus  asserts  to  have  been  the  case  in  England),  partly 
by  recurring  to  the  well-known  tendency  to  give  the  same  name  to 
measm-es  which  were  multiples  one  of  the  other.  [Leaqus.]  It  would 
be  much  beyond  us  to  attempt  any  derivation  of  the  preceding 
anomalous  measures,  either  from  the  mile  or  the  league,  and  we 
shall  in  the  present  ai'ticie  conllne  ourselves  to  the  history  of  the 
English  mile. 

It  will  be  necessary  to  treat  this  subject  at  some  leng(Ui>  on 
account  of  the  manner  in  which  oiu-  metrologists  and  antiquaries 
have  passed  it  over.  The  legal  history  is  simply  this ;  that  pre- 
viously to   the   reign   of    Elizabeth    the    statutes   on   weights    and 
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measurea  confined  themselves  entirely  to  the  regulation  of  the 
smaller  standards;  while  in  the  35th  year. of  that  queen  an  act  was 
passed  which  (perhaps  imdesignedly  on  the  part  of  its  framers)  has 
fixed  the  mile  at  its  present  length.  This  statute,  though  it  is 
always  appealed  to  as  if  made  for  the  purpose  'of  settling  the  ques- 
tion, yet  in  fact  does  nothing  more  than  incidentally  define  a  mile 
for  a  particular  purpose.  Persons  are  forbidden  to  builfl  within 
three  miles  of  London,  and  the  mile  is  to  be  8  furlongs  of  40  perches 
of  164  feet  each.  But  whether  this  mile  had  become  common,  and 
only  wanted  the  sanction  of  Iaw,  whether  it  was  a  new  measure 
intended  to  be  generally  enforced,  or  whether  it  was  meant  as  the 
measure  for  the  particular  purpose  indicated,  and  for  that  purpose 
only,  cannot  be  gathered,  at  least  from  the  recital  in  the  Statutes 
at  large.  It  will  howeyer  subsequently  appear  that  we  are  not  with- 
out something  like  a  probable  account  of  the  derivation  of  the 
measure;  and  whatever  doubt  may  rest  upon  the  meaning  of  the 
statute,  it  was  considered  by  an  authority  of  the  reign  of  James  I. 
(Cowell)  as  a  general  declaration  of  the  length  of  we  mile.  Pre- 
viously however  to  the  act  of  Elizabeth  it  may  be  doubted  whether 
any  uniform  mile  was  in  existence.  Most  unquestionably  many,  per- 
haps most,  writers  made  use  of  a  mile  of  5000  feet,  probably  not  being 
aware  of  the  English  foot  having  become  longer  thim  the  Roman,  and 
intending  to  use  the  Boman  mile.  (See  the  citations  in  League.)  Thus, 
Roger  Bacon,  in  his  general  description  of  the  earth,  follows  (except  as 
hereinafter  mentioned)  the  Latin  writers,  and  uses  their  mile  as  a 
matter  of  course,  without  the  least  warning  of  his  being  aware  that  he 
was  using  a  measure  different  from  the  popular  one  of  his  time. 
Accordingly,  in  a  writer  on  any  mathematical  or  cosmographical  topic 
the  mile  may  be  presumed  to  have  5000  feet.  If  however  the  subject 
had  any  connection  with  astronomy,  and  if  Arabian  writers  were 
referred  to,  it  was  not  unusual  to  use  the  Arabian  mile  of  2000  yards 
(according  to  Roger  Bacon's  estimation,  Jebb,  p.  141). 

If,  as  we  believe  we  shall  presently  show,  a  longer  mile  were  in 
popular  use,  it  may  be  doubted  whether  the  authors  above  alluded  to 
were  aware  of  the  difference.  They  certainly  did  not  perpetuate 
such  knowledge;  for  Dr.  Bernard,  the  most  profound  of  English 
metmlogists,  found  the  mile  of  5000  feet  sufficiently  common  in  old 
writings  to  induce  him  to  give  it  a  name,  and  call  it  the  English 
geometrical  mile,  meaning,  we  suppose,  that  principally  used  in  mathe- 
matical writings;  but  he  does  not  give  the  least  hint  that  any 
other  mile,  except  this  geometrical  mile  and  the  statute  mile,  was  ever 
in  existence.  Nor  does  his  predecessor  Greaves,  when  he  remarks 
that  great  differences  have  been  observed  between  measured  and 
statute  miles,  hint  at  such  discordances  being  derived  from  the  remains 
of  any  old  and  different  measure,  or  at  any  acknowledged  measure 
different  from  the  statute  mile.  This  mile  of  5000  feet  continued  in 
use  among  seamen,  whose  measures  depend  more  upon  writers  on 
navigation  than  on  acts  of  parliament,  until  the  earth's  dimensions 
became  better  knowh.  A  veiy  old  notion  as  to  the  earth's  magnitude 
gave  60,  or  at  most  62^,  Roman  miles  to  the  degree.  The  sea  mile 
tallied  with  that  of  writers  on  shore,  until  the  measures  of  Picard,  &c, 
became  well  known ;  but  the  sixtietii  part  of  a  degree  of  latitude  is  so 
convenient  a  standard  measure  for  the  sailor,  that  under  the  name  of  a 
nautical  or  geographical  mile  it  has  lengthenened  with  the  common 
estimation  of  the  degree  of  latitude.  Thus,  in  the  time  of  Gunter 
we  find  the  degree  described  as  60  miles  of  5000  feet  each ;  though  he 
certainly  says  (d/i  the  Crou-Staffe,  b.  xi.,  cap.  6),  that  by  comparison  of 
observations,*  he  thinks  352,000  feet  nearer  the  truth.  Even  almost 
as  late  as  the  Revolution  some  common  works  written  for  landsmen 
describe  the  sea  league  as  three  Italian  miles,  which  answers  nearly  to 
15,000  feet.  By  the  time  of  Dr.  Bernard  however  we  find  the  sea  mile 
described  as  coinciding  with  the  statute  mile  {De  MeM»  et  Pond.,  p. 
202) ;  but  this  is  in  a  work  of  science  and  authority :  and  Oughtred 
(before  the  date  of  Bernard's  book)  says  that  it  is  ^^  taken  (or  rather 
mistaken)  that  60  statute  miles  make  a  degree."  It  is  most  likely  that 
the  sea  league  would  in  the  first  instance  be  taken  from  the  com- 
mon league ;  and  certainly  15,000  feet,  or  2'84  statute  miles,  is  almost 
the  same  as  the  length  which  different  deductions  will  give  for  the  old 
land  league. 

We  now  proceed  to  the  main  question,  the  length  of  the  old  English 
mile :  premising  that  the  utmost  we  can  attempt  is  a  clear  proof  that 
the  old  popular  mile  differed  considerably  from  the  modem  mile.  The 
gradual  changes  of  this  old  mile  ( which  the  general  history  of  iti- 
nerary measures  may  lead  us  to  suspect)  must  be  traced  out  by 
closer  investigation  of  antiquarian  authorities  than  mathematicians 
have  been  wont  to  make,  and  better  estimation  of  their  relative  values 
in  a  mathematical  point  of  view  than  antiquaries  have  hitherto  been 
capable  of  making. 

There  is  a  tradition  among  antiquaries  (Sir  H.  Ellis,  '  Preface  to 
Domesday ')  that  this  old  mile  was  somewhere  about  a  statute  mile 
and  a-hali.  This  tradition  is  not  to  be  relied  on ;  for  though  in  all 
probability  it  agrees  with  the  truth,  yet  it  may  have  arisen  from 
another  circumstance.  We  have  more  than  once  heard  it  proved  by 
the  assertion  that,  even  within  the  memoiy  of  man,  distances  were 
measured  in  the  remote  parts  of  the  countiy  by  a  longer  than  the 

*  Thii  of  ceone  refers  to  the  measure  of  Snell,  vhieh  gave  353,285  feet 
(a.&.  1616). 


statute  mile ;  for  instance,  that  York  was  said  to  be  150  miles  from 
London,  while  it  is  really  more  than  199  statute  miles.  This  is  per> 
fectly  true ;  but  the  reason  is  perhaps  different  from  that  given,  as  the 
following  account  will  show  :— 

The  first  actual  measurement  of  the  roads  in  England,  in  statute 
miles,  was  made  by  John  Ogilby,  cosmographer  to  Charles  II..  and  was 
published  by  him  in  1675,  under  the  title  of  '  Britannia,'  with  copious 
descriptions,  and  100  copper-plates  of  the  roads,  in  a  large    folio 
.volume :  the  instrument  iised  was  called  by  him  a  wkedrdimewnkraUn', 
by  others,  a  way-vMer,  and  answers  entirely  to  the  perambjudator  now 
in  use.    Various  editions  of  this  work  were  published,  of  which  we 
have  seen  three,  and  D'Anville  mentions  a  fourth.    It  is  worth  noting 
that  this  measurement,  as  compared  with  older  ones,  soon  came  into 
general  use  :  thus  in  a  little  work  for  men  of  business,  called '  The 
Complete  Tradesman,  or  Exact  Dealer's  Daily  Companion/  London, 
1684,  we  find  a  list  of  Ogilby's  distances  from  town  to  town,  compared 
with  those  formerly  adopted.    The  latter  were  called  by  Ogilby  comr 
puted  miles,  and  the  meaning  of  this  word  might  be  doubted,  but  it  is 
proved  to  mean  miles  in  common  use  by  previous  publications.     Thus 
in  Samuel  Morland's '  Description  and  Uss  of  Two  Arithmetic  Instru- 
ments,' &c.,  1673  (or  two  years  before  Ogilby's  publication),  we  find  the 
distances  called  **  computed  "  by*  Ogilby  set  down  as  the  (supposed) 
real  distances.    D'Anville  appears  to  have  seen  an  edition  of  Ogilby  (of 
which  there  is  one  at  least)  in  whidi  the  word  computed  is  always 
contracted  into  com.    This  he  supposed  to  mean  common,  and  the 
whole  of  his  chapter  on  English  itinerary  measures  ('  M^ures  Itin6- 
raires,'  cap.   x.)    must    in    consequence  be  read   cautiously,  as   he 
assumes  to  be  indisputable  that  there  was   a  common  mile  in  use 
at  the    Revolution,  which  was  about  a   quarter   longer   than    the 
statute  mile.    But  on  the  authority  of  the  silence  of  Bernard  and 
Greaves  above  referred  to,  we  must  remain  of  a  different  opinicm, 
and  must  suppose  that  the  computed  miles  preserved  by  Ogilby  had 
been  intended  to  represent  the  number  of  statute  miles,  but  erro- 
neously given. 

What  then  may  these  computed  miles  mean,  which  had  served  the 
common  purpose  in  the  estimation  of  distances  f  The  word  computed 
never  meant  reputed,  but  was  always  applied  to  a  result  of  reckoning 
of  some  kind  or  other.  Ogilby  says,  "Whence  these  computations 
arose  is  altogether  uncertain ;  the  nearest  conjecture  is,  that  tliey  se«m 
to  exclude  the  whole  length  of  the  towns,  and  to  be  the  distance  from 
the  end  of  one  town  to  tiie  beginning  of  the  next,  not  regarding  the 
fractional  parts  of  a  mile,  but  taking  the  lesser  integer."  The  com- 
puted miles  always  give  a  smaller  figure  than  the  measured  ones,  or 
the  same,  never  a  greater;  and  a  Uttle  examination  will  render  it 
difficult  to  suppose  that  the  preceding  explanation  can  be  the  true  one. 
For  independently  of  its  having  been  the  known  practice  to  measure 
the  roads  from  a  conspicuous  part  of  every  town,  the  preceding  will 
not  explain  differences  of  four,  five,  and  even  seven  miles  in  a  stage  of 
less  than  thirty ;  neither  will  it  explain  long  stages  being  often  of  the 
same  i^umber  of  computed  as  of  measured  miles.  Our  own  oonTiction 
Ib  that  the  computed  miles  are  nothing  more  than  distances  measured 
on  a  map  in  a  straight  line  from  town  to  town,  which  differ  from  those 
measured  on  the  roads  more  or  less,  according  to  the  deviations  and 
curvatures  of  the  roads.  Should  this  opinion  be  correct,  we  might 
expect  beforehand,  first,  that  the  roads  in  the  neighbourhood  of 
the  metropolis  would  appear  more  direct  than  the  general  average ; 
secondly,  that  the  principal  roads  would  show  indications  of  being  more 
straight  than  the  average  deduced  from  all  classes,  and  from  cross  as 
well  as  direct  roads.  Both  these  things  appear  in  the  general  results, 
and  we  can  clear  ourselves  of  the  suspicion  of  bias  in  our  selection  of 
instances  by  throwing  that  task  on  others.  In  the  first  place  the  roads 
near  London  agree  so  much  better  in  the  computation,  so  called,  and 
the  measurement,  that  both  Ogilby  and  D'Anville  notice  the  circum- 
stance, and  conclude  that  a  shorter  mile  was  in  use  in  the  neighbour- 
hood of  the  great  city.  We  find  on  examination  that  such  is  the  case 
with  most  of  the  twenty-mile  distances  about  London,  which  ^ield 
about  120  measured  miles  for  100  computed  miles  ;  and  this  happens 
{particularly  with  those  routes  which  come  earliest  in  Ogilbv's  work ; 
but  120  would  have  been  increased  almost  up  to  the  general  average 
by  taldng  twenty  miles  on  every  road  out  of  London. 

Secondly,  in  the  '  Exact  Dealer's  Daily  Companion,'  already  quoted, 
there  is  a  selection  of  the  roads  to  which  most  importance  was  attached, 
upon  the  whole  of  which  3953  computed  miles  answer  to  5020  mea- 
sured miles,  or  100  computed  miles  give  127  measured  miles.  Accord- 
ing to  D'Anville,  Ogilby  s  whole  work  gives  76794  measured  miles  of 
road,  and  5765  computed,  so  that  100  computed  miles  make  133 
measured  miles.  Hence  the  remaining  2659  measured  miles  give  1S12 
computed  miles ;  or,  off  the  principal  roads,  100  computed  miles  give 
147  measured  iQiles.  These  results  place,  in  such  large  numbers  of 
miles,  insuperable  difficulties  in  the  way  of  any  explanation  which 
should  equally  apply  to  the  greater  and  lesser  roads;  and  it  seems 
to  us  that  there  remains  only  the  hypothesis  that  the  computed 
miles  were  map-measured  diatances,  and  that  the  laiger  and  more 
important  roads  were  straighter  than  the  rest.  If  our  hypothesis  be 
correct,  these  computed  miles  should  represent  distances  on  an  incor- 
rect map,  which  in  fact  they  do.  We  found  them  agree  somewhat 
better  with  the  county  maps  in  old  editions  of  Ounden's  '  Britannia  ; 
than  with  our  modem  maps.    And  long  after  this  article  was  written, 
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we  found  that  our  explanation  not  only  had  been  given,  but  was  at 
one  time  so  oommon  as  to  admit  of  reference  as  to  a  thing  understood. 
Dr.  Grew,  in  a  paper  in  the  'Philosophical  Transactions'  (1711), 
speaking  of  some  erroneous  "  imder-reckoning  "  says,  '*  their  mistake 
seems  to  have  been,  their  reckoning  only  by  the  maps ;  that  is,  by 
computed  and  not  by  measured  miles." 

It  is  beheved  that,  since  the  time  of  Ogilbyi  the  roads  have  been 
much  shortened  by  the  various  acts  of  parliament.  Have  ike  mUe-tUmet 
heeu  alvoayt  altered  aeeordingly  t  or  was  the  increased  speed  of  stage- 
coaches, towards  the  end  of  their  career,  in  part  the  result  of  calling  a 
shorter  line  of  road  by  the  same  number  of  miles?  To  try  this 
question,  we  shall  compare  a  few  distances  from  place  to  place,  as 
given  in  Ogillyy's  '  Britannia,'  with  those  in  Mogg's  edition  of  Paterson's 
'  Roads'  (1824),  altered  so  as  to  start  from  the  same  point,  namely,  the 
old  standard  in  Comhill : — 

Ogilby.        Mogg. 

London  to  Worcester          •         •        •        .  112  114 

„        Berwick S39  337 

n        Bristol 115  117 

„        Bridgnorth 142  142 

The  measures  in  Ogilby  may  of  course  be  erroneous ;  but  as  they 
were  certainly  made  with  a  sufficient  instrument,  and  exhibit  every 
appearance  of  care,  and  as  in  our  country  it  is  nobody's  business  to  see 
that  all  succeeding  milestones  are  altfired  when  a  mile  of  road  is  saved  in 
the  middle  of  a  line,  we  suspect  strongly  that  a  remeasurement  would 
often  show  the  distances  of  1824  to  be  too  long.  And  in  truth  the  four 
distances  just  given  are  now  said  to  be  of  111,  337, 108,  and  138  miles. 

The  credit  of  the  antiquaries'  tradition,  which  would  otherwise  be 
considerable,  is  destroyed  by  its  probable  origin,  as  above  stated.  We 
now  come  to  another  species  of  evidence,  the  testimony  of  foreign 
writers.  The  new  measures  of  any  country  found  their  way  abroad 
but  slowly  at  the  beginning  of  the  17th  century,  and  we  shall  not 
therefore  be  surprised  to  find  foreign  writers  of  the  middle  and  end  of 
that  century  varying  from  then  existing  measures  in  their  statements. 
We  shall  firat  take  the  geography  of  Varenius,  first  published  in  1650, 
and  edited  in  1672  by  no  less  a  person  than  Newton,  then  Lucaaian 
professor.  The  following  sentence  was  allowed  by  the  editor  to  pass 
without  comment : — *'  I^plicia  habent  Angli  milliaria :  majora,  quorum 
274  acquant  giadum  sive  19  Hollandica;  mediocria  quorum  50;  mi- 
nima quorum  60  vel  55."  Now  the  mile  of  Varenius  is  described  by 
himself  as  containing  18,000  Rhineland  feet,  each  of  which,  according 
to  Dr.  Bernard,  is  1'033  English  feet.  Whence  it  may  be  deduced 
that  the  three  miles  described  as  English  by  Varenius  severally  contain 
2-43, 1-33,  and  1*11  statute  miles  (taking  "  60  vel  55  "  to  be  60).  We 
have  no  doubt  that  Varenius  has  here  got  hold  of  the  leuca,  the  old 
mile  or  half  the  leuca,  and  the  modem  statute  mile,  which,  being  not 
sixty  years  old  when  he  wrote,  was  not,  though  the  contemporary  l^gal 
measure,  more  accurately  known  than  the  others.  Again,  Ozanam, 
in  his  '  Mathematical  Dictionary,'  1691,  makes  the  English  mile  a 
quarter  longer  than  the  Italian  mile,  that  is,  considerably  above  the 
statute  mile ;  but  his  accounts  of  itinerary  measures  are  so  evidently 
theorised  into  round  hundreds  and  thousands  of  geometrical  paces, 
that  no  dependence  can  be  placed  on  any  specific  results  drawn  from 
them.  If  his  geometrical  pace  be  five  French  feet  (Paucton,  p.  179), 
this  English  mile  (which  he  states  at  1250  paces)  is  6250  French  feet, 
or  2219  English  yards,  that  is,  1*26  statute  miles.  •  But  this  is  hardly 
worth  notice,  for  no  value  of  the  geometrical  pace  can  be  taken  which 
will  make  Ozanam's  account  of  measures  consistent  with  itself.  We 
shall  take  one  more  conjectural  determination  of  the  mile,  derived 
from  the  sea  league  of  the  17th  century.  Gunter  states  this  at  three 
miles  of  5000  feet  in  a  mile,  the  league  being  the  twentieth  of  a 
reputed  degree.  The  author  of  the  '  Exact  Dealer's  Daily  Companion,' 
alx>ve  cited,  calls  it  three  Italian  miles,  or  4904  yards.  Now  if  the 
original  league  were  the  land  measure,  then  the  mile  (or  half  of  the 
leuca)  would  have  been  2452  yards,  or  1*4  statute  miles. 

D'Anville  endeavours  to  oiake  the  old  mile  the  same  thing  as  the 
original  French  league,  or  the  Roman  mile  and  a  half  [League],  taking 
the  computed  mile,  already  discussed,  as  the  old  measiu^.  But  inde- 
pendently of  the  mile  thus  considered  not  being  long  enough  (and  we 
have  no  instance  of  an  itinerary  measure  shortening  by  time),  the 
diatiuctioa  between  the  mile  and  the  league  seems  to  have  been  one 
of  the  most  common  notoriety  from  the  time  of  the  earliest  manu- 
scripts ;  and  previous  to  this  time  the  confusion  which  might  have 
made  D'Anville's  supposition  true  hadahready  lengthened  the  league  by 
500  paces. 

The  only  way  of  detecting  the  length  of  any  measure,  a  copy  of 
which  is  not  absolutely  preserved,  is  by  the  knowledge  of  some  quan- 
tity, which  having  been  handed  down  in  terms  of  the  old  measure,  and 
being  still  in  existence,  can  be  re-estimated  in  terms  of  the  new 
measures.  Unfortunately  we  have  no  very  exact  measurements  of 
well-known  lengths;  nevertheless  by  using  such  as  we  have,  and  taking 
the  mean  of  a  considerable  number,  the  odds  are  much  against  any 
very  serious  error  remaining  in  the  result. 

About  1478  William  Botoner,  commonly  called  William  Wixipestre, 
or  William  of  Worcester,  made  a  tour  in  various  parts  of  England,  and 
wrote,  apparently  for  his  own  use,  a  large  number  of  memoranda, 
which  remained  in  the  library  of  Corpus  Christi  College,  Cambridge, 
and  were  published  in  1778,  by  Dr.  Nasmyth,  with  the  tiUe/  '  Itinera- 


rium  Willelmi  de  Worcestre.'  The  date  of  the  writer  is  well  settled, 
for  he  asserts  that  in  the  year  1473  he  presented  to  the  bishop  of 
Winchester  his  own  translation  into  English  of  Cicero  de  Senectute. 
This  William  of  Worcester  was  given  to  measurement :  he  records  the 
dimensions  of  the  churches  which  he  visited,  and  the  numbers  of  miles 
between  the  several  towns.  From  the  latter  enumerations  we  have 
collected  the  most  definite  instances,  which  we  have  compared  with 
our  latest  road-books,  as  follows  (W  is  the  number  of  miles  in  W.  of 
W.'s  account ;  R  in  t^e  road-books) : — 


W. 

From  Oxford  to  Farringdon  .        .        •        . 

.     13 

ft 

Farringdon  to  Wotton  BAaaet  •        • 

.    15 

Gloaoester  to  Tewkmbury    •        • 

7 

BheptoD  Mallet  to  Glastonbury         •     . 

5 

Glustonbary  to  Bridgewatcr         .        « 

9 

Bridgewater  to  Taunton  .        •        •    . 

r 

Taunton  to  Wellington        .        • 

5 

Wellington  to  CuUumpton        .        •    . 

10 

Collumpton  to  Exeter  .        •        •        , 

.   10 

Ottery  St.  Mary  to  Exeter       •        .    . 

10 

Plymottlk  to  SaltMb    •        •        •        « 

s 

Totals 

.   93 

To  give  the  best  chAnoe  of  a  correct  result  which  our  present  means 
afford,  we  must  increase  this  1314  niodem  road  miles  in  such  pro- 
portion as  will  make  them  correctly  represent  the  same  roads  at  the 
time  when  William  of  Worcester  travelled.  This  we  have  no  data  for 
doing,  and  any  supposition  we  may  make  must  rest  on  its  own  intrinsic 
probability.  To  neglect  this  correction  altogether  would  make  the 
preceding  give  100  old  miles  equal  to  141  statute  miles,  and  this  is  the 
lowest  conclusion  which  can  be  formed.  But  if  five  per  cent  of  devia- 
tion has  been  corrected  since  the  old  account,  that  is,  if  what  is  now 
100  miles  would  have  been  105,  then  100  old  miles  may  be  stated  at 
148  statute  miles.  This  conclusion,  and  even  a  stronger  one,  may  be 
reinforced  from  a  totally  distinct  quarter.  But  first  let  it  be  observed, 
that  since  roads  have  no  tendency  to  lengthen,  but  the  contrary,  it  may 
be  inferred  that  such  of  the  preceding  instances  as  make  the  old  mile 
least  are  most  probably  those  in  which  the  distances  have  been 
shortened ;  and  instead  of  being  the  cases  of  most  weight,  are  precisely 
the  reverse. 

Though  the  preceding  instances  are  quite  sufficient,  yet  it  may  be 
satisfactory  to  name  one  or  two  short  distances  in  which  a  very  large 
mistake  is  impossible.  The  following,  were  they  the  only  ones,  would 
lead  us  to  suspect  that  the  old  mile  was  even  longer  than  a  mile  and 
a  half  statute.  William  of  Worcester  says  that  Wokey  Hole  is  about 
half  a  mile  from  Wells,  whereas,  by  the  Ordnance  Map,  it  is  a  mile  and 
six-tenths  in  a  straight  line  trom  the  centre  of  the  town.  Again, 
Merkysberry  (now  Masberry)  Castle  is  placed  by  him  at  two  miles 
from  Wells  on  the  opposite  side :  it  is  now  three  miles  and  three< 
quarters  in  a  straight  Ime  from  the  centre  of  the  town.  Lastly,  Fenny 
Castle  is  said  to  be  a  mile  and  a  half  westward  towards  the  marsh, 
whereas  what  is  now  called  Castle  Hill  is  two  miles  and  three-quarters 
westward.  These  instances  are  more  convincing  than  the  preceding 
as  to  the  mere  use  of  a  longer  mile,  though  not  so  well  adapted  for  its 
determination. 

We  must  now  remove  the  question  to  Palestine.  In  the  description 
of  the  earth  given  by  Boger  Bacon  (Jebb,  pp.  180-286)  he  generally 
follows  Plinv,  and  gives  distances  in  Roman  miles,  except  only  when 
treating  of  those  parts  which  the  Crusaders  visited,  and  other  Eastern 
countries.  In  this  part  of  his  account  Bacon  relies  much  on  the  con- 
versation and  writings  of  a  certain  Willielmus,  who  went  on  a  mission 
from  the  king  of  France  to  the  Tartars  (Turks),  in  1253,  and  on  the 
oral  accounts  of  other  travellers.  But  the  country  on  the  distances  of 
whose  towns  he  is  most  precise  in  his  information  is  Palestine 
itsell  By  taking  fifteen  well  defined  instances,  and  measuring  the 
corresponding  distances  on  Major  Rennell's  map  in  parts  of  inches,  we 
have  the  following,  the  first  column  being  the  number  of  leucro  in 
Bacon,  the  second  the  number  of  inches  in  RennelL  (We  omit  sea- 
distances,  as  likely  to  err  considerably.) 


From  Oftsa  to  Aicalan  . 
Ascalon  to  Joppa     • 
J(9pa  to  Aoo        • 
Aoo  to  Ca»area 
Ago  to  Tyre         • 
Tyre  to  Sarepta       • 
Sarepta  to  Sldon  . 
Sidon  to  Baruth 
Baruth  to  Gibeleth 
Gibeleth  to  Tripolis 
Jeruaalcm  to  Joppa 
Jemaalem  to  Jericho 
Samaria  to  Jerusalem 
Samaria  to  Cosaaraa 
Aoo  to  Nazareth  • 


•* 
ft 
*f 
*t 
f* 
t* 

» 

f» 
tf 
»» 


>* 


B. 

R. 

9 

•65 

12 

Ml 

S4 

2-48 

13 

MO 

9 

M8 

4| 

•49 

sl 

•84 

^t 

MO 

9 

•87 

9 

l'2l 

12 

1*50 

9 

•07 

12 

l^ft7 

12 

1-08 

1 

•ya 

TotalB 


152^      16*08 


*  With  it  was  published  the  '  Itinerary  of  the  Holy  Land,'  by  Simon  Simeon. 
With  it  was  also  pubUahad  the  traet  on  Leonine  Yeraea  referred  to  ia  the  artiols 
on  that  aubjtct. 
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The  aeale  of  RenneU's  mftp  U  itum  inches  to  a  degree  of  latitude ; 
and  the  only  remaining  question  ia,  how  tauoh  muBt  this  16-03  inches, 
wliich  is  a  total  of  distances  measured  in  the  shortest  lines  from  place 
to  place,  be  increased  to  allow  for  the  deviations  of  the  roads !  If  we 
assume  that  the  deviation  was  equal  to  that  in  England  at  the  Bevolu- 
tion,  we  must  *  increase  16*08  in  the  proportion  of  100  to  127,  which 
gives  20'3581.  It  must  be  remembered  that  the  more  allowanoe  is 
made  for  deviation,  the  longer  is  the  leuca ;  and  we  think  it  is  the 
least  supposition  which  can  be  made,  to  sui^pose  the  deviation  on 
routes  in  Palestiae  no  greater  than  in  England.  Dr.  Bernard  states 
that  it  was  the  practice  of  the  Oriental  geographM*  Abu  Bihan  (Al 
Biruni  or  Birunius)  to  deduct  one-fifth  from  distances  nveasured  on 
the  roads,  to  obtain  the  true  distances  in  a  straight  line.  This  amounts 
to  increasing  the  number  of  miles  measured  on  the  map  in  the  propor- 
tion of  100  to  125,  and  is  practically  accordant  with  the  preceding  rule 
in  a  question  of  which  the  d&ta  are  as  rough  as  in  the  present  one. 
The  testimony  is  valuable  as  referring  to  roads  in  the  East,  and  at  the 
period  to  which  Bacon's  account  refers.  The  leuca  is  then,  on  these 
suppositions,  *1385  of  an  inch  on  Henneirs  map,  or  '0445  of  a  degree. 
The  length  of  the  degree  i^i  these  latitudes  being  assumed  at  363,500 
feet,  we  deduce  3*064  statute  miles  as  the  length  of  a  leuca,  or  1*532 
statute  miles  as  the  length  oi  the-  old  mile.  If  we  w^ere  to  reject  the 
correction  for  deviation,  the  result  would  be  1*206  statute  miles,  which 
is  unquestionably  too  small. 

In  1422  Sir  Gilbert  de  Launoy  was  sent  by  Ileniy  V.  of  England,  on 
a  tour  of  military  obsen-ation  in  Egypt  and  Syria.  His  account  is 
published  (from  a  manuscript  in  the  Bodleian)  in  the  2l8t  volume  of 
the  '  ArchsBologia.'  He  never  mentions  the  league  more  than  once  or 
twice,  and  gives  all  his  distances  in  miles.  From  his  account  of  Egypt 
we  soon  found  that  no  hypothesiB  would  make  his  distances  agree  with 
modem  travellers.  He  places  the  city  of  Cairo,  for  instance,  three 
miles  from  its  port  Boolak,  which  distance  is  now  called  only  (ms  mile. 
[KiJiiBA,  in  Gzoo.  DiY.]  But  on  examining  his  distances  in  Palestine 
there  appears  almost  a  certainty  that  he  us^  a  smaller  mile,  of  which 
two  and  a  half  (and  not  two)  make  the  league  of  Hoger  Bacon.  The 
following  are  all  the  comx^arisons  which  his  work  affords  us  the  means 
of  making : — 

Bacon.    lunacy.    League 
Lcagrucs.     Miles,     in  Miles. 

From  Joppa  to  Aco .        •  •        •    24  GO  2*5 

„     Acb  to  Tyro       •        •  •    •      0  25  2*78 

„     Tyre  to  bidon         •  .        .8  20  2*5 

„     Sidon  to  Baruth         .  •     •'     8|  25  2*94 

„     JeruMlem  to  Joppa  .        •     12  SO  2*8 

But  even  Lannoy's  mile  must  be  longer  than  our  statute  mile ;  and 
it  is  difficult  to  explain  the  difference.  One  thing  is  certain,  that 
Lannoy'a  mile  in  1422  cannot  be  the  same  thing  with  that  of  William 
ol  Worcester  in  1478,  or  that  of  Bacon  in  1250,  being  shorter  than 
either. 

So  far  our  conclusions  proceed  upon  assumptions  of  the  highest 
probability ;  and  the  result  is,  that  from  the  English  measurements  we 
may  infer  that  100  ancient  miles  certainly  exceed  141  statute  milen, 
while  from  those  in  Palestine  they  are  most  likely  not  much  less  than 
153  such  miles.     It  is  highly  probable  that  the  result  is  nearer  to  158 
than  to  141.    If  wo  were  to  take  a  mean  of  both  results,  giving  them 
«qual  weights,  the  mile  thus  obtained  would  be  probably  too  small, 
and  this  result  is  1*47 ;  so  that  (as  mentioned  in  League)  the  ratio  of 
145  to  100  is  the  very  least  which  is  admissible,  and  perhaps  too  small 
even  for  a  minimum.     It  seems  to  us  that  a  more  probable  result 
would  be  obtained  by  taking  158  as  a  result  of  the  measure  in  FaLastlne 
(for  it  is  hard  to  believe  that  the  correction  for  deviation  could  have 
been  too  much),  and  giving  this  number  twice  as  much  weight  as  141 
in  forming  a  mean  of  the  two.    This  gives  149  in  place  of  147;  or, 
roughly  speaking,  we  think  it  by  no  means  improbable  that  100  ancient 
miles  were  as  much  as  150  statute  miles,  and  tolerably  certain  that 
they  exceeded  145  sueh  miles.    At  the  same  time  there  is  evidence 
enough  that  very  different  miles  vf&ce  in  use  among  writers,  and  also 
that  the  most  ignorant  confusion  between  ancient  and  modem  mea- 
sures frequently  existed.     Sir  John  Maundevile,  for  instance,  says, 
*'  Aftre  the  auctoures  of  astronomy e,  700  furlonges  of  erthe  answeren 
to  a  degree  of  the  firmament :  and  tho  ben  87  miles  and  4  furlonges. 
Novf  be  that  here  multiplycd   by   360  sithes;   and  than  thei  ben 
31,500  myles,    every  of   8   furlonges,  aftre  mvles  of  oure  contree." 
The    old    astronomical    authors    use    the   stadium,   which    is    here 
made  to  be  the  Englidi  fuilong,  a  measure  with  which  it  had  no 
connection. 

There  is  cei-talnly  this  difficulty  in  the  way,  that  [League]  the 
ancient  minimum  distance  between  two  market-towns  must  have  been 
19  modern  statute  miles,  which  seems  a  great  distance.  But  it  must 
be  remembered  that  this  appearance  is  a  consequence  of  the  notions 
derived  from  the  modem  interpretations  of  the  courts,  which  make 
the  leuca  to  be  a  statute  mile ;  so  that  7  miles  has  long  been  the  legal 
distance.  This  interpretation  is  so  preposterous  that  it  must  be  thrown 
aside ;  for  even  if  the  mile  of  Bracton  and  Fleta  were  the  mile  of  the 
books,  and  not  the  mile  of  the  people,  the  leuca  would  be  10,000  feet. 


*  We  take  this  from  some  rough  uials,  out  of  Ogilby's  hook,  but 
more  on  the  eastern  geographer  proacntlj  mcationod. 


we  rely 


or  two  sttitiita  siiles  all  but  the  tenth  of  a  mile.    And  tiic 
hy  Braoton  certainly  requires  some  greater  distance  thjaot  oe vea 
For  his  implies  [LbaoubJ  that  the  third  of  a  day's  work  ailioilUl  be  L^ 
the  distance  of  two  markets ;  and  gives  a  time  lor  buyiz^  ami  aelLr 
not  longer  in  duration  than  that  allowed  ix  going  to   tike  znas^^ 
Reading  this  paragraph  by  the  modem  interpretation  of  tlte  ooi&rt:»,  i^ 
time  of  business  would  he  that  in  which  a  laden  horse  or  markei-a^- 
woidd  go  three  miles  and  a  half ;  and  if,  taking  into  aooount  th/t  U. 
nesB  of  roads  in  the  15th  century,  we  allow  even  as  muda  aa  tvro  k-^, 
for  this,  then  the  day's  work  would  be  only  six  houxa.      Aoonrdju    • 
our  reading;  the  time  of  going  nine  ngules  and  a  hall  would  be  the  t^x 
of  business ;  or  allowing  three  miles  an  hour,  thA  day^a  work  wouid  - 
something  more  than  nine  hours.    It  may  however  be  possible,  u. 
not  improbable,  that  the  mile  ol  5,000  feet,  or  that  of  the  books.  «v 
that  of  the  courts  of  judicature,  which  woiild  give  about   12.^  atdt.. 
miles  as  the  distance  in  question. 

We  conjecture  that  the  length  of  t]ie  ancient  mile  aroae  from  tL- 
confusion  between  the  n^le  oxii  t^e  leuca  which  is  referred  t>  \; 
Ingulphus.  [Leaoue.]  The  legca  of  fifteen  hundred  paces  wucl. 
when  the  foot  attained  ita  permanent  length,  be  1*42  modem  status 
miles,  to  which  the  term  mile  being  applied,  we  have  the  prolio: 
beginning  of  the  old  mile,  that  is,  we  adopt  D'AnvilleVi  oonclusiua  i 
different  grounds.  If  in  the  meanwhile  the  leuca  of  200O  x>ace5  laur 
into  use  (as,  according  to  Ingulphus,  it  did),  which  would  be  cailea  la 
the  books  two  miles  (as  in  fact  it  was  two  miles  of  the  tcriters),  it  i^  h 
no  means  surprising  that  a  new  leuca  of  two  long  milea  should  i* 
formed  from  the  mile  of  the  people.  This  would  be  but  a  poor  C'^- 
jecture  for  the  establishment  of  a  measure ;  but  it  has  great  force  o: 
reference  to  a  mile,  the  existence  of  which  is  separately  proved.  Ai.. 
though  Ingulphus  states  that  the  word  leuca  was  introdaoed  as  mas. 
ing  a  mile,  yet  it  is  more  likely  that  the  new  measure  should  hn^ 
been  introduced  under  the  old  name,  than  the  new  name  for  the  di 
measure :  it  is  moreover  tolerably  c«tain  that  the  ocmquerors  wci:!' 
attempt  to  introduce  both  their  measure  and  its  name,  while  the  pe*:>r. 
would  be  able  to  resist  the  latter,  but  not  the  former. 

The  origin  of  the  statute  mile  may  perhaps  be  explained  as  follow? 
The  furlong,  or  quarantena,  was  not  a  part  ol  the  Roman  itinenn 
system  of  measures.    It  grew  out  of  the  perch,  or  pertioata,  a  me^sms 
originally  of  small  lengths,  as  in  buying  or  selling  of  land,  40  of  whiei 
were  made  into  one  by  the  simple  name  of  forty-long,  or  furlong.   Tls 
great  variations  of  the  perch,  in  different  parts  of  the  oounlry,  indoevd 
the  legislature,  at  a  very  early  period,  to  fix  it  at  five  yards  and  a  hah. 
It  did  not  harmonise  with  the  book-system  of  measures,  and  we  sts 
[LbaoukI  that  when  it  was  introduoed  there,  the  mile  was  awkwardir 
described  as  seven  furlongs  and  a  half,  three  perches,  and  two  pb&i 
The  legislators  of  Elizabeth,  who  were  well  acquainted   with  t^f 
stadium,  seeing  the  mile  of  the  books  (and  perhaps  of  the  coort- 
making  upwards  of  seven  furlongs  and  a  half,  uUght  very  naturJ> 
restore  the  nominal  accordance  of  the  old  and  modem  systems,  and  » 
the  same  time  avoid  fraotional  quantities,  by  lengthening  the  mile  at%j 
dght  furlongs. 

MILITARY  POSITIONS.    [Taotios.] 

MILITARY  PUNISHMENTS.    We  have  Uttle  knowledge  of  tk 
manner  in  whi^  offences  against  military  discipline  wei«  punished  fcf 
the  Qre^s ;  but  it  appears  that,  for  sedition  or  mutiny,  the  cosi- 
mander  of  an  army  had  the  power  of  causing  the  ringleaders  to  ^ 
seized  and  instantly  put  to   death.     Agamemnen,  in    the   'Iliad.' 
threatens  such  as  may  desert,  that  they  shall  die ;  and  Alexander  tt^ 
Great,  when  a  mutiny  took  place  partly  in  consequence  of  the  jealour^ 
excited  by  the  favour  which  he  showed  to  the  Persians,  caused  thirteea 
of  his  Macedonians  to  be  executed  without  a  trial.     (Arrian,  *  Anabi'. 
vii.  8.)    The  military  law  of  Athens  prescribed  the  puni^mest  U 
death  for  the  erime  of  desertion  while  on  service.     Occasionally,  iiov- 
ever,  this  serious  offence  was  only  punished  with  imprisonment  or  fine; 
for,  whatever  might  be  the  power  of  an  Athenian  commander  over  hs 
soldiers  in  the  field,  it  is  probable  that  he  would  be  very  careful  how 
he  exeroised  it ;  since,  at  the  termination  of  a  campaign,  a  man  vbo 
might  consider  himself  unjustly  treated  oouid  oompel  his  officer  t? 
answer  for  his  conduct  before  a  tribunal  of  his  oountrymen.    Amoog 
the  Lacedaimonians,  cowards  and  deserters  were  eith(^^  put  to  deatii  or 
publicly  disgraced ;  offenders  who  did  net  suffer  the  extreme  pesaltr 
were  made,  when  at  home,  to  wear  a  party-coloured  dress,  and  tkk 
obliged  to  submit  in  silence  to  any  insult  which  the  meanest  citiieo 
might  choose  to  offer.    Disgiaoe  also  fell  upon  the  soldier  who,  ia 
action,  had  the  misfortune  to  lose  hii  shield. 

The  Romans  punished  crimes  committed  by  the  soldiery  with  great 
severity.  For  we  gravest  offences  soldiers  were  beheaded  ur  crucified  i 
and  under  the  Pagan  emperors  some,  probably  such  as  profetted  ihe 
Christian  religion,  were  burnt  alive  or  exposed  to  wild  beasts.  On  the 
occurrence  of  a  mutiny,  every  tenth,  twentieth,  or  hundredtli  i£an 
was  sometimes  chosen  by  lot,  but  generally  only  the  ringleadcri 
were  selected  for  punishment  Deserters  and  seditious  fierms 
were  frequently,  after  being  scourged,  sold  for  slaves ;  and  occa- 
sionally tho  offender  was  made  to  lose  his  right  hand,  or  Wiisbled 
nearly  to  death. 

If  a  soldier  absented  himself  from  the  spot  asaigned  to  him  for  tht 
ni^t-watch,  or  if  he  was  found  asleep  at  his  post,  he  was  the  next  day 
brought  before  the  tribune,  who  on  tho  fact  being  proved  sentenced 
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him  to  mfSer  the  bftstmado.  It  appears  from  Polybius  (vi.  Ex.  2)  that 
the  tribune  having  gently  touched  the  offender  with  hie  staff  as  a 
.^ ' . '  -  signal,  the  persons  appointed  to  inflict  the  chastisemei^t  fell  upon  him 
*j/'  •  and  struck  him  repeatedly  with  sticks  or  stones,  frequently  with  such 
,/. '^  violence  as  to  cause  his  death:  the  culprit  was  allowed  to  escape  by 
flight  if  able;  but  in  this  case  he  was  neyer  permitted  to  return 
to  his  country,  or,  if  he  did  return,  no  person  dared  to  afford  him 
'  '  -^ '    shelter  or  relief. 

"'**•       Pimishments  of  a  like  nature,  but  less  severe,  were  inflicted  upon  a 

soldier  who  was  guilty  of  theft,  or  of  giving  false  testimony  either  in 

his  own  favour  or  against  a  comrade.    For  certain  breaches  of  disci- 

-  '    pline  the  offender  suffered  a  temporary  deprivation  of  his  pay,  the 

'  '    forfeiture  of  his  arms,  or  degradation  £rom  his  rank.    Sometimes  he 

-^ '     was  sentenced  to  remain  outside  of  the  camp  exposed  to  the  chance  of 

being  taken  by  the  enemy,  or  he  was  made  to  stand  for  a  certain  time 

in  an  unmilitary  dress  before  the  pr83torium.     In  some  cases  a  culprit 

:.    was  sentenced  to  perform  hard  labour,  to  exchange  into  a  coips  of 

•       inferior  rank,  or  to  be  entirely  dismissed  from  the  service  with  disgmce. 

^  *      Punishment  was  also  inflicted  on  a  soldier  for  cowardice  or  for  losing 

' ..  his  arms.  A  centurion  guilty  of  a  breach  of  discii^ine  waft  deprived 
of  the  staff  (a  vine  branch;  which  he  carried  as  an  emblem  of 
authority. 

A  dictator  could  sentence  to  death  any  offender  against  military 
regulations ;  and  the  consuls  had  the  power  of  exercising  summary 
junsdiction  in  capital  cases.      Punishments  were    ordered   by  the 

.-  L  legionary  tribunes,  and  by  the  prefects  of  the  allies,  with  the  con* 
currence  of  a  counciL 

J,  >  Among  the  nations  of  modern  Europe  the  puiiishments  for  military 
offences  were,  till  lately,  no  less  severe  than  tbey  were  among  the 
Romans.  Besides  the  infliction  of  a  certain  number  of  lashes  with 
cords,  soldiers  convicted  of  theft,  marauding,  or  any  other  breach  of 

■-_  discipline  which  was  not  punishable  with  death.  Were  sentenced  to  run 
the  gauntelope  as  it  was  ctdled.  For  the  execution  of  this  sentence  the 
regiment  was  drawn  up  in  a  double  line ;  and  each  man  being  furnished 
with  a  small  stick,  generally  of  osier  (except  the  grenadiers,  who  used 
their  belts  instead  of  the  sticks),  the  culprit,  naked  to  the  waist,  was 
either  marched  slowly  or  allowed  to  run  as  fast  as  he  could,  according 
to  circumstances,  from  the  head  to  the  rear  extremity  between  the 
two  lines,  each  man  striking  him  as  he  passed  along.  In  certain  cases 
the  offender  was  afterwards  expelled  from  the  regiment,  and  sometimes 

'^  also  from  the  town  or  district  with  a  charge  never  to  appear  there 
again  under  pain  of  death.  The  punishment  of  the  knout,  in  the 
Russian  army,  is  inflicted  with  a  leathern  belt  on  the  naked  back  of  the 
offender. 

Cavalry  soldiers  were  formerly  frequently  punished  by  the  ptcl-ct, 
as  it  was  called ;  this  consisted  in  the  man  being  made  to  hang  by 
his  hands  from  a  beam  during  a  oertais  time,  a  stake  with  its  upper 
end  made  sharp  being  planted  in  the  ground  under  him ;  so  that, 
when  from  weariness  he  could  no  longer  keep  himself  up,  his  foot  was 
pierced  by  the  stake :  this  kind  of  punishment  has  "been  long  since 
abolished. 

Confinement  without  light  during  a  certain  number  of  hours  was, 
and  stiU  is,  a  frequent  punishment  for  being  absent  without  leave  from 
parade,  either  on  account  of  drunkenness  or  from  any  other  cause. 
Formerly  the  pillory  Was  a  punishment  awarded  to  offences  of  this 
nature. 

Besides  the  punishments  of  death  and  transportation,  which,  for 
great  crimes,  are  within  the  scope  of  military  law,  in  the  British  army, 
breaches  of  discipline  are  visited  by  flagellation,  temporary  imprison- 
ment, extra  drills,  extra  guards,  and  the  performance  of  fatigue  duties ; 
but  punishments  consisting  of  protracted  periods  of  confinement  to 
barracks  accompanied  with  laborious  employments,  inflicted  at  the 
discretion  of  commanders  of  regiments,  have  been  abolished  for  many 
years,  hot  however  before  the  most  serious  mortality  in  consequence 
had  xnade  it  absolutely  necessary. 

While  an  army  is  in  Idie  field,  breaches  of  discipline  must  be  punished 
with  promptitude  and  more  than  ordinary  severity.  It  might  be  pre- 
sumed that  acts  of  treachery  will  seldom  be  committed ;  desertions 
to  the  enemy  however  do  occasionally  take  place ;  but  the  more  usual 
crime  is  that  of  quitting  the  ranks  on  a  lawless  expedition  of  plunder, 
which  is  generally  accompanied  with  gross  acts  of  outrage,  violation  of 
chastity,  often  murders,  committed  on  the  defenceless  people  of  the 
country ;  and  no  doubt  can  exist  that  soldiers  guilty  of  such  crimes 
should  be  shot  or  hanged  on  the  spot.  Even  when  the  crime  is  less 
heinous,  the  well-being  and  perhaps  the  safety  of  the  army  may  be 
perilled  In  consequence  of  the  resentment  excited  among  the  siu> 
rounding  inhabitants ;  such  disorders  must  therefore  be  repressed  by 
making  signal  examples  of  the  offenders.  In  the  presence  of  an  enemy 
there  can  scarcely  be  a  more  serious  offence  than  intoxication ;  mis- 
carriage of  an  enterprise,  and  defeat,  with  the  loss  of  numbers  of 
gallant  men  in  an  action,  may  be  the  fatal  consequences  of  indulgence 
under  such  oircumstancee.  Trial,  and  on  conviction  punishment, 
should  be  if  possible  immediate ;  the  army  may  change  its  position  or 
cantonments ;  delay  takes  place,  and  the  necessary  witnes^ss  are  at  a 
distance,  or  in  the  mean  time  removed  by  the  accidents  of  war.  A 
long  interval  between  the  commission  of  a  crime  and  its  punishment 
diminishes  the  fear  of  the  latter  by  opening  to  the  culprit  another 
chance  of  escape ;  it  moreover  diminishes  the  effisct  of  the  punishment 


as  a  warning  t  the  ilnpression  produced  by  the  crime  wears  off,  and 
the  punishment  assumes,  in  some  measure,  the  appearance  of  an 
act  of  cruelty.  Employment  of  the  accused  meanwhile  in  any  of 
the  duties  of  the  camp  or  field  is  a  condonation  of  his  offence 
that  makes  his  subsequent  punishment  inhuman,  and  unmilitary,  if  not 
quite  illegal. 

The  circumstances  of  an  army  in  peace,  and  in  war,  or  rather  when 
in  the  presence  of  an  enemy,  are  very  different :  in  the  former  case 
soldiers  have  no  opportunity  to  commit  treason  or  to  pUlage  a  country ; 
and  since  the  generality  of  the  men  who  then  enter  the  army  are  such 
as  have  a  &ir  moral  character,  great  crimes  among  them  are  as 
unfrequent  as  they  are  among  an  equal  number' of  men  in  any  other 
condition  of  life :  the  punishments  for  such  offences  as  may  then  be 
committed  may  therefore  with  propriety  be  of  the  same  nature  and 
degree  as  those  which  would  be  -adjudged  for  corresponding  offences 
by  the  ordinary  courts  of  justice.  Imprisonment  for  a  time,  employ- 
ment in  laborious  tasks,  but  particularly  a  forfeiture  of  pay  and 
pension,  where  the  offender  is  without  a  family  depending  on  him  for 
support,  might,  probably.with  advantage,  be  made  the  punishment  for 
mHitary  offences.  ' 

Serious  breaches  of  discipline  are  still  punished  with  the  lash ;  but 
the  maximum  number  of  Lushes  that  may  be  inflicted  is  now  these 
several  years  past  reduced  to  fifty.  But  the  objections  to  this  descrip- 
tion of  punishment  are  of  a  kind  not  to  be  removed  or  modified  by  any 
modification  in  the  degree  of  severity  with  which  it  is  infiicted.  It  is 
both  cruel  and  disgusting ;  it  is  permanently  degrading,  leaving  on  the 
character  an  indelible  impression,  and  on  the  skin  for  life  the  marks 
of  disgrace  which,  if  discovered  by  any  accident,  cannot  fail  to  produce 
a  prejudice  against  the  individual,  how  well  soever  he  may  have  con- 
ducted himself  subsequently  to  the  infliction.  It  falls,  moreover,  witli 
unequal  effect  on  different  persons  according  to  the  state  of  their 
health,  or  of  their  nervous  systems  at  the  time ;  and  not  unfrequcntly, 
according  to  the  will  of  the  person  who  administers  or  who  superin- 
tends the  punishment.  It  may  be  added  that  many  of  the  soldiers 
who  are  drawn  up  to  witness  it,  can  neither  avoid  sympathising  with 
the  culprit  nor  becoming  dissatisfled  with  a  service  in  which  they  ore 
exposed  to  such  disgrace  and  suffering. 

Happily  the  terrible  scenes  that  used  to  be  exhibited  at  the  triangles 
in  the  British  army  have  now  ceased  for  ever.  Qeneral  Sir  Charles 
Napier,  in  his  'Remarks  on  Military  Law,'  states  that  forty  years 
before  the  time  at  which  he  wrote  (18S7),  he  frequently  saw  from 
600  to  1000  lashes  inflicted  under  sentence  by  merely  regimental 
courts-martial;  and  in  those  days  a  man  who  had  suffered  a  part 
of  the  punishment  was  often  brought  from  an  hospital  when  the 
wounds  were  barely  healed,  to  receive  the  remainder.  A  milder  code 
is  happily  substituted  in  these  days  for  the  preservntion  of  military 
discipline.  The  practice  of  giving  rewards  for  good  behaviour,  now  so 
happily  introduced  in  the  military  service,  and  the  instruction  ob- 
tained at  the  regimental  schools,  will  in  time,  it  is  hoped,  operate  a 
beneficial  change  in  the  chamcters  of  such  men  as  have  not,  from 
nature  or  from  early  education,  a  just  sense  of  moral  rectitude  and  of 
the  obligations  all  are  under  of  punctually  and  faithfully  discharging 
the  duties  they  owe  to  their  country.  The  existing  code  is  par- 
ticularly described  in  the  article  Mutixy  Xct,  post,  (See  Sir  C 
Napier's  Memarlks  on  Military  Lato.) 

MILITARY  TENURES.    FFeudal  Stbtem.1 

MILITIA.  The  body  of  soldiers  raided  for  the  defence  of  a  nation 
may  be  called  the  mihtia  of  that  nation ;  but  in  Qreat  Britain  and 
Ireland  the  term  is  applied  particularly  to  those'  men  who  are  either 
chosen  by  ballot  or  volimteer  to  serve  for  a  certain  number  of  years 
within  the  limits  of  these  realms.  The  regulations  of  the  militia  service 
difierwidelvfrom  those  of  the  conscription  on  the  Continent;  since  under 
the  latter  the  troops  become  members  of  the  regular  army,  and  may  be 
marched  bevond  the  frontiers  of  the  state;  whereas  the  militia  is 
enrolled  only  for  home  service,  and  may  be  said  to  constitute  a 
domestic  gueurd.  Nothing  corresponding  to  modem  militia  can  be  said 
to  have  existed  among  the  ancients.  In  the  Qrecian  states  every 
citizen  was  a  soldier ;  and  every  person,  between  certain  ages,  in  the 
city  and  in  the  provinces,  was  obliged  to  serve  in  the  Roman  armies 
wherever  they  might  be  employed. 

The  military  force  in  this  country  in  the  time  of  the  Saxons  was 
formed  by  a  species  of  militia,  and  every  five  hydes  of  land  were 
charged  with  the  equipment  of  a  man  for  the  service.  The  ceorles, 
or  peasants,  were  enrolled  in  bodies  and  placed  under  the  command  of 
the  Ealdermen  or  chiefiB,  who  were  elected  by  the  people  in  the  folk- 
motes. 

After  the  Norman  conquest  of  the  country  the  proprietors  of 
land  were  compelled,  by  pi*oWding  men  and  arms  in  proportion  to 
their  estates,  to  contribute  to  the  defence  of  the  realm  in  the  event  of 
a  threatened  invasion.  The  troops  were  raised  under  the  authority  of 
conimistwnt  of  array,  which  were  issued  by  the  crown ;  and  the  com- 
mand was  sometimes  vested  in  the  peisons  to  whom  the  commissions 
were  granted ;  though  frequently  the  high  constables,  or  the  sheriffs 
of  the  counties,  commanded  in  their  own  districts.  This  militia 
seems,  at  first  to  have  been  liable  to  be  marched  to  any  part  of  the 
kingdom  at  pleasure,  but  in  the  reign  of  Edward  III.  it  was  decreed 
by  a  statute  that  no  man  thus  raised  should  be  sent  out  of  his  county, 
except  in  times  of  public  danger.    Vrom  the  reign  of  Philip  and  ULuf 
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the  lonU-lieuteoant  liATe  had  the  chai^,  under  the  sovereign,  of 
nising  the  xnilitui  in  their  req)ectiTe  counties. 

Charles  L  haying,  by  the  '  Petition  of  Right/  been  deprived  of  the 
power  of  maintaining  a  disposable  body  of  troops  in  the  country,  found 
nimself,  in  1641,  unable  to  suppress  the  rebellion  then  raging  in 
Ireland ;  and  was  in  consequence  induced  to  commit  the  charge  of 
restoring  peace  to  the  care  of  the  parliament.  The  latter  inmiediately 
availed  i1»elf  of  the  circumstance  to  get  into  its  own  hands  all  the 
military  force  of  the  nation;  and  in  the  following  year  the  two  houses 
passed  a  bill  in  which  it  was  decreed  that  the  power  over  the  nilHtia, 
and  also  the  command  of  all  forts,  castles,  and  garrisons,  should  be 
vested  ill  certain  commissioners  in  whom  they  could  confide.  The 
king  having  refused  his  assent  to  the  bill,  the  parliament  made  a  | 
declaration  that  it  was  necessary  to  put  the  nation  in  a  posture  of 
defence,  and  immediately  issued  orders  to  muster  the  militia;  on  the 
other  hand,  the  king  issued  commissions  of  array  for  a  like  purpose 
to  some  of  the  nobility,  and  thus  commenced  that  war  which  desolated 
the  country  for  several  years. 

When  Charles  II.  ascended  the  throne,  the  national  militia  was 
re-established  on  its  fcrmcr  footing,  and  the  chief  command  was  vested 
in  the  king.  The  lords-lieutenants  of  counties  were  immediately  sub- 
ordinate to  the  sovereign,  and  granted  commissions  (subject,  however, 
to  the  king's  approbation)  to  the  iield  and  regimental  officers  who  com- 
manded under  them.  New  regulations  respecting  the  amount  of  pro- 
perty which  rendered  perEons  liable  to  the  charge  of  providing  men 
and  arms  were  then  established ;  and  at  that  time  no  one  who  had  less 
than  200/.  yearly  income  or  less  than  24001,  in  goods  or  money  could 
be  compelled  to  furnish  a  foot  soldier;  nor  could  one  who  did  not 
possess  5001.  per  annum,  or  an  estate  worth  6000^  be  made  to  provide 
a  man  for  the  cavalry.  Persons  having  less  property  were  required, 
according  to  their  means,  to  contribute  towaj*d8  finding  a  foot  or  a 
horse  soldier.  The  militia  was  then  mustered  and  trained,  by 
regiments,  once  a  year  and  during  four  days;  but  the  men  were 
mustered  and  trained,  by  companies,  four  times  in  the  year,  and 
during  two  days  each  time.  At  the  periods  of  mustering,  every  man 
was  obliged  to  provide  himself  with  his  own  ammunition. 

These  regulations,  being  found  to  be  expensive,  at  length  ceased  to 
be  observed,  and  the  trainings  of  the  mUitia  were  discontinued  in 
every  port  of  the  realm  eicept  the  city  of  London.  In  1766,  under  an 
apprehension  that  the  countiy  was  about  to  be  invaded  by  a  French 
army,  considerable  bodies  of  Hanoverian  and  Hessian  troops  were 
brought  over  for  its  defence  :  the  spirit  of  the  nation  revolted  however 
at  the  disgrace  of  being  indebted  to  foreign  mercenaries  for  protection ; 
and  these  troops  being  sent  back  to  the  Continent,  a  national  militia 
was  again  raised  and  organised  under  the  sanction  of  an  act  of  parlia- 
ment in  the  80th  year  of  Oeoi^^e  II.  The  measure  was  generally 
popular,  though  it  did  not  meet  with  universal  approbation  ;  and  there 
were  many  persons  who  maintained  the  opinion  that,  for  want  of  mili- 
tary knowledge  and  habits,  this  species  of  force  could  not  be  relied  on 
in  the  event  of  its  being  called  into  active  service.  Experience  has 
however  shown  that  such  an  opinion  is  quite  destitute  of  foundation ; 
and  it  was  soon  afterwards  admitted  that,  when  well  disciplined,  these 
constitutional  battalions  rivalled  those  of  the  regular  troops  in  the 
performance  of  all  military  evolutions.  It  may  be  observed  here,  that 
the  greater  part  of  the  1.6,000  British  troops  who  gained  the  battle  of 
Talavera  were  men  drafted  from  the  militia  regiments  at  home ;  and 
so  recently  had  they  joined  the  army  in  Spain,  that  in  the  action 
many  of  them  bore  on  their  accoutrements  the  numbers  of  their  former 
corps.    (Napier,  vol.  ii.) 

Ibe  militia  laws  were  repealed  in  the  2nd  year  of  Qeorge  III.,  when 
a  new  act  regulating  the  service  of  this  force  was  passed ;  and  in  the 
26th  Qeurge  III.  all  the  previously  existing  statutes  relating  to  the 
force  were  formed  into  one  law.  New  regulations  however  were  mode 
by  acts  passed  in  the  42nd,  49th,  51st,  and  52nd  years  of  the  same 
reign,  and  these  with  the  acts  passed  in  the  15th,  16th,  17th,  18th,  and 
19th  Vict.,  contain  the  law  applicable  to  the  militia  at  present.  The 
militia  of  the  kingdom  is  now  placed  under  the  lords-lioutenonts  of 
coimties,  appointed  by  the  sovereign,  who  have  power  to  call  them  out 
and  train  them  annually,  and  is  subject  to  the  provisions  of  the  mutiny 
act,  or  articles  of  war.  The  sovereign  imtil  lately  was  only  empowered 
to  employ  it  in  any  part  of  the  United  Kingdom,  but  not  out  of  it. 
In  1813,  an  act  was  passed  allowing  the  militia,  when  volunteering,  to 
be  formed  into  provisional  regiments  to  co-operate  with  the  regulars ; 
and  in  1855,  by  special  act,  her  Majesty  was  enabled  "  to  accept  the 
services  of  the  nulitia  out  of  the  United  Kingdom  for  the  vigorous 
prosecution  of  the  war."  The  militia  of  Great  Britain  may  serve  in 
Ireland,  and  that  of  Ireland  in  Great  Britain :  the  period  of  service  for 
each,  out  of  the  island  to  which  it  belongs,  being  at  moat  two  years. 
When  called  into  active  service  the  officers  rank  with  those  of  an  equal 
grade  in  the  regular  armv,  but  as  the  juniors  of  each  grade,  and  uiey 
may  receive  promotion  for  meritorious  services  during  a  rebellion  or 
an  mvasion ;  nut  no  officer  of  militia  con  serve  on  a  court-martial  at 
the  trial  of  an  officer  or  soldier  of  the  regular  troops. 

All  persons  not  labouring  \mder  bodily  infirmity  and  not  specially 
excepted,  are  liable  to  be  chosen  for  private  militia  men,  by  ballot,  in 
each  parish,  and  are  compelled  under  a  penalty  of  10/.  to  serve  either 
personally  or  hy  substitute.  Volunteers  paid,  by  consent  of  the 
inhabitants,  by  parish  assessments,  may  however  be  substituted  for 
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balloted  men.  The  persons  excepted  are — peers  of  the  realm ;  com- 
missioned and  non-commissioned  officers  and  privates  Beiring  ia  tbt 
regular  forces;  half -pay  officers  of  the  navy,  army,  and  marines,  aij 
commissioned  officers  who  have  served  four  years  in  the  militia ;  mo 
hers  of  corps  of  yeomanry  and  volunteers,  and  privates  serving  in  tlf 
local  militia ;  seamen  and  pexvons  doing  duty  in  the  rupl  dodu,  at 
the  gun-wharfs,  and  powder  magazines ;  alao  persons  employed  uodtr 
the  direction  of  the  Board  of  Ordnance;  resident  members  of  thetvu 
universities;  clergymen  of  the  Established  church;  also  Protaitaa: 
dissenting  preachers,  provided  they  take  the  oaths  of  allegiance  a^d 
supremacy,  and  exercise  no  other  occupation,  or  only  that  of  school- 
master ;  constables  or  other  peace-officers ;  articled  clerks ;  appreoticec 
free  watermen  on  the  Thames ;  poor  men  having  more  than  thvt 
legitimate  children,  and  persons  above  45  years  of  age.  To  allemt« 
ihe  distress  of  a  poor  man,  when  drawn  for  the  militia,  and  vbub« 
provided  a  substitute,  the  churchwardens  of  the  parish  are  bonod  to 
return  to  him  a  sum  not  exceeding  51,,  or  half  the  current  price  of  ^ 
substitute.  No  one  having  served  personally,  or  by  substitute,  during 
three  years  in  the  militia,  can  be  obliged  to  serve  again  till  it  emh 
to  his  turn  by  rotation ;  but  if  a  man  has  served  as  a  substiiute  U 
another,  this  does  not  exonerate  him  from  serving  sgain  if  choaen  ij 
the  ballot 

The  militia  is  trained  and  exercised  by  battalions  or  regiments  ivr^ji 
in  a  year,  and  during  fourteen  days  each  time,  or  once  in  a  yeark 
twenty-eight  days,  at  the  discretion  of  the  lords-lieutenants  or  dies 
deputies. 

The  supplementary  militia  is  an  additional  body  of  men  which  va 
first  raised  in  1793,  for  the  defence  of  the  country  at  that  jonciure. 
It  is  still  continued  to  be  raised  when  the  necessities  of  the  sUt^ 
require  it,  and  it  is  subject  to  the  same  regulations  as  the  ordioarT 
militia.  The  local  militia  was  a  body  raised  in  1809,  for  the  purp)K< 
of  replacing,  in  certain  districts,  the  corps  of  volunteers.  By  the  D'2i»i 
Geoige  III.,  this  force  may  be  marched  to  any  part  of  Great  Britain  in 
the  event  of  a  rebellion  or  an  invasion,  and  it  may  be  kept  embul^e. 
till  six  months  after  the  former  is  terminated  or  the  litter  re[)ell(-. 
Persons  enrolled  in  the  local  militia  cannot  be  compelled  to  serve  k 
the  regular  militia  till  one  year  after  their  period  of  serrice  in  the 
former  has  expired. 

The  whole  amount  of  the  regular  militia  forces  in  Great  Briuin 
alone  in  1806  exceeded  200,000  men,  and  with  the  local  militia  a&i 
volunteers  the  force  which  might  have  been  assembled  in  anb 
amounted  to  more  than  twice  that  number,  or  nearly  500,000  men. 

When  the  militia  were  called  out  during  the  late  war  with  Russu. 
the  numbers,  according  to  a  parliamentarv  return  of  the  14th  ibnL 
1855,  were— in  England,  44,198 ;  Scotland,  4461 ;  Ireland,  13,(jtj 
total,  61,754.  These  numbers  fluctuated  very  much,  owing  to  tk: 
numbers  who  volunteered  into  the  line. 

In  France  a  militia  was  first  raised  from  the  provinces  during  tli« 
reign  of  Louis  XIY. ;  but  the  several  corps  were  disbanded  after  tt 
peace  of  Ryswick.  In  1726  was  organised  a  force  of  the  like  kind,  tz- 
sisting  of  men  chosen  by  lot  from  the  towns  and  villages,  and  held  n 
readiness  to  be  assembled  when  required ;  and  in  1778  these  pro?iip' 
troops  were  formed  into  106  battalions.  Since  the  Kevolution  of  K>'^ 
the  National  Guard  may  be  said  to  constitute  the  militia  of  Fnmce. 

In  the  United  States  of  America,  by  an  Act  passed  in  1792,tl2« 
principal  provisions  of  which  are  still  in  force,  all  able-bodied  «ir^ 
male  citizens  between  the  ages  of  18  and  45,  with  certain  eiceptiop^ 
are  enrolled  in  the  militia ;  and  when  drafts  are  to  be  made  for  actin 
service,  the  individuals  are  selected  by  ballot,  as  in  this  country.  Tbe 
persons  excepted  are  the  executive,  judicial,  and  representative  officer" 
of  the  union,  those  who  are  employed  in  t^e  post-office  departineit 
&c. ;  aud,  in  some  of  the  states,  persons  are  exempted  who  1>&^ 
scruples  of  conscience  against  bearing  arms.  The  president  ha^  tb 
power  of  calling  out  the  militia  of  the  states;  and,  whenonactJ^ 
service,  it  is  subject  to  the  some  rules  and  articles  of  war  a$  ^ 
regular  troops,  but  courts-martial  for  the  trial  of  militia  ofienden  v^ 
composed  of  militia  officers  only. 

A  national  militia,  when  properly  constituted,  is  an  institution  tf  tt^ 
highest  utility  to  a  state,  the  men  being  engaged  in  military  occupati<a? 
only  so  long  as  may  be  necessary  for  becoming  qualified  to  fierce  ^ 
soldiers  when  called  upon  to  take  the  field,  and  being  at  all  other  tim^ 
employed  in  labours  subservient  to  the  practice  of  the  useful  arti 
They  thus  possess  the  united  characters  of  defenders  of  their  country 
and  of  contributors  to  its  prosperity,  while  they  remain  connected  c 
social  imion  with  their  fellow-citizens,  and  are  interested,  like  them,  J 
the  support  of  the  laws  and  in  the  preservation  of  good  governiaeii^ 
It  is  in  some  respects  otherwise  with  the  soldiers  of  a  r^^ 
army,  devoted  exclusively  to  the  profession  of  arms,  and,  tbup 
their  services  are  indispensable  in  the  prosecution  of  foreign  «^ 
have  few  feelings  in  conunon  with  the  civil  portion  of  the  commuoitj: 
and  who,  except  in  a  nation  like  Great  Britain,  where  the  mihtaiT 
power  is  duly  subordinated  to  the  civil  magistrate,  might,  under  u 
influence  of  an  ambitious  chief,  become  dangerous  to  the  liberty  ^^ 
their  countiy.  The  system  of  embodying  nnlitia  regiments  for  K^^ 
periods,  which  has  prevailed  since  the  Crimean  war,  cannot  « 
defended,  except  on  the  ground  of  urgent  necessity,  as  they  can  tm 
no  longer  be  formed  of  the  same  class  of  men ;  while,  from  the  coa- 
stant  volunteering  into  the  line,  the  discipline  is  impaiTed. 
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From  this  analyaiB  it  would  appear  that  milk  ii  a  compound  fluid, 
chiefly  consiating  of  oleaginous  and  albuminous  materials,  with  different 
salts. 

According  to  Dr.  Prout, "  albuminous  and  oleaginous  principles  may 
be  considered  already  fitted  for  the  purposes  of  the  azumal  economy, 
without  undergoing  any  essential  change  in  their  composition."  And 
thus,  by  the  action  of  the  organs  of  the  parent,  the  food  is  brought 
into  a  state  very  favourable  for  its  assimilation  in  the  body  of  the 
young,  without  taxing  severely  the  digestive  organs  of  the  latter.  The 
sdts  present  in  the  milk  serve  also  important  uses,  especially  the 
phosphate  of  lime  by  consolidating  the  bones,  which,  at  the  time  of 
birth,  are  soft  and  cartilaginous.  The  period  when  lactation  in  the 
human  o£bpring  should  cease  must  vary  with  the  vigour  and  progress 
of  development  of  the  infant;  but  in  general  nine  months  is  the  proper 
time  for  suckling,  and  its  continuance  beyond  that  period  is  injurious 
both  to  parent  and  child. 

The  xnilk  of  cows  or  other  animals  is  extensively  used  as  the  food 
even  of  adults,  and,  though  insufficient  alone,  is  a  most  valuable  in- 
gredient of  diet.  It  is  often  enjoined  as  the  food  of  invalids,  especially 
of  persons  who  have  a  tendency  to  consumption. 

Milk  is  also  used  as  an  antidote  in  cases  of  poisoning  by  some 
metallio  salts^  such  as  oonosive  sublimate,  perchloride  of  tin,  sulphate 
of  copper,  &C. 

Though  cheese  is  in  general  difficult  of  digestion,  fresh-pressed  curd 
is  often  found  to  suit  the  stomach  of  persons  affected  with  disease  of 
that  organ.    (See  Aberorombie, '  On  Diseases  of  the  Stomach.') 

Milk  may  be  brought  to  a  dry  state,  and  powdered,  in  wUoh  con- 
dition it  keeps  for  a  length  of  time ;  and  by  dissolving  it  in  tepid 
water  an  artificial  milk  may  be  formed,  capable  of  being  used  at  sea, 
particularly  for  children  diiring  long  vpyages.  [Milk,  and  Food,  in 
2^ AT.  Hist.  Div.] 

Milk,  in  its  oommeroial  relations,  has  been  afieoted  in  a  remarkable 
degree  by  the  opening  of  railways.  Under  the  old  mtem,  London  and 
other  great  towns  had  their  entire  supply  of  nulk  m>m  dairies  in  and 
near  the  towns  themselves.  [Daibt.T  The  adulteration,  so  much 
complained  of,  was  due  to  the  small  dealers ;  the  milk  was  sent  from 
the  lai^ge  estabUshments  in  a  pure  state.  Attempts  were  more  than 
once  made  to  insure  the  genuineness  of  the  milk  sold  by  retailers,  by 
establishing  joint-stook  companies,  and  sending  out  the  milk  in  locked 
cans;  but  the  companies  failed  as  commercial  speculations.  This 
system,  though  not  simerseded,  ii  greatly  lessened  by  the  fadlities  of 
railway  conveyance.  Farmers  and  dairymen  within  fifty  mUes  of  Lon- 
don can  send  up  milk  at  an  average  cost  of  about  three  farthings  per 
gallon  for  freight,  and  sell  it  to  the  smaller  dealers.  Kew  Tone  and 
other  cities  of  America,  are  supplied  in  a  similar  way. 

Much  useful  progress  has  be^  made  in  so  treating  milk  that  it  will 
keep  good  for  a  considerable  length  of  time,  and  thus  be  available  at 
times  and  places  where  cows  cannot  be  kept  We  will  briefly  de- 
scribe some  of  the  processes  adopted.  Moore's  essence  of  milk  is  pre- 
pared by  placing  the  milk  in  long  shallow  oopper  |Mns,  heating  it  by 
steam  to  llO**  Fahr.,  adding  a  litue  sugar,  and  stimng  for  four  hours ; 
the  milk  loses  three-fourths  of  its  bulk  by  evaporation;  and  the  rest, 
as  a  very  thick  cream,  is  put  into  small  tin  cases,  soldered  .down, 
steeped  in  boiling  water  for  a  time,  and  taken  out  to  cooL  This  milk 
will  keep  good  for  a  long  period.  Blatchford's  solidified  milk  is  thus 
prepared.  About  112  lbs.  of  milk  are  mixed  with  28  lbs.  of  white 
sugar,  and  a  teaspoon-ful  of  bicarbonate  of  soda;  the  liquid  mixture  is 
exposed  for  three  hours  in  an  enamelled  iron  pan,  to  the  heat  of  steam ; 
while  it  is  at  the  same  time  being  constantly  stirred,  and  a  blast  of 
cool  air  blown  upon  its  surface.  This  is  continued  until  the  milk  is  oon- 
verted  into  a  kind  of  creamy  powder,  which  is  oooled,  weighed  into 
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parcels  of  1  lb.  each,  and  pressed  by  heavy  weights  into  brick-shaped 
pieces ;  these  bricks  are  grated  into  powder  when  the  milk  is  to  be 
used.  Qrimwade's  desiccated  milk  has  a  little  sugar  and  alkali  mixed 
with  it ;  it  is  heated  aud  stirred  over  a  hot  water  boiler  until  as  thick 
as  dough ;  then  dried  into  hard  cakes,  crushed  beneath  granite  rollers, 
and  bottled.  This  milk  was  used  by  Miss  Florence  Nightingale  in  Uie 
hospitals  at  Balaklava  and  ScutarL  FadeuiUe's  desiccated  milk  is  pre- 
pared nearly  in  the  same  way  as  Grimwade's ;  and  a  suit  for  infringe- 
ment of  patent  was  brought  by  one  inventor  against  the  other  in  1859. 
At  the  Aberdeen  Heetlng  of  the  British  Association,  in  1859,  the  Abb4 
Moigno  gave  a  brief  description  of  four  kinds  of  milk  preserved  by 
methods  adopted  in  I^vice.  Villeneuve's  is  rendered  solid  by  the 
addition  of  solid  substances ;  but  it  is  no  longer  milk  proper.  Signao's 
is  a  kind  of  syrup  of  milk  and  sugar.  Maber's  is  prepared  by  putting 
the  milk  into  a  vessel  excluding  the  air,  exposiog  it  to  a  steam 
atmosphere  of  100*  centigrade,  and  sesling  it  up  in  bottles;  Moigno 
found  this  kind  of  milk  perfectly  good  after  five  and  a-half  years  keep- 
ing. The  Abb^  brought  to  Aberdeen  some  milk  which  had  been 
prepared  by  De  Pierre's  process,  the  details  of  which  were  not  fully 
made  public.  This  milk,  unlike  others  in  a  prepared  state,  is  liquid. 
Heat  is  applied  in  some  peculiar  way,  so  as  to  remove  a  sort  of  diastase 
or  animal  ferment  which  exists  in  minute  quantity  in  milk,  and  which 
is  the  real  cause  of  its  speedy  decomposition.  The  milk  brou^t  by 
Moigno  from  France  to  Aberdeen  had  \mdeigone  a  good  deal  of  MliaVing 
during  its  travels ;  but  it  was  pronounced  by  PrcSessor  Christison  to 
be  perfectly  sweet  and  fresh. 

There  are  other  processes  for  preserving  milk,  mostly  in  a  dry  or  a 
pastv  state;  but  the  above  will  sufficiently  illustrate  them  alL  Some 
of  the  preserved  milks  are  over-sweetened  with  sugar,  while  others 
afford  proof  that  the  cheese-making  stage  has  just  been  touched ;  and 
it  is  evident  that  the  process  requires  to  be  conducted  wiUi  great 
precision. 

MILKT  WAT.  It  is  desirable,  in  describing  astronomical  objects, 
to  keep  as  close  as  possible  to  the  words  of  those  who  are  accustomed 
to  the  sight  and  description  of  such  things.  Two  passages  in  Sir  John 
Herschel's  '  Astronomy '  will  describe  the  Milky  Way,  and  the  theory 
of  it,  by  Sir  William  Herschel,  with  excellent  brevity  and  distinctness. 

"  There  are  not  wanting  naiwral  districts  in  tiie  heavens,  which  offer 
great  peculiarities  of  character,  and  strike  every  observer :  such  is  the 
Milky  Way,  that  great  luminous  band  which  stretches,  every  evening, 
all  across  iJie  sky,  from  horizon  to  horizon,  and  which,  when  traced 
with  diligence,  and  mapped  down,  is  found  to  form  a  zone,  completely 
encircling  the  whole  sphere,  almost  in  a  great  drcle,  which  is  neither  an 
how  circle  nor  coincident  with  any  other  of  our  astronomical  prammato. 
It  is  divided  in  one  part  of  its  oourse,  sending  off  a  kind  of  branch, 
which  unites  again  with  the  main  body  after  remaining  distinct  for 
about  150'.  This  remarkable  belt  has  maintained,  from  the  earliest 
ages,  the  same  relative  situation  among  the  stars ;  and  when  examined 
through  powerful  telescopes,  is  found  (wonderful  to  relate  1)  to  comiit 
mUirdy  of  tUan  tcattertd  by  nUUiont,  like  glittering  dust  on  the  black 
ground  of  the  general  heavens. 

"If  the  comparison  of  the  apparent  magnitudes  of  the  stars  with 
their  numbers  leads  to  no  general  conclusion,  it  is  otherwise  when  we 
view  them  in  connection  with  their  local  distribution  over  the  heavens. 
If  indeed  we  confine  ourselves  to  the  three  or  four  brightest  classes, 
we  shall  find  them  distributed  with  tolerable  impartiality  over  the 
sphere ;  but  if  we  take  in  the  whole  amotmt  visible  to  the  naked  eye, 
we  shall  perceive  a  great  and  rapid  increase  of  number  as  we  approach 
the  borden  of  the  Milky  Way.  And  when  we  come  to  telesoopio 
msgnitudes,"  or  stan  of  so  small  a  magnitude  as  to  be  invisible  except 
throu^  a  telescope,  "  we  find  them  crowded,  beyond  imagination, 
along  the  extent  of  that  drde,  and  of  the  branch  which  it  sends  off 
from  it ;  so  that  in  fact  its  whole  light  is  composed  of  nothing  but 
stars,  whose  average  magnitude  may  be  stiU^d  at  about  the  tenth  or 
eleventh. 

"  These  phenomena  agree  with  the  suppodtioD  that  the  stars  of  our 
firmament,  instead  of  being  scattered  m  all  direotions  indefinitely 
through  space,  form  a  stratum,  of  which  tiie  thickness  is  small,  in  com- 
parison with  its  length  and  breadth ;  and  in  which  the  earth  oooupiea 
a  place  somewhere  about  the  middle  of  its  thiidmess,and  near  the  point 
where  it  subdivides  into  two  principal  laminso,  inclined  at  a  "wli  angle 
.to  each  other.  Forit  is  certain  thi^  to  an  eye  so  situated,  the  apparent 
density  of  the  stars,  supposing  them  pretty  equally  scattered  through 
the  space  they  occupy,  would  be  least  in  a  direction  of  the  visual  ray 
(as  8  ▲)  perpendicular  to  the  lamina^and  greatest  in  that  of  its  breadth, 


tMBB,BCMl>;  hkcressing  rapidly  in  passing  £rom  one  to  the  other 
direction,  jnst  as  we  see  a  slight  haie  in  the  atmosphere  thickening 
into  a  decided  fog-bank  near  the  horiaon,  by  the  rapid  increase  of  the 
mere  length  of  the  visual  ray.    Accordingly,  such  is  the  view  of  tho 
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consfcruotion  of  the  stany  firmament  taken  by  Sir  William  Herscheb 
whose  powerful  telescopes  have  effected  a  complete  analysiB  of  this 
wonderful  zone,  and  demonstrated  the  fact  of  its  consisting  entirely  of 
stars.  So  crowded  are  they  in  some  parts  of  it,  that  by  coimting  the 
stars  in  a  single  field  of  his  telescope,  he  was  led  to  conclude  that 
50,000  had  passed  under  his  review  in  a  zone  two  degrees  in  breadth^ 
during  a  single  hour's  observation.  The  immense  distance  at  which 
the  remoter  regions  must  be  situated^  will  sufficiently  accotmt  for  the 
vast  predominance  of  small  magnitudes  which  are  observed  in  it." 
[Heb^gobl,  Sib  Wh.,  and  Herschel,  Sir  John,  in  Bfoo.  Div. ; 
X^ebuljb;  and  Stars.]  But  to  the  above  it  must  be  added, 
that  the  fifty  thousand  stars,  thus  mentioned  as  contained  in  a 
zone  of  IS*'  by  2°  include  only  those  which  could  be  steadily  seen 
and  distinctly  numbered;  besides  which,  twice  as  many  more  were 
suspected,  of  which  only  occasional  glimpses  could  be  got  for  want 
of  sufficient  light. 

The  Milky  Way  may  be  described  in  general  terms  as  extending 
three  or  four  degrees  on  each  side  of  a  great  circle  inclined  at  an  angle 
of  about  60°  to  the  ecliptic,  which  it  cuts  in  the  northern  hemisphere 
between  the  horns  of  Taurus  and  the  feet  of  Gemini,  and  in  the 
southern  hemisphere  between  Sagittarius  and  Scorpio.  Beginning 
with  the  part  nearest  to  the  North  Pole,  it  nearly  covers  Cassiopeia  and 
Perseus,  and  then,  becoming  thinner,  passes  through  Auriga,  between 
Taurus  and  Qemini,  and  near  the  back  of  Canis  ^jor  through  Argo. 
It  then  narrows  considerably,  and  passing  under  the  hind  feet  of  Cen- 
taurus,  widens  again  near  Ara.  A  little  above  the  last  constellation, 
and  before  it  again  meets  the  ecliptic,  it  divides  into  the  two  streams 
above  mentioned,  which  contain  between  them  a  long  thin  strip  passing 
through  part  of  Scorpio,  Serpens,  Aquila,  Vulpecula,  and  Cygnus.  In 
Cygnus  the  streams  reunite,  but  immediately  separate  again,  finally 
reuniting  higher  up  in  the  same  constellation,  from  whence  the  main 
stream  reaches  Cassiopeia,  &o. 

Sir  John  Herschel,  in  his  '  Results  of  Astronomical  ObservationB 
made  during  the  years  1884-5-6-7-8,  at  the  Cape  of  Good  Hope,'  4to., 
1847.  has  some  valuable  remarks  on  the  genenJ  appearance  and  tele- 
scopic constitution  of  the  Milky  Way  in  the  southern  hemisphere;  and 
has  also  given  an  accurate  delineation  of  that  portion  of  it  which  extends 
from  the  constellation  Antinoos  through  Centaurus  to  Monoceros. 

The  Milky  Way  was  called  by  the  Greeks  toAo^^os,  (whence  our 
word  Oalctxy),  or  k^kKos  yaKeucruc6s,  and  by  the  Romans  Orbit  laeteut. 
The  mythology  of  the  former  people  on  the  subject  is  as  edifying 
as  usual :    Hyginus  fixes  on  Eratosthenes  the  most  common  story, 
namely,  that  the  Galaxy  arose  from  the  milk  of  Juno,  who  pushed 
Hercules  away  from  her  breast  (where  he  had  been  placed  by  Jupiter) 
on  learning  that  he  was  the  son  of  Maia.    Nor  does  the  above  accurate 
writer  forget  to  mention  that  others  held  the  appearance  to  have  arisen 
from  young  master  Hercules  having  been  a  greedy  child,  and  having 
filled  his  mouth  too  full.    Others  thought  that  the  whole  was  not 
milk,  but  ears  of  com  which  Isis  dropped  in  her  flight  from  Typhon. 
Another  fable,  mentioned  by  Plato,  makes  the  MiS^  Way  to  be  a 
broad  causeway  through  the  heavens  for  gods  and  heroes  to  walk  upon; 
another,  that  it  is  the  part  of  the  heaven  which  was  singed  when  the 
horses  of  the  sun  ran  away  with  Phaeton.    These  stories  are  a  proper 
prelude  to  the  speculations  of  the  philosophers  which  followed.    Some 
of  the  Pythagoreans  are  reported  to  have  supposed  the  Milky  Way  to 
be  an  old  and  disused  path  of  the  sun,  out  of  which,  some  said,  he  was 
frightened  by  the  banquet  of  Thyestes ;  others,  a  reflection  from  the 
sun.    Anaxagoras  is  said  to  have  thought  it  was  the  shadow  of  the 
earth :  Aristotle  supposed  it  to  be  sublunary,  and  to  consist  of  ex- 
halations, of  the  same  matter  as  comets.    Posidonius  took  it  for  a  band 
of  fire;  Theophrastus  for  a  solid  and  luminous  band,  joining  together 
the  two  hemispheres;  while  Diodorus  thought  it  was  celestial  fire 
shining  through  the  clefts  of  the  solid  heavens.    Democritus  hit  the 
true  explanation,  namely,  that  it  is  a  congeries  of  little  stars  too  small  to 
be  separately  seen— an  opinion  which  both  Plutarch  ('De  Placit 
Philos.,'  1.  iii.,  c.  1)  and  Manilius  mention.    Shortly  after  the  invention 
of  the  telescope,  Galileo  announced  that  he  had  resolved  the  whole  of 
the  Milky  Way  into  stars.    *'  Est  enim  Oalaxia  nihil  aliud  quam  innu- 
merarum  tteUarum  (xmcervatim  wntUarum  congeries:  in  quamcunque 
enim  regionem  illius  perspidllum  dirigas,  statim  stellarum  ingens 
frequentia  sese  in  oonspectum  profert  quarum  oomplures  satis  magnse 
et  valde  oonspicusd  videntur,  sed  exiguarum  multitude  prorsus  inex-* 
plorabilis  est"     ('Nunoius  Sidereus.')    It  is  however  not  easy  to 
suppose  that  Galileo's  resolution  of  the  Milky  Way  was  complete ;  and 
we  mxv  hers  see  how  necessary  is  attention  to  minute  description. 
When  Sir  J.  Herschel,  in  the  paragraph  cited  above,  states  the  stars  to 
appear  "  like  gUttcring  dust  vn  the  black  ground  of  the  general  heaveM," 
we  know  that,  if  the  observer  can  be  depended  upon,  he  has  completely 
resolved  the  continuous  light  in  question :  but  if  he  only  says,  with 
Galileo,  that  he  detected  innumerable  stars,  we  are  only  sure  that  he 
has  distinguished  the  nearer  stars,  and  may  suppose  that  the  more 
distant  ones  still  fonned  a  Milky  Way  behind  them.    That  this  must 
have  been  the  case  witti  Galileo  (whose  telescopes  would  never  dis- 
tinctly show  Saturn's  ring)  may  be  confidently  asserted.    It  must  also 
be  reniembered  that  Galileo  had  completely  resolved  several  nebulse. 
Mid  might  easily  have  completed  his  assertion  as  to  the  Milky  Way 
from  analogy.    Kepler  <'Dioptr.  ^ret')  describes  this  resolution  in  a 
way  which  will  be  some  guide  as  to  its  character:  "Nebulosa  stella 


ostendit,  ut  in  Via  Lacte&,  duas,  tres,  vel  quatuor  clarijwiniait  stellaa  in 
arctissimo  spatio  collocatas ;"  that  is,  two,  three,  or  four  stainB  were 
seen  in  the  smallest  space  :  this  may  very  well  correspond  to  Sir  W. 
Herschel's  estimate  of  50,000  in  the  zone  above  mentioned,  without 
the  necessity  of  supposing  that  those  stars  were  seen,  which  the  forty- 
foot  reflector  would  only  show  by  glimpses.  Sir  W.  Herschel  ooxinted 
seventy-nine  stars,  onUie  average,  in  a  field  of  fifteen  minutes  in 
diameter,  showing  about  as  much  of  the  heavens  as  is  covered  by  one- 
fourth  part  of  the  moon.  If,  which  may  be  suspected,  the  "  arctisai- 
mum  spatium  "  of  Kepler  meant  the  field  of  his  telescope,  the  resolu- 
tion thus  obtained  would  not  quite  justify  the  conclusion,  except  as  a 
probable  deduction ;  the  real  and  necessary  inference  would  only  have 
been,  Uiat  stars  invisible  to  the  naked  eye  exist  in  every  part  of  the 
Milky  Way  in  considerable  numbers. 

MILL, MILLWORK.  [Coupling;  GEABiNa;  Roixebs;  Shafts; 
Wheels;  Wiwdmill;  Wind-sails.] 

MILLE'NNIUM,  a  Latin  word  meaning  a  period  of  a  thousand  yean, 
is  applied  by  ecclesiastical  writers  to  the  period  during  which  it  ii 
predicted  in  Scripture  tiiat  the  Church  will  l^  in  a  state  of  extraordinary 
prosperity,  and  which  is  to  be  preceded  by  the  overthrow  of  her 
enemies,  accompanied  at  its  commencement  by  the  first  reaairectiGii, 
or  the  resurrection  of  the  saints,  and  followed  by  the  destructian  of 
Gog  and  Magog,  and  the  general  judgment.    (Rev.  xx.) 

Respecting  the  state  of  the  Church  during  the  MillenTiiiiTn  two 
opinions  are  held,  both  of  which  can  be  traced  up  nearly  to  the  earliest 
ages  of  Christianity.  The  one  is  that  Christ  will  reign  in  person  upon 
the  earth  at  Jerusalem,  that  the  saints  vdll  reign  with  him  and  enjoj 
corporeal  pleasures,  and  that  the  Jews  will  be  restored  to  Palestine  and 
exalted  to  the  first  rank  among  the  nations  of  the  world.  This  doctrine 
was  held  by  Irenseus  and  others  of  the  earlier  fathers,  not  merely  as 
their  own  opinion,  but  as  the  &ith  of  the  Church  received  £roni  the 
Apostles.  These  tenets  were  also  held  by  Irenssus  in  the  Srd  century, 
and  by  Lactantius  in  the  4th,  who  expected  ih.e  Millennium  to  conunence 
▼eiy  soon  after  the  time  at  which  he  lived.  On  the  other  band  it  wu 
held  by  Origen,  Jerome,  and  other  fathers,  who  wannly  opposed  the 
doctrines  just  mentioned,  that  the  passages  of  scripture  on  which 
tiiey  are  founded  must  be  taken  in  an  allegorical  sense,  and  that  the 
Millennium  will  only  be  distinguished  by  the  tmiversal  difiRiaion  of 
pure  Christianity  in  the  world,  and  a  oonsequent  decrease  of  physical 
and  moral  evil:  though  Nepoe,  an  Egyptian  bishop,  wrote  a  book 
sftainst  the  allegorists,  as  he  contemptuously  styled  the  adTersaries  of 
the  MUlenniunL  The  opinions  of  Origen,  however,  have  been  adopted 
as  the  belief  of  the  orthodox  Church,  and  have  been  almost  universal]^ 
received  in  modem  times.  The  followers  of  the  late  Rev.  £dwaid 
Irving,  and  some  other  small  sects,  as  well  aa  many  individuals  among 
other  bodies  of  Christians,  still  hold  tlie  doctrine  of  the  personal  reign 
of  Christ  on  earth.  Such  persons  are  commonly  called  M^^^l«>T*T»ttl^ay*a 
the  name  applied  in  the  early  ages  of  the  ChuriBh,  together  with  the 
corresponding  Greek  word  Chiliasts,  to  those  who  held  these  opiniaos. 
(Lardner's  '  &:edibility ; '  Mosheim, '  Eod.  Hist.,'  cent  iii  and  i^.) 

MILLET.  The  stidk  of  all  the  species  of  millet  resembles  a  jointed 
reed,  having  at  eveiy  joint  a  long  broad  leaf,  which  embraces  the  stalk 
with  its  base.  It  is  an  annual  plant,  growiog  quickly,  yielding  aa 
abundance  of  small  grains,  which  are  set  round  a  compact  spike  at  the 
top  of  the  stalk.    The  stalk  itself  is  filled  with  a  saocharine  juloe. 

Millet  thrives  best  in  a  light  sandy  soil,  and  if  sufficient  space  is 
allowed  between  the  plants  to  weed  and  hoe  them  during  their  eariy 
growth,  they  will  afterwards  overtop  and  smother  all  weeds,  and  yield 
an  abundant  return  with  little  labour  and  without  much  manure.  The 
seeds,  however,  require  a  climate  warmer  and  drier  than  that  of  Bns^and 
to  ripen  properly.  Millet  is  cultivated  laigely  in  the  southern  parts  a£ 
Europe. 

In  the  East,  millet  is  used  as  food  for  men ;  but  in  Europe,  though 
it  is  sometimes  made  into  loaves  and  cakes,  and  freqaently  into 
puddings,  it  is  mostly  used  for  feeding  poultry  and  domestic  «iiiT>a.u 
The  leaves  and  panicles  are  given,  both  green  and  dried^  as  fodder  to 
cattle. 

Millet  has  been  described  by  botanists  under  the  generic  terms 
Holcua  and  Sorghum.  The  most  general  spedes,  the  common  Indian 
nullet,  known  in  Nubia  by  the  name  of  Durra,  is  described  under 
SoROBUM,  in  Nat.  Hist.  Div. 

Sorghum  sacchanttum  has  latterly  been  introduced  for  the  laig« 
quantity  of  sweet  fodder  which,  when  it  is  ripe,  its  straw  and  leaf 
fUBbrd  for  stock. 

MILLION.    [Mensubatiok.] 

MIME  (from  the  Greek  mimut  (/ujuof),  an  imitator),  a  dramatic  per> 
formance  of  irregular  form  among  the  Greeks,  in  whidi  oocurrencce  of 
real  life  were  clothed  in  a  poetical  dress.  It  usually  consiBted  of  a 
single  scene,  mostly  comic,  sometimes  with  such  dialogue  added  as  the 
excitement  of  the  moment  prompted.  Mimes  appear  to  have  been 
ooDunon  entertainments  at  feasts.  Sometimes  they  were  acted  on  the 
stage.  Sophron  of  Syracuse  (bom  about  B.O.  420),  who  wrote  in  the 
vulgar  dialect  of  the  Doric  Greek  of  Sicily,  is  considered  the  inventor 
of  this  species  of  composition.  His  mimes  were  in  rhythmical  proee, 
and  were  highly  esteemed  by  Plato,  who  is  said  to  have  carried  to  Athens 
the  taste  for  this  species  of  composition.  With  the  exception  of  a  tew 
fragments,  and  the  names  of  some  of  his  mimi,  the  works  of  Sophroo 
are  lost    The  fragments  of  Sopltfon  are  collected  in  the  ^Muieam 
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Criticum/  No.  VII.  His  son  Xenarchus,  who  lived  under  Dionynus 
during  the  Rh^gian  war,  B.C.  893,  alao  wrote  mimes.  We  have  speci- 
mens ol  a  mime  in  the  fifteenUi  idyll  of  Theocritus.  Philistion  of 
Nicsea,  another  writer  of  mimes,  was  contemporary  with  the  latter 
years  of  Socrates,  Suidas  {*i\unUtp)  calls  his  mimes  Jdoloffic,  or 
"  pictures  of  life." 

Among  the  Romans,  mimes  seem  to  have  been  nothing  but  irregular 
harlequinades,  probably  the  lineal  ancestors  of  our  "  Punch."  In  the 
time  of  Augustus,  BathyUus  and  Pylades  divided  the  taste  of  the 
Roman  capital  as  actors  of  mimL  Among  the  mimographers  of  Rome 
we  find  Mattius,  Laberius,  and  Publius  the  Syrian,  the  second  of  whom 
died  B.C.  43,  when  the  third  was  in  the  height  o^  his  popularity. 
LabetiuB  acted  as  well  as  composed  mimes.  The  Roman  mimes  were 
written  in  verse,  but  were  often  delivered  extempore,  and  the  manners 
represented  had  much  local  truth.  The  actors  in  such  pieces  had  also 
the  names  of  mimes,  distinguishing  them  from  the  pantomimists,  who 
confined  their  representations  entirely  to  action.  In  the  reigns  of  the 
eazdier  emperors  we  meet  with  other  mimographers  of  celebrity^  but 
none  came  up  to  the  reputation  of  Laberius  and  Publius. 

(Ziegler,  j)e  Mimit  Romawxrum,  Gottingen,  1789,  quoted  in  'Con- 
versations Lexikon : '  Schlegel,  Dramatiiche  Verieaungen,  lecture  viii.) 

MIMOTANNIC  ACID,  OachotUanrUc  Acid  (CMHi^O^e)-.  ^^  ^^'^^ 
acid  produced  from  catechu  possesses  some  propemes  different  from 
that  of  the  tannic  add  from  oak  bark,  and  Berzelius  proposed  to  call 
the  one  mimotannic  acid,  from  Mimoaa,  and  the  otner  quercitannic 
acid,  from  Qwtcvls,  the  name  of  the  oak. 

MINARET  (from  the  Arabic  m^narah,  a  lantern),  in  Saracenic  and 
Eastern  architectiu^,  a  very  slender  and  lofty  turret,  having  one  or 
more  projecting  balconies  around  it,  which  divide  it  externally  into 
two  or  more  stories.  They  are  used  in  Mohammedan  countries  for  the 
purpose  of  calling  the  people  to  prayers,  and  therefore  serve  the  purpose 
of  belMes.  They  are,  however,  generally  more  numerous  than  such 
purpose  actually  demands,  there  being  one  at  each  angle  of  the  building, 
and  sometimes  a  greater  number,  and  hence  they  become  highly 
characteristic  features,  as  well  on  account  of  their  frequency  as  Uteir 
tall,  graceful,  column-like  shape,  which  causes  them  to  contrast  so 
picturesquely  with  the  cupolais  that  crown  the  edifice,  and  together 
with  which  they  serve  to  produce  a  pleasing  and  varied  architectural 
outline.  The  resemblance  to  the  column  form  is  frequently  greatly 
increased  by  the  uppermost  gallery  being  corbelled  and  ornamented  for 
a  short  distance  downwards,  so  as  to  assume  the  shape  and  mass  of  a 
capital,  above  which  the  structure  is  usually  made  to  terminate  in  a 
small  polygonal  alcove,  with  open  arches  on  its  sides,  and  crowned  by 
an  ogive  or  bulbous  dome.  Many  of  the  Turkish  minarets  are  alike 
elegant  in  general  form,  and  in  their  ornamentation.  In  some  of  those 
in  India  (as  in  the  mosque  at  Ahmedabad)  the  carving  is  almost  pro- 
fuse in  its  splendour,  but  the  outline  is  much  less  happy  than  the 
Saracenic  examples. 
MINERAL  ALKALL  [Sodium;  Soda.] 
MINERAL  CHAMELEON.  [Manoanbss.] 
MINERAL  PURPLE.  [Colouring  Matters.] 
MINERAL  WATERS.  Mineral  waters,  though  generally  chaiac- 
terised  by  possessing  some  principle  different  from  what  is  found  in 
common  water,  or  some  of  the  ordinary  principles  in  unusual  pro- 
portion, yet  among  these  are  reckoned  certain  springs  which  have  no 
claim  to  repute  beyond  what  is  due  to  their  extreme  purity,  such  as 
Malvern  and  Holywell ;  or  to  having  a  higher  temperature  throughout 
the  year,  than  tiie  mean  of  the  ktitude  where  they  are  situated. 
These  last  are  dassed  among  the  thermal  springs,  which  are  properly 
divided  into  two  sections,  the  mweralUed  hot  springs '  and  the 
unmineraUted,  among  which  are  some  only  topid,  such  as  Matlock, 
where  some  springs  are  66",  the  lowest  of  the  class  in  Britain,  and 
others  cold,  presenting  this  peculiarity,  that  the  topid  springs  rise 
from  fifteen  to  thirty  yards  above  the  level  of  the  river  Derwent,  whilst 
those  which  rise  either  above  or  below  this  range  are  cold. 

For  practical  purposes  mineral-waters  may  be  classed  under  f  our 
heads,  each  susceptible  of  secondary  heads,  according  as  they  are  hot 
or  cold,  or  have  other  peculiarities,  namely:  saline,  alkaline,  chaly- 
beate. Mid  sulphureous.  It  will  not  be  poflslDle  to  mention  more  ihin 
a  few  of  the  most  important  of  each. 

Saline  aperient  springs :  of  these  some  aire  hot,  others  cold.  The 
chief  are  Carlsbad,  liUrienbad,  Eger  or  Franzensbad,  Kissingen, 
Wiesbaden,  Baden-Baden,  SeidUts,  and  Saidschuta,  with  Pullna,  in 
Germany;  Cheltenham,  Leamington,  and  Harrogate  in  England; 
Dunblane,  Pitcaithly,  and  others  in  Scotland. 

Alkaline  waters,  owing  their  properties  to  difGerent  saline  principles^ 
are  found  at  Carlsbad,  Mmenbad,  Kissingen,  Pullna,  Saidschute,  Ems, 
ToplitB,  and  Wiesbaden,  in  Germany;  Vichy  and  Mont  d'Or,  in 
France ;  Harrogate,  Scarborough,  and  other  Yorkshire  springs, 
Cheltenham,  Leunington,  Bath,  and  elsewhere,  in  England. 

Chalybeate  waters :  with  these  acidulous  waters  are  often  reckoned, 
as  the  iron  is  often  associated  with  much  free  carbonic  add  gas. 
Some  of  the  chief  are  Spa,  Pyrmont,  Schwalbach,  Marienbad,  Aix-la- 
Chapelle,  and  Seltser  in  Germany;  Tonbridge,  Harrogate,  and 
Brighton  in  England,  and  Peterhead,  m  Scotland. 

Sulphureous  waters :  Aix-la-Chapelle,  in  Rhine  Prussia,  Bareges,  and 
other  Pyrenean  springs,  are  hot;  Harrogate,  Askem,  and  others  in 
Yorkshire^  cold  ;  Moffat  and  Strathpeffer  in  Scotland,  also  cold 


loduretted  and  other  waters.  Many  springs  have  of  late  been  found 
to  contain  a  notable  quantity  of  iodine  or  bromine,  others  contain 
both:  Creuzuach,  in  Germany,  contains  both,  but  most  iodine; 
Llandrindod  and  Bualt  in  Radnorshire,  the  springs  issuing  from  the 
lias  at  Leamington,  Gloucester,  Tewkesbury,  and  Chdtenham,  contain 
iodine ;  bromine,  but  not  iodine,  existe  in  small  quantity,  in  the  saline 
aperient  waters  near  London,  such  as  Epsom,  also  in  the  springs  from 
the  coal-formation  of  Ashby-de-la-Zouch,  Newcastle-on-Tyne,  and 
Kingswood,  and  Bennington  near  Edinburgh :  Woodhall,  near  Ashby* 
de-lar2iOuch,  contains  most  iodine  of  any  British  springs  yet  investigated. 

Organic  matters,  termed  Baregme,  glairme,  loogene,  &c,  have  been 
found  in  many  springs.  Of  these  an  account  may  be  found  in  Dr. 
Lankester's '  Askem  and  ite  Mineral  Springs,'  p.  103. 

It  is  impossible  to  give  directions  here  for  the  selection  of  one  kind 
of  mineral  water  in  preference  to  another.  A  decision  on  this  point 
can  only  be  made  by  a  competent  medical  attendant.  It  may  be 
permitted  to  say  a  few  words  on  calcareous  springs,  by  which  is  meant 
those  waters  in  which  some  of  the  salte  of  lime  predominate.  These 
are  generally  hard.  While  flowing  imder  ground  tiie  lime  is  often  ia 
the  state  of  a  soluble  bicarbonate,  but  on  reaching  the  external  atmos- 
phere, one  portion  of  the  carbonic  add  escapes,  and  some  of  the 
carbonate  of  lime  is  precipitated.  Hence  these  waters  exert  a  petri* 
fying  effect  on  substances  thrown  into  the  springs  or  reodving  wells. 
This  is  also  the  reason  why  such  waters  are  best  used  on  the  spote 
whence  they  emerge,  and  ill  bear  transportation.  Such  waters  should 
never  be  received  in  leaden  oistems  or  transmitted  through  leaden 
pipes.  The  chief  mineral  waters  in  England  which  Wong  to  this 
group  axe  Bath,  Bristol,  and  Buxton.  They  are  noted  for  £kmT  beneficial 
effects  in  those  diseases  which  are  connected  with  the  presence  or 
generation  of  an  unhealthy  acid  in  the  stomach,  such  as  gout,  rheu- 
matism, and  some  cutaneous  diseases,  in  which  the  power  of  the  water 
taken  internally  is  often  assisted  by  the  use  of  the  same  water  ex- 
ternally as  baths.  The  change  of  mode  of  life  generally  adopted  at 
watering  places,  the  relaxation  from  hurtful  over«xertion  of  mind  and 
body,  conduce  to  promote  the  health  of  the  visitors  to  these  places 
of  resort. 

MINERVA.    [Athene.] 

MI14ES.  Mines  are  properly  openings  in  the  ground  from  which 
any  thing  is  dug.  Until  an  opening  is  made,  the  name  is  not  properlv 
applied,  though  the  term  is  now  generally  used  to  signify  coal,  lead^ 
iron,  and  so  forth,  before  an  opening  is  made  for  digging  them  out. 

Mines  bdong  to  the  tenant  in  fee-simple  of  the  land,  with  the 
exception  of  gold  and  silver  mines,  which  belong  to  the  king  by  his 
prerogative,  but  by  1  W.  &  M.  c.  30,  a  mine  of  copper  or  tin  is  not  to 
be  considered  a  royal  mine,  though  silver  be  extracted  from  the  ore. 
The  owner  of  land  in  fee-simple  is  the  owner  of  everything  which  lies 
in  a  perpendicular  direction  under  the  surface  to  any  depth.  A 
tenant  for  life,  unless  his  estete  is  without  impeachment  of  waste, 
cannot  dig  earth,  lime,  clay,  or  stone,  except  for  the  repair  of 
buildings  or  the  manuring  of  tiie  Imd.  In  &ct,  the  general  principle 
is,  that  the  land,  which  term  comprehends  everything  in  it  or  that  is 
permanentiy  attached  to  it,  cannot  be  taken  away  by  any  other  person 
than  the  tenant  in  fee-simple  or  a  tenant  in  tau.  Accordingly  a 
tenant  for  life  cannot  open  a  new  mine,  but  he  may  woric  mines  whioh 
are  already  open,  and  he  may  open  new  shsits  for  woridng  veins  of 
coab  which  have  been  already  worked.  A  tenant  in  tail  has  an  estate 
of  inheritance,  and  inddent  to  it  the  power  ef  committing  waste,  as  by 
cutting  down  timber  or  opening  mines. 

If  a  man  who  has  an  estate  in  fee  leases  the  land  with  the  mines 
upon  it,  the  lessee  is  thereby  empowered  to  dig  for  the  minerals ;  and 
if  he  leases  lands  on  which  mines  are  already  open,  the  leasee  may' 
work  them. 

The  freehold  of  all  copyhold  lands  is  vested  in  the  lord,  and  it  is  a 
legal  consequence  that  he  has  the  freehold  of  the  mines.  In  some 
cases  a  copyholder  of  inheritance  has  by  the  costom  of  the  manor  a 
right  to  the  timber,  and  the  lord  has  no  right  to  dig  mines,  unless 
there  be  a  custom  which  gives  him  the  right. 

If  a  man  works  mines  under  his  own  land,  and  follows  the  ore  or 
other  substance  under  his  neighbour's  land,  he  is  a  trespasser. 

The  act  7  &  8  Geo.  IV.  c.  80,  §  6,  7,  enacts  certain  punishments  for 
malicious  injuries  done  to  mines.    [Malicious  Injuries.] 

MINES,  MILITARY,  are  excavations  made  in  the  rampart  of  a 
fortress,  or  underground,  in  order  to  contain  gunpowder,  which,  being 
exploded,  the  rampart  may  be  breached,  or  any  works  of  the  enemy^ 
above  or  near  the  mine,  may  be  destroyed. 

The  term  cffentive  is  applied  to  the  mines  which  are  formed  by  thd 
bemegers  of  a  fortified  place ;  those  which  are  formed  by  the  garrison 
are  oiUed  defensive  mines,  or  counter-mines,  this  term  having  been 
given  to  the  mines  executed  by  the  besieged,  as  they  were  the  latest 
introduced  in  warfiune.  The  cavity  in  which  the  powder  is  depodted 
is  called  the  chamber;  and  the  excavated  approach  to  the  latter  \b 
called  the  gallery,  if  the  dimensions  are  above  8  feet  by  4  feet ;  if 
smaller  than  this,  a  branch.  These  are  termed  ascending  or  descendbig, 
according  to  their  direction,  though  if  they  are  vertical  they  are  termed 
shafts. 

Two  kinds  of  mines  wero  andently  employed  in  the  attack  of 
fortresses.  One  of  them  was  merely  a  subterranean  passage  carried 
under  the  walls  from  the  exterior  ground ;  and  being  suddenly  opened 
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ivithin  the  town,  the  aiwailanta  were  enabled  to  enter  the  latter  by 
Borprifle.  The  other  kind  was  executed  in  a  similar  manner,  and  waa 
intended  to  lay  the  rampart  of  the  place  in  ruins ;  for  this  pmpose,  the 
galleiy,  having  been  driven  aa  &r  aa  the  walla,  waa  carried  on  to  the 
night  and  left  under  the  latter,  which  were  supported  by  props  of 
timber  till  the  time  appointed  for  the  assault  was  come ;  then,  the 
proiM  being  drawn  awav  or  consumed  by  fire,  a  portion  of  the  rampart 
fell  into  the  ditch ;  and  the  troops,  who  were  kept  in  readiness,  passed 
over  the  ruins  into  the  town.  Mines  of  this  kind  are  described  in  a 
rebtion  of  the  si^ge  of  the  castle  of  Boves  near  Amiens,  at  which  siege 
Philip  Augustus  attended  in  person.  At  the  siege  of  Melun,  whidi 
was  carried  on  by  Henry  Y.^  king  of  England,  and  the  Duke  of 
Burgimdy,  in  the  year  1420,  the  besiegers  having  driven  their  mine 
almost  Tq[>  to  ^e  walls,  and  the  besieged  having  executed  a  mine  in 
opposition,  a  barrier  was  erected  where  the  two  galleries  met,  and  there 
the  king  and  duke  fought  with  lances  against  two  Dauphinois. 

As  the  parties  engaged  two  abreast,  it  is  evident  that  the  galleriee 
must  have  been  a  considerable  breadth.  The  old  French  writers  occa- 
sionally  applied  the  term  mines  to  what  were  also  then,  and  are  now, 
called  trenches.  Thus,  at  the  si^ge  of  Harfleur,  in  1449,  mention  is 
made  of  broad  and  deep  trenches  by  which  the  approach  to  the  wall  is 
said  to  have  been  rendered  secure;  and  the  same  works  are  immediately 
afterwards  called  mines. 

OunpNowder  was,  in  1487,  used  in  militaiy  miningby  the  Genoese 
at  the  siege  of  Serezanella,  a  town  belonging  to  the  Florentines ;  but 
on  this  occasion  without  success.  It  is  stated,  however,  in  the  Hf  e  of 
Gonsalvo  de  Cordova,  that  Peter  of  Navarre,  a  Spanish  engineer,  formed 
mines  with  gunpowder  at  the  siege  of  Cephalonia,  near  the  end  of  the 
I5th  century,  when  the  Venetians  and  Spaniards  took  the  island  from 
the  Turks.  And  in  1503  the  same  engineer,  or,  according  to  Valli^, 
an  Italian  called  Francis  Geoige,  succeed  in  taking  by  such  a  mine 
the  Castle  del'  Ovo  at  Naples.  This  fortress  was  situated  on  a  rock 
Bearly  surrounded  by  the  sea,  and  had  during  three  years  resisted  the 
imited  arms  of  the  Spaniards  and  Neapolitans.  From  that  time  the  prac- 
tice of  forming  mines  with  gunpowder  was  almost  constantly  followed  in 
the  attack,  and  after  a  shoxt  time  gradually  in  the  defence  of  fortresses. 
So  powerful  waa  the  effect  of  mines  in  the  attack,  that  it  was  not  an 
unusual  occmrence  for  the  besiegers  after  forming  their  mine  to 
invite  the  besieged  to  see  it,  in  order  to  bring  about  a  surrender  with- 
out further  bloodshed.  The  besieged  from  very  early  times  had  a 
gallery  pkced  a  short  way  in  advance  of  the  foot  of  the  wall,  termed 
an  envelope  gallery,  to  warn  them  of  the  operations  of  the  besiegers. 
From  this  gallery  branches  were  run  out,  and  used  to  what  was  termed 
"  give  the  canwuJUt  to  the  enemy's  miners ; "  that  is,  a  small  chaige  was 
exploded,  which,  though  insufficient  to  produce  any  surface  eflfect, 
destxoyed  the  besieger's  gallery  and  suffocated  his  miners.  From  this 
to  the  adoption  of  ordioaiy  mines  was  a  small  step.  By  means  of 
1178  mines,  great  and  small,  the  Venetians  defended  Candia  during 
more  than  two  yean  (1666  to  1669)  against  the  whole  power  of  the 
Turks.  By  mines  also,  in  1762,  the  town  of  Schweidnita  was  defended 
during  68  days  by  the  Austrians  against  the  Prussians.  In  the  course 
of  this  last  siege  two  of  the  mines  tired  by  the  besiegers  had  chaiges  of 
powder  amounting  to  5000 lbs.  each;  and  the  depth  of  the  <Lage 
below  the  surface  of  the  ground  was  from  18  to  20  feet 

In  the  siege  of  any  place  the  mining  operations  of  the  besiegers  are 
directed  to  the  diacoyery  and  destruction  of  the  galleries  of  counter- 
mines ;  to  the  blowing  up  of  any  advanced  woriu  belonging  to  the 
garrison;  to  the  demolition  of  the  wall  of  the  counterscarp,  in  order 
that  the  descent  into  the  ditches  may  be  facilitated ;  and,  occasionally, 
to  the  formation  of  breaches  in  the  principal  ramparts.  On  the  other 
hand,  the  countermines  are  employed  by  the  defenders  to  destroy  the 
trenches  and  batteries  of  the  besiegers  beyond  the  foot  of  and  upon 
the  dads,  the  galleries  made  by  the  besiegers,  and  also  the  lodgments 
which  may  be  made  on  the  breaches  or  within  the  works.  It  is  easy 
to  perceive,  therefore,  that  a  system  of  countermines  must  add  greatly 
to  the  strei^  of  a  place,  by  obliging  the  besi^er  to  proceed  with 
circumspection  in  his  approaches  above  gro\md,  in  order  to  avoid  the 
risk  of  being  blown  up  at  every  step;  and,  according  to  Bousmard 
C  Essai  fl^n^ral  de  Fortification '),  if  the  glacia  of  a  fortress  be  counter- 
mined, the  duration  of  the  siege,  which  otherwise  would  have  extended 
to  one  month  only,  may  be  prolonged  to  six  weeks. 

By  means  of  mines  in  the  attack  of  a  fortress,  the  besieger  has  a  sure 
and  certain  method  of  gradually,  it  may  be  slowly  or  it  may  be  rapidly, 
according  to  the  ground,  appliances,  and  activity  of  the  enemy,  but 
stul  a  certain  and  irresistible  means  of  reaching  and  destroying  the 
q^gpces  of  the  besieged.  And  this  with  the  loss  of  comparatively  few 
men.  The  successful  explosion  of  a  mine  by  the  enemy  may  destroy 
a  few  miners,  while  an  assault  costs  hxmdreds  or  thousands  of  men. 
But  yet  ahnost  every  exploded  mine  is  a  step  in  advance  for  the 
besieger.  Being  superior  in  the  field  he  seizes  the  crater  formed  by 
toe  explosion,  incorporates  it  in  his  works,  and  puahes  on  from  it  by 
fredi  gaUenea.  The  galleries  of  both  besieger  and  besieged  have  been 
destroyed  m  the  neighbourhood  of  the  crater  by  the  explosion  of  the 
wSL.!?^^®^  *^*"  ^®"  exploded  by  besieger  or  besieged.  The 
Dosieged  then  pushing  on  again  from  his  nearest  imdestroyed  gaUery, 
meete  the  besieger  half  way,  unless,  as  occasionally  happens  by  skill 
he  circumvents  him,  but  this  half  way  has  been  a  clear  loss  to  the 
pesi^gea  and  gain  to  the  besieger.    Hence  no  system  of  countermines 


can  render  a  work  impregnable ;  but  as  a  means  of  delaying  the  fall  q{ 
a  work,  in  fact  of  restoring  as  far  as  science  can  the  equilibriom  of 
attack  and  defence,  it  exceeds  all  the  other  means  at  the  disposal  of  the 
besieged:  it  to  a  great  extent  renders  the  possession  of  superior 
numbers,  position  and  material,  on  the  part  of  the  besieger,  nugatory. 
The  onward  and  irresistible  advance  of  the  besieger,  rapid  above  ground, 
from  the  nature  of  the  work  is,  though  certain,  slow  in  these  under- 
ground operations.  And  he  caxmot  neglect  ihem.  If  the  besi^ed  have 
coxmtermines  the  besieger  cannot  refuse  to  meet  him  with  the  eaoK 
weapons.  As  the  French  engineers  Qumpertz  and  Le  Brun  say,  with 
respect  to  this,  "  The  loss  of  a  great  number  of  men,  and  tLe  dis- 
couragement of  the  whole  besieging  f oroe,  perhaps  even  their  defecticD, 
would  inevitably  follow  such  a  resolution.  When,  theivfoie,  the  frost 
of  attack  is  countermined,  the  besieger  must  call  tha  miners  of  lui 
army  to  his  aid." 

The  great  difference  between  civil  and  militaiy  mining  is  this.  In 
civil  mining  the  operations  generally  carried  on  at  a  great  depth  are  in 
solid  rock,  whereas  in  military  mining  they  are  near  the  Burfacem 
soft  ground,  which  requires  supporting  to  prevent  its  falling  in  and 
crushing  or  stifling  the  miner.  The  principal  portion  of  the  art  d 
the  military  miner  consists  thus  in  the  management  of  these  supporti 
or  linii^s.  In  permanent  systems  of  coimtermines,  that  is,  in 
fortresses  furnished  with  defensive  mines  as  a  portion  of  their  defence, 
the  galleries,  being  made  to  last  for  years,  are  lined  with  masomr. 
Many  different  systems  or  plans  for  the  arrangement  of  countermzaai 
have  been  suggested  by  the  different  engineers  who  have  written  en 
the  subject.  These,  though  varying  much  in  many  details  having  tht 
same  object  in  view,  are  to  a  great  extent  similar.  They  are  disposed 
over  the  exposed  portions  of  the  front  of  fortification,  and  vphere  m 
enemy  would  be  likely  to  form  his  trenches,  lodgments,  and  breachis^ 
batteries,  that  is,  round  the  ravelins  under  the  glacis,  and  in  front  ol 
the  bastions  in  the  main  ditch  and  also  in  the  rampart.  The  object  ta 
be  kept  in  view  is  to  expose  as  little  as  possible  of  the  gsJIeiies  to  tht 
destructive  effect  of  the  enemy's  mines ;  hence  they  should  never,  if 
possible,  present  their  sides  to  the  enemy,  as  the  effect  of  a  mine  wooki 
be  not  only  to  destroy  the  gallery  in  its  neighbourhood,  but  perhaps 
to  cut  off  a  large  portion  of  uninjured  gallery  and  render  it  useless  for 
further  defence.  The  galleries  must  therefore  be  disposed  so  ast> 
present  their  ends  to  and  lie  in  the  direction  of  the  enemy's  approaefa. 
At  the  same  time  they  should  not  be  so  far  apart  that  the  exusny 
might  pass  between  them  without  being  heard.  As  the  sound  of  < 
pickaxe  cannot  be  heard  beyond  60  feet  underground,  from  100  to  12$ 
feet  is  the  greatest  distance  they  should  be  asunder.  And  on  the  other 
hand  they  should  be  dose  enough  for  the  mines  fired  in  them  to  corer 
the  intermediate  space  with  their  destructive  effects  without  injurii^ 
one  another.  Assuming  then  that  the  galleries  are  15  feet  unde* 
ground,  which  is  considered  the  best  depth  for  defensive  purposes,  titer 
shotdd  for  reasons  which  will  appear  from  the  action  of  the  explceica 
enlained  further  on,  be  at  central  intervals  of  48  feet. 

Space  does  not  permit  of  our  entering  further  on  this  subject :  the 
reader  is  therefore  referred  to  the  article  'Mining,  Military,'  in  the 
'Royal  Bn^eer  Aide  Memoire.'  It  may  be  stated,  however,  ihax 
the  main  gallery  which,  passing  along  the  counterscarp,  serves  as  the 
base  of  the  system  of  mines,  is  termed  the  magi$lral  gallery;  tJir 
advanced  galleries  are  termed  Uatming  galleries.  It  tiiere  be  an  inter- 
mediate gallery,  parallel  to  the  magistnd,  it  is  called  the  envelope  ;  and 
those  giving  access  from  one  to  the  other,  galleries  of  commumcatioa. 

In  offensive  mining,  the  earth  is  supported  by  wood-wor^  There 
are  two  different  systems  of  mining,  one  with  what  are  termed  Tnfning 
frames  and  sheetiiig,  the  other  with  cases.  Mining  fmmoB  for  shafts 
ooiurist  of  four  pieces,  two  H  feet  long,  and  two  8  feet  long,  aboui 
H  inches  by  8  inches  thick.  The  long  pieces  are  made  with  tenom, 
which  fit  into  mortices  cut  in  the  short  pieces,  which  are  further  notched 
to  one-third  of  their  thickness ;  these  being  fitted  together  form  the 
frames,  which  are  placed  horiaontally  in  the  shaft  at  intervals  of  4  f eel» 
and  retain  the  sheeting  planks,  (wMch  are  outside  them  and  prevent 
the  earth  falling  in,)  in  their  places. 

Qallery  frames  difiSsr  from  shaft  frames  in  being  composed  of  gdIj 
three  pieces,  two  uprights  called  stanchions,  and  a  top  pieoe  called  the 
capsill. 

The  system  of  mining  with  cases  is  more  expeditious  than  with 
frames  and  sheeting;  they  have  long  beeoi  known  aa  Dutch  cases, 
and  were  introduced  into  the  Britiah  service  by  General  Sir  Charles 
Paslev.  They  cooast  of  four  pieces  about  1  foot  wide,  nam^y,  two 
stanchions,  a  capsill,  and  a  groundsill;  and  for  ordinaiy  work  are  cut 
out  of  2  inch  deal.  The  stanchions  have  tenons,  2"  long  by  3*  wide, 
which  fit  into  mortices  of  corresponding  dimensions  cut  in  the  end  of 
the  capsill  and  groundsill.  These  form  reotauogular  cases,  whidh  ai« 
placed  touching  one  another  if  the  soil  is  light,  no  shaetiog  being 
employed. 

The  dimensions  of  the  different  galleries  and  bnoohes  employed  in 
mining  are  in  the  clear-— 

Height.  Wldtlu 

1.  Great  Qallerv        •        .        .66x70 

2.  Principal  Gallery  •  ••66x89 
8.  Common  Gallery  •  «  .46x80 
4.  Great  Branch  .  *  •  •.36x26 
6,    Small  Branch         .        •        .26x20 
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MIKES,  MILITABY. 


MmiATURB. 


1.  Used  for  the  descent  of  ditches  and  passage  of  cannon. 

2.  Used  for  the  passage  of  troops,  two  deep. 

3.  Ordinarily  employed  for  general  purposes  of  attack,  giving  the 
miner  room  to  work  easily  either  on  both  or  one  knee,  and  is  the  most 
rapidly  executed. 

4  &  5.  Employed  for  short  distances,  about  10  or  12  feet  only,  for 
placing  charges,  Ac.,  as  being  more  easily  tamped. 

When  cases  are  used,  mines  can  be  driven  at  nearly  twice  the  rate 
that  they  can  with  frunes  and  sheeting :  namely,  great  galleries  and 
shafts  about  1  foot  an  hour,  common  galleries  about  14  feet  an  hour. 

Ventilation  requires  to  be  well  looked  after  in  mines,  for  not  only  do 
the  gases  generated  by  the  explosions  of  powder  collect  in  the 
descending  and  ascending  portions  of  galleries  and  often  stifle  the  miner, 
but  even  under  ordinary  circumstances  the  air  is  so  vitiated  by  respi- 
ration tiiata  branch  cannot  safely  be  driven  more  than  60  feet.  Hence 
openings  should  be  made  to  the  surface  uf  the  ground,  and,  if  possible, 
concealed  from  the  enemy,  and  communications  made  £N>m  adjacent 
galleries  to  create  a  cbaught  It  also  often  becomes  necessary  to  use 
artifidal  means  of  forcing  air  down  into  a  mine,  by  means  of  a  blower  or 
bellows  and  metal  pipes  carried  to  the  end  of  the  mine. 

Tbe  chamber  in  which  the  powder  is  placed  is  a  cubical  excavation 
formed  on  one  side  of  ttie  ^sdlery,  very  little  larger  than  is  necessary  to 
enable  it  to  receive  the  box  which  contains  the  powder.  When  this  is 
deposited,  the  vertiod  face  of  the  chamber  is  covered  with  boards, 
which  are  kept  in  their  places  by  short  timbers  fixed  in  horizontal 
positions  between  them  and  the  oppoedte  side  of  the  gallery.  The 
mtter  is  then  fill^  up  with  earth,  well  rammed,  to  an  extent  in  the 
length  of  the  gallery  greater  than  that  of  what  is  called  the  line  of 
hatt  reaUtance  ;  that  is,  a  line  imagined  to  be  drawn  from  the  chamber 
perpendicularly  to  the  nearest  surface  where  the  crater  would  be 
formed  The  mass  of  earth  thus  filling  the  gallery  is  called  the  tamping 
of  the  mine.  A  train  of  powder  in  a  canvas  hose,  forming  a  tube  about 
three-quarters  of  an  inch  in  diameter,  and  for  security  contained  in  a 
wooden  trough  called  an  antgetf  or  a  ctuing-tube,  is  laid  from  the  box  in 
the  chamber  through  the  tamping  to  the  place  where  the  fire  is 
to  be  applied;  to  its  extremity  is  attached  a  piece  of  port-fire, 
which,  being  lighted,  the  fire  communicates  by  means  of  the  hose 
with  the  powder  in  the  chamber,  and  an  explosion  takes  place.  Mines 
are  also  fired  by  means  of  what  is  called  Bickf ord*s  fuse,  which  con- 
sists of  powder  encased  in  a  kind  of  rope  made  of  spun  yam,  tarred. 
This  fuse  is  waterproof,  and  not  so  liable  to  be  accidentally  ignited, 
and  is  especially  adapted  for  damp  ground.  Electricity  is  also  now 
constantly  employed  in  firing  mines.  It  was  used  by  the  Russians  in 
their  mines  at  Sel^stopol,  and  by  the  English  in  the  demolition  of  the 
docks,  &c. 

The  dimensions  of  the  crater  or  funnel  formed  by  the  explosion 
depend  on  the  amount  of  the  charge ;  its  form  may  be  considered  as 
an  irregular  frustum  of  a  cone,  or  paraboloid,  and  the  mine  is  denomi- 
nated one-lined,  ttoo-Uned,  &c,  according  as  ike  diameter  of  the  crater 
at  ^e  surface  of  the  groimd  is  equal  to  once,  twice,  &c.,  the  length  of 
the  line  of  least  rettstance.  Every  explosion  of  this  kmd  necessarily 
produces  a  compression  of  the  earth  in  all  directions  about  the  chamber 
to  a  certain  extent;  and  the  mines  formed  with  high  chaz^ges  have  been 
denominated  gM^es  of  compreation  from  this  circumstance.  A  line 
drawn  from  the  chamber  to  the  circumference  of  the  crater,  on  the 
ground,  is  considered  as  the  radius  of  the  globe  of  compression. 

The  last  mentioned  description  of  mine  was  first  employed  by  Belidor 
for  the  purpose  of  destroying  the  galleries  of  the  besieger  at  distances 
far  greater  than  had  before  been  considered  practicable.  When 
a  very  small,  or  at  leasts  comparatively  to  its  depth,  a  very  small  mine  is 
exploded,  no  crater  is  produced,  but  it  is  evident  that  the  earth  about 
must  be  compressed,  and  galleries,  ftc,  destroyed  to  a  certain  distance : 
the  radius  of  this  sphere  of  compression  is  termed  the  radius  of  rupture. 
When  a  crater  is  produced,  the  solid  compreBsed  will  no  longer  be  a 
spheroid,  but  an  elipsoid,  or  nearly  so,  with  its  major  axis  passing 
through  the  centre  of  the  charge,  at  right  angles  to  the  line  of 
least  resistance.  With  overcharged  mines  this  radius  of  rupture 
is  greatly  increased:  in  fact  it  is  found  that  with  the  ordinary 
or  two-lmed  crater  the  radius  of  rupture,  or  semi-major  axis  of 
the  ellipsoid,  is  1'7  times  the  line  of  least  resistance ;  and  the  semi- 
minor  axis,  or  extent  of  compression  downwards,  is  1*3  times  the  line 
of  least  resistance.  With  a  globe  of  compression  producing  a  six-lined 
crater  or  maximum  charged  mine,  these  Imes  are  4*86  and  I'i  times  the 
line  of  least  resKstance.  It  will  be  seen  that  the  lateral  effect  increases 
much  more  than  the  downward  effect,  as  might  be  imagined.  This 
great  lateral  effect  was  employed  by  Belidor  for  destroying  the 
galleries  of  the  besieger :  such  mines  are,  from  the  circumstances  of 
the  respective  cases,  perhaps  more  applicable  by  the  besieger  than 
the  besieged. 

The  rules  for  determining  the  charges  of  mines  are  founded  on  the 
results  of  experiment,  and  it  is  evident  that  the  charges  must  vary  both 
with  the  nature  of  the  soil  and  with  the  proposed  figure  of  the  mine, 
that  is,  with  tiie  ratio  between  the  diameter  of  the  crater  and  the  length 
of  the  line  of  least  resistance.  When  a  mine  of  the  kind  called  two- 
lined  is  formed  in  common  earth,  the  amount  of  the  charge  in  pounds 
is  considered  as  very  nearly  equal  to  one-tenth  of  the  cube  of  the  line 
o!  least  resistance  in  feet;  but  for  a  three-lined  and  a  four-lined  mine 
it  is  supposed  that  the  cube  of  this  line  should  be  multiplied  \jy  '21 


and  by  *45  respectively.  It  is  said  that  Belidor,  somewhere  abont  the 
years  1758  to  1762,  fired  three  charges  of  8600  lbs.,  at  a  depth  of 
12  feet,  all  of  which  produced  craters  of  86  feet  radius,  or  six-lined 
craters.  In  an  experiment  made  at  Potsdam,  when  a  four-lined  mine 
was  formed  in  a  sandy  soil  by  the  Prussian  Major  Le  Febvre,  the  cube 
of  the  line  of  least  resistance  m  feet  was  very  nearly  equal  to  fhe  chaxgb 
in  pounds.  According  to  the  latest  experiments  of  tiie  French  engineers, 
the  charges  of  powder  necessary  to  remove  one  cubic  yard  (English)  of 
material  are  as  follows :—  • 


1*21  pounds  (English) 
1-64      « 


Common  earth       •       •       •    < 
Strong  sand         •        •        •       , 

Potters' clay 175  „ 

Loose  sand  •        •       •        •  1*85  ^ 

Old  masonxy 1*94  |p 

Freestone 2*14  „ 

Now  the  figure  of  the  crater  being  supposed  to  be  a  paraboloid,  of 
which  the  centre  of  the  chamber  is  the  focus— if  a  be  the  length  of  the 
line  of  least  resistance  in  yards,  and  na  represent  the  radius  of  the 
crater  at  the  surface  of  the  ground,  also  if  t=  3*1 416^  we  shall  have 

o»5!l(l-hV«^^ 
4 

for  the  volume  of  the  crater  in  cubic  yards;  therefore, multiplying 
this  volmne  by  the  numbers  in  the  above  table,  we  should  have  the 
charge  in  pounds,  which  will  hold  good  for  mines  up  to  three-lined 
craters. 

The  following  rules,  given  by  General  Sir  Charles  Pasley,  are  very 
valuable,  as  deduced  from  experiment.  L.L.R,  meaning  line  of  least 
resistance. 
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In  order  to  determine  the  proper  size  of  the  chamber,  or  rather  of 
the  box,  which  is  to  contain  the  powder,  it  will  be  necessaxr  to 
observe  that  one  pound  of  gunpowder  occupies,  in  volume,  about 
80  cubic  inches. 

Experience  has  shown  that  the  greater  the'charge  of  powder,  the 
greater  is  the  quantity  of  earth  removed  by  the  explosion.  But  this 
fact  has  its  limits ;  for  when  the  charge  is  considerable,  since  the  whole 
of  .the  powder  does  not  -take  fire  instantaneously,  it  will  happen  that 
the  earth  is  partially  displaced  before  the  inflammation  is  complete 
so  that  fissures  being  formed  in  the  ground,  the  force  of  the  powder  is 
fflpent  in^the  air  without  produdhg  any  effect.  Hence  it  may  be  con- 
cluded that  there  is  a  oertain  charge  of  powder  which  will  produce  a 
maximum  of  effect;  and  it  is  supposed  by  Belidor  that,  in  earth  of 
mean  tenacity,  the  greatest  craters  will  have  their  diameters,  at  the 
surface  of  the  ground,  equal  to  about  six  times  the  length  of  the  line 
of  least  resistance. 

MINIATURE.  The  term  miniature  would  apply  with  equal 
propriety  to  every  kind  of  painting  executed  on  a  minute  or  diminutive 
scale ;  but  as  commonly  employed  it  includes  only  two,  though  some- 
what widely  difiTerent,  kinds  of  painting.  One  of  these  is  that  style  of 
ornamental  painting,  or  illuminating,  which  is  seen  in  its  greatest 
perfection  on  the  vellum  pages  of  mediasval  bibles,  psalters,  service- 
books,  and  other  oosUy  manuscripts  :  the  oUier  kind  ia  that  of  small 
portraits  executed  chiefly  on  ivory,  to  which  indeed  the  term  has  in 
ts  popular  acceptation  been  of  late  y^ars  almost  exclusively  confined. 
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MINIAirttBfi. 


MmUTURE. 


We  T?i]l  notice  first  the  former  kind  of  miniatarei.  The  practice  o^ 
enriching  manuflcripts  with  small  paintings  is  very  ancient.  Many  of 
the  Effyptian  pap^  exhibit  in  their  coloured  hieroglyphics  what  are 
in  then:  way  adimrable  examples  of  miniature  painting.  These  are 
painted  in  very  vivid  colours,  and  often  display  much  artistic  skill  in 
their  execution.  From  the  marvellous  skill  and  patience  shown  by  the 
Qreeks  in  the  engraving  of  small  figures  on  gems,  we  may  conclude 
that  they  could  paint  with  equal  skill  on  a  small  sckle,  but  we  do  not 
know  that  they  practised  this  kind  of  painting  to  any  extent.  Among 
the  Romans,  books  were  occasionally  adorned  with  small  paintings  in 
a  very  costly  style  for  noble  and  w^thy  persons.  Pliny  ('  Hist.  Nat.' 
XXXV.  2.)  relates  that  Marcus  Yarrows  work  entitled  '  Hebdomades ' 
consistea  of  brief  biographies  of  700  illustrious  men,  from  Homer 
downwards,  each  being  accompanied  by  a  portrait.  There  has  been 
considerable  discussion  as  to  the  manner  in  which  these  portraits  were 
executed,  some,  and  Miiller  amongst  them,  supposing  that  they  were 
produced  by  a  reproductive  process — a  sort  of  engraving  and  print- 
ing in  fact — ^which  enabled  them  to  be  repeated  in  each  copy  of  the 
work.  It  is  more  probable  that  they  were  drawings  or  paintings 
though  perhaps  not  of  a  very  elaborate  description.  Seneca,  Martial, 
and  other  writers  refer  to  the  practice  of  adorning  manuscripts  with 
painted  illustrations. 

In  the  decline  of  art  the  practice  was  preserved  by  the  artists  of 
Byzantium.  Some  writers  believe  that  in  the  existing  Byzantine 
miniatures  we  have  in  fact  the  connecting  link  between  ancient  and 
modem  painting.  But  there  is  nothing  in  the  charact^  of  these 
works  to  support  the  suggestion  that  the  artists  had  inherited  the 
traditions  of  the  painters  of  ancient  Greece.  The  earliest  works  were 
uncouth  in  drawing  and  barbarous  in  design,  and  owe  both  in  general 
style  and  colour  something  to  oriental  taste.  Yet  they  are  of  exceed- 
ing value  as  indicative  of  uie  character  of  the  earliest  dawnings  of  the 
revival  of  art  tmder  Christian  influence.  And  as  long  as  the  practice 
continued  of  adorning  manuscripts  with  these  works  they  retain  their 
value  as  documents  in  the  history  of  art — representing  on  the  whole 
faithfully  its  condition  at  the  various  periods,  and  in  its  .earlier  stages 
being  almost  the  only  examples  of  painting  that  have  come  down  to 
us.  These  illuminations  are  also  of  great  v^ue,  apart  from  their  worth 
as  works  of  art,  as  illustrating  the  costume,  weapons,  and  even  the 
architecture  of  their  time. 

The  oldest  existing  manuscripts  with  miniatures  are  Byzantine,  and 
of  the  latter  part  of  the  4th,  or  beginning  of  the  5th  century.  During 
the  first  centuries,  pictorial  representations  were  studiously  cuscouraged 
by  the  bishops  of  the  church;  but  this  was  changed  in  the  4th 
century,  and  thenceforward  we  find  the  practice  of  illuminating  manu- 
scripts to  have  generally  prevailed— the  painters,  being  for  the  most  part, 
monks,  and  a  scriptorium,  or  establishment  for  writing  and  illumina- 
ting manuscripts,  being  attached  to  almost  every  wealthy  monastery. 
The  earliest  extant  illuminated  Byzantine  manuscripts  are  a  book  of 
Genesis  in  the  Imperial  Library  at  Vienna ;  one  similar  in  subject  and 
character,  but  fuller  of  miniiitures,  which  formed  one  of  the  treasures 
of  the  Cottonian  collection,  but  was  unhappily  almost  destroyed  by  the 
fire  at  Ashbumham  House ;  and  a  Virgil  in  the  Vatican.  The  Vienna 
manuscript  has  the  text  chiefly  in  gold  and  silver,  and  is  adorned  with 
88  miniatures ;  the  Vatican  Virgil  contains  50  mluiatures,  the  text 
1:)eing  written  in  capital  letters  and  in  black  ink.  The  Vatican  Vii^ 
was  engraved  by  P.  8.  Bartoli  (1677),  at  the  expense  of  Cardinal  C. 
Massimi,  but  the  engraver  corrected  both  the  drawing  and  chiaroscuro, 
in  accordance  with  the  taste  of  lus  day,  and  the  engravings  are  con 


tracings  of  the  miniatures  of  the  best  known  manuscripts,  which  will 
enable  tiie  student  to  follow  the  fluctuating  progress  of  the  art  in  the 
hands  of  the  Byzantine  miniatori,  to  its  greatest  excellence  about  the 
10th  centuiy,  and  thence  trace  its  dedine  to  the  13th  century,  and  its 
temporary  revival  and  termination,  as  far  as  Greece  is  concerned,  in 
the  14th.  Outline  illustrations  are  also  given  in  the  same  work  of  the. 
miniatures  of  Italy,  France,  &c.  A  good  notion  of  the  style  of  colour* 
of  the  different  schools  of  medissval  miniatori  will  be  obtained  from  the 
drawings  by  Mr.  Owen  Jones  in  Uie  splendid  work  of  Mr.  H.  K. 
Humphreys,  '  The  Illuminated  Books  of  the  Middle  Aires  '  ( fol.. 
1849). 

The  manner  of  the  Byzantine  miniatori  was  naturally  imitated  by 
those  of  the  Italian  monasteries,  who  followed  very  closely  the  types 
of  their  predecessors  in  their  representations  of  the  Saviour,  the  Virgin, 
and  the  Saints.  As  late  as  the  13th  century  the  miniatori  of  Italy 
were  mere  feeble  imitators;  but  by  the  beginning  of  the  15th  century, 
they  had  assumed  a  higher  place  than  their  Greek  masters,  and  works 
were  produced  in  the  Italian  monasteries  which  in  their  way  have 
never  been  surpassed  for  devotional  feeling,  elevation  of  sentiment, 
and  the  combination  of  a  certain  mystical  grace  and  tenderness  with 
ascetic  severity.  In  their  technical  qualities  these  Italian  miniatures 
ore  also  of  high  excellence.  The  drawing^  though  still  stiff,  is  pure  and 
noble ;  the  colour  brilliant,  yet  harmonious,  and  the  pencilling  singu- 
larly Ught  and  neat.  Vasari  has  given  a  particular  account  of  several 
punters  who  distinguished  themselves  in  this  line  of  art,  which  though 
still  chiefly  practised  in  the  monasteries,  was,  in  the  15th  and  16th 
centuries,  no  longer  exclusively  so.    Oderigi  da  Gubbio,  Giotto,  Ginl- 


amo  dai  Libri,  Giulio  Clovio,  Fra  Angelico  da  Fiesole,  Attavante,  sd 
several  other  painters,  were  also  celebrated  for  their  miniaturets  !»'  ^ 
only  were  illuminated  manuscripts  prepared  for  religious  «talk^ 
ments,  but  the  best  artists  found  ample  employment  in  the  illumia. 
tion  of  both  secular  and  religious  manuscripts  for  the  chie&  of  t^ 
princely  houses  of  Italy.  As  Uie  painting  of  larger  pictures  impr-r-*; 
however,  miniatures  became  less  m  request,  and  in  Italy  as  elsewbe-i. 
the  production  of  illuminated  manuscripts  rapidly  decHned  after  tb 
invention  of  printing. 

The  earliest  school  of  miniature  painters  in  the  west  of  Eiirr^c 
appears  to  have  been  that  fotmded  at  Finian  in  Ireland,  in  th«  tz^- 
half  of  the  6th  century,  by  St.  Columba,  who  somewhat  later  f oui^Ifi 
a  still  more  celebrated  monastery  at  lona,  which  was  transferred  a  frr 
years  after  to  Lindisfame.  Several  illuminated  inanuacripts,  the  v  jn 
of  Irish  miniatori,  are  in  the  library  of  Trinity  College,  Dublin ;  gsj?  z 
least  of  them,  a  book  of  the  Gospels,  known  as  '  the  Book  of  Ktu 
beuig  regarded  as  contemporaneous  with  Columba,  if  not  the  w*^^  i 
his  hands.  These  Irish  manuscripts  are  most  remarkable  ior  tb£J> 
borders,  and  other  ornamental  work,  which  are  drawn  with  sorprkzz 
delicacy  and  freedom,  and  are  full  of  a  playful  and  ingenious  hocs. 
while  the  drawing  of  the  human  figure  is  ungainly  and  dispropcrti'iii?! 
and  the  colour  crude  and  conventionaL  It  seems  to  be  a^eed  tha:  'it: 
other  schools  of  the  west  of  Europe  derived  their  first  impulse  tols: 
or  less  immediately  from  that  of  Ireland.  The  art  flourL^ied  z 
England  during  the  Anglo-Saxon  period,  and  the  peculiarities  of  tk 
Irish  style  of  ornamentation  are  in  it  unmistakeably  evident.  Ti: 
perfection  to  which  the  art  had  arrived  at  this  time  in  Engksd,  i 
shown  in  the  splendid  manuscript  of  the  Latin  Gk^pels,  known  aa ;:; 
'  Durham  Book,'  executed  between  698  and  720,  and  which  is  no?  : 
the  British  Museum ;  and  in  the  no  less  famous  Benedictional  of  x 
Ethelwold,  now  the  property  of  the  Duke  of  Devonshire.  It  was  s. 
Anglo-Saxon  monk,  Alcuin,  who,  at  the  invitation  of  Charlena^si. 
established  the  earliest  schools  for  missal  painting  in  the  ¥T^siS^ 
empire,  the  most  important  being  those  of  St.  Martin,  at  Tours,  az. 
Aix-la-Chapelle,  Several  of  the  early  productions  of  these  schools  jr 
extant,  and  show  manifest  traces  of  their  origin.  One  of  these,  t^ 
Bible  found  in  the  tomb  of  Charlemagne,  and  now  in  the  monaster;  <t 
San  Cahsto,  at  Rome,  is  one  of  the  most  magnificent  works  of  the  iz^ 
in  existence.  Later,  the  art  was  prosecuted  with  eminent  succse  3 
France,  and  a  thoroughly  national  style  was  developed  which  attsisi 
its  greatest  perfection  in  the  latter  part  of  the  13th  century. 

In  Germany  and  the  Low  Countries,  the  art  took  root  some^t:; 
later;  but  it  ultimately  attained  a  high  degree  of  excellence.  lis 
museums  of  (Germany  and  Brussels  are  rich  in  illuminated  manusari^ 
of  native  production.  By  many,  Memmling,  the  Flemish  painter,  :• 
regarded  as  the  greatest  master  of  miniature  painting,  not  exeepti: 
those  of  Italy.  In  England  the  art  was  a  good  deal  modified  after  '^* 
Norman  conquest  by  the  prevalence  of  the  French  taste  introduce!  1"^ 
foreign  monks ;  but  the  national  spirit  resumed  its  predominancr,  ^ 
the  English  illuminations  of  the  13th  and  14th  centuries  will  be; 
comparison  with  the  best  contemporary  productiona  of  any  (r^ 
country.  One  of  the  finest  I'emaining  English  manuscripts  U  tb 
Willoughby,  or  Queen  Mary's  Psalter,  painted  early  in  the  HtLca- 
tury — a  work  full  of  life  and  spirit,  admirable  alike  in  deeign,  dravisj, 
colour,  and  execution.  The  art  appeaiB  to  have  been  practised :: 
England  down  to  the  reign  of  Henry  VII. 

In  the  nuniature  painting  of  different  ages  and  countries,  there  k  d 
course,  great  diversity,  not  merely  of  style,  but  of  modes  of  execc&s^ 
Generally,  however,  it  may  be  said,  that  tiie  miniaturea  were  pamtdi 
on  the  vellum  or  paper  wiUi  colours  very  finely  levigated,  and  rendst! 
opaque  by  being,  for  the  shadows  as  well  as  the  lights,  mixed  viu 
white— tne  usual  vehicle  being  gum,  glue,  or  white  of  egg.  D'iip^ 
court  notices  some  miniatxu^s,  the  colours  of  which  are  inaolabk  is 
water,  and  Dr.  Dibdin  speaks  of  others  which  seem  to  have  bee 
mixed  with  oil ;  but  this  is  probably  a  mistake.  In  some  manuecq^ 
the  artists  appear  to  have  covered  their  finished  mimatures  v.th  > 
transparent  wash  of  glue  or  varnish,  which  has  materially  assisted  i: 
their  preservation.  The  colours  used  were  not  only  selected  and  ^ 
pared  with  great  care,  but  of  the  brightest  hues,  and  applied  ai 
combined  with  much  skiU.  Gold  is  freely  used,  gold  hack-grott;^ 
being  frequent  at  most  periods. 

Notwithstanding  the  large  number  which  must  have  perished  fnsi 
accident  or  neglect,  or  have  been  wilfully  destroyed,  the  number  d 
richly  illuminated  manuscripts  still  existing  is  surprisingly  gro^ 
Most  public,  and  many  private  collections  contain  numerous  exampiOi 
and  copies  are  eagerly  purchased  at  very  high  prices  whenever  oSa«i 
for  sale.  The  Vatican,  the  Imperial  Libraries  of  Vienna  and  Pam.  td 
the  British  Museum  are  especially  rich  in  examples  of  the  Tinc« 
schools  and  periods;  the  monasteries  of  Italy,  and  the  libraries  ef 
Oxford,  Cambridge,  and  Trinity  College,  Dublia,also  poosess  numes^^QS 
and  important,  though  less  various  collections. 

We  have  now  to  speak  of  what  are  popularly  known  as  Mimatmh- 
the  small  portraits  executed  on  ivory,  either  for  decorative  puTpoe«,cr 
to  place  in  cabinets,  lockets,  or  brooches.  Mimatures  painted  ia 
enamel  are  noticed  under  Enamels. 

Although  of  later  date  than  the  works  of  which  we  haw  beea 
speaking,  portrait  miniatures  are  by  no  means  of  reorat  introductiia 
Portraits  were  among  the  embellishments  introduced  by  the  medseTal 
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miniAtori  in  tlie  manuBcripts  executed  by  them  for  noble  patrons ;  and 
after  the  decline  of  the  practice  of  illuminating  books,  the  production 
of  portrait  miniatures  for  placing  in  lockets,  frames,  or  cabinets,  seems 
to  have  quickly  grown  into  fajuiion.  Ivory  was  early  adopted  as  a 
more  suitable  ground  than  vellum  for  independent  works,  and  its 
adoption  led  to  a  change  in  the  technical  processes.  In  mediaeval 
miniatures,  body  colours — or  colours  rendered  opaque  by  the  admix- 
ture of  white— were  alone  employed,  and  the  groimd  or  vellum  was 
entirely  concealed,  the  brilliancy  of  eflTect  being  obtained  by  the 
colours  themselves.  In  modem  portrait  miniatures,  the  painters  have 
very  generally  employed  transparent  colours,  at  least  for  the  flesh 
tints ;  finding  that  the  peculiar  texture  and  semi-transparency  of  the 
ivory  by  showing  through  the  tints  of  transparent  ooloura  caused  them 
to  "  bear  out,"  as  it  is  termed,  with  great  brilliancy,  besides  imparting 
an  exquisite  softness,  and  much  of  that  "inner  light**  which  is  so 
pleasing  in  carnations. 

The  ivory  for  miniatures  is  cut  in  veiy  thin  sheets,  so  as  to  retain  as 
much  as  possible  of  its  semi-diaphonous  character,  and  when  mounted, 
is  "  backed"  by  some  perfectly  white  material  The  painting  is  executed 
in  water-colours,  but  by  a  process  differing  entirely  from  that  known  as 
water-colour  painting.  Ivory  having  a  smooth  and  non^bsorbent  surface, 
the  colour  cannot  be  floated  on  in  washes,  or  flat  tints,  laid  one  over 
another.  The  flesh  tints  and  other  parts  requiring  great  delicacy  of 
finish,  are  therefore  entirely  dotted,  stippled,  or  hatched  upon  the 
surface.  In  the  draperies  and  back-grounds,  the  colouro  are  however 
often  washed  in  with  flat  tints,  the  inequalities  of  tint  or  surface  being 
afterwards  got  rid  of,  and  ^e  whole  worked  up  by  caroful  stippling.  A 
mezzotinto  scraper,  and  sometimes  an  engraver's  point  or  needle,  is 
used  for  romoving  lights,  securing  due  graduation  of  tints,  &c.  Gum 
is  the  only  vehicle  used  with  the  ooloura  besides  water.  Formerly, 
it  was  usual  to  execute'  the  drapery  and  background  of  miniatures 
in  body-coloun,  but  the  value  of  the  ivoiy  sumce  is  thus  lost,  and 
the  brilliancy  lessened ;  while  the  general  balance  and  harmony  are 
almost  always  injured  by  the  combination  of  opaque  with  transparent 
colours.  The  use  of  opaque  ooloun  has  therefore  been  almost  entirely 
abandoned  by  the  best  English  miniature  paintera ;  though  retained 
by  French  artists,  who,  it  must  be  confessed,  have  employed  them 
with  great  tact  and  skill. 

Until  of  late  yean  miniatures  were  almost  invariablv  confined  to  the 
face  and  bust  of  a  figure.  They  now  often  comprise  the  entire  person, 
with  all  the  accessories  common  to  a  "whole-length"  portrait  on 
canvas,  and  are  painted  on  a  sheet  of  ivory  of  a  size  which  almost 
removes  them  from  the  class  of  minatures.  The  process  is,  however, 
the  same  in  these  as  in  the  bust  portrait,  where  the  adoption  of  a  larger 
scale  does  not  call  for  a  somewhat  larger  handling.  Sheets  of  ivory  of 
sufficient  size  for  these  large  miniatures — as  we  must  call  them  for 
want  of  a  more  appropriate  term— cannot,  of  course,  be  cut  from  the 
diameter  of  an  elephant's  tusk,  as  are  those  for  miniatures  of  the  ordi- 
nary  size.  They  are,  in  fact,  thin  veneen  sawn  from  the  cireumf erence 
of  the  tooth,  as  described  under  Ivort,  steamed  and  flattened  under 
hydraulic  pressure,  and  fastened  with  a  composition  of  india-rubber 
to  a  mahogany  panel.  Some  of  these  large  paintings  on  ivory,  as 
executed  by  Mr.  Thorbum  and  othera,  have  a  broad  and  masterly 
effect ;  but  they  are  after  all  hardly  to  be  regarded  as  miniatures,  and 
certainly  do  not  possess  the  special  charaoteristics  of  works  of  that  dass. 

From  the  nature  of  the  process  miniature-painting  requires  great 
refinement  of  taste,  dexterity  and  delicacy  of  hand,  and  patience  in  the 
artist.  It  reconmiends  itself  by  the  extreme  softness,  delicacy,  and 
brilliancy  of  colour,  and  the  portability  and  durabilily  of  its  produc- 
tions; and  it  has  been  pursued  with  great  diligence  and  success  in  most 
countries,  but  especially  in  England,  France  and  Italy.  From  the  first 
the  art  haa  been  succesefolly  prosecuted  in  England.  It  appeara  to  have 
been  introduced  by  foreignera ;  but  from  the  time  of  Nicholas  HiUiard, 
limner  to  Queen  Elizabeth  and  her  successor,  who  learned  the  art 
from  Holbein,  England  has  always  possessed  miniature  paintera  at  least 
on  a  level  with  the  best  of  their  contemporaries.  Among  the  imme- 
diate successors  of  Billiard  were  Isaac  and  Peter  Oliver,  from  the 
former  of  whom,  in  some  respects  still  imrivalled  as  a  miniature 
painter,  we  have  portraits  of  several  of  the  most  illustrious  of  the 
remarkable  men  of  his  time.  To  them  succeeded  Alexander  Hoskins 
and  Samuel  Cooper,  and  the  latter,  scarce  inferior  even  to  Isaac  Oliver, 
has  preserved  the  best  likenesses  of  several  of  the  most  famous  of  the 
Commonwealth  men,  including  Oliver  Cromwell  and  John  Milton. 
We  need  not  continue  the  Ust :  it  will  be  enough  to  say  that,  whilst 
English  miniature  painters  have  always  occupied  a  foremost  place  in 
their  branch  of  art,  it  has  been  admitted  even  by  forcdgn  critics,  that 
the  English  miniatures  of  the  last  and  present  generation  unquestion- 
ably take  precedence  of  those  of  the  Continent.  But  whUst  the  artists 
have  secured  so  honourable  a  position,  the  art  itself  appean  doomed 
to  give  way  before  the  advance  of  photography,  as  the  miniature- 
painting  of  the  medinevalists  did  before  printing.  Some  of  the  best  of 
our  living  mixuaturo'paintera  have  whollv  or  in  part  abandoned  the 
practice  of  this  branch  of  painting,  and  othera  of  an  inferior  order  are 
devoting  themselves  to  painting  **  nhotograj^c  miniatures,"  or  minia- 
tures of  which  the  basis  is  a  feebly  developed  photographic  positiva 
It  is  however  to  be  hoped  that  fiishion  may  show  sufficient  encourage- 
ment to  the  true  miniature  painter  to  preserve  from  decay  this  deli^t- 
fnl  branch  of  art    The  practice  of  painting  photograpmo  miniatures 


Oan  hardly  fail  to  develope  a  mechanical  mode  of  painting  which  can 
scarcely  rank  as  a  fine  art,  however  advantageous  the  study  of  photo- 
graphic portraits  may  be,  as  an  aid,  to  th,e  miniature  painter. 

We  cannot  refer  to  a  collection  of  portrait  miniatures  in  either  oi 
our  national  museums;  but  several  private  collections  have  been 
formed  in  emulation,  and  parUy  from  the  ddbris,  of  the  famous  Straw- 
berry Hill  collection  of  Horace  Walpole.  Among  the  most  celebrated 
are  those  of  the  Dukes  of  Portland,  Buccleuch,  Hamilton,  Maidborough, 
and  Northumberland,  which  embrace  a  large  number  of  specimens 
from  the  Tudor  period  downwards.  A  choice  selection  from  these  and 
other  collections  was  brought  together  at  the  Manchester  Art  Treasures* 
Exhibition  of  1857;  and  another,  but  comparatively  private  exhibition, 
was  made  partiy  from  the  same  collections  by  the  Archnological  Insti- 
tute, London,  in  the  summer  of  1860. 

MINIM,  in  Music,  a  character,  or  note,  formed  of  a  round  open 
head,  and  a  stem  descending  or  ascending  from  its  right  side^ 
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When  first  introduced,  the  minim  was  the  shortest  note  in  music, 
as  its  name  (from  minimtu,  the  least)  indicates.  It  is  half  as  long 
in  duration  as  the  semibreve,  and  double  that  of  the  crotdiet. 
[Crotchet.] 

MINIMS,  or  MINIMI,  also  called  Paulinere,  an  order  of  religions 
whose  asceticism  exceeded  even  that  of  the  Franciscans,  of  whom 
they  were  considered  a  branch.  They  were  instituted  about  the  year 
1436,  by  Saint  Francis  de  Paula,  undv  the  name  of  Hermits  of  Saint 
Francis,,  and  confirmed  in  1474  by  Sixtus  IV.  Alexander  II.  changed 
the  name  of  the  order  to  that  of  Mininu,  as  Tnarlring  the  humility  of 
their  order.  In  France  they  had  the  name  of  Bom-hommes :  and  in 
Spain  that  of  the  Paihen  of  Victory,  in  consequence  of  Ferdinand  IV. 
gaining  a  victory  over  the  Moora,  according  to  a  prediction  of  Saint 
Francis  de  Paula^  In  Spain  a  convent  of  nuns  of  this  order  was 
founded  as  early  as  1495,  followed  in  the  ooune  of  time  by  other 
similar  establishments.  In  France  there  was  no  female  convent  of 
this  order  till  1621 :  when  one  was  established  at  Abbeville,  and 
another  subsequently  at  Soissons.  No  house  of  this  order  was  ever 
established  in  England. 

MINING.  The  art  of  mining  embrace  the  contrivance  and  manage- 
ment of  the  operations  necessary  to  effect  the  various  objects  requisite 
in  a  mine,  as  the  discovery  of  mineral  deposits,  the  preliminary  trials 
of  the  value,  and  the  filial  extraction  of  their  produce  by  means  of 
suitable  excavations  and  the  i^fiplication  of  the  requisite  machinery. 
These  occupations  may  be  said  to  constitute  the  business  of  the  miner 
in  the  more  comprehensive  signification  of  the  term,  and  it  will  be 
evident  that  they  demand  an  extensive  range  of  acquirements  in  which 
knowledge,  both  practical  and  scientific,  must  be  blended. 

Hiatory  of  Mining, — ^A  reg^r  or  detailed  historv  of  mining,  how- 
ever interesting  in  itself,  would  far  exceed  the  linuts  of  this  article ; 
we  shall  therefore  briefly  glance  over  some  of  the  most  important  steps 
by  which  mankind  have  haea.  led  to  their  present  bold  and  extensive 
operations  for  the  extraction  of  metals  and  other  mineral  substances. 
The  use  of  the  metals,  and  consequently  some  process  for  their  extrac- 
tion and  separation,  may  be  traced  to  the  most  remote  antiquity,  and 
is  there  lost  in  the  obscurity  which  veils  the  early  histoxy  of  ourspecies. 
Moses  ascribes  the  flist  use  and  manufacture  of  the  metals  to  Tubal- 
Cain,  the  seventh  in  descent  from  Adam,  who  is  said  to  have  been  th« 
*'  instructor  of  every  artificer  in  brass  and  mm,"  Upon  so  brief  a 
notice  we  are  not  entiUed  to  build  much,  but  it  proves  nevertheless 
that  the  use  of  the  metals  is  almost  coeval  with  the  human  TBca. 
Profane  histoxy  likewise  shows  that  it  was  Imown  to  the  earliest 
nations  of  antiquity,  as  to  the  AsByrians,  the  Greeks,  and  Em»tiana. 
Gold  and  silver  were  abundant  among  the  ancients ;  an  alloyS:  copper 
and  tin  formed  the  armour  and  weapons  of  the  Greeks,  although  iron 
was  not  unknown  among  them,  and  of  this  metal  the  Roman  weapons 
were  formed.  These  f^Jts  do  not,  however,  imply  any  great  know* 
led^  of  mining,  properly  so  called,  as  it  is  weU  known  that  metal- 
liferous deposits  are  often  found  near  the  surface,  frequentiy  in  a 
state  of  extreme  purity,  as  gold  and  copper  for  example ;  and  in  early 
ages,  when  they  had  been  so  much  less  ransacked  by  the  miner,  these 
sup^cial  deposits  must  have  been  much  more  abundant  than  at 
present,  and  probably  furnished  a  large  proportion  of  the  metallic 
produce  of  those  times.  Most  of  the  mines  of  antiquity  woe  pro- 
bably of  a  similar  nature  to  the  stream-works  of  Cornwall,  and  it 
appeara  from  Strabo  *  (175,  Caaaub.)  that  the  Phoenicians  at  that 
early  time  used  to  trade  to  Cornwall  for  tin  and  lead.  In  early  times 
the  demand  for  the  metals  could  not  have  been  very  great ;  their  use 
was  then  either  as  instruments  of  luxury  or  war,  and  thus  confined 
to  a  limited  dass,  so  the  quantity  found  near  the  surface  was  in  all 
probability  fuUy  adequate,  leaving  but  litUe  inducement  for  deeper 
and  more  lalxnious  research. 

There  is,  however,  evidence  enough  to  show  that  operations  similar 
to  those  of  modem  mining  were  carried  on  by  the  nations  of  anti- 
quity. Herodotus  (vi  46,  47)  observes  that  a  moimtain  in  the  island 
of  Thasos  was  completely  burrowed  by  the  Phoanicians  in  their  search 

•  8trabo  speaks  of  the  CsssiterideB,  whioh  wa  be  no  other  plaoe  than 
OorawaU  or  the  Scilly  Islands ;  probably  the  fimier. 
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for  the  precious  metab ;  and  the  curious  fragment  of  Agatharchides 
preserved  in  Diodorus  (b.  iii.  cb.  12, 13)  shows  that  the  art  of  forming 
■hafta  and  passages  for  exploring  mines  and  procuring  the  metals  was 
well  known  in  Egypt  The  silver  mines  of  Laurium  in  Attica  were 
worked  by  the  Athenians,  to  some  extent  at  least,  as  early  as  the 
beginning  of  the  4th  century  b.o.  Under  the  Romans  the  quicksilver 
mines  of  AlmaHim  in  Spain,  and  the  lead  and  iron  mines  of  Sardinia 
[Mbbourt,  in  Nat.  Hist.  Div.],  were  extensively  worked. 

It  is  fingnlM-  to  obscrvo  that  an  art  for  which  this  country  possesses 
such  great  natural  facilities,  and  which  was  certainly  cultivated  here 
both  before  the  Roman  conquest  and  during  the  Roman  occupation  of 
this  island,  should  afterwards  have  fallen  into  decay,  and  indeed  for  a 
time  have  been  chiefly  practised  by  foreigners.  Prior  to  the  Norman 
conquest  oar  mines  had  been  much  neglected,  probably  in  consequence 
of  incessant  civil  commotion;  and  subsequently  to  this  period  they 
were  chiefly  worked  by  Jews.  In  the  reign  of  Elizabeth  the  art  of 
mining  had  fallen  into  so  much  decay  that  an  importation  of  foreign 
skill  was  found  necessary  to  revive  it;  and  the  G^ermans,  long  and 
justly  celebrated  as  skilful  miners,  received  every  encouragement  to 
settle  in  this  country  and  turn  their  attention  to  them.  From  this 
measure  some  success  appears  to  have  resulted,  and  in  the  following 
reign  we  find  Sir  Hugh  Middleton,  a  citizen  of  London,  deeply  con- 
cerned in  the  lead  and  silver  mines  of  Cardiganshire,  from  which  he 
derived  a  large  revenue,  which  was  expended  in  that  noble  work  from 
which  the  metropolis  sUIl  benefits — ^the  formation  of  the  New  River. 
About  this  time  a  new  and  important  auxiliary  waa  furnished  to  the 
art  of  mining  by  the  application  of  gunpowder  for  blasting,  which 
appears  to  have  been  first  practised  in  Hungary  or  Germany ;  and  an 
invention  which  had  revolutionised  the  art  of  war  thus  became  the 
means  of  efiBdcting  an  equally  extensive  change  in  one  of  the  most 
prominent  arts  of  peace. 

In  the  early  part  of  the  18th  century  another  important  event  took 
place  in  the  lustoiy  of  English  mining.  The  rich  deposits  of  copper 
which  have  long  constituted  the  principal  mineral  wealth  of  Ck>mwali, 
had  up  to  this  time  been  neglected,  partly  perhaps  from  this  ore  being 
confounded  with  "mundic,"  or  worthless  iron  pyrites,  common  in 
most  mines,  and  partly  from  its  lying  deeper  in  the  veins  than  the  ores 
of  tin,  which  had  always  formed  the  chief  object  of  search.  When  at 
length  the  nature  and  value  o|  the  Cornish  copper  ore  v^as  fully  recog- 
niseid,  a  powerful  stimulus  was  given  to  this  new  branch  of  milling, 
which  has  been  carried  on  to  the  present  time  with  great  and  increasing 
activity,  the  copper-mines  of  that  counly  being  now  the  deepest,  the 
most  extensive,  and  most  productive  in  the  world. 

The  great  invention  of  the  steam-engine,  the  progress  of  which 
during  the  last  oenturr  exercised  such  vast  influence  upon  our  arts  and 
manufactures,  was  early  rendered  applicable  to  mining  in  this  country, 
and  in  a  great  degree  oootributed  to  the  present  p^eot  state  of  the 
art.  Saveiy,  who,  if  we  except  the  somewhat  equivocal  claims  of  the 
Marquis  of  Worcester  to  that  honour,  waa  the  first  person  who  con- 
structed a  praotically  useful  engine  worked  by  steam,  sought  in.  the 
first  instance  the  patronage  of  persons  interested  in  mines,  as  we  see  by 
his  publication  entitled  &e  '  Miner*s  Friend,'  in  which  he  describes 
the  nature  of  his  invention  and  its  applicability  to  droning  mines.  At 
this  period  our  mines,  although  comparatively  shallow,  were  much 
inconvenienced  by  water,  especially  those  which  were  not  in  situations 
where  hydraulic  machines  could  be  employed,  and  hence  l^e  appli- 
cation to  them  of  this  new  power  was  at  once  obvious.  The  intro- 
duction of  Saveiy's  engine  into  our  mining  districts  probably  led  to 
the  great  improvements  effected  by  Newcomen,  a  resident  in  Devon- 
shire, which  vastly  extended  its  utility,  and  indeed  completely  altered 
its  principle.  Their  conjoined  patent  was  taken  out  in  1705,  and  from 
that  date  the  steam  (or  rather,  atmospheric)  engine  became  a  most 
useful  auxiliarv  in  the  hands  of  the  miner,  and  was  very  generally 
employed  for  draining  mines,  not  only  in  Cornwall,  but  m  the  coal- 
mines of  Staffordshire  and  the  north  of  England.  The  great  improve- 
ments introduced  by  Watt  in  1765  and  succeeding  years  were  quickly 
appreciated  by  the  mining  interest,  and  his  engines  were  speedily 
introduced  into  the  mining  districts  of  Cornwall,  where  they  effected  a 
great  saving  of  fuel,  and  thoefore  of  expense,  the  coal  used  in  that 
county  being  brought  from  South  Wales.  It  is  chiefly  to  the  object  of 
economy  that  the  efforts  of  late  engineers  have  been  directed,  and  so 
successfully,  that  their  improvements  have  fully  kept  pace  with  the 
increasing  depth  of  our  mines,  many  of  the  most  abundant  of  which 
would  have  long  since  been  abandoned  had  not  this  been  the  case. 
These  great  improvements  have  chiefly  originated  in  Cornwall,  where 
ingenuity  has  been  stimulated  by  the  high  price  of  coal;  and  among 
the  numerous  individuals  who  have  contributed  to  them,  the  names  of 
Woolf,  Trevithick,  and  Grose  may  be  particularly  mentioned. 

The  improvements  in  the  manufacture  of  iron  which  took  place  in 
the  latter  part  of  the  last  century,  while  they  vastly  increased  the 
demand  for  it,  and  thus  gave  a  great  stimulus  to  the  working  of  this 
metal,  and  of  coal  also  for  its  reduction,  contributed  much  to  the 
perfection  of  mining  generally,  by  enabling  the  miner  to  employ  iron 
pumps  instead  of  wooden  ones,  which  were  before  used.  This  change 
allowed  a  better  construction  and  arrangement  of  the  pit-work,  one  of 
the  most  important  apparatus  employed  in  mining,  and  hence  greater 
depths  have  oeen  attamable  than  might  otherwise  have  been  the  case. 
Among  many  minor  improvements  which  may  be  traced  to  the  same 


source  may  also  be  mentioned  the  laying  down  of  iron  tram-roadi 
underground  in  mines,  as  well  as  their  use  upon  the  surface :  iht 
carriage  of  the  mineral  to  different  parts  of  tlie  woriu  has  thus  heesk 
greatly  facilitated  and  economised. 

Simultaneously  with  the  improved  machinery  and  apparatus  intro- 
duced towards  the  dose  of  the  last  century,  great  improvements  abo 
took  place  in  the  internal  economy  of  mines  and  the  arrangements  of 
the  undeiground  works.  The  ancient  mode  of  following  down  Uie 
ore  by  irrc^^ular  isolated  excavations,  and  of  stoping  the  bottoms  oi 
the  mines  in  the  G^erman  manner,  gave  place  to  the  present  eystem  of 
laying  open  the  ground  for  discovery  and  extraction,  by  a  well-arranged 
series  of  shafts,  levels,  and  vrinzes.  By  this  plan  the  ore  or  mineral  is 
divided  into  more  oonTcnient  masses  for  extraction,  and  can  be  worked 
much  more  economically  than  by  the  former  mode  of  stoping  or 
cutting  away  the  ground  in  the  bottom  of  the  levels,  as  still  prac^aed 
on  the  Continent. 

The  most  recent  improvements  which  have  been  introduced  into 
mining  are  those  which  regBixd  the  mechanical  treatment  of  the  or ei 
alter  they  have  been  extracted  from  the  mine,  and  previous  to  their 
being  fit  for  the  furnace.  The  processes  used  for  this  purpose  are 
technically  termed  "  washing  "  and  "  dressing,'*  by  means  of  which  the 
ore  ii  freed  from  many  of  its  earthy  impurities,  and  thus  rendered 
much  richer  for  metal,  in  an  equal  bulL  In  effecting  this  object 
several  kinds  of  apparatus  are  employed,  chiefly  the  stamping-mill,  the 
orUshing-mill,  and  the  jigging-machine,  the  use  of  which  has  beea 
known  from  time  immemorial ;  but  more  attention  has  latterly  he&i 
paid  to  their  application,  and  it  has  also  become  far  more  general,  to 
the  great  benefit  of  all  mines,  especially  those  in  which  a  large  pro- 
portion of  the  poorer  ores  are  obtained.  The  competition  with  foreign 
mines,  in  which  labour  can  be  obtamed  more  cheaply  than  intlui 
country,  has  done  much  to  promote  this  class  of  improvements,  which, 
though  less  striking  than  some  othos,  have,  within  the  last  few  years, 
been  productive  of  extremely  benefldal  efiects,  and  may  still  be 
considered  as  in  progress. 

The  history  of  coal-mining  is  in  great  measure  distinct  from  that 
branch  of  the  art  which  we  have  been  tracing,  and  which  chi^y  relates 
to  the  extraction  of  the  metals.  The  introduction  of  gunix>vvder,  the 
invention  of  the  steam-engine,  and  the  improved  manufacture  of  iroo, 
have  formed  however  epochs  of  common  importance  to  both,  having 
greatly  contributed  to  the  present  extended  scale  upon  which  our  ooai- 
mines  are  worked.  The  great  objects  to  which  improvement  has  vrithii 
the  present  centuir  been  dik«cted  are  the  ventilation  of  the  works  and 
the  invention  of  lamps  which  should  not  be  liable  to  explosion  ui 
contact  with  the  fire-damp.  The  system  of  ventilation  in  our  ooUieries 
has  been  greatly  improved  of  late  years  by  Mr.  Buddie  and  others ;  asd 
the  beauUful  and  well-known  invention  of  the  safety-lamp,  in  1815,  by 
Sir  Humphry  Davy,  has  afforded  the  miner  a  valuable  though  not  in 
all  cases  an  effectual  preservative  against  explosion.    [Lamp,  Safety.] 

One  of  the  most  important  events  in  the  recent  history  of  miny-ng  in  thii 
country  is  the  estabUshment  of  suitable  means  of  instruction  for  the 
mining  engineer.  This  desideratum  was  first  supplied  hj  the  univezstv 
of  Durham,  which  opened  a  class  for  instruction  in  avil  and  nunii^ 
engineering,  in  January,  1888.  In  the  latter  part  of  the  same  year  a 
similar  deputment  was  opened  in  King's  College,  London  ;  and  a  similar 
institution  was  organised  by  Sir  Charles  Lemon  at  Truro,  in  ComwaU, 
but,  unfortunately,  it  did  not  meet  with  the  support  it  so  justly  merited, 
and  has  since  be^  discontinued.  The  local  positions  of  the  Duiham 
University  and  of  the  Truro  institution  were  highly  favourable  to  the 
joint  acquisition  of  theoretical  and  practical  instruction — an  advantage 
in  which  neither  King's  College  nor  the  Government  School  of  Mines 
in  Jermyn  Street  can  fNirticipate,  although  both  must  afibrd  Taloabie 
preliminaiy  instruction  to  the  mining  engineer.  These  various  insti- 
tutions can  hardly  fail,  in  time,  to  produce  an  important  effect  on  the 
mining  industry  of  this  country. 

Mineral  IkposiU. — In  proceeding  to  treat  of  the  practice  of  wiiTting. 
some  preliminary  details  will  be  useful ;  for  as  mining  operations  are 
of  course  in  great  measure  regulated  by  the  nature  of  the  mineral  «r 
metalliferous  deposits  to  which  they  are  directed,  and  by  which  are 
determined  the  form  and  construction  of  the  mine,  and  much  of  its 
internal  economy,  it  will  be  necessary  briefly  to  glance  at  this  subject 
and  to  point  out  some  of  the  most  important  modes  in  which  minenl 
masses  are  presented  by  nature  to  our  research.  Of  the  various  dassa 
into  which  mineral  deposits  may  be  divided,  it  will  be  sufficient  f  jr 
our  present  purpose  to  notice  four  only, — vdnt,  beds,  mosset,  and  fn^ 
mentary  depiMtte,— «ach  of  which  is  the  repository  of  vast  miner^ 
treasures,  but  more  especially  the  first  two. 

Vema  have  originally  been,  in  most  cases,  long,  narrow,  and  irregulsr 
fissures,  traversing  the  rocky  crust  of  the  globe,  which  they  penetrate 
to  an  unknown  depth,  and  often  at  a  high  angle  of  inclination.  Thej 
are  for  the  most  part  filled  with  sparry  and  stony  substances,  cadled  the 
"  veinstone,"  or  ite  "gangue  "  of  the  vein,  but  contain  here  and  there 
irregular  masses  or  "  bunches  "  of  the  metallic  ores,  often  of  imm^ue 
size  and  value,  and  which  it  is  the  principal  business  of  the  miner  to 
discover  and  extract  Most  of  the  metals  are  of  common  occurrence  is 
veins,  as,  in  this  country,  copper,  tin,  lead,  and  zinc,  to  which,  in  other 
parts  of  the  world,  may  be  added  gold  and  silver. 

£edi  are  layers  of  mineral  substances  interposed  between  the  atra.ta 
of  solid  rock,  which,  except  in  their  containing  valuable  matter,  they 
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voiy  much  resemble.  The  layers  of  flint,  which  may  be  often  seen 
imbedded  in  chalk  wherever  a  section  of  this  rock  is  made,  will  convey 
a  good  idea  of  a  mineral-bed.  Several  of  the  metals,  especially  lead, 
are  occasionally  found  in  beds;  coal,  day-ironstone,  and  rock-salt  exclu- 
sively so ;  but  the  last-mentioned  mineral  is  far  less  reigular  and 
continuous  than  the  former. 

Masaes,  or  "  pipe-veins,"  as  they  are  often  termed  by  the  miner,  are 
not  so  easily  defined :  the  best  idea  which  can  be  given  of  them  is  that 
of  an  irregular  branching  cavity  descending  either  vertically  or  obliquely 
into  the  rock,  and  filled  up  with  metalliferous  matter.  Deposits  of  this 
nature  are  less  common  than  the  two  former  classes ;  they  usually  con- 
tain either  copper  or  lead,  and  some  of  the  rich  oxides  of  iron  appear  to 
belong  to  a  similar  formation. 

Fragmentary  DeponU  occur  associated  with  and  indeed  forming  part 
of  many  of  the  loose  superficial  beds  of  sand  and  gravel  which  occur  in 
the  valleys  of  mineral  districts,  consisting  of  the  detritus  of  the  neigh- 
bouring mountains,  which  has  been  washed  down  from  thence  at 
remote  geographical  epochs.  The  mineral  substances  found  in  these 
deposits,  which  may  be  considered  as  having  originally  been  derived 
from  veins  or  beds  in  the  vicinity,  are  not,  in  most  cases,  mixed  up 
indiscriminately  with  the  alluvud  matter,  their  greater  specific 
g^vity  having  occasioned  them  to  be  deposited  in  distinct  layers 
by  themselves,  usually  towards  the  bottom  of  the  mass.  Tin  and 
gold  are  the  metals  which  most  commonly  occur  in  deposits  of  this 
kind. 

Oeologieal  PoaUicn, — ^The  above-mentioned  mineral  and  metallif erous 
deposits  are  not  found  promiscuously  distributed  throughout  all  rocks 
or  soils ;  on  the  contrary,  there  are  certain  rocks,  or  rather  assem- 
blages of  rocks,  to  which  they  may  be  considered  as  in  a  great  measure 
peculiar.  Qranite,  porphyiy,  and  the  older  igneous  rocks,  generally 
are  metalliferous,  and  often  eminently  so ;  but  mineral  deposits  are  on 
the  whole  most  abundant  in  rocks  of  sedimentary  origin,  and  more 
especially  in  and  near  situations  where  these  two  classes  of  rocks  (the 
igneous  and  sedimentary)  are  in  contact,  or  where  a  metamorphic  struc- 
ture has,  from  the  action  of  internal  causes,  been  superinduced  upon 
the  latter.  It  does  not  appear  that  nature  has  confined  particular 
metals  to  any  exclusive  kind  of  rock,  yet  traces  of  a  general  association 
may  still  be  perceived.  Thus,  tin,  copper,  gold,  silver,  and  certain 
deposits  of  iron,  are  most  abundant  in  the  class  of  rocks  usually  termed 
primary ;  while  lead,  skqc,  mercury,  and  the  earthy  ores  of  iron,  are 
most  abundant  in  the  older  secondary  rocks,  whidi  also  contain  our 
principal  deposits  of  rock-salt.  Veins  are  of  most  common  occurrence 
in  igneous  and  primary  or  metamorphic  rocks,  in  the  vicinity  of  which 
the  derivative  fragmentary  deposits  are  therefore  most  often  found. 
Mineral-beds,  although  sometimes  occurring  in  primary  rocks,  are  most 
common  in  secondary  countries ;  and  irregular  masses,  or  pipe-veins, 
are  most  strikingly  developed  in  limestone  districts,  where  they  probably 
occupy  original  cavitiea  in  the  rock. 

MetcUUc  Ora  cmd  MineraUntig  Subatomceg, — ^The  state  in  which  the 
metals  are  found,  the  full  consideration  of  which  belongs  to  chemistry 
and  mineralogy,  will  next  require  our  attention,  so  far  as  it  is  immedi- 
ately connected  with  the  business  of  the  miner.  It  must  be  weU  known 
that  the  metals  are  vety  rarely  presented  to  us  in  a  pure  or  metallip 
state,  although  native  mnssew  of  copper  and  iron  are  occasionally  met 
with ;  but  gold,  from  its  small  affinity  for  oxygen  and  other  mineralis- 
ing substances,  although  frequently  idloyed,  is  never  mineralised.  The 
great  bulk  of  the  metals  then,  with  the  exception  of  gold,  are  found  in 
the  state  of  ora,  that  is,  chemically  combined  with  certain  mineralising 
substances,  which  completely  disguise,  and,  in  fact,  till  separated  by 
metallurgical  processes,  destroy  their  usually  recognised  and  usefid 
properties.  The  most  important  of  these  mineralising  bodies  are  oxy- 
gen and  sulphur ;  the  next  in  rank  are  chlorine,  and  the  sulphuric, 
carbonic,  and  phosphoric  acids.  The  mode  in  which  they  combine 
with  the  metals  is  in  binary  compounds.  Of  the  former  we  have 
examples  in  iron,  lead,  and  mercury,  which,  when  mineralised  by  sul- 
phur, form  respectively  the  following  sulphurets,  iron  pyrites,  g^ena, 
and  dnnabar :  we  observe  the  latter  in  all  cases  where  the  metals  are 
mineralised  by  acids,  as  in  spathose  iron-ore,  or  carbonate  of  iron,  in 
which  one  binary  compound,  the  oxide  of  iron,  is  united  to  anotiier 
element,  the  carbonic  aad.  From  this  naturally  compound  state,  in 
which  the  metals  almost  invariably  occur,  arises  the  art  of  metallurgy, 
which,  although  generally  considered  totally  distinct  from  that  of 
mining,  is  nevertheless  most  intimately  connected  with  it. 

£arthy  Impuritiea, — Independently,  however,  of  those  chemical  com- 
binations from  which  the  metals  can  only  be  freed  b^  the  smelter  when 
treated  in  the  furnace,  there  are  oUier  mechanical  impurities  scarcelv 
less  important,  which  require  to  be  partially  separated  on  the  mine, 
and  which  therefore  fall  entirely  within  the  province  of  the  miner. 
Although  large  masses  of  the  metallic  ores,  as  before  noticed,  are  con- 
centrated in  bunches  or  deposits,  confined  to  particular  portions  of 
the  vein,  there  Is  also  a  great  proportion  of  the  ore  in  all  mines, 
which  is  more  or  less  ijitermixed  with  the  veinstone,  or  often  indeed 
finely  disseminated  through  it;  and  as  the  expense  of  fusing  this  large 
mass  of  earthy  matter  would  greatly  exceed  |the  value  of  the  metal 
which  it  contains,  while  on  the  other  hand  it  forms  too  large  a  propor- 
tion of  the  produce  of  most  mines  to  be  thrown  aside  and  rejected, 
great  skill  has  been  shown  in  all  mining  countries  in  contriving 
mechanical  processes  for  efiecting  its  separation  as  soon  as  extracted 
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from  the  mine.  When  this  separation  has  been  properly  accomplished, 
the  metallic  residue,  before  worthless,  can  be  profitably  smelted,  to  the 
great  benefit  of  all,  more  especially  the  poorer  class  of  mines,  while 
those  in  which  the  precious  metals  are  worked  are  entirely  dependent 
for  their  existence  upon  the  skill  and  care  with  which  it  is  performed. 
The  mechanical  impurities  here  spoken  of  are  often  sufficiently  obvious 
even  in  hand  specimens  of  the  metallic  ores,  which,  unless  purposely 
selected  from  the  richest  parts  of  the  vein,wiU  often  exhibit  thin  alter- 
nate layers  of  the  ore  and  veinstone,  or  sometimes  irregular  masses  of  ore 
of  difierent  sizes  which  are  completely  intermixed  with  and  imbedded 
in  sparry  and  stony  matter,  and  this  must  be  considered  the  character 
of  a  very  large  proportion  of  ores  in  their  natural  state.  It  frequently 
happens  too  that  ores  of  a  worthless  character  are  mixed  lip  wi^  1^ 
xidore  valuable  ones ;  thus,  copper  and  lead  are  very  generally  accom- 
panied by  iron  pyrites  and  blende,  both  of  whidi  must  be  regarded  as 
impurities,  and  therefore  separated  as  far  as  possible  previous  to  any 
process  in  the  furnace.  The  great  bulk  o£  the  metallic  ores,  when  in 
their  natural  situation,  oonstitute  in  &ct  a  most  heterogeneous  mix- 
ture, in  which  the  really  valuable  metal  exists  only  in  a  small  propor- 
tion, chemically  combined  with  one  or  more  mineralising  substances, 
and  completely  intermixed  with  sparry  and  earthy  matter  and  ores 
of  inferior  metals.  A  proper  perception  of  this  fact,  which  is  scarcely 
noticed  in  works  on  minmlogy,  is  most  essential  to  a  right  under- 
standing of  the  art  of  mining,  and  of  the  various  ingenious  pro- 
cesses which  in  this  and  other  countries  hav«  arisen  out  of  it,  hav- 
ing for  their  object  the  separation  and  concentration  of  the  metallio 
matter  drawn  from  the  mine,  previously  to  its  being  submitted  to  the 
action  of  fire. 

PrdivMnary  Mining  Operations. — ^As  the  construction  of  a  mine,  of 
the  arrangement  of  the  underground  works,  must  depend  in  a  greai 
measure  upon  the  nature  of  the  mineral  deposit  to  be  wrought,  if  w« 
refer  to  the  great  division  of  mineral  deposits  into  veins  and  beds, 
before  noticed,  it  is  evident  that  this  construction  must  be  principally 
of  two  kinds,  adapted  to  each  of  the  above  cases,  independently  of  the 
less  definite  processes  adapted  to  the  working  of  irregular  mineral 
masses  and  fragmentary  deposits.  Thus,  in  working  a  mineral  vein, 
as  in  a  copper  or  tin  mine,  the  excavations  will  be  formed  either  verti- 
cally or  in  a  highly  inclined  position,  and  pursued  laterally,  or,  as  the 
miner  terms  it, "  upon  the  course  of  the  vein,"  while  the  advanced 
points  tend  progressively  downwards,  or  "in  deptL"  In  working  a  mine- 
ral bed,  on  the  contrary,  taking  a  coal-mine  for  example,  the  principal 
excavations  will  be  formed  horizontally  around  the  pit  or  shaft  by 
which  access  is  first  obtaiaed  to  the  deposit. 

As  a  very  large  portion  of  the  metallic  produce  extracted  by  the 
miner  from  the  eartn,  and  more  especially  of  the  soft  metals,  copper, 
tin,  and  lead,  is  derived  from  veins,  it  is  to  the  former  of  these  arrange- 
ments that  attention  wUl  be  fint  directed.  The  working  of  coal  and 
iron  is  considered  hereafter,  together  with  that  of  those  minerals  which 
are  found  in  more  irre^i^ular  deposits.  The  general  view  of  mining 
which  falls  within  the  limits  of  this  article  may  conveniently  be  divided 
iato  the  following  considerations :  the  discovery  of  min^al  veins  or 
other  deposits ;  the  first  openiug  of  a  mine  and  subsequent  extension 
of  the  workings;  the  machinery  and  other  appends^  required  by 
these  operations,  both  underground  and  at  the  surface,  with  a  brief 
notice  of  the  surface  works,  and  of  mining  economy  and  statistics. 

Works  0/  Discovery, — ^Mineral  veins  or  beds  are  seldom  visible  at  the 
surface  of  the  ground,  being  generally  concealed  by  the  thick  covering 
of  diluvial  matter  which  is  spread  over  almost  every  portion  of  th« 
globe,  and  hides  from  our  view  the  solid  rooky  strata  in  which  they 
are  enclosed.  In  some  cases  however  where  this  covering  is  puiiaUy 
wanting,  they  may  be  distinctly  traced  at  the  surface,  and  stUl  more 
frequently  they  are  rendered  visible  by  the  indentation  of  excavated 
valleys,  and  the  channels  worn  by  mountain  torrents.  The  same  efifect 
is  often  produced  by  difib  on  the  sea-shore,  where  veins  occur  in  that 
situation,  of  which  there  are  many  examples  on  the  ooaat  of  CSomwalL 

As  mineral  deposits  however  present  hi  most  cases  no  trace  of  their 
existence  at  the  surface,  certain  general  indicationa  must  be  had 
recourse  to  for  their  discovery.  The  most  general  of  theee  indications 
(which  can  be  but  briefly  noticed  here)  are  ^imished  l^  geology,  which 
teaches  us  that  certain  metals  are  most  abundantly  found  in  certain 
rocks,  and  further  points  out  that  they  do  not  occupv  any  position 
indiscriminately  in  those  rocks,  but  are  almost  exclusively  found  near 
their  junction  with  other  rocks  of  a  difierent  character,  more  especially 
near  tiie  contact  of  igneous  masses  with  sedimentary  strata,  and  that 
they  commonly  occur  where  rocks  alternate  together,  and  are  broken 
and  dislocated.  Thus  the  tin  and  copper  veins  oi  Cornwall  are  situated 
chiefly  in  a  species  of  clay-slate  provincially  termed  "  killas,"  and  either 
near  its  junction  with  protruded  masses  of  granite,  or  where  it  is  inter- 
sected by  channels  of  a  porphyritic  rock  termed  "  elvaiL"  In  Wales 
and  the  north  of  England  the  lead  veins  are  chiefly  situated  in  the 
carboniferous  limestone  and  rooks  associated  with  it,  especially  in 
places  where  they  are  intersected  and  broken  up  by  enormous  faults 
and  dislocations.  Similar  circidnstanoes  to  these  are  very  generally 
observed  in  all  parts  of  the  world,  and  it  \b  also  well  ascertained  that 
the  local  enrichm^t  of  veins  is  greatly  influenced  by  their  intersection 
with  one  another ;  and  often  indeed  closely  corresponds  with  the  points 
of  junction. 

In  addition  to  the  general  presumptions  furmshed  by  geological 
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science^  axx>ther  and  more  precue  indication  of  the  existence  of  metal- 
liferouB  deposits  is  afforded  by  finding  pebbles  or  fragments  of  ore  on 
or  near  the  smface,  generally  either  in  the  beds  of  streams  or  mixed 
up  with  su^rficial  detritus.  These  scattered  fragments,  the  result  of 
dStuvial  action  upon  the  outcrop  of  mineral  veins  or  other  deposits, 
may  often  be  traced,  to  particular  spots,  and  thus  the  position  of  the 
deposits  from  which  they  originated  may  be  established.  In  the  north 
of  England  they  are  termed  "  shoad  stones/'  and  this  mode  of  dis- 
covering veins  is  called  "  shoading."  Should  the  exact  situation  of  the 
vein  whose  existence  has  been  ascertained  in  this  or  any  other  manner 
not  be  observable,  it  may  be  ascertained  by  opening  trenches  in  the 
alluvial  soil  deep  enough  to  expose  the  solid  rock,  their  direction  being 
at  right  angles  to  that  in  which  analogy  or  the  position  of  other  veins 
in  the  neighbourhood  would  render  it  probable  that  the  vein  or  veins 
in  question  might  lie.  Tins  mode  of  finding  veins  is  provincially  ter- 
med in  Cornwall  "  costeening."  The  object  of  discovery  may  be  still 
more  effectually  attained,  but  at  a  greater  expense,  by  excavating  a 
nearly  horizontal  passage  termed  a  "  level,"  "  drift,"  or  "  adit,"  from 
the  bottom  of  the  nearest  valley,  carrying  it  through  the  solid  rock  in 
the  direction  before  mentioned,  so  as  to  intersect  or  "  cut"  any  mineral 
deposit  which  may  exist  in  the  ground  through  which  it  passes.  This 
last  plan  is  however  seldom  adopted,  unless  it  is  previously  well  ascer- 
tained that  mineral  veins  do  actually  exist  there,  as  it  is  too  slow  and 
too  expensive  to  be  undertaken  upon  uncertain  grounds.  Discoveries 
are  sometimes  made  also  by  driving  on  the  course  of  veins  which  occur 
in  cliffs  or  are  exposed  in  the  sides  of  brooks ;  trials  of  this  kind  fall 
within  the  compass  of  working  miners  or  persons  of  very  small  capital, 
and  in  some  instances  form  the  first  step  in  opening  mines  which  ulti- 
mately become  of  great  importance. 

^  Although  the  manner  in  which  mineral  deposits  may  be  and  some- 
times are  originally  discovered  has  been  thus  detailed,  it  must  not  be 
supposed  that  the  process  is  one  of  very  frequent  occurrence.  The 
principal  mineral  districts  in  this  and  most  other  countries  have  been 
known  and  explored  for  ages,  and  by  far  the  greater  part  of  our 
mineral  produce  is  extracted  from  deposits  which  have  long  been 
worked,  the  principal  new  discoveries  being  either  made  upon  untried 
portion!  of  known  veins,  or  simply  by  excavating  passages  or  "  cross- 
cuts "  from  mines  now  working,  in  a  direction  transverse  to  that  of 
the  vein  upon  which  they  are  wrought,  so  as  to  prove  the  adjoining 
ground. 

Financial  arrangements,  <fcc. — When  however  a  new  vein  or  mineral 
deposit  has  been  by  any  process  discovered,  if  the  indications  of  metallic 
produce  are  such  as  to  render  it  desirable  to  work  it,  the  most  usual 
step,  after  obtaining  the  consent  of  the  proprietor,  is  the  formation  of 
a  company  for  this  purpose.  For  althougl>mines  are  sometimes  worked 
by  individuals,  experience  has  shown  that  a  company  is  best  adapted 
for  carrying  on  mining  operations,  the  amount  of  capital  required  being 
large  and  uncertain,  and  the  risk  great,  while  a  long  period  may  elapse 
before  adequate  returns  are  made.  Hence,  not  only  in  England,  but 
in  most  other  countries,  the  system  of  working  mines  by  companies 
has  been  adopted,  bemg  found  decidedly  advant^ous.  Certain  stipu- 
hitions  are  then  entered  into  between  the  company  and  the  proprietor 
of  the  land  in  which  the  vem  or  deposit  is  situated,  or,  should  the 
mineral  right  not  belong  to  him,  with  the  person  who  does  possess  it 
The  principsJ  terms  of  this  agreement  are  to  determiine  the  extent  of 
ground  within  which  operations  may  be  carried  on,  and  to  stipulate 
the  proportion  of  the  gross  mineral  produce  or  its  equivalent  in  money 
which  the  owner  is  to  receive  free  of  all  expense  in  raising  and  making 
it  marketable.  It  'often  includes  also  compensation  for  damage  done 
to  the  surface,  and  other  considerations  of  less  importance  which  are 
determined  by  the  custom  of  the  neighbourhood  and  other  cmjimi- 
Btances. 

Before  commencing  operations,  it  is  necessaiy  to  ascertain  with  some 
correctness  (if  it  should  not  be  previously  known)  the  bearing  or 
direction  of  the  vein,  and  also  its  dip  or  "  imderlie,"  which  may  be 
done  by  sinking  a  few  shallow  pits  upon  it.  These  circumstances  being 
known,  there  are  two  methods  by  which  the  vein  may  be  explored, 
either  by  sinking  upon  its  course  from  the  surface^  or  by  forming  a 
horizontal  passage  to  intersect  it,  commenced  from  some  neighbouring 
valley  or  the  lowest  point  on  the  surface  which  may  be  conveniently 
situated  for  the  purpose;  or  both  these  modes  may  be  carried  on 
together  if  desirable.  As,  however,  the  practicability  of  forming  a 
level  or  adit  to  prove  the  vein  at  a  sufficient  depth  and  within  mbde- 
rate  limits  as  to  time  and  expense  must  entirely  depend  on  local 
circumstances,  the  former  method,  as  being  most  expeditious,  is 
generally  resorted  to,  and  is  effected  in  the  following  manner. 

Barlp  Progress  of  the  Works.-- A  spot  determined  either  by  conve- 
mence  or  by  some  promising  indication  is  selected  as  the  site  of  a  shaft, 
which  is  frequently  sunk  in  an  inclined  direction  upon  the  course  of 
the  vein,  or  if  intended  to  be  perpendicular  it  is  commenced  upon  that 
side  towards  which  the  vein  inclines  or  underlies,  and  at  such  a  distance 
from  its  "  back  "  or  outcrop  as  to  come  down  upon  it  at  a  given  depth, 
jay  10,  20,  or  30  fathoms.  This  depth  is  regulated  by  ttie  means  of 
J*®  P^i«»  *o  prosecute  the  trial,  and  the  depth  at  which  analogy  may 
lead  them  to  suppose  that  ore  in  any  quantity  i«ay  be  found,  the 
BUperficial  parts  of  veins  being  usually  quite  unproductive. 

On  cutting  the  vein  the  shaft  is  for  a  time  suspended,  and  two  hori- 
■ontal  passages,  often  termed  "galleries,"  but  by  the  miner  "levels," 


are  excavated  or  "  driven  "  upon  the  vein  in  both  directiona.  Thes; 
passages  are  usually  about  six  feet  in  height  and  three  or  four  in 
breadth,  and  rather  smaller  above  than  below.  They  are  the  priadial 
means  of  exploring  the  contents  of  veins,  and  are  made  larger  cr 
smaller  according  to  their  richness  or  poverty,  their  width,  andths 
nature  of  the  inclosing  rock.  Should  the  shaft  be  intended  to  cot  th* 
vein  at  any  considerable  depth,  it  may  be  desirable  to  explore  it  &!»?* 
the  point  of  intersection,  and  this  is  done  by  driving  a  short  traDsvenx 
level  or  "cross-cut "  to  it,  and  driving  two  levels  from  the  place  wfam 
the  "  cross-cut "  meets  it,  as  before  described.  Should  the  depth  of 
the  shaft  before  reaching  the  vein  be  very  considerable,  two  or  three 
of  these  cross-cuts  will  be  driven  first,  and  levels  extended  from  them. 
The  perpendicular  distance  of  the  levels  from  each  other  is  regulated 
both  by  custom  and  local  circumstances,  but  is  usually  aboot  1.) 
fathoms,  that  interval  having  been  found  most  convenient  for  the 
objects  of  the  miner. 

After  cutting  the  vein  there  are  two  modes  of  proceeding — oontumiB; 
the  shaft  perpendicularly  through  the  vein,  or  obliquely  upon  the  tgq. 
Which  of  these  two  plims  is  followed  will  depend  in  great  measir? 
upon  its  produce  and  promise,  as  already  ascertained  by  the  \i^ 
levels,  and  partly  also  on  the  means  of  the  miner,  the  former  pk 
being  most  expensive  and  requiring  the  longest  time,  although  alt> 
mately  most  advantageous,  while  the  latter,  though  a  cheaper  ao<! 
quicker  mode  of  exploring  the  vein,  since  it  renders  croos-cutB  imDece» 
sary,  and  is  itself  continually  proving  one  portion  of  it,  is  notTr] 
adapted  for  the  application  of  pumps  and  machinery, — an  evil  whk: 
may  not  at  first  be  very  sensibly  felt,  but  which  increases  proportionaOj 
with  the  depth  of  the  mine  and  the  quantity  of  water  and  stuff  irhid 
require  to  be  drawn  from  it. 

Supposing  the  shaft  to  proceed  perpendicularly  after  cutting  iht 
vein,  on  reaching  the  depth  of  10  fathoms  or  thereabouts  below  tiie 
point  of  intersection  another  cross-cut  will  be  driven  to  it;  but astix 
shaft  is  now  on  the  opposite  side  of  the  vein,  this  cross-cut  will  have  a 
opposite  direction  to  the  former  ones ;  and  as  they  had  sucoessiTelj 
become  shorter  as  the  shaft  approached  the  vein,  they  will  now  lacees^ 
sively  become  longer  as  the  shaft,  proceeding  perpendtculsrly  don- 
wardis,  recedes  further  and  further  from  the  vein.  In  this  manner  ti» 
shaft  proceeds  indefinitely,  cross-cuts  being  driven  at  every  10  hihm 
or  whatever  distance  is  most  convenient,  and  levels  extended  from  ad 
upon  the  course  of  the  vein,  the  nature  and  value  of  which  are  tko 
thoroughly  explored.  The  continuance  of  these  and  other  operatioo? 
necessarily  supposes  that  ore  in  some  quantity  has  been  found  id  ^. 
upper  levels,  which  will  have  been  all  this  time  in  progress,  or  at  uj 
rate  that  the  indications  of  future  produce  are  sufficiently  strong  t. 
encourage  the  miner  to  proceed  with  his  undertaking,  the  magmtcit 
and  expense  of  which  will  now  be  dally  increasing,  wliile  various  (E- 
culties  will  be  encountered  in  the  progress  of  his  works,  mere 
especially  the  want  of  ventilation  in  those  parts  which  are  most  distac: 
from  the  shaft,  by  which  alone  they  can  be  supplied  with  air.  It  l< 
cfaiefiy  in  the  ends  of  the  levels  that  the  evil  of  imperfect  ventihtiji 
begins  to  be  felt,  the  air  here  gradually  becoming  close  and  unfit  fcf 
respiration  as  they  advance  further  from  the  shaft,  especially  vbo. 
from  the  hardness  of  the  ground,  frequent  bksting  is  necessaiy.  i' 
soon  as  this  is  found  to  be  the  case  a  remedy  of  a  very  simple  mtar 
is  applied,  which  consists  in  sinking  a  small  pit,  termed  a "  ysvcir 
vpon  the  vein,  of  course,  from  the  upper  level  to  the  extremity  of  t!:' 
one  below  it.  This  communication  having  been  effected,  the  two  ktd> 
become  perfectly  ventilated,  each  having  a  double  communication  vit^ 
the  atmosphere,  by  which  both  an  ascending  and  descending  curreDti; 
produced.  By  thu  plan  it  is  evident  that  the  levels  may  be  extendi 
for  a  considerable  distance  upon  each  side  of  the  shaft,  winzes  beia; 
continually  formed  between  them  at  convenient  intervals.  Besidfi  ^ 
purpose  of  ventilation,  these  winzes  answer  another  use,  since  tb^r 
make  trial  of  the  vein  in  the  intermediate  space  between  two  ler-l^. 
and  also  divide  it  into  solid  rectangular  masses,  which  may  be  ensiesd 
all  round,  and  thus  the  miner  has  the  means  of  judging  with  tolemblt 
certainty  of  the  nature  and  value  of  the  ores  contained  in  eacL  ffli 
can  extract  the  produce  in  the  most  expeditious  and  eoonorDJa 
manner.  That  such  is  the  case  will  at  once  be  evident  when  it  u  c(» 
sidered  that  these  portions  of  the  vein  are  perfectly  drained  aaJ 
ventilated,  that  they  may  be  attacked  at  once  from  as  many  points  s 
may  be  convenient  or  may  contain  ore  of  sufficient  value,  and  ^ 
this  drcumstaftce  no  necessity  exists  for  breaking  down  theunprt 
ductive  masses  which  are  often  found  to  intervene  even  where  the  tss 
is  richest  and  the  ore  most  continuous.  When  the  vein  has  beei 
properly  laid  open,  the  ore  may  be  worked  away  round  such  anp»* 
ductive  pieces  of  ground,  which,  being  left  standing,  vrill  answer  tb 
purpose  of  supports  to  the  rock  on  each  side  of  the  vein.  Where  tbi 
excavations  are  extensive  such  support  becomes  extremely  nece^> 
and  often  requires  the  use  of  strong  timbering. 

The  utility  of  winzes  for  working  out  the  ore  is  indeed  so  grest,  thA 
it  is  only  when  little  or  no  ore  has  been  found  in  a  level  that  itvii 
have  proceeded  fiir  enough  for  ventiliUion  to  become  very  defects 
before  a  communication  of  this  kind  has  been  made.  When,  on  tki 
contrary,  the  ore  is  found  to  be  tolerably  continuous  in  driving  a  leM 
winzes  are  generally  sunk  at  intervals  of  20  or  30  fathoms,  th«t 
position  being  so  regulated  as  to  prove  the  richest  and  most  promisfll 
parts  of  the  vein,  and  to  avoid  hard  and  unproduotiTe  portiom  wiiiA 
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do  rot  appear  wortl  exploring.  Wo  will  suppow,  bowsTer,  Qui.  a 
contiuuDua  body  of  ore  in  met  with  in  ooe  of  the  upper  levels,  and  tliat 
winzes  have  been  regularly  carried  down  to  the  lerei  below  it.  Similar 
operAtiomi  will  tJien  be  require  here,  and  winzea  will  bo  sunk  from  it 
tit  tbfl  ueit  deeper  one  in  the  eame  manDerj  but  thej  will  geDerally  be 
Hituitod  about  midway  between  the  former,  ao  that  each  may  eiploro 
the  ground  under  the  middle  of  the  rectangle  formed  by  tho  two  upper 
winzfs  and  the  lorela  between  which  they  are  placed,  eo  as  effectually 
to  explore  the  Tein^with  the  smallest  number  of  eicavationa.  The 
njBtem  of  worka  by  which  a  ^in  is  thua  laid  opeu,  although  by  no 
meana  bo  regular,  ia  not  unlike  the  Beuna  formed  by  couisea  of  masonir, 
the  Loriiontal  Joints  of  which  may  be  supposed  to  represent  the  lereb, 
and  the  vertic^  one  the  winzea.  Id  cases  where  the  ore  extends  abore 
tho  upper  level  in  the  mine,  this  part  of  the  vein  may  be  laid  open  by 
perpendicular  axcavatioQi  nmilnr  to  winx«a,  but  formed  in  the  reverse 
manner,  or  b]r*irisii]g"npwardB  instead  of  "  unking  "downtTards,M 
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in  the  former  cases,  the  height  to  which  Uiese  "  rises"  are  carried 
depending  on  the  extent  of  the  ore  in  that  direciJon. 

Should  the  vein  be  found  to  contain  ore  of  good  quality  and  in 
sufficient  qiuutlty,  both  laterally  and  in  depth,  the  vodoua  operations 
which  have  now  been  described  may  procoHl  IndeGmtely.  The  shaft 
will  continue  to  bo  sunk,  crosscuts  driven  to  the  vein  at  every  tea 
fathoms  or  thereabouts,  levels  extended  in  both  directions  from  them 
[tho  upper  level  being  always  of  course  considerably  more  advanced 
than  the  lower,  from  having  been  longer  in  progress),  and  the  ground 
bfitwcen  them  subdivided  by  winzes  as  before  described.  The  excava- 
tions will  now  have  assumed  a  regular  form,  and  become  what  is 
properly  termed  a  mine,  the  objects  for  which  they  were  undertakea 
havmg  been  accomplished,  or  the  cnDtsnts  of  the  vein  thoroughly 
explored,  and  its  prcMJuue,  where  of  sufficient  Talue,  rendered  capable  i^ 
bemg  economically  and  eipediUouslr  extracted.  In  the  accompanying 
■ketch,  Ajr>'li  the  etate  of  meworLnsBhown,  theahaded  portion  repre- 


Fll- 1. — Lonittndliial  Bection,  ibowlag  the  maniiei  t 

Renting  the  part<  of  tlie  mine  whence  the  ore  has  been  extracted  as 
described  below.  Fig,  2  gives  a  cross  section  of  the  mine,  and  with  the 
former  will  completely  illustrate  the  foregoing  deecripBloi]. 


FI(.  1. — Ciosi  BeeOeD,  ihawhif  tlie  proireH  or  a  ibift  after  enttlog 

Sainng  of  Ort.— The  operation  last  named,  or  the  extrsctiOD  of  the 
ore,  will  not  howeier  have  WMted  the  advanced  state  of  the  works 
which  we  are  now  contemplating  :  a  certain  quantity  will  have  been 
produoed  by  driving  Uie  upper  levels  uid  sinking  wineea  below 
them,  although  not  forming  the  primary  object  of  theee  works;  and 
wherever  orey  ground  was  seen  in  ttie  "  back  "  or  upper  part  of  the  level 
firat  drivsn,  it  will  earl;  have  been  pursued  upwards  towards  the 
snrface.  Bind  will  yield  the  first  returns  of  the  mine.  When  by  the 
further  progress  of  the  works  the  vein  has  been  divided  into  the  solid 
rectangular  manes  before  described,  the  mine  will  have  been  brought 
into  Ka  effective  state  of  working,  and  parties  of  men  will  be  set  to  iMsa 
orea  from  all  the  moat  productive  points.  Where  the  vein  is  not  very 
hard,  the  ore  may  be  broken  down  with  the  "  pick'  only,  but  it  is 
generally  neosBary  to  blast  it  with  powder,  by  which  process  large 
quantities  are  debuhed  from  the  vein  by  every  shot.  In  raising  ores 
the  men  geoerally  work  upwards  from  ths  "  Mck  "  or  upper  part  of 
one  level  towards  the  "  bottom  '  of  toother,  and  the  excavations  are  so 
ammged  that  the  ore  may  readily  fall  down  to  the  level  below  them, 
whence  it  is  carried  in  tmn-waggons  to  the  shaft,  and  thence  raised  to 
the  surface.    As  is  all  big*  and  well-iegolatsd  mines  it  is  desirable  to 


which  (he  vein  Is  laid  open  by  the  level  and  wfaues. 

keep  the  quantity  of  ore  nised  as  Dearly  as  possible  to  a  miifomi 
standard,  (he  process  of  "  opsning  gnmnd,"  as  above  dewribed,  will 
generally  either  keep  pace  wiUi  or  even  exceed  the  rate  of  exhaustion, 
eo  that  a  portioD  of  the  ore  thus  laid  open  may  always  be  held  as  a 
reserve  to  keep  up  the  retuma  of  the  mine  during  period  of  temporary 
depression,  when  only  poor  and  unproductive  groimd  may  be  preaented 
by  the  works  of  discovery.  This  judidoua  mode  of  proceeding  ia 
justly  regarded  aa  one  of  the  greatest  modem  improvements  in  (he 
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irregularitiea  and  fluctuations  to  whid  all  mineral  depodtl  are  con- 
tinually subject;  it  keeps  up  theretums  of  the  mine  during  temporary 
intervals  of  poverty,  and  enables  tboee  trials  to  be  effected  which  may 
again  place  it  in  a  productive  state. 

Extinnon  of  the  Worhi. — As  the  woiidnga  of  a  mine  become  mors 
extended,  they  gradually  lose  the  simplieily  which  we  have  been  sup- 
posing, and,  from  the  multiplication  of  diafts  and  other  eicsvations, 
become  highly  complex,  a  result  to  which  (he  irregularity  of  raineml 
depodta  greatly  contributes.  The  nature  of  these  ulterior  operatioot 
will  now  be  hn(£j  described,  still  considering  the  mine  as  a  mere 
system  of  eicavationa,  and  reserving  till  hereafter  the  subject  of 
dnunage,  support,  ftc  When  the  levels  have  been  extended  to  a  con- 
nderable  distance  frem  the  shaft,  the  ventilation  will  again  become 
defective,  Dotwithstanding  their  communication  by  winzes ;  ths  current 
of  air,  frem  the  greater  distance  it  is  carried,  becomee  more  and  morv 
feeble ;  and  this  evil  is  still  further  augm^ited  by  the  inereaung 
number  of  men  now  employed  in  the  works,  the  number  of  candle^ 
and  the  frequent  proceas  of  blasting.  The  expense  of  the  transport  of 
ore  and  masses  of  rock  and  rubbish  to  the  ehaft  also  becomes  con- 
siderable ;  and  if  the  prospects  of  the  mine  continue  such  as  to  warrant 
ths  expense,  a  new  shaft  must  now  be  sunk  on  one  or  both  sides  of 
the  fbrrner.  Whether  one  or  two  shafts  will  In  necessary  will  depend 
on  the  direction  in  which  the  ore  is  found  to  extend,  and  the  indica- 
tions exhibited  by  the  vein  ;  and  they  will  be  so  placed  as  t<i  command 
that  portion  of  it  which,  for  reasons  before  stated,  is  without  the  reach 
of  the  former  one,  v  '  ' 
quate  for  the  variau; 
which  it  is  applied. 

In  order  to  avoid  the  expense  and  delay  of  unnecessary  cross-cul4, 
the  new  shaft  will  be  so  placed  as  to  intersect  the  vein  much  deeper 
than  the  former,  and  this  point  will  be  so  arranged  as  to  coireapond 
either  with  one  of  the  deepest  levels,  or  some  proposed  level  deeper 
still.  The  new  shaft  mi^  have  been  commenced  in  anticipation,  while 
the  levels  were  yet  distant  from  the  point  where  it  is  simk  ;  and  in 
this  case  its  oommunication  with  the  mine  will  have  been  accelerated 
by  driving  levels  to  meet  those  which  are  proceeding  frem  thence 
towards  it.  When  this  communication  has  been  effected,  ite  beneflta 
will  be  immediately  felt,  both  in  the  thorough  ventilation  of  the  mirta 
and  the  increased  facilities  aflbrded  for  the  extraction  of  ore  and  stuff. ' 

A>  tlie  procesB  ot  dikking  a  shaft  Is  often  extremely  slow,  from  t^ 
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hardness  of  the  ground  (one  fathom  per  week  bemg  a  very  good 
avenge,  and  sometimes  half  that  progress  bemg  scarcely  attainable), 
and  as  the  most  nroductive  working  of  a  mine  may  be  greatly  impeded 
for  waiit  of  another  outlet  to  the  surface,  expedition  is  often  of  the 
utmost  importance  to  remedy  this  jvil,  and  it  thus  becomep  highly 
desirable  to  accelerate  the  operation.  The  perfection  which  subterra* 
nean  surveying  has  of  late  years  attained  enables  the  miner  to 
accomplish  this  object  by  a  very  interesting  processs,  whenever  the 
workings  of  the  mine  have  advanced  near  the  spot  where  a  shaft  is 
required.  The  site  of  the  shaft  having  been  fixed  upon  and  marked 
out  at  the  surfiusei  the  miner,  by  a  series  of  very  accurate  measure- 
ments of  the  length*  windings,  and  direction  of  the  levels,  is  enabled  to 
ascertain  correctly  their  relative  position  with  regard  to  this  spot,  and 
consequently  at  what  point  each  of  them  approaches  nearest  to  a 
supposed  yertical  line  penetrating  the  rock  below,  it.  This  being 
ascertained,  it  is  evident  that  by  pursuing  the  same  process  still 
further,  he  may  determine  in  what  direction  and  to  what  distance 
cross^mts  must  be  driven  from  each  of  these  points,  in  order  to  bring 
him  exactly  to  this  line,  or  underneath  the  site  of  the  shaft;  and 
having  arrived  there,  that  excavations  exactly  corresponding  with  it, 
both  in  form  and  dimensions,inay  proceed  simultaneously  both  upwards 
and  downwards  from  each  cross-cut,  while  the  shaft  itself  is  being  sunk 
from  the  surface,  the  work  thus  proceeding  from  several  diSerent 
points  at  the  same  time,  as  shown  in  Fig.  8.  It  is  found  in  practice 
that  the  various  separate  portions  may  be  made  to  unite  with  surpri- 
sing exactness ;  so  much  so,  that  even  in  very  deep  shafts,  when  com- 
plete, davlight  ma^  be  seen  from  the  bottom ;  and  from  the  great 
saving  of  time  which  the  process  effects,  it  is  now  frequently  used  in 
mines  of  great  depth,  the  working  of  which  is  myich  £calitated  by  it, 
as  the  work  of  many  years  may  thus  be  brought  within  the  compass  of 
one  or  two.  A  very  remarkable  instance  of  a  deep  shaft  being  thus 
sunk  from  several  points  at  once  occurred  at  the  Consolidated  Mines 
in  Cornwall,  about  thirty  years  ago,  where  a  perpendicular  shaft,  204 
fathoms  in  depth,  was  completed  in  less  than  a  twelvemonth,  being 
worked  from  fifteen  different  points  at  once. 


ISf.  8«-^^:rois  flseiioD,  showing  ilia  procreai  of  a  diaft  worked  at  lertral 

poinU. 

As  the  worismg  of  a  mine  proceeds,  the  increase  of  shafts  and  levels 
tends  to  oblitentte,  in  a  great  d<^gree,  the  uniformity  and  simplicity  of 
opeiationB  which  were  at  first  apparent,  the  position  of  these  works 
Sbeing  entirely  regulated  by  the  irregular  distribution  of  the  productive 
parts  of  the  vem,  as  developed  in  their  progress.  When  the  depth 
.becomes  considerable,  many  of  the  first  shafts  aie  rendered  in  a  great 
measure  useless,  either  from  being  inclined,  and  thus  inconvenient  for 
machinery,  or  from  having  passed  through  the  vein  at  a  shallow  depth, 
and  thus  requiring  long  cross-cuts  previous  to  commencing  the  deeper 
levels.  Hence,  in  very  deep  mines,  a  double  line  of  shafts  will  often 
be  found  to  range  along  the  course  of  the  principal  veins ;  and  some- 
tunes  even  three  shafts  will  be  found  opposite  each  other,  and  inter- 
secting the  same  part  of  the  vein  successively  at  greater  depths.  In 
this  case,  while  the  most  recent  shafts  are  used  for  drainage  and  ex- 
traction, the  older  and  more  shallow  ones  are  often  fitted  up  as  "  foot- 
wpys,"  and  serve  for  the  partial  ascent  and  descent  of  the  miners.  In 
aome  of  the  large  mines  of  Cornwall  it  is  usual  to  sink  two  shafts 
within  a  few  fathoms  of  each  other,  one  being  of  large  dimensions,  and 
intended  for  a  drainage  or  "  engine-shaft,"  the  other  smaller,  and  adapted 
to  drawing  stufiT  oiu^.  This  arrangement  is  found  more  convenient 
then  having  a  single  lam  shaft  arranged  for  both  purposes,  for  which 
however  one  shaft  is  often  made  to  answer,  being  divided  down  the 
middle  by  timbering,  and  one  side  appropriated  to  the  pumps  and 
ladders,  while  the  other  is  occupied  by  the  "  kibbles  "  or  iron  buckets 
used  for  drawing  the  ore  and  in  many  cases  the  rubbish,  when  the 
latter  cannot  be  conveniently  disposed  of  \mderground. 

Shafts  in  this  country  are  generally  sunk  of  a  rectangular  form, 
except  in  our  coal  mines,  where  a  circular  fonn  is  often  preferred. 


Those  intended  for  the  (extraction  of  ores,  or  "  whim-shafts,**  axe  com- 
monly six  feet  by  four;  those  employed  for  drainage,  or  "engine- 
shafts,"  as  they  are  generally  termed,  vaiy  from  about  six  feet  by  eight 
to  eight  by  ten,  or  sometimes  are  rather  Uiger.  In  coal-mines  the  pits 
are  generally  about  seven  or  eight  feet  in  diameter,  the  dimensions 
varying  according  to  the  nature  of  the  ground  and  the  arrangements 
propoised  in  them. 

As  veins  are  generally  found  to  run  nearly  parallel,  and  often  at  no 
great  distance  from  each  other,  and  as  the  neighbourhood  of  a  productive 
vein  is  a  favourable  indication  of  the  oontents  of  others  in  its  vicinity, 
transverse  levels  or  "  cross-cuts  "  are  frec^uently  driven  from  mines  at 
various  depths,  with  a  view  to  disoovermg  side-veins,  or  making  trial 
of  branches  which  divei^e  from  the  main  lode.  Should  a  productive 
vein  be  found  in  the  neighbourhood  of  the  first,  the  most  usual  mode 
of  working  it  is  by  extending  levels  upon  it,  at  the  same  depth  as  thoee 
in  the  mine  from  which  the  cross-cuts  are  driven,  coihmencing  at  the 
points  where  these  intersect  it.  In  this  case  Uie  same  shiiits  will 
probably  serve  for  both  the  old  mine  and  the  new  one,  the  one  being, 
m  fact,  a  mere  appendage,  as  it  were,  to  the  other.  Should  the  distance 
of  the  newly-discovered  vein  be  considerable,  it  will  prevent  the  workings 
from  being  carried  on  in  this  manner,  both  from  the  length  of  the 
cross-cuts,  and  from  the  difficulty  of  ventilation  and  extraction ;  and  it 
will  therefore  be  necessary  to  sink  shafts  upon  it,  and  lay  it  open  as  a 
separate  mine,  in  a  somewhat  similar  manner  to  that  wnioh  has  already 
been  described. 

Metalliferous  veins  are  often  traversed  by  other  veins  croflaing  them 
nearly  at  right  angles,  which  seldom  contain  ore,  excepting  perhaps 
near  the  points  of  intersection :  they  are  termed  "  cross-courses,"  or 
"  cross-veins,"  and  occur  in  most  mines.  Cross-cuts  are  sometimes 
carried  upon  these  veins,  partly  to  explore  their  oontents,  and  partly 
because  the  work  will  often  proceed  more  rapidly  than  when  in  the 
solid  rock ;  but  this  is  not  considered  so  efiectual  a  mode  of  exploring 
the  ground  and  discovering  new  veins  as  by  driving  in  the  rock  itself. 

The  intersections  of  veins  are  very  generally  accompanied  by  a  shifting 
and  derangement  of  the  metalliferous  vein,  the  two  portions  of  which 
on  the  opposite  sides  of  the  cross-vein,  are  often  separated  to  a  very 
considerable  distance.  As  veins  are  most  productive  at  or  near  the 
points  where  such  intersections  occur,  the  metalliferous  mass  on  which 
the  miner  had  previously  been  workixig  is  completely  lost  on  coming  to 
a  cross-vein ;  and  it  is  frequently  a  work  of  considerable  difficulty  to 
recover  it  again,  as  the  productive  vein  may  be  thrown  or  "heaved" 
completely  out  of  its  former  course.  The  first  object  to  be  ascertained, 
in  the  search  for  the  dislocated  vein,  is  in  which  direction  the  "  heave  " 
has  taken  place,  whether  to  the  right  hand  or  the  left ;  and  from  analogy 
the  miner  is  generally,  though  not  always,  enabled  to  form  a  correct 
judgment  on  this  head.  He  then  continues  the  level  upon  the  cross- 
vein  in  this  direction,  till  ^e  metalliferous  vein  is  again  met  witii  on 
the  opposite  side,  when  the  level  is  continued  upon  it  as  before.  If 
the  seiffch  should  be  continued  for  a  long  distMioe  without  success, 
he  will  drive  in  the  other  direction,  in  expectation  of  meeting  with  it 
there. 

AdiU, — Where  a  vein  has  been  worked  by  driving  a  level  towards  it 
from  a  valley  or  other  convenient  point  on  the  surfiftce,  the  drainage  to 
the  point  of  intersection  is,  of  course,  complete;  and  hence  in  mount- 
ainous ooimtries,  where  deep  ravines  occur,  levels  may  be  brought  in 
one  below  another,  so  as  to  prove  the  veins  and  unwater  the  mines  to  a 
considerable  depth,  ahnost  superseding  the  use  of  madiinery  for  this 
purpose.  Levels  thus  opening  to  the  surface,  and  serving  for  drainage, 
are  termed  "  day-levels  "  or  "adits,"  and  few  mines  are  without  one.  In 
cases  where  mines  have  been  opened  by  sinking  down  from  the  surface, 
which  is  the  most  common  method,  an  adit  is  generally  commenced 
from  the  bottom  of  some  neighbouring  viJley  (see  Fig,  2),  which  is 
driven  towards  the  vein  with  a  slight  inclination,  so  that  the  water 
may  readily  flow  through  it ;  and  in  large  mining  districts  adits  have 
been  formeii  of  enormous  length,  traversing  a  considerable  number  of 
mines,  and  carrying  off  the  water  to  the  lowest  practicable  point  of 
drainage.  In  driving  an  adit,  if  the  length  be  considerable  before  it 
reachea  the  mine  wmch  it  is  intended  to  drain,  the  distance  is  often 
divided  into  two  or  more  portions  by  sinking  shafts  upon  its  course, 
and  driving  from  the  bottom  of  each  on  reaching  the  requisite  depth. 
The  work  is  thus 'expedited  in  proportion  to  the  numoer  of  points 
from  which  operations  may  be  commenced.  Adits  may  often  be  made 
valuable  as  works  of  discovery,  by  making  them  cross  the  direction  of 
the  veins  occurring  in  the  district,  so  as  to  intersect  them  in  their 
course,  when  they  SOTord  the  means  of  trial  at  a  cheap  rate,  by  driving 
upon  them  at  the  points  of  intersection.  In  some  cases  adits  may 
be  carried  almost  entirely  upon  veins,  to  which  they  thus  afford  an 
important  trial 

It  is  evident  that  the  shafts  and  levels  may  be  indefinitely  extended 
in  the  manner  which  has  now  been  pointed  out,  and  should  Uie  produce 
of  the  mine  be  considerable,  the  portions  of  the  vein  successively  laid 
open  continue  productive,  and  other  veins  be  discovered  by  cross- 
cutting  in  its  vicinity,  this  extension  of  the  works  may  be  continued 
for  many  years.  Thus,  in  the  course  of  time,  from  a  few  simple 
excavations,  we  obtain  that  almost  infinite  complication  of  shafts, 
levels,  cross-cuts,  and  other  workings,  which  characterise  the  workings 
of  an  extensive  mine,  with  all  its  numerous  appendages  of  pumps, 
machinery,  and  buildings. 
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The  opcntloiM  which  hsT*  dot  bera  described  tn  kppluable  to  aU 
luge  and  reguUr  meUllifoxiui  Teim  lituatad  in  oountiiea  where  do 
duCiDOt  itratifloatlcni  exuti,  and  where,  therefore,  from  the  homo- 
geneoui  Ditiire  of  the  rook,  the  metaUia  produce  miLy  eitead  to  iwj 
coiuideraUa  depthi  without  any  great  fluctuatioD.  The  mimnK  die- 
tncM  of  Cornwall,  and  tboM  of  UennaDf  and  Usiioo,  are  ohiefly  of 
thii  class. 

Mining  in  Stratified  DiHricU. — In  working  tnlnenl  vema  in 
tinoU;  stratjfled  oouatriea,  this  geotogioal  fsnture  has  a  great  inSueoce 
on  the  amuig«iniiiit  of  the  aubterraDean  works,  M  it  impresses  a 
peculiar  chanoter  upon  the  contents  of  the  veins,  the  mebiUiferoui 
portiona  of  whioh  are  in  great  measure  confined  to  oertain  strata,  while 
the  interrening  parts  are  poor  and  unproductlTe.  Thus,  instead  of 
exploring  the  whole  mass  of  the  vein,  as  in  the  fonoBr  case,  it  is  only 
neoeeasij  to  lay  open  those  limited  sones  which  are  embosomed  ii  " 
strata  most  favourable  to  enrichment,  and  to  which  therefore 
workings  are  chieBy  confined.  The  lead-minea  of  North  Wales,  of 
Derbyi^iiie,  and  of  the  North  of  England,  are  worked  in  the  oar- 
boniferoui  limotone,  and  the  grita  and  shales  r«Bting  upon  it,  the  two 
faimer  being  the  [ToductiTe  locka.  In  these  minea  therefore  the 
mode  of  working  above  notioad  is  adopted,  and,  from  the  abnipt  and 
'  '      IB  nature  of  the  oountir,  great  fscilitj  is  afforded  in  canjing 


on  the  Bubtemnean  works,  which  are  generally  executed 
following  manner.  A  point  is  selected  in  some  vaUey  or  ravin 
the  edges  of  the  strata  are  exposed  to  visw,  and  from  thence  a 
commenced,  if  praoticable,  upon  the  vein  itself,  and  in  one  of  thebeda 
known  to  be  fsvourable  to  its  enrichment,  the  progresi  of  which 
effectusjly  etjiloree  ite  produce,  and  admits  of  ■  ooDvement  eitnctioD 
of  the  ore.  Should  the  vein  itaelf  not  appear  in  any  spot  from  which 
it  con  be  directly  driven  upon,  the  level  is  driven  as  a  oroas-cut  till  it 
is  reached,  being  either  carried  on  one  of  the  productive  strata,  or  in 
some  other  bed  adjoining  them  which  may  afford  greater  facilities  for 
driving.  Whenever  buncbea  of  ore  are  found  in  the  progreM  of  this 
level  upon  the  vein,  excnations  are  earned  upwards  and  downwaids 
into  them,  as  &r  as  the  ore  extends,  thoa  laying  it  open  in  a  convenient 
manner  for  extraction.  Should  the  ore  extend  bf  enough  towards  the 
Burfooe  to  render  it  necessary,  levels  may  be  driven  from  the  "  risa  " 
to  render  it  mine  accessible,  and  should  •notho'  ptodootive  itnttum  be 
■ituatad  at  no  great  height  above  the  first,  dtnilai  <^entions  will  be 
extended  into  that  also.  The  Vein  having  tlina  bani  Isid  opeuj  "''  - 
inassea  of  ore  are  {daced  in  a  proper  state  for  working;  Uisy 
broken  from  the  von  either  by  the  pick  or  br  Uasting,  and  the  w 
so  arranged  that  the  etuff  falls  at  onoe  into  Uie  level  below,  whence  it 
la  transported  in  tram-waggons  to  the  entianoe,  near  which  the  dress- 
ing-fioois  are  usually  plartid.  fig.  i  represents  tile  section  of  a 
woriwd  in  the  above  mamwr. 


As  the  prindpal  level  of  a  mine  worked  in  this  Bunner  is  always, 
when  possible,  carried  at  or  neai  the  bottom  of  the  lowest  poductive 
stratuiD,  the  whole  process  of  working  may  often  be  earned  on  by 
rises,  and  no  necessity  will  exist  for  sinking  below  the  main  levd, 
which  answerB  the  purposes  botii  of  drainage  and  extnctioiu  When, 
however,  other  productive  strata  exist  beluw  this,  which  from  the 
nature  of  the  country  ata  inaccessible  by  day  levels,  reooune  must  be 
had  to  sinking  winsas  below  it  to  explore  them. 

When  a  level  has  been  driven  a  considerable  distance  from  its  mouth 
or  entraikce,  a  shaft  will  be  required,  which  is  usually  snnk  from  the 
surface  so  aa  to  come  down  upon  it  near  the  end.  The  deeper  weld- 
ings are  then  carried  on  by  meana  of  this  shaft,  which  is  either  eon- 
tiDued  peipendicuhtrly  or  upon  the  vein,  till  it  reachee  the  next 
productive  stratum,  upon  which  a  level  will  be  driven.  Bj  extending 
the  day  level  or  adit  upon  the  course  of  the  principal  vein,  and  such 
others  as  may  be  found  in  ite  vioinity^  and  by  ■inVing  shaf^  occasionally 
where  tbey  ma^  be  found  necessary;  a  mine  worked  io  thia  manner 
may  be  indefimtely  extended,  and  its  workings  arranged  so  as  to  be 
accommodated  to  the  nature  of  the  me^lliferous  deposits  which  may 
be  discovered  in  their  progress. 

Although  the  general  principles  which  reflate  the  direction  of 
mining  operations  will  best  be  understood  from  thus  tracing  their 
most  important  modification  &om  the  beginning  to  a  mature  and 
systematic  development,  it  must  not  be  supposed  that  all  mines  ai« 
invariably  worked  upon  the  aame  plan,  or  even  that  the  first  opening 
of  mines  is  a  thing  of  very  frequent  occurrence.  The  local  cuvum- 
Btancee  of  mines  are  so  eoceedingly  various,  and  Uie  irregularity  and 
complexity  of  mineral  deposits  so  great,  that  a  corresponding  diversity 
must  exist  in  the  means  ad^ited  for  exphn^ig  them,  and  hence. 


although  the  general  principle*  and  fbaturm  at 
mines  will  be  exactly  alike,  nor  would  the  si 
be  suitable  for  them. 


will  require  only  a  brief  notice.  As  his  work  is  chiefly  of  two  kinds, 
simply  exeavating  the  groond  when  soft,  and  blotting  it  when  hard, 
his  tools  are  suited  to  ^ch  process,  the  "pick'  aod  "gad"  b«dng  used 
for  the  former ;  thB"borer'  or  "jumper,"  and  the  "  hammOT^  used 
to  propel  it,  for  the  latter,  with  several  minor  aocessories  for  firing  the 
shots,  when  the  hole  has  been  completed  to  its  properdepth.  Theptob 
is  a  very  useful  tool  and  much  employed  by  the  miner  both  in  working 
in  the  rock  and  in  breaking  down  ore  where  the  ground  Is  not  so  bjui 
aa  to  require  blastmg.  It  reaamblee  a  common  piokaie,  but  is  smaller 
and  more  convenient,  the  iron  head  being  shup  and  pointed  at  one 
end,  and  very  short  and  hammer-shaped  at  the  other,  a  form  whieh 
peculiarly  adapts  it  to  underground  usea.  The  mdge  or  *  gad "  ia 
sometimfla  used  in  conjunction  with  the  pick ;.  it  is  made  of  wrought- 
iron,  and  often  with  curved  sides.  The  oortr  or  "jumper"  isan  iron 
rodoroircular  bar  usually  about  two  feet  in  length,  steeled  and  formed 
into  a  flat  sharp  edge  at  the  end ;  it  is  driven  into  the  rook  by  one 
man  with  a  heavy  hammer,  while  the  other  oontinuatly  turns  it  round 
so  as  to  expose  tbe  cutting  edge  to  fnah  surfaces  of  rxMk.  The 
pulverised  matter  is  drawn  out  from  time  (o  time  by  a  tool  called  • 
"  scr^ier,'  and  when  the  hole  has  prooeeded  to  a  sufBoiBnt  depth,  and 
been  charged  with  powder,  an  iron  wire  will  a  copper  point,  or,  what 
is  still  beUer,  a  piece  of  copper  wire,  with  a  loop  at  the  end,  is  inln> 
duced,  when  the  charge  having  been  firmly  rammed  down  wiUt  clay  or 
other  soft  mineral  substanoe,  Uie  wire  or  "  needle  "  is  withdrawn,  and 
a  train  of  gunpowder  inserted  in  its  place.  The  train  is  then  fired  hj 
a  slow  match  (often  a  piece  of  brown  paper  smeared  with  greass),  and 
the  miners  retire  till  the  explosion  has  taken  place.  A  vary  ingenious 
oontrivance  for  firing  the  oiurge  was  invented  some  years  ago  in  Corn- 
wall, by  Heesra.  Bickford,  called  the  "safetytiue,"  which  is  now  getting 
into  very  general  use  in  our  mining  distrietn.  The  safety  fuse  conmata 
of  a  sm^  train  of  powder  inserted  in  a  water-proof  ooid,  and  being 
cut  to  the  required  length,  regulates  ^e  time  of  the  explosion  by  it« 
known  and  steady  rate  of  ignition.  The  use  of  this  contrivance  and 
the  substitution  of  copper  for  iron  in  the  "  needle,"  have  contri- 
buted of  late  years  to  prevent  the  accidents  ariBing  from  preroaturo 
Bxploeion,  which  were  formerly  of  very  common  occurrence  id  mines. 

Avxiliary  optratioiu.^Haviiig  now  considered  mining  in  the  meat 
simple  point  of  view  which  tbe  subject  admits— as  the  arrangemeut  of 
a  system  of  subterranean  works  aipted  to  effect  the  great  objects  of 
discovery,  extraction,  ventilation,  and  drainage,  it  remains  to  notic* 
the  various  auxiliary  opentions  which  the  progress  of  these  works 
will  have  required,  and  the  complicated  machinery  which  will  thus 
have  been  called  into  action,  both  on  the  surface  and  undeiground. 
The  auxiliary  works  in  question  will  have  been  dircNsted  towards  two 
distinct  objects,  one  portion  of  them  being  subaidisjy  to  the  actual 
working  of  the  mine  itself,  and  the  other  directed  to  the  mechaniod 
laration  of  the  ore*  extracted,  ao  aa  to  render  them  fit  for  the 
ilting  works,  towhloh  tbsy  an  finally  ocmsigned  for  reduction,  thia 
cess  bdng  sometimes  carried  on  upon  the  spot  and  by  the  same 
and  in  o^er  cases  being  perlorined  at  a  distance  t^  a  distinct 
agency.     We  now  proceed  to  oonsider  the  former  of  these  two 

The  undeigromid  works  of  a  mine  will  not  have  proceeded  far  before 
it  beoomis  necessary  to  provide  for  several  very  important  contingencies  j 
water  filters  rapiiUy  in,  and,  excepting  where  mines  are  worked  by 
day  levels  or  adits  (or  even  then  on  siiiking  below  tiiem),  require  some 
power  to  be  provided  for  drawing  it  out;  exmvations  are  formed 
which  require  support;  ventilation  in  places  requires  to  be  aided  by 

chsnical  means  ;  and  lastly,  the  continually  inoreaBng  extraction  of 
and  rubbish  renders  powerful  aod  efficient  means  indi^ensable  for 


Drainage;  Eoitt-Whim.  —  Tha  draiitaga  of  a  mine  is  one  of  the 
earliest  tlunga  which  it  beoomes  necesaaijr  to  [rovide  for,  as  mineral 
veins  are  generally  mora  open  and  porous  than  the  surrounding  rock, 
and  thua  form  natural  reservoirs  into  which  the  sur&ce  water  collects: 
When  penetrated  by  the  workings  of  a  mine,  this  natural  draiiuge  is 
rendered  still  more  complete,  and  water  pours  abundantly  into  the 
excavations.  The  most  obvious  mode  of  relief,  where  lo<al  ciioum- 
stances  ere  favourable,  is  of  oounw  the  formation  of  an  adit,  but  ex- 
oepting  in  vary  abrupt  and  mountainous  countries,  where  this  work 
can  be  readily  executed,  mecbanieai  power  soon  beoomea  necessatj. 
This  may  be  in  the  first  place  afforded  merely  by  a  "  hoise-whim," 
which  will  serve  to  raise  both  the  water  and  tbestuiTbroken  in  sinking; 
d  in  Hexioo,  before  English  skill  and  capital  wen  applied  to  the 
irkiag  of  the  minis,  thia  simple  apparatus  waa  the  only  power  used 
thrar  drainage  and  extraction.  Jta  application  on  the  luge  scale  is 
however  so  enormoudy  expensive,  so  complicated,  and  ao  inconvenient, 
that  in  the  mines  of  Burope  it  is  only  used  upon  a  limited  plan,  and 
mechanical  power  is  substituted  as  soon  as  possible  for  mininl  labour. 
The  machine  alluded  to  consists  of  an  uptight  shaft  cariTitig  a  large 
cvlindrical  cage  or  drum,  and  turned  rouikd^  a  long  lever,  to  whkh 
the  horses  are  attached.  A  rope  is  coiled  roniid  the  cage  of  the  whim, 
with  both  ends  at  liberty,  so  that  while  one  Mid  ia  windti^  up,  tha 


MININO. 


other  U  uiiwindmg.Md  both  pMa  over  >  puUdj  pUced  above  the  shaft, 
havinE  large  iron  buclieU  or  kibblee  attached  to  them,  which  by  ttoB 
wranKsment  are  ktpt  alternately  Mcending  and  dBKendiog,  one  kibble 
Sloaded  at  the  bottom  whUe  the  other  u  emptied  at  the  surface 
Th^appanituH  in  termed  a  "  whim  in  Cornwall,  but  ui  the  north  of 
England  a  "  whimaey"  or  "  gin."    Where  mines  are  not  very  deep  it  is 


a  .-uu,t.„„ liliarj  in  the  eilraoUon,  but  ia  only  useful  far  driinagi 

when  the  quantity  of  watw  i«  Tery  trifling,  u  ia  iinki —  *"■ 

ahatt.    {&eeFig.S.} 


trial 


torma  a  very  important  braucb  of  mining,  n 
great  depth  of  our  minea,  and  tie  vast  influj 
them,  haa  been  much  cultivated  In  this  c" 


Waler-vrhcel—Wlien  the  inDui  of  water  in  a  mine  becomes  at  all 
considerable,  recouiae  murt  be  had  to  the  povfer  either  of  water  or  of 
steam  to  discharge  it  to  the  adit,  or  the  surface,  aa  the  case  maybe. 
Should  local  circumstanoeB  be  favourable  to  the  application  at  water- 
power,  it  will  of  course  have  the  preference,  being  recommended  both 
by  its  econcmj  and  steadiness  of  action.  Ihe  nearest  stream  of  water 
arailablo  for  iiifl  purpose  will  be  turned  inta  an  artificial  watercounie, 
or  "  leat,"  and  conducted  to  the  mine  so  as  to  obtain  a  suEHcient  foil  to 
turn  an  overshot  water-wheel,  whose  diamet«r  and  width  will  be  regu- 
lated to  receive  it.  Where  a  constant  and  abundant  supply  of  water 
can  be  obtained,  thia  power  becomes  ertrcmely  valuable,  and  the  miner 
avails  himself  of  it  with  great  ingenuity,  conBtructing  large  reaervoira 
in  the  valleys  through  which  the  stroani  paasea,  to  render  the  supply 
more  equable  in  time  of  drought,  and  erecting  aa  many  water-wheeU 
'  on  the  mine,  each  receiving  its  supply  from  the  tculof  the  other,  as  the 
declivity  of  the  ground  will  admit  The  water. wheels  used  in  mines  ore 
invariably  uvershot ;  they  vary  from  10  or  12  feet  in  diameter  to  more 
tlion  50  feet,  and  from  2  or  3  to  6  or?  feet  in  breast:  some  of  the  largest 
exceed  100 hotse.power.  The  German  miners hnvelung been  celebrated 
for  their  skilfulopplication  of  water.power  which, from  the  mountainous 
nature  of  their  mining  districts,  early  presentol  itself  to  their  notice. 
In  thia  country,  from  the  general  application  of  the  staam-engine  to 
tlie  drunage  c^  mines,  water-power  haa  been  leas  cultivated ;  but  many 
fine  instancea  of  its  use  may  be  seen  in  some  of  our  mines,  where  eir- 
cumatonces  have  been  favourable  to  ita  adoption.  Among  these  may 
be  named  the  Fowey  Consols  Hinea  in  Cornwall,  the  mines  of  Wheal 
Friendship  uid  Wheal  Betay  in  Uevonshire,  and  of  Orasaingtan  in 
Yorkshire.  The  ap[dication  of  a  wat«r-wheel  to  the  drainage  of  a  mine 
is  shown  in  Fig.  0, 


Pumpt. — During  the  ereotios  of  the  watw.wheel  pumps  are  fixed  in 
the  shttFt,  proportioned  in  size  to  the  quantity  of  water  to  be  drawn, 
10  or  IS  inches  in  diameter  being  a  very  common  size,  where  there  is 
only  a  moderate  inflni.  The  pumps  used  in  minea  do  not  act  at  all 
*  by  atmoapherio  pressure,  si  in  the  case  of  the  common  household 
pumps;  they  are  arranged  in  "lifts,"  or  columns,  of  considerable 
height,  often  indendfrom  20  to  80  fethoma,  the  water  being  discharged 
into  cisterns  plsoed  at  the  foot  of  each,  and  raised  entirely  by  lifUng 
or  by  prannra,    Tho  construction  and  arrangement  of  the  pump.woTk 


„^^^ . itry,  and  conseqooiUj 

brought  to  great  perfection.  Wooden  pumps  were  fonaarlj  comnm 
in  mines  ;  but  they  have  for  a  long  while  bom  entirely  snpeneded  bj 
iron  ones,  which  admit  of  the  lifta  being  carried  to  a  gre«t  tei^l 
without  leaking,  or  the  danger  of  bursting.  The  wbtde  oolunm  irf 
pumpa  in  a  slSit  is  commonly  worlwd  by  a  sin^  pump-rod,  whiet 
goes  down  the  middle  of  it  and  commumcates  with  each  column  by  i 
rod  attached  to  ita  side.  In  order  to  give  »  reciprocating  motion  t« 
the  m«n  pump  rod,  a  orank  on  the  aile  of  the  water-whed  ia  attached 
to  one  end  of  a  horiiontal  rod,  the  other  end  of  which  is  filed  to  la 
apparatus  termeda  "bob,"  consisting  of  on  upright  port  moreable  on  i 
centre,  and  firmly  braced  to  a  horiiontal  piece  framed  into  it  at  ti.- 
bottom,  the  further  end  of  which  is  connected  with  the  pump-rod.  Ir. 
this  manner  it  will  bo  seen  that  the  rotatory  motion  of  the  vxei- 
wheel  ia  converted  into  a  steady  reciprocoting  motion  when  couuno. 
nicated  to  the  pump^rod,  the  weight  of  which  is  always  oonntarbaJaiwai 
by  a  large  box  filled  with  stones,  old  iron.  4o.,  which  ia  attached  to  ttat 
oppodte  end  of  the  balance-bob.    (See  Fig.  6.) 

Aatho  power  of  the  watorwheela  used  in  mines  is  entirely  doe  t» 
the  gravity  of  the  water,  or  the  force  it  eierta  in  falling  through  • 
given  space,  minus  the  effecta  of  friction,  it  is  only  where  a  consido- 
oble  stream  can  be  obtMned  that  watei^wheela  of  autBcient  power  oa 
be  erected ;  but  in  caaes  whera  the  supply  of  water  is  very  limittd. 
and  it  is  practicjibio  to  obtain  a  considerable  fall,  there  is  anirthcr  vwj 
ingenious  mode  of  applying  it,  by  which  the  principle  of  hydrostatt 
pressure  is  called  into  action.  This  contrivance  ia  termed  the  "  wMa 
pressure  engine,"  and  is  a  good  deal  used  in  the  Qennan  mines,  tboo^ 
only  to  a  limited  extent  in  thia  country.  The  prindple  oonnsla  a 
giving  motion  to  a  piston  by  the  alternate  premure  of  a  hi^  column  tf 
water,  which  having  performed  ita  office,  the  communicatioii  is  cut  rf 
and  the  water  in  the  cylinder  esoapee.  The  apparatus  ia  not  in  tm 
unlike  the  working  portion  of  a  steam-engine,  the  hydroetatic  juaenji 
of  a  column  of  water  being  substituted  for  the  force  of  elastic  vapcm 
and  the  reciprocating  motion  thus  produced  may  be  directly  ai^Ueii  t 
t  the  pumps  of  a  mine  in  action. 

Sleam-^ngvie. — From  the  great  abundance  of  coal  which  eiisti  ii 
lis  country,  and  the  cheap  rate  at  which  it  e«n  be  gpnenJi 
obtained,  the  steam-engine  haa  long  been  the  gr«t  auxiliary  of  & 
English  miner,  and  in  ita  present  improved  state  it  baa  greatly  omir 
buted,  Bs  before  noticed,  both  to  the  perfection  of  our  milling  ayila. 
and  the  enormous  extraction  of  minerals  and  metallic  nubetances  'v 
which  our  mines  are  distinguished.  In  our  ccel-minea,  where  the  fjr. 
f  scarcely  mora  than  nominal  value,  the  steam-engine  is  the  och 
rer  ever  employed  for  drainage,  and  in  all  deep  and  extensive  wut 
for  eitroction  also.  In  our  copper,  tin,  and  lead  mines,  on  the  ra 
trory,  where  the  carriage  of  coal  renders  the  use  of  it  more  eipensTf, 
water-power  is  olnaya,  as  tar  as  possible,  rendered  available.  In  all  tin 
deepest  and  moat  extensive  mines  of  this  deacription  the  ateam-eogis 
ia  however  indispensable,  and  both  the  drainage  and  extrmction  lui- 
been  in  great  measure  performed  by  it,  since  ita  uae  has  been  i- 
greatly  economised  by  the  reduced  conaumption  of  coal  conacquo:: 
upon  late  improvementa. 

The  history  and  pregreasive  improvements  of  the  steam-eng^e  u- 
<  intimately  connected  with  its  general  appUcatJon  to  TninJTig  jai- 
poses,  and  consequently  with  the  present  peifecljaa  which,  the  ait  d 
'  ig  has  attained,  and  the  vast  produce  afforded  hy  our  mine-, 
t  requires  some  brief  notico  here.  The  efficiency  of  a  etai; 
engine  for  mining  purposes  ia  estimated  in  Cornwall  (where  from  tin 
great  expense  of  coal,  all  the  late  improvements  have  originat£d>  l^ 
the  standard  termed  duty,  which  accurately  and  conveiiiontjy  define 
the  work  performed,  with  reference  to  the  consumption  of  a  ^vr: 
quantity  of  coaL  litis,  by  the  duty  of  on  engine  is  expreeed  tb: 
number  of  pounds  (always  millions)  of  water  which  have  been  ruvi 
through  the  height  of  one  foot  by  the  consumption  of  a  bushel  of  ni. 
the  data  for  thia  calculatjon  being  the  quantity  of  water  dischar^- 
froro  the  pumpa  in  a  given  tdme,  and  the  quantity  of  coal  consumed  i? 
the  engine  in  the  same  period.  Thia  mode  of  calculating  the  efficieatj 
of  steam-enginea  was  practised  by  Watt,  Who  thus  estimated  the  san^ 
of  fuel  efiected  by  hia  engine  compared  with  the  atmospheric  engine  r:^ 
vioualy  in  use.  one-third  of  this  saving  being  the  remuneration  daira^ 
by  him  for  the  nae  of  his  invention.  An  admirable  ayateia  fur  tli- 
regiatraljon  of  the  duty  and  other  peculiaritiea  of  the  engines  emplcrri 
in  Cornwall  waa  organised  in  the  year  1813,  and  this  ayBtem  ^>»«  Iv^ 
ever  since  continued,  the  result*  being  monthly  ascertained  and  put- 
liahed  in  a  convenient  form.  The  effect  of  this  system  has  be™  t- 
eicite  an  extraordinary  degree  of  competition  among  the  enginet:- 
each  of  whom  strives  to  improve  the  duty  of  his  en^pnea  in  r^ 
possible  manner.  The  improvements  which  thus  resulted  weK  •.' 
unexpected  and  so  extraordinary  aa  to  excite  ans^ncioa  and  iac^^ 
duhty  among  thoae  engineers  who  resided  in  otiier  parti  of  Englu^ 
which  have  only  been  removed  1^  Uie  moat  rigorous  scmtiny  ix 
experiments. 

The  progressive  improvement  of  the   duty  of   rteam-engines  bv 
been  very  accurately  traced   by  Mr.  John   Taylor,  in    his   '  Reowi   ■ 
of  Mimog ;'  and  ihe  following  is  a  aummarj  of  the  results  which  it 
obtained : — 


Id  176S     tbe  old  atmoaplieric  eneina, 
bj  consuming  a  btuhel  o( 

ooala,  raised  .        -    .    S,MO,000  Iba,  1  foot  higli. 

„   1772    u  improved  b;  Smeatoa    .    9,S00,OI}0  » 

Fruin  177S  |  ths    iteaiu-engins   M    im- 

to  1815  i  prosed  by  Witt  .        .  20,000^00  » 

„  1820    aa  improved  b;  the  Comiab 

eogiDeen      ....  SS.OOO.OOO  i. 


„  1S59  „  ■boat  6*,OOO,0O0  „ 

The  above  itAtament,  it  ehonld  b«  observed,  refan  only  to  the  tver- 
age  duty,  muiy  of  ti>e  beat  engiDM  having  always  greatly  eioeaded 
thia ;  and  at  the  present  time  the  duty  of  (he  beat  enginei  in  Comnall 
Turiea  from  about  »ixty  to  eighty  millloiM,  In  the  lattar  caeo  Uiare- 
tore  OD8  bushel  of  coal  performs  an  much  work  as  fifteen  bushels 
effeetad  seventy  years  ago,  or  u  was  accompliBhed  by  four  till  within 
the  lust  five-andforty  years.  When  it  is  stated  that  some  of  the 
most  powerful  engines  in  CorowaU  ooDSums  from  tbroa  to  four 
(housand  bushels  of  coal  pec  month,  that  some  mines  employ  saraTal 
Btich  engines,  and  that  the  mere  eipenae  of  drainage  is  VJfiOOL  or 
la.OOOt  per  annnm,  the  im|jortane6  of  the  improvementa  above  notieed 
will  at  ODoe  bo  appreciated. 

Independently  of  tie  Tart  and  praoticsUy  miLmited  power  which 
the  Bteam-engine  placee  at  our  command,  it  may  be  considered  as  uni- 
vcrsnl  in  its  application,  and  entirely  unrestricted  by  tboaa  limitations 
of  local  oiroumstonoeB  which  oirourasoribe  the  utili^  of  all  other 
modes  of  drainage.  The  stoim-engino  may  be  ereclod  on  mj  spot 
which  convenience  requires,  and  it  may  bo  mode  of  whatever  degree  of 
|wv.-er  may  be  considered  requisite  ;  fuel  and  water  alone  are  needed 
for  its  operations;  and  while  succeaaive  improvementa  have  reduced 
the  former  to  a  frartion  of  its  earlier  consumption,  it  can  always  supply 
itself  with  the  latter  from  the  ground.  This  independence  of  local 
i;irciimstances  is  of  the  mote  importance  to  the  miner,  a»it  is  not  in  his 
power  to  make  choice  of  locaiitita  ;  the  manufacturer  may  erect  his  mill 
wherever  water-power  ia  abundant  for  driving  hia  machinery,  but  the 
miner  must  carry  on  hia  operations  on  whatever  Bpat  nature  hai  de- 
poeited  her  mineral  tteaaiires,  and  make  the  beat  of  cmninistancea 
over  which  he  can  have  no  controL  Thua  the  steam-engine  smokea 
in  the  narrow  valleys  of  Cornwall,  almost  at  the  se*-level,  on  the 
verge   of  the  cliff  at  BolAllack,  and   on  the  elevated  table-land  of 

The  steam-enginea  employed  for  drainage  are  erected  close  to  the 
shaft  in  which  the  pumpaare  fixed,  which  ia  called  the  "  engine-shjift ;' 
one  end  of  the  beam  hangs  over  the  centre  of  it,  and  is  attached  to  the 
pump-rod,  which  is  i&ised  at  each  stroke  of  the  engine,  afterwards 
sinking  with  ite  own  weight,  which  is  always  counterbalanced  by  a 
"  balance-bob,"  as  before  explained,  so  that  the  whole  power  of  the 
engine  ia  exerted  ia  raising  the  column  of  water  in  the  pumps.  The 
engine  ia  generally  enclosed  in  a  krge  subBtantial  building,  either  two 
or  three  atoriea  high,  which  affoi-da  convenient  access  to  every  part  of 
it.  The  centre  of  the  beam  is  supported  by  the  front  wall  of  the 
house,  and  a  low  building  attached  to  it  contains  the  boileni,  which  in 
ComwaU,  togeUier  with  the  steam-pipe  and  oyUnder,  are  carefully 
cBMd  and  covered  up  with  some  non-conducting  sobstanoeB.  The 
iurangemant  of  the  engine,  with  that  of  the  "  c^ietan"'  and  "shears" 
used  in  raiaing  and  lowering  the  pit  work,  ia  shown  in  Fig.  J.    The 


MIKINQ.  B98 

the  boiler  at  one-fonrth  or  one-fifth  of  the  stroke  ;  in  allowing  a  abort 
jnterral  between  each  stroke  fur  the  perfect  condensation  of  the  steam, 
and  in  carefully  preventing  the  radiation  of  heat  from  the  boiler,  cylin- 
der. So.  The  engines  employed  in  our  collieries  present  no  peculiarity 
worthy  of  notice,  nor  has  any  great  attention  been  paid  to  their 
improvement,  owing  to  the  cheap  rate  at  which  they  can  be  aupplied 
with  fueL 

Supporl. — The  support  of  minea  ia  the  next  subject  which  requires 
our  attention,  and  tlie  extent  to  which  it  in  neceasary  will  depend  very 
much  on  the  nature  of  the  inclosing  rock,  which  may  be  either  so  hard 
aa  to  stand  of  itself,  or  so  soft  as  to  crush  together  unless  the  exca- 
vations be  properly  secured.  The  mode  of  support  used  in  mincfl  ia  of 
three  kinds ;  by  leaving  pillars  of  the  vein,  as  before  noticed,  for  which 
purpoae  the  poorer  miBnes  ore  of  course  aelected  ;  by  timbering ;  and 
by  walling  either  with  brick  or  slooe.  Timberiug  is  a  very  common 
and  convenient  plan,  anil  is  thus  practised  ;^Iji  the  caae  of  a  shaft, 
four  pieces  of  timber  of  the  requisite  atreiigth  are  framed  into  each 
other  and  liied  within  it  at  intervale  of  about  four  feet  apart,  the 
intermediate  ground  being  8u|ii>ort«d  by  driving  thin  boards  between 
each  act  of  timbers  and  the  rock.  Levels  are  supported  by  throe  piecoa 
of  timber  placed  in  the  toi-m  of  a  doorway,  rather  narrower  above  than 
below,  aud  framed  ti'^thcr  at  the  top  (see  i'lg.  S),  the  ground  between 

Hg.  s. 


tlum  40  inches  ,  _,  _ 

iliameter  of  SO  or  SO  inohee,  the  lottw  being  the  largest  Biie  ever  con- 
Btmcted,  and  estimated  at  S(KI  hone-power.  The  chief  peculiarities  of 
the  Cnrnish  engines  constat  In  using  high-pretouire  steam  (40  or  GO  lbs. 
to  the  square  inch)  expansively,  by  cutting  offtlis  communication  with 


each  of  theas  doorways  being  auipported  in  the  manner  above  notieed. 
Shafts  and  levels  are  sninctimeB  also  suppuitud  by  waUing,  and  in 
coal-minea  the  pits  are  generally  Uned  throughout  with  biicliuork. 
The  "  gunnies,"  or  large  open  excavations  from  which  the  ore  has  been 
taken.are  kept  open  by  strong  pieces  of  timber  placed  across  thera.oud 
pressing  against  the  two  walls  of  the  vein,  which  they  thus  prevent 
from  closing  together,  as  might  otherwise  be  the  case,  eapecially  where 
the  vein  was  much  inclined,  and  the  presaure  of  the  unsupported 
banging  wall  is  consequuntly  great.  Thoio  open  spaces  are  very  useful 
for  disposing  of  the  deads  and  rubbiah  which  are  continually  accumu- 
lating underground  Hhen  the  workings  are  airried  on  in  the  rock  or  in 
unjirodiictive  parte  of  the  vein,  and  which  it  would  be  useless  and 
expemiive  to  raise  to  the  aurtice.  For  this  purpose  a  "  stull "  is  formed 
by  placing  strong  tirabera  in  the  backs  of  the  levels,  upon  which  boards 
are  laid, so  as  to  form  a  close  covering  on  which  the  deads  and  attle  (or 
rubbish)  are  then  thrown,  till  the  space  above  has  been  completely 
filled  up.  The  pressure  of  this  maes  gives  it  suScient  soUdity  te  sup- 
port the  walls  of  the  vein  in  an  effectual  maiTner ;  but  notwithstanding 
the  targe  quantity  of  r\ibbish  thua  disposed  of  in  luinea,  a  great  deal 
always  remains  to  be  taken  to  the  sur^ce,  aa  the  waste  heaps  on  the 
surface  of  every  mine  will  show. 

Vmlilalion, — The  ventilation  oE  mines  is  more  generally  and  more 
eOectually  accomplislied  by  a  judicious  arrai]gemeut  of  the  works  and 
frequent  communication  with  the  surface  than  by  mechanical  means, 
although  it  Bomettmea  becomea  necessary  to  resort  to  the  latter.  -  It 
will  be  evident  that  in  minea  constructed  on  the  principles  which  have 
previously  been  explained,  the  diapoaition  of  the  shafts,  levels,  aud 
winiee  is  such  that  the  entire  workings  will  always  bo  traversed  by 
currents  of  fresh  air,  and  it  is  only  in  particular  cases  where  circum- 
stances prevent  the  sinking  of  a  shaft  in  places  where  it  may  be 
required,  or  where  great  delay  is  experienced  in  effecting  the  usual 
communications,  that  any  mechanical  process  of  ventilation  is  rendered 
necessary.  A  very  ef&cient  machine  for  tbia  purpose  was  iuvented 
some  years  ago  by  Mr.  John  Taylor.  It  conaiata  of  a  cylindrical 
exhauating  apparatus,  which  may  be  fixed  at  the  mouth  of  a  shaft  or 
level,  and  placed  in  action  by  any  convenient  power,  when,  by  means  of 
a  series  of  tubes  connected  with  it,  the  foul  air  is  extracted  from  the 
interior  of  the  works,  and  of  course  the  pnre  atmoepheric  air  ruahea  in 
to  supply  ite  place,  and  complete  ventilation  is  thua  effected.  In 
■inking  shafts,  a  very  simple  oontrjvance  is  often  found  sufBcieut: 
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small  wooden  pipes  made  tolerably  air-tight  are  fixed  in  the  pit  from 
near  the  bottom  to  aiz  or  seven  feet  above  the  top,  terminating  in  a 
funnel-shaped  wooden  box,  which  is  moved  round  so  as  always  to  face 
the  wind.  The  air  rushing  in  passes  down  the  pipes  to  the  bottom  of 
the  shaft,  in  which  a  constant  current  is  thus  kept  up  (see  Fig,  5). 
When  levelB  have  to  be  carried  to  any  great  distance  without  any  com- 
munication with  the  atmosphere,  they  are  sometimes  divided  by  a 
*'  sollar,"  or  wooden  platform  placed  a  foot  or  two  above  the  bottom, 
and  in  this  manner  a  sufficient  current  of  air  is  obtained  to  enable  the 
miners  to  proceed.  In  the  north  of  England  a  contrivance  called  the 
"  water  blast "  is  often  used  in  driving  long  levels  into  rising  ground ; 
it  consists  in  putting  down  either  a  bore-hole  or  small  shaft  near  the 
end  of  the  level,  and  turning  a  small  stream  of  water  into  it,  which 
falls  into  a  cistern  placed  at  the  bottom,  and  is  fotmd  to  carry  with  it 
a  sufficient  current  of  air  to  ventilate  the  works.  In  coal-mines  the 
ventilation  is  much  mord  difficult,  and,  from  the  rapid  generation  of 
explosive  gases,  more  important  also.  It  is  generally  effected  by  two 
shafts,  one  of  which  is  called  the  "downcast"  and  the  other  the 
"upcast"  shaft,  the  latter  of  which  occupies  the  highest  situation 
with  reference  to  the  dip  of  the  coal,  and  has  a  large  furnace  con- 
tinually burning  near  the  bottom  of  it.  The  air  being  considerably 
rarefied  at  this  point,  an  ascending  current  is  formed,  which  passes 
upwards  to  the  sur&ce  through  the  upcast  shaft  with  considerable 
velocity,  causing  a  descending  current  to  pass  through  the  downcast 
shaft  to  supply  its  place,  and  by  a  very  ingenious  arrangement  of  the 
workings  this  current  of  pure  atmospheric  air  is  made  to  traverse 
every  part  of  the  mine  in  succession  as  it  peases  from  one  shaft  to  the 
other. 

EactrcLcUon, — The  extraction  of  the  materials  from  mines  will  require 
but  little  notice  here,  since  it  may  be  stated  in  general  terms  merely  to 
require  the  adaptation  of  an  efficient  prime  mover  to  any  convenient 
form  of  winding  apparatus :  a  purpose  for  which  the  steam-engine  is 
very  usually  employed,  although  where  water-power  can  be  obtained  it 
is  equally  efiective.  The  horse-whim,  or  gin,  as  already  noticed,  is  very 
useful  in  small  mines  or  isolated  workings,  and  before  the  introduction 
of  more  powerful  machinery  was  very  extensively  employed  for  raising 
ore  and  stuff  from  our  mines.  In  shallow  preliminary  excavatioiis  the 
common  windlass  is  often  employed,  and  in  undergroimd  work  is  much 
used  for  various  purposes,  especially  in  sinkmg  winzes,  and  raising  the 
stuff  from  worlongs  where  no  regular  oommunicaitions  have  been 
opened.  The  extraction  of  an  extensive  mine  is  enormous:  indeed  the 
quantity  of  ore  raised  is  seldom  more  than  one-third  or  one-fourth, 
sometimes  indeed  a  fifth,  or  less,  of  the  mass  of  stuff  which  is  brought 
to  the  surface.  At  the  Consolidated  Mines  in  Cornwall,  the  daily 
extraction  is  about  200  tons,  a  large  proportion  of  which  is  raised  from  a 
depth  of  from  200  to  nearly  800  fathoms.  In  the  coal-mines  in  the  north 
of  England  the  extraction  is  stUl  greater ;  but  here  nearly  the  whole  of 
the  mass  raised  is  more  or  less  valuable,  coal-mines  being  much  less 
incumbered  with  dead  or  unproductive  works  than  those  of  ike 
metals.  The  South  Hetton  Colliery,  in  Durham,  sends  about  600  tons 
of  coal  "  to  bank "  daily,  and  is  capable  of  affording  a  much  larger 
extraction. 

Mechanical  PreparoHon  of  Ores,  cr  Dressing, — ^Having  now  traced 
the  nature  and  progress  of  those  subterranean  works  by  which  access 
is  obtained  to  mineral  and  metalliferous  deposits,  and  their  produce 
extracted,  we  may  briefiy  glance  at  the  mechanical  processes  of  sepa- 
ration, technically  termed  "  dressing,"  which  fall  within  the  province 
of  the  miner,  and  to  the  carrying  on  of  which  a  laige  portion  of  the 
BurEiu^-works  of  every  mine  is  devoted.  The  object  of  dressing  is  to 
separate  as  &r  as  poanble  the  earthy  matter  accompanying,  and,  as 
before  noticed,  often  mixed  up  with  the  ores,  from  the  metallic  portion, 
which  is  alone  valuable ;  and  the  great  principle  upon  which  all  the 
varied  apparatus  and  processes  which  are  used  in  different  mines,  and 
in  different  countries,  to  effect  this  purpose,  entirely  depend,  ia  th9 
difference  in  specific  gravity  between  earthy  and  metallic  matter,  the 
one  being  gcnierally  double  that  of  the  other. 

The  dressing-floors  of  a  mine  are  always  arranged  as  near  the  mouths 
of  the  principal  shafts  and  levels  as  possible,  the  ore  being  conveyed  to 
them  by  a  small  railway;  and  they  are  always  provided  with  an  ade- 
quate supply  of  water  by  an  artificial  channel  or  "leat."  The  floor 
itself  is  pavMl,  and  there  are  on  one  or  two  sides  ranges  of  sheds  for  the 
persons  employed,  to  work  in,  and  buildings  cont^dning  the  apparatus 
used  in  the  operation,  which  commences  by  picking  tne  ore,  wnioh  is 
brought  from  the  mine  in  large  irregular  lumps,  as  blasted  or  broken 
from  the  vdn.  These  lumps,  of  which  more  than  half  is  often  merely 
spar  and  veinstone,  are  broken  into  smaller  pieces  with  hammers,  an 
operation  commonly  performed  by  boys  and  young  women,  when  a 
good  deal  of  the  sparry  matter  is  picked  out  by  hand  and  At  once 
rejected:  the  residue  is  moderate-sized  pieces  of  ore,  more  or  less 
mixed  with  veinstone,  and  often  nearly  free  from  it.  From  rich  veins 
a  krge  proportion  of  the  ore  is  obtained  in  a  very  pure  state,  and  in 
this  case  it  is  only  necessary  to  break  down  the  large  irregular  masses 
into  small  fragments  of  a  pretty  equal  size,  in  order  to  render  it 
marketable  and  fit  for  the  furnace,  there  being  no  earthy  or  sparry 
matter  to  separate  from  it  This  rich  ore  is  immediately  tixerefore 
arranged  in  circular  heaps  upon  the  dressing-floors,  containing  a  certain 
number  of  tons  each,  commonly  fifteen  or  twenty,  and  in  tMs  state  it 
h\fi  much  the  appearance  of  flne  metallic  graveL    The  poorer  dass  of 


ores,  after  being  broken  by  hammers,  and  partially  separated  from  ibm 
matrix  by  picking,  have  still  a  great  wiety  of  manipulations  to 
undergo,  which  depend  on  the  nature  of  the  metal  and  the  quality  cf 
the  ore  itself.    Of  these  processes  it  will  be  sufficient  here  to  notice 
three, "  crushing  "  or  "  grinding,"  "  jiggfing,"  and  "  stamping,"  each  of 
which  is  performed  by  an  appropriate  marline.    The  cruabing-mill,  & 
grinder,  consists  of  one  or  more  pairs  of  iron  rollers,  placed  witliln  a 
very  short  distance  apart,  and  kept  in  motion  either  b7  the  direet 
action  of  a  water-wheel  or  by  cog-wheels  attached  to  it.     Immediatdr 
above  the  rollers  is  a  ho|^[>er,  into  which  the  lumps  of  poorer  are  are 
thrown,  when,  idling  Uirougfa  between  the  rollers,  they  are  oompletdy 
crushed  into  small  fragments.    In  some  crushing-mUIa  there  are  two 
or  three  pairs  of  rollers,  those  below  being  placed  very  near  together, 
so  as  to  reduce  the  stuff  falling  from  above  still  finer,  and  by  an  inge- 
nious application  of  sieves,  kept  in  motion  by  the  machine,  the  staff 
can  be  sorted  into  two  or  three  different  sizes.    Although  by  paasing 
through  the  crushing-mill  the  ore,  with  its  accompanyiog  Tetnstoiie. 
has  bran  reduced  to  very  small  fragments,  the  two  substances  are  sitll 
as  completelv  intermixed  as  ever;  but  in  the  next  prooeas,  by  the 
jigging-machme,  or  "  brake-sieve,"  they  are,  to  a  considerable  extent, 
separated.    This  machine  consists  of  a  wooden  frame,  open  at  the  top, 
and  provided  with  a  strong  screen,  or  iron  grating,  at  tiie  bottom :  it 
hangs  over  a  dstem  of  water,  being  suspended  to  a  long  lerer,  the 
motion  of  which  aHemately  plunges  it  into  the  water  and  raiaea  it  out, 
with  a  peculiar  jerk  each  tpne.    The  ores  being  placed  in  the  sieve, 
and  subjected  for  a  short  time  to  this  operation,  the  heavy  metaliiP 
pieces  settle  at  the  bottom,  while  the  lighter  fragments  of  spar  and 
veinstone  are  thrown  to  the  top,  and  every  now  and  then  very  dexter- 
ously skimmed  off  with  a  piece  of  board  by  a  man  who  stands  by.    In 
the  operation  of  jigging,  a  very  important  separation  is  thus  effected* 
as  three  jMroduets  are  obtained  hy  it — ^the  small  rich  particles  of  on, 
which  pass  through  the  sieve  into  the  cistern  below,  and  are  removed 
occanonally,  as  may  be  necessary;  the  larger  rich  fragments,  which 
occupy  the  bottom  of  the  dstem ;  and  the  poor  earthy  matter,  which 
forms  a  layer  at  the  top.    This  last  product,  althou^^  poor,  still  Gm- 
tains  too  much  metal  to  be  lost :  it  consists  of  small  fragments  of  rock 
or  veinstone,  many  of  which  have  small  particles  of  ore  either  attached 
to  them  or  intermixed  with  them,  and,  to  any  eye  but  that  of  the 
miner^s,  would  appear  quite  worthless,  no  less  from  the  small  quantity 
of  the  ore  than  the  manifest  difficulty  of  separating  it  from  such  a  xnaa 
of  stony  matter.    To  extract  the  ore  from  this  rduse  matter,  sevenl 
processes  are  used,  which  are  chiefly  grinding  between  rollers  placed 
verr  close  to  each  other,  stamping  to  a  fine  powder  by  the  stamping- 
mm,  luid  finally,  washing  upon  an  inclined  plane.    In  this  opecataos 
the  fine  metallio  mud  or  "slime,"  being  carefully  spread  otst  the 
inclined  plane  at  the  upper  end,  a  gentle  stream  of  water  is  allowed  to 
flow  over  it^  which  washes  the  light  earthy  particles  towards  the  bottom, 
leaving  the  heavier  metallic  ones  in  a  very  pure  state  towards  the  top. 
As  in  this  process,  and  indeed  all  other  operations  of  dreasing  in  whidi 
a  stream  of  water  is  employed,  many  of  the  smallest  and  most  minute 
particles  of  the  ore  are  carried  away  by  it,  the  waste  of  which,  in  an 
extensive  mine,  would  be  considerable,  it  is  amnged  that  all  such 
water  shall  pass  into  successive  reservoirs,  termed  "  alime^pits,*'  in 
which  the  metallic  particles  fall  to  the  bottom,  and  are  from  time  to 
time  collected  and  aubjected  to  such  treatment  as  to  obtain  them  in  a 
tolerably  pure  state,  as  a  good  deal  of  earthy  slime  is  always  deposited 
with  them. 

It  will  be  seen  from  the  preoeding  notice  that  by  repeated  pulverisa- 
tion, washing,  and  agitation,  the  metallic  ores  may  be  ootained  at 
length  in  a  very  pure  state,  the  earthy  matter  with  which  they  were 
originally  intermixed  being  by  these  processes  almost  entirely  separated 
from  them.  When  subsequently  placed  in  the  furnace,  tms  residual 
earthy  matter  becomes  fused  together  with  limestone,  used  as  a  fiux, 
and  forms  the  vitrified  matter  termed  "slag;"  while  by  continued 
heat,  the  sulphur,  oxygen,  and  other  mineralising  substances,  whieh 
are  in  a  state  of  chemical  combination  with  the  metal,  are  entirdy 
driven  off,  and  the  latter  obtained  in  a  pure  state.  These  operatioiii 
constitute  the  process  of  metallurgy. 

Variations  of  the  Process, — Any.  further  detail  on  the  subject  of 
dressing  would  here  be  out  of  place;  yet  it  is  necessary  to  observe 
that  different  ores  require  different  processes,  and  that  the  general 
outline  indicated  above  is  thus  subject  to  oonsiderable  modification. 
In  the  case  of  tin  ore,  whidi  is  very  intimately  disseminated  in  the 
rock  or  veinstone,  a  very  minute  pulverisation  is  required :  hence 
stamping  is  most  extensively  practised  in  our  tin-mines ;  and  as  the 
ores  of  this  metal  mav  be  dressed  so  as  to  give  a  produce  of  50  or  60 
per  cent,  very  great  attention  is  paid  to  this  point,  and  the  various 
manipulations  are  carried  on  with  a  greater  degree  of  attention  than  in 
the  case  of  other  metals.  In  the  ease  of  copper  ores  stamping  is  leas 
used,  but  jigging  forms  a  very  important  process,  and  has  consequent)^ 
undergone  great  improvements  of  htte  years,  having  given  rise  to  a  very 
ingenious  and  useful  invention,  called  the  "patent  separatcr,"  in 
which  the  sieve  is  stationaiy,  but  the  water  kept  in  motion.  This  con- 
trivance was  invented  by  Mr,  Thomas  Petheriek,  manager  of  the  Fowey 
Consoli  Mines  in  Ckimwall,  where  it  was  sucoeasfully  brought  into 
operation.  The  ores  of  the  precious  metals  require  also  a  peculiar 
treatment,  being  generally  in  a  state  of  minute  subdivision,  and 
mixed  up  with  a  vast  mass  of  earthy  matter.    Qold  ores  are^  uioal^ 
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Btamped,  and  nlver  ores  ground  to  an  excceiUogly  fine  powder ;  but 
from  the  great  value  of  the  metak,  the  prooeia  of  waahing  is  carried 
on  differently  from  that  of  othera^  and^  in  aome  oaaea,  ia  diapenaed  with 
altogether. 

MonoffemaU  and  Internal  Bcommy  o/iftjie».~HaTing  now  taken  a 
general  view  of  mining  opeiationa,  and  the  auxiliary  proceasea  which 
they  require,  there  ia  atill  an  important  branch  of  the  aubject  which 
requirea  aome  notice,  the  management  and  internal  economy  of  minea. 
Aa  it  ia  on  the  due  regulation  of  thia  point  that  the  aucceaa  of  minea 
In  ft  very  great  degree  dependa,  it  haa,  both  in  thia  and  other  oountriea, 
received  great  attention,  and  been  reduced  to  a  ayatem  aa  perfect  aa 
poaaible.  In  England,  more  eapedaUy,  all  the  practical  improvementa 
auggeeted  by  experience  aa  esaential  to  the  profitable  and  well-rQgulated 
exiatenoe  of  large  mining  estabUahmenla  have  been  freely  adopted,  aa 
we  are  here  unfettered  by  thoae  formalitiea  and  reatraintB  which 
influence  the  continental  aystema,  individual  intereat  being  allowed 
unlimited  aoope.  The  nature  and  importance  of  the  aubject  now 
under  conaideration  cannot  be  better  expreaaed  than  in  the  words 
of  a  gentleman  of  the  highest  eminence  aa  a  mining-engineer,  Mr. 
John  Taylor,  who  haa  uiua  treated  it,  in  connection  with  late 
mechanical  improvementa  u\the  art  of  mining : — 

"  Important  aa  the  improvements  are  which  we  have  contemplated 
in  the  inatrumenta  which  the  progresa  of  phyaical  soienoe  haa  placed  in 
our  hands,  thoae  which  relate  to  the  government  of  large  bodies  of 
workmen,  to  the  inducement  to  active  enterprise  on  the  part  of  the 
labouring  minera,  to  the  removal  of  difficiUtiea  in  their  way,  or  of 
placing  them  in  ciroumstanoea  moat  &vourable  to  effective  exertion, 
are  even  more  important,  and  to  thia  may  be  added  the  judioioua 
application  of  thoae  veiy  inventiona  which  have  been  noticed.  It  muat 
be  recollected  that,  after  all,  the  great  expenditure  in  mining  ia  for 
7n*"n^l  labour,  and  that  we  have  no  means  aa  yet  devised  for  -pene* 
trating  the  ro<^  which  contain  mineral  treasures  but  those  afforded 
by  the  patient  and  unremitting  labour  of  a  great  number  of  men.  The 
regulation  therefore  of  this  force,  and  ita  due  application,  ia,  after  all, 
more  important  to  the  success  of  minea  than  even  the  moat  ingenioua 
mechanical  expedients.  Aa  an  army  would  undoubtedly  fail,  however 
well  provided  with  the  most  perfect  artillery  and  all  the  best  constructed 
implements  of  war,  unless  the  men  of  which  it  might  be  composed 
were  well  directed,  their  efforts  well  combined,  and  their  courage  well 
assured  by  reaaonable  prospects  of  success,  so  in  mining  we  may  collect 
and  apply  the  most  complete  mechanical  arran^ments ;  but  if  the 
greater  power  of  manual  labour  be  not  wisely  directed,  no  beneficial 
reaulta  can  be  expected." 

System  of  Tntwork  and  Tribuie. — Such  being  the  leading  featurea-  of 
mining  economy,  we  may  proceed  briefly  to  consider  the  manner  in 
which  they  are  practically  carried  into  effect,  more  especially  in  the 
deep  and  extensive  minea  of  Cornwall,  where,  both  from  the  amount 
of  capital  and  the  number  of  men  employed,  every  exertion  haa  been 
made  to  perfect  the  mining  system,  the  results  of  which  have  since 
been  extended  from  thence  to  other  parts  of  England.  All  the  under- 
ground work  of  mines  in  Cornwall,  and  indeed  of  most  other  districts, 
IS  of  two  distinct  khida  *.  dead  work,  or  that  carried  on  in  the  rock  or 
metalliferous  deposit,  for  the  purpose  of  trial  and  discovery;  and 
productive  labour,  which  ia  employed  in  the  actual  breaking  down  and 
extraction  of  the  ore.  Now  it  is  in  the  performance  of  the  immense 
amount  of  tp'^"*^  labour  requisite  in  these  operationa,  and  in  the 
aubaequent  proceaa  of  dressing  the  ores,  that  the  great  expenditure  of 
mining  consists;  and  the  great  merit  of  the  Cornish  plan  liea  in 
performing  the  whole  by  a  system  of  contracts,  which  effectually  unite 
for  a  time  the  interests  of  the  miner  and  hia  employer,  while,  being 
renewed  at  moderate  intervala,  it  continually  allowa  of  Uiat  re-adjust- 
ment which  the  fluctuating  circumstancee  of  the  mine. may  require. 
The  dead  work  is  denominated  "  tutwork,"  and  the  raising  of  orea 
"  tribute ;  **  these  two  species  of  employment  being,  by  an  excellent 
diviaion  of  labour  common  in  all  mines,  kept  entirely  separate  and 
performed  by  different  individuals,  who  thus  acquire  great  akill  and 
judgment  in  their  peculiar  occupations.  The  mode  of  payment 
adopted  in  tutwork  and  tribute  is  entirely  different :  in  the  former 
case,  where  the  miner  is  employed  in  sinking  shafts,  driving  levels,  Ac, 
the  object  bang  to  extract  as  much  useful  labour  aa  possible  from 
him  for  a  given  sum,  he  is  paid  at  so  much  per  fathom,  according  to 
the  work  done ;  in  tiie  latter  case,  where  the  quali^  of  the  ore  rused 
is  a  conaideration  equally  important  with  its  quantity,  the  miner 
receives  a  certain  per-centage  on  the  actual  value,  being  pud  at  the  rate 
of  80  many  ahillings  in  the  pound  upon  that  value.  The  excellence  of 
the  above  principle  will  readily  be  seen ;  and  ita  advantagea  are  atill 
further  increased  by  the  open  and  pubUc  manner  in  which  the  con- 
tracts are  made  between  the  men  and  their  employera,  thua  allowing 
of  free  competition  as  regarda  the  former,  and  proting  an  equally 
effective  check  against  oppression  from  the  latter. 

The  usual  period  for  making  new  azrangements  with  the  men  ia  at 
the  end  of  every  two  months,  when,  all  previous  bax^gains  having 
expired,  both  parties  are  again  perfectly  free  to  regulate  their  contracts. 
Previously,  then,  to  this  day,  every  part  of  the  mine  ia  visited  and 
inspected  by  the  tmderground  agents,  who  afterwarda  consult  together, 
and  determine  their  plan  of  operationa  for  the  next  two  months, 
registering  in  detail  the  work  to  be  performed,  and  what  they  consider 
•a  a  fair  prio6  to  be  paid  for  each  separate  item.    On  the  day  appointed 
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for  the  "  setting  "  or  "  survey,"  aa  it  ia  termed,  the  men  who  uaually 
work  in  the  mine,  together'with  others  who  may  wish  for  employment 
there,  assemble  round  the  mine-office,  upon  a  amall  covered  platform, 
in  front  of  which  the  agents,  at  the  appointed  time,  make  their  appear- 
ance with  a  book  in  which  their  previous  examination  haa  been 
registered.  Every  |>iece  of  work  to  be  periormed  in  the  mine  is  then 
called  out  in  succession,  and  accurately  defined,  and  the  men  make  at 
the  time  a  proposition  for  working  it  on  certain  terms.  The  price  thua 
offered  is,  in  the  first  place,  usually  more  than  would  be  fair,  or  *^mi 
the  men  themselvea  expect  to  get ;  consequently,  the  moment  a  price 
haa  been  named,  another  offer  will  be  made  somewhat  lower,  and  so  on 
till  fair  terms  have  been  propoeed,  when  the  competition  (except  in 
rare  cases)  will  cease,  and  toe  work  or  "  barc^ "  is  considered  aa 
taken  by  the  last  and  lowest  bidder,  whose  name  ia  immediately 
registered  opposite  t9  its  description  in  Uie  setting-book.  As  each 
piece  of  work  will  rec^uire  the  labour  not  of  one  individual  but  of  many, 
the  transaction  is  still  further  simplified  by  the  bargain  being  taken 
and  the  contract  made  with  one  person  only,  eadi  gang  of  men 
accustomed  to  work  together  always  selecting  one  of  their  number  to 
represent  and  act  for  them  on  these  occasionSi  It  ia  evidently  desirable 
that  there  ahould  be  some  plan  for  binding  the  men  to  their  engage- 
ments, so  that  they  ahould  not  be  caprioioualy  given  up  previous  to  the 
escpiration  of  the  term ;  and  thia  is  the  more  necessary,  aa,  owing  to 
the  frequent  fluctuationa  of  richness  or  of  hardness  incident  to  the 
vein  or  to  the  rock  in  which  they  may  be  working,  they  may  find  them- 
selves unable  to  realise  the  amount  of  wagea  which  they  had  antici- 
pated :  Bometimea  indeed  the  change  may  be  ao  great,  that  it  is  not 
worth  their  while  to  go  on  with  it  at  alL  To  meet  these  contingencies 
there  ia  in  most  large  mines  a  printed  set  of  regulations,  to  which  all 
the  minera  working  there  must  subscribe;  and  by  wldch  fines  are 
establiahed  for  the  non-fulfiment  of  contracta,  sufficiently  heavy  to 
prevent  them  from  being  given  up  while  any  fair  probability  exists  of 
their  being  completed  at  any  reasonable  rate  of  remuneratioiL  In  this 
maimer  the  exertiona  of  the  working  miner  are  aJled  into  action,  and 
prompted  to  aurmount  many  of  the  minor  obstadea  and  fluctuationa 
which  often  baffle  his  calculationa.  Although  it  may  appear  harsh  to 
exact  a  fine  when  a  losing  piece  of  work  is  given  up,  it  must  be  remem- 
bered that,  on  the  other  hand,  the  vein  wUl  often  improve  in  quality 
inatead  of  deteriorating;  and  in  that  case  the  miner  will  be  greatly 
benefited,  as  his  labour  will  be  employed  upon  rich  ores  at  the  same 
high  rate  of  payment  that  was  bar]^ined  for  poorer  ones ;  and  from 
tms  favourable  change  he  ma^  benefit  aa  mudi  as  the  exertions  ol 
himself  and  his  co-partners  will  allow,  till  the  fixed  time  for  the 
renewal  of  the  contracts  again  cornea  round.  The  set  of  regulations 
before  alluded  to  prescribe  such  other  rules  and  fines  aa  are  found  neces- 
sary for  the  proper  management  and  conduct  of  the  men ;  and  by 
meana  of  thia  aimple  code,  the  results  of  mutual  and  acknowledged 
interests,  it  is  found  in  practice  that  the  necessary  discipline  can  be 
kept  up  over  the  lai^  bodiea  of  men  employed  in  our  most  extensive 
mines. 

Superintendence. — ^Themodeof  superintendence  by  which  the  fore- 
going system  is  kept  in  due  check  is  very  simple :  the  principle  of  self- 
interest  which  pervades  the  whole  rendeim  uimeoessary  much  of  that 
minute  control  which  would  otherwise  be  needed.  The  business  of  a 
mine  naturally  dividea  itself  into  several  departmenta — ^the  under* 
ground  operations,  the  pit-work  and  machinery,  tiie  dresaing  and 
aurCaoe-work,  accounts  and  financial  matters,  and  lastly ,  the  general 
controL  For  each  of  these  departments  proper  agents  or  superintend- 
ents are  i4[»pointed,  all  being  subordinate  to  a  genoal  manager,  who 
communicates  and  advises  with  the  whole  body  of  the  shareholdera  or 
"adventurers "  at  stated  perioda,  or  more  conmionly  only  with  a  select 
conmiittee  chosen  by  them,  the  whole  body  meeting  but  once  a  year. 
It  may  be  observed  that  the  agents  of  a  mine  are  usually  chosen  from 
the  most  intelligent  working-miners,  who  axe  peculiarly  well  qualified 
hy  their  thorough  practical  knowledige  both  to  form  a  sound  judgment 
upon  the  state  of  the  works,  and  to  keep  a  check  upon  any  frauda 
which  might  be  attempted  by  the  men,  while  this  selection  afforda  n 
powerful  stimulus  to  good  conduct  among  them,  since  it  may  be 
attended  with  auch  advancement.  The  general  control  of  extensive 
minea  is  of  course  confided  to  men  of  superior  education  and  ability, 
by  whom  acientifio  attaiimienta  are  brought  to  the  aid  of  the  practical 
knowledge  which  superintends  the  inferior  departments. 

BdueaHan  and  QnuU^fieaiiont  of  Miner$.—We  may  conclude  this 
article  by  a  few  remarks  on  the  education  and  qualifications  of  miners, 
and  upon  those  institutions  which  have  been  establidied  with  n 
view  to  improvement  in  thia  respect.  The  business  of  the  miner  is 
essentially  a  practical  one,  and  oan  onljf  be  acquired  in  the  recesses  of 
the  mine,  and  amidst  the  bui^  operations  carried  on  upon  its  surface. 
Though  this  obvious  truth  must  be  admitted  to  its  full  extent,  it  ia 
impossible  not  to  see  that  the  results  of  sdence  must,  though  uncon- 
sciously to  the  miner,  be  needed  at  every  step.  In  the  most  costly, 
the  most  anxious,  and  at  the  same  time  the  most  preoarioua  of  all 
mining  prooesses,  the  exploration  of  the  ground  for  purpoaea  of  dia- 
covery  and  trial,  geology  mav  be  made  of  the  highest  ^ue  :  in  under- 
standing the  nature  and  value  of  the  heterogeneoua  mineral  bodies 
presented  to  our  view  in  underground  works,  diemistry  and  mineralogy 
are  essential,  and  it  ia  entirely  upon  the  former  sdence  that  the  whole 
art  of  metallurgy  is  established.    Again,  we  have  seen  that  machinezy 
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wad  mKJwnictl  oontrivanoe  are  neoesniy  at  erery  step  of  the  ndiier'a 
|iirogre88,  a  dreamstaQce  whioh  rexiden  a  knowledge  of  mechaniotf 
mdlBpeoaable;  and  in  puxsmng  the  oomplioated  operationfl  of  under- 
ground diBOOT^,  loM  and  error  can  only  be  avoided  by  the  aid  of 
geometiy  and  subtemnean  aurreying. 

ThuB  then  we  may  perceive  that,  in  addition  to  practical  knowledge 
in  mining,  there  ia  a  wide  aoope  for  the  application  of  adentifio  know^ 
ledge  a]flo ;  in  faot»  it  is  oontmually  in  requintion,  not  merely  in  the 
general  arrangementa,  but  in  the  details  also,  and  ought  therefore  to 
be  poflseerod,  to  a  certain  extent,  by  the  mining  daases.  Among  those 
nationa  of  Europe  by  which  mining  ia  moet  auocenfully  cultivated, 
the  value  and  neoeaaity  of  acientifio  knowledge  among  minen  have 
long  been  perceived,  and  ample  proviuona  have  been  made  for  ita 
attiunment,  aa  may  be  aeen  in  the  mining-schoola  of  France  and 
Germany.  Although  Great  Britain  poeaeasea  the  rieheat  and  moat 
woductive  mines  in  the  world,  it  ia  remarkable  that,  tUl  within  the 
Jut  thirty  years,  nothing  waa  done  in  this  country  to  provide  the 
means  of  instruction  for  those  who  are  designed  for  the  profession 
of  mining.  Thus  both  the  working  miner  and  the  mine  agent  had. 
In  this  country,  no  knowledge  whatever  of  the  principles  on  which  the 
auooeSB  of  their  operations  depends,  but  proceeded  entirely  upon  the 
practical  akill  acquired  in  the  course  of  their  experience. 

Mining  SchooU. — When  treating  of  the  history  of  mining  at  the 
beginning  of  this  article,  the  establishment  of  several  institutions  for 
the  attainment  of  thoae  kcquirements  which  are  needed  in  the  professions 
of  civil  engineering  and  mining  was  noticed  as  forming  the  most 
recent  event  connected  with  the  subject,  and  in  course  of  time 
the  benefits  thus  derived  will  no  doubt  be  strikingly  apparent.  The 
mining-school  of  Cornwall  formerly  placed  in  operation  l^  Sir  Charlea 
Lemon,  might  have  supplied  able  miners  well  instructed  in  all  that 
rdatea  to  the  working  of  our  tin,  copper,  and  lead  mines ;  while  the 
university  of  Durham  will,  it  is  to  be  hoped,  produce  mining  engineers 
whose  qualifications  will  have  a  more  eapecial  reference  to  the  working 
of  coal  and  other  minerals  which  occur  in  the  stratified  rocks  of  the 
north  of  England ;  and  the  School  of  Mines  at  Jermyn  Street,  will 
tend  to  systematise  and  diffuse  the  knowledge  of  the  more  general 
principles  of  mining.  Thus  by  introducing  a  system  of  sound  mining 
education,  and  by  the  continual  progress  of  science,  aided  by  the 
effbrta  which  are  now  being  made  by  government  to  supply  desiderata 
whioh  have  long  been  required  by  the  mining  interest,  we  may  hope 
itill  to  Tnitfntjtin  our  mincs  in  a  flourishing  condition,  notwithstanding 
their  depth,  their  heavy  expenditure,  and  the  increasing  competition 
of  other  oountriea. 

The  total  quantitiea  of  the  metals  raised  from  Engliah  mines,  in 
1858,  was  given  by  Mr.  Hunt,  as  follows  : — 


Tin  . 
Copper 
lioad  • 
surer 
Ziao  . 
Iron 


6,920  tons.      Tilae    ^38,480 

14,456     „  „       1,863,698 

68,308     „  „       1,489,005 

569,845  ooaces.     „  156,569 

6,900  tons.         „  174,335 

8,456,064    „  „     10,713,798 


Total £14,919,770 


MINING,  COAL.  Although  it  would  be  impxactioable  to  enter 
upon  the  varioua  modificationa  oi  mining  proceases  which  are  required 
in  the  working  of  all  the  varied  natural  depoaitariea  of  mineral  wealth, 
the  peeuliaritiea  of  ooal>mining  are  auch  aa  to  require  a  brief  notice, 
importaot  and  extensive  aa  are  the  ooal-minea  of  thia  countiry,  and  the 
arta  and  manufacturea  supported  by  them. 

The  nature  and  distribution  of  our  oarbonif  eroua  deposila  have  been 
aheady  fully  described  in  the  article  CoaItFirlds,  in  Nat.  Hist.  Div. 
In  working  minea  of  ooal,  or  indeed  oi  iron-stone  or  rock-salt,  and 
ether  minerals  which  are  found  in  beds,  the  object  to  be  attained  ia 
the  efifectual  opening  and  extnustion  of  a  tolerably  uniform  maas  of 
■mall  thickness,  but  of  great  horizontal  extenaion.  The  proceaa  thus 
diffars  oonaiderably  from  the  working  of  mineral  veina,  where  the 
olnect  of  research  ia  fluctuating  and  ixrogular  in  ita  produce,  and 
either  vertical  or  highly  inclined  in  ita  poaition.  yThe  thidmeas  of 
beds  of  ooal  may  be  aaid  ffenerally  to  vavy  froni  three  or  four  to 
eight  or  nine  feet,  althou^^  aometimea,  when  aeveral  aeama  oome 
together  without  any  intervening  layers  of  rock,  they  may  expand 
to  twenty  or  thirty  feet,  of  whidh  we  have  an  example  in  the  "  ten- 
yard  coal**  of  Staffordshire.  Jin  every  ooal-field  there  are  many  aeama 
of  ooal  at  greater  or  leas  inUrvahi,  one  below  another,  of  which  aa 
many  aa  three  or  four  are  frequently  worked  in  the  same  mine ;  and 
interatratified  wHh  the  rock  which  dividea  them  there  are  in  many 
eoal*fielda  extremely  productive  beda  of  ironstone,  whichare  wrought 
at  the  aame  time,  and  in  a  aimilar  manner  with  the  coaL  ^« 

The  mode  of  working  ooal-minea  will  be  moat  clearly  understood  by 
tracing  the  works  from  their  commencement,  in  the  same  manner  as  in 
the  former  article.  From  the  geological  indication  of  ooal  and  the 
known  extension  of  ila  beda  over  very  oonaiderable  areaa,  it  is  pretty 
oertsin  to  be  &>und  in  the  triala  which  are  made  for  it,  if  carried  on 
with  proper  judgment.  The  probable  existence  of  beds  of  coal  in 
d«pth  having  been  aaoertained,  and  perhapa  the  beds  themselves  dis- 
covered by  boring,  the  first  process  ia  to  aink  a  perpendicular  shaft 
from  the  suxfMM  so  aa  to  intenect  the  vadoua  itiata  containing  the 


coal,  and  of  course  aa  many  of  the  beda  of  ooal  aa  are  considered  to  be 
worth  working.  The  ahaft  is  generally  circular,  and  may  vary  accord- 
ing to  oiroumstancea  from  aix  or  seven  to  eight  or  ten  feet  in  diameter; 
the  upper  portion,  as  far  down  aa  the  solid  rock,  is  either  bricked  or 
walled,  and  where  the  ground  ia  weak  thia  casing  may  be  oofntinufid 
throughout  On  reaching  the  fint  workable  aeam  of  ooal,  the  ainking 
of  the  pit  ia  for  a  time  suspended,  and  a  broad  atnig^t  paasage  termed 
a  "  boixl "  or  "  gate  "  ia  driven  from  it  upon  the  seam  of  coal,  in  cppositi 
directions.  The  breadth  of  the  passsffa  ia  usually  twelve  or  fourteen 
feet,  and  it  ia  formed  the  whole  height  of  the  aeam  d  eotl,  so  as  to 
expose  the  stratum  above,  which  is  oaDed  the "  roof,"  and  the  one 
below,  which  is  tennedthe  "thill,'*  and  ita  direction  ia  dways  arranged 
80  aa  to  follow  the  cleavage  of  the  ooal  whidi  forma  ita  lideB,  which 
thua  present  a  clean  uniform  sorbce.  When  the  bord  or  "mother- 
gate  ^  haa  proceeded  some  distance  on  both  aidsa  of  the  pit,  narrow 
passages,  termed  "  headways,"  are  driven  from  it  at  regular  ioterrals, 
and  exactly  at  right  anglea ;  and  when  theae  have  proceeded  eight  or 
ten  yarda,  they  are  made  to  communicate  with  another  bord,  whidi  is 
opened  paralld  to  the  first  and  on  each  side  of  it.  It  will  be  seen  that 
by  oontmuing  this  system  oi  excavation  the  bed  of  coal  will  be  en- 
tirely laid  open  and  intersected  by  a  serie%  of  broad  parallel  paaaagea  or 
borda  of  about  eight  yarda  apart,  communicating  with  ea^  other  by 
narrower  passagea  or  "headways,"  which  cross  them  at  li^t  angles, 
and  likewise  traverse  the  whole  extent  of  the  mines ;  <Tnt«—i«A  square 
or  rectangular  pillars  of  ooal  being  left  standing  between  the  two.  A 
coal-mine  in  thia  ststo  is  not  in  fact  uniike  a  regularly-built  town ;  the 
borda  and  headways  may  be  compared  to  the  principal  streets  and  the 
narrower  streets  which  cross  them ;  while  the  pillars  of  coal  may  be 
said  to  resemble  the  intermediate  masses  of  buildings. 

The  water  oioountered  in  the  above  operations  is  drawn  to  the 
surface  by  a  powerful  steam-engine  erected  on  the  ahaft,  which  is  so 
arranged  aa  also  to  raise  the  ooal  and  rubbish,  for  which  purpose  either 
**  corvea  "  or  baskets  are  commonly  employed.  Suppoamg  the  abore 
operations  to  have  been  auooessful  as  regards  the  prospeota  of  the  mine 
another  ahaft  will  now  be  commenced  at  some  distance  from  the  firat, 
and  when  the  communication  between  them  haa  been  effected,  the  one 
being  made  the  downcast  and  the  other  the  upcast,  the  air  ia  conducted 
from  the  latter  to  the  former  through  all  the  borda  and  wortinga, 
which  it  must  traverse  in  succession  in  consequence  of  "  stoppings'*  or 
doors  which  are  fixed  in  varioua  plaoea  to  obabruct  its  progreaa  and  give 
a  proper  direction  to  the  current  passing  to  the  upcast  shafts  Till 
auch  communication  can  be  formed,  the  first  shaft  may  be  divided  by 
a  "  brattice "  or  partition,  and  be  made  to  anawer  the  purpooea  of 
both ;  acme  few  coal-minea  are  indeed  worked  entirely  in  this  manner, 
but  the  danger  of  exploaion  ia  considerable  when  the  workioga  become 
extensive. 

While  the  workings  on  the  first  seam  of  coal  are  thus  going  on,  the 
shaft  may  be  sunk  to  a  second  or  third  seam,  where  similar  operation 
will  be  commenced,  small  imderground  pita  or  "  staples  "  being  sunk 
at  intervals  from  the  workings  of  the  upper  seam  to  those  on  the  seam 
below,  by  which  ventilation  will  be  promoted.  These  operations,  like 
those  described  in  the  former  article,  may  be  carried  on  indefinitely, 
and  will  thua  in  time  form  an  extensive  colliery.  The  regularity  and 
uniformity  of  the  working  however  are  greathr  modified  by  the  occnr- 
rence  of  faults  and  other  local  accidents,  and  we  pillars  themselves  are 
finaUy  removed  to  such  an  extent  aa  to  cause  subsidences  of  the  root 
and  undulationa  of  the  floor,  which  present  a  most  frightful  i^ypearance 
to  the  stranger. 

The  mode  in  which  the  pitman  carriea  his  excavation  upon  the  coal 
ia  by  cutUn^  a  narrow  fissure  in  the  seam  on  each  side  of  the  bord, 
and  undermming  the  coal  between,  finally  detaching  the  great  cubical 
mass  thus  circumscribed  by  putting  in  two  or  three  shots,  which  are 
simultaneously  fired  at  the  top  of  the  seam.  From  60  to  80  or  lO*. 
tona  of  coal  may  thus  be  brought  down  lat  once,  when  it  is  put  into 
corves  drawn  along  a  tram-road  to  the  shaft,  and  thence  raised  by  a 
steam-engine  to  the  surfooe,  where  it  is  often  passed  over  gratings  or 
"acreena"  in  order  to  aeparate  the  small  pulverised  ooal  from  the 
lamr  masses,  which  in  ooal  countries  are  alone  valuable. 

In  mines  which  are  not  endangered  by  explosive  gases  or  "fire 
damp,"  the  coal-miner  or  "  pitman  "  ia  guided  in  his  operations  by  the 
usu«d  subterranean  light— a  email  candle  stuck  into  a  piece  of  moist 
day ;  but  where  the  fire-damp  ia  apprehended  the  safety-lamp  is  used, 
whioh  haa  long  superseded  the  primitive  contrivsnce  of  the  sted-mill, 
the  light  of  which  was  produced  by  the  contact  of  a  flint  with  the  edge 
of  a  wheel  kept  in  rapid  motion.  Notwithstanding  the  use  of  the 
Davy  lamp,  and  the  improvements  whioh  have  taken  place  in  ventila- 
tion, accidents  from  explosion  are  unfortunately  still  of  frequent 
oocuirence,  although  perhaps  in  most  cases  they  may  be  traceable  to 
some  neglect  or  imprudence  on  the  part  of  the  men  themselves. 
Attempts  have  recently  been  made  to  apply  coal  gas  to  the  lighting  of 
tin-mines  and  coal-mines,  both  in  England  and  in  Belgium;  but  hitherto 
without  success. 

The  quantity  of  coal  raised  in  Great  Britain  in  1858,  waa  not  leas 
than  65,008,649  tona. 

MINIUM.    [hitAD:  JUdLead.] 

MINOR  (Latin),  Leu,  or  Leuer,  is  a  term  used  to  di«tjngiii«li  tlie 
mode  or  key  that  takes  a  minor  3rd.  It  ia  also  applied  to  all  th«i 
diatonic  intervals,  but  chiefly  to  the  ML    The  minor  drd  comprisea  » 


e93 


MINOTAUR. 


MINT. 
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tone  and  a  Bemitone — ^A,  0 ;  the  major  8rd  is  composed  of  two  whole 
tones — 0,  B.    [KST ;  MoDB.] 

MINOTAUR,  son  of  Pasipha^,  wife  of  Minos,  by  a  bnlL  He  Uved 
on  man's  flesh,  for  which  reason  Minos  put  him  in  the  labyrinth 
of  Dsdaliis,  feeding  him  with  criminals,  and  afterwards  with  the 
Touths  and  maidens  sent  from  Athens,  llieseus,  by  help  of  Ariadne, 
killed  him,  thereby  delivering  the  Athenians  from  the  obligation  of 
sending  their  diildren  to  be  eaten.  Such  is  the  mythologiod  stoiy. 
Its  meaning  is  tmcertain.  It  very  likely  belongs  to  that  dass  of 
mythologicfd  tales  which  express  a  political  fact,  and  the  connection 
in  which  Theseus  stands  with  the  Minotaur  adds  probability  to  this 
theory,  for  the  ezploila  of  Theseus  are  generally  such  effects  as  would 
be  produced  in  historical  times  by  the  course  of  events  in  the  formation 
of  a  polity.  Such  at  least  are  his  exploits  in  and  about  Attica,  and 
there  appears  no  sound  reason  to  exclude  this  from  the  number.  It 
may  then  perhaps  be  assumed  that  under  the  slaying  of  the  Minotaur  is 
shadowed  forth  the  abolition  of  certain  obstacles  existing  in  the  way 
of  free  intercourse  between  Athens  and  Crete.  But  the  descent  of  the 
Minotaur  from  Pasiphae  (Ilcun^t))  probably  a  name  of  the  moon,  and 
the  Bull,  one  of  the  zodiacal  signs,  may  perhaps  imply  some  astronom- 
ical fact 'connected  with  the  recurrence  of  the  tribute  paid  to  Crete. 
The  affection  of  Ariadne  for  Theseus,  in  mythological  language,  may  be 
taken  to  mean  a  union  of  Cretan  and  Attic  tribes.  Various  other 
interpretations  of  a  more  or  less  fanciful  chanicter  have  likewise  been 
suggested.  The  monster  either  in  his  early  adventures,  enclosed  in  the 
labyrinth,  and  fighting  with  or  subdued,  by  Theseus^  Ib  frequently 
represented  by  Qreek  artists. 

MINSTREL,  from  the  French  menestral,  and  that,  in  all  probabilily, 
from  iftnitfreUiw,  a  diminutive  of  the  Latin  ftUnitter,  as  a  term  applied 
to  a  class  of  persons  who  were  to  administer  by  their  skill  to  the 
amusement  of  their  patrons.  "  The  minstrels,"  says  Percy  ('  Reliques 
of  Ancient  Poetry '), "  sang  to  the  harp  verses  composed  by  themselves 
or  others."  They  appear  to  have  accompanied  their  songs  with  mimicry 
-and  action,  and  to  have  practLsed  such  various  means  of  diverting  as 
were  most  admired  in  those  rude  times,  and  supplied  the  want  of  more 
refined  entertainment.  These  arts  rendered  them  extremely  popular 
and  acceptable  in  England  and  all  the  neighbouring  countries,  where 
no  high  scene  of  festivity  was  considered  complete  that  was  not  set  off 
with  the  exercise  of  their  talents ;  and  where,  so  long  as  the  spirit  of 
chivalry  subsisted,  they  were  protected  and  caressed,  because  their  songs 
tended  to  do  honour  to  the  ruling  passion  of  the  times  and  to  encourage 
a  martisl  spirit. 

The  minstrels  seem  to  have  been  the  genuine  successors  of  the  ancient 
bards,  who,  under  different  names,  were  admired  and  revered,  from  the 
earliest  ages,  among  the  people  of  Oaul,  Britain,  Ireland,  and  the  north, 
and  indeed  by  almost  all  the  first  inhabitants  of  Europe,  whether  of 
Celtic  or  of  Gothic  race ;  but  by  none  more  than  by  our  own  Teutonic 
ancestors,  particularly  by  the  Danish  tribes.  Among  these  they  were 
distinguished  by  the  name  of  Scalds,  a  word  which  denotes  "  smoothers 
and  polishers  of  language." 

This  derivation  of  the  minstrels  from  the  Scalds  and  Gleemen  of  the 
north  rests  on  fair  historical  testimony ;  and  the  reader  will  not  fail  to 
call  to  mind  the  incidents  recorded  of  several  Saxon  and  Danish  princes, 
who  assumed  the  disguise  of  Qleemen,  and  chanted  to  the  harp  when 
exploring  a  hostile  camp. 

The  name  of  minstrel  is,  however,  NormsiL  ''  It  is  well  known," 
says  Percy,  "that  on  the  Continent,  whence  our  Norman  nobles  came, 
the  bard  who  composed,  the  harper  who  played  and  sang,  and  even  the 
dancer  and  numic,  were  all  considered  as  of  one  community,  and  were 
even  all  included  under  the  common  name  of  minstrels :  hence  we 
may  add  their  Latin  names  of  Mimi,  Seurra,  Hiatrionet,  JoeulalUira,  fu. 
In  France,  however,  the  name  of  the  dass  was  Trmntm,  Tnmoeuir  or 
Trouhadow, 

JocuUUor  jReffii  is  an  officer  holding  no  less  than  three  vills  in  the 
return  of  the  Domesday  survey  for  Gloucestershire ;  and  in  the  same 
survey,  in  Surrey,  we  have  a  Joculatrix*  Wace,  Gkdmar,  and  our  own 
historians  Williiun  of  Malmesbury  and  Huntingdon,  all  concur  in  the 
statement  that  a  warrior-minstrel  of  the  name  of  Tiullefer  rode  before 
the  conqueror's  army  previous  to  the  battle  of  Hastings,  flinging 
up  and  catching  his  sword  in  defiance,  and  singing  the  song  of 
Roland. 

To  trace  the  existence  of  the  minstrel  profession  minutely  through 
the  reigns  immediately  subsequent  to  the  Conquest  seems  uimeoessary. 
Rahere,  the  founder  of  St.  Bartholomew's  Priory  in  Smithfield,  is  re- 
corded as  the  "  miviUB  Regis  ffenriei  /." 

Warton,  in  his '  History  of  English  Poetry,*  voL  ii,  p.  105,  has  cited 
several  instances  of  the  high  p^  to  minstrels :— "  During  many  of  the 
years  of  the  reign  of  Heniy  VI.,''  he  says, "  particularly  in  the  year 
1430,  at  the  annual  feast  of  the  fraternity  of  the  Holy  Cross  at 
Abingdon,  a  town  in  Berkshire,  twelve  piirats  each  receive  fourpence 
for  singing  a  dirge ;  and  the  same  number  of  minstrels  were  rewarded 
each  with  two  shillings  and  fourpence,  besides  diet  and  horse-meat. 
Some  of  these  minstrels  came  only  from  Maydenhithe  or  Maidenhead, 
a  town  at  no  great  distance,  in  the  same  ooimty." 

From  the  time  of  Edward  IV.,  however,  the  real  character  of  the 
original  minstrel  was  becoming  rapidly  extiriguiflhed,  and  even  the 
name  seems  to  have  been  gradually  appropriated  to  the  musician  only. 
At   Queen   Eliaabeth's  magnificent  entertainment  by  Leicester,  at 


Kenilworth  Castle,  in  1675,  it  is  true  a  personage  was  introduced  to 
amuse  the  queen,  in  the  attire  of  an  ancient  minstrel,  who  called  him- 
self "  a  squire  minstrel  of  Middlesex ; "  but  this  was,  no  doubt,  a  part 
of  the  masquerade :  it  was  the  representation  of  a  former  day,  not  one 
of  kn.  existing  profession.  Laneoam  ('Princely  Pleasures  of  Kenil- 
worth,' Nichols's  'Progresses  of  Queen  Eliz.,'  voL  i.)  says:— "After 
three  lowlie  oooundes  he  cleared  his  vols  with  a  hem  and  a  teaoh,  and 
spat  out  withal;  wiped  hiz  Ups  with  the  hoUo  of  his  hand,  for  fvling 
his  napkin,  temper'd  a  string  or  too  with  his  wreast,  and,  after  a  little 
warblmg  on  his  haip  for  a  prelude,  came  f oorth  with  a  soUem  aong^ 
warranted  for  stoory  oout  of  king  Aithura  acts." 

Bef  orb  Elizabeth  closed  her  reign  the  degradation  of  minstrelqr  was 
completed.  By  a  statute  in  her  89th  year,  minstrels,  together  with 
jugglera,  bear-wards,  fencers,  common  playen  of  interludes,  tinkers, 
and  pedlara,  were  at  one  sweep  included  among  rogues,  vagabonds,  and 
sturdy  beggars,  snd  adjudged  to  be  punished  accordingly.  Ritson 
quotes  some  satirical  lines  in  allusion  to  this  statute,  written  by  Dr, 
BuU:—  ^ 

**  When  Jetns  went  to  Jainu'  house, 
Whote  daughter  was  aboat  to  dye, 

He  tum'd  the  flUnatrela  oat  of  doora, 
Amonff  the  rascal  oompany : 

Beggars  they  are  with  one  consent, 

And  rogues  by  act  of  parliament.** 

This  act  put  an  end  to '  the  genuine  old  minstrelsy  as  a  profession ; 
and  the  modem  definition  of  minstrel  is  no  more  than  a  "  musician,  a 
player  upon  some  instrument." 

MINT,  the  place  whore  money  is  coined,  from  the  Anglo-Saxon 
mynet  (money  or  coin),  and  that  in  all  probability  adopted  from  the 
Latin  nu»i«ia. 

Of  the  manner  in  which  the  Britons  conducted  the  ooixttge  of  their 
rude  substitutes  for  money,  few  or  no  notices  can  now  be  reoovered. 
The  passage  from  Caesar,  on  wbicii  the  stipposition  had  been  founded 
that  the  value  of  the  pieces  of  metal  were  determined  only  by  weight, 
has  been  proved  by  Mr.  Hawkins  ('  Remarks  on  the  Ancient  British 
Coins,'  in  '  Monumenta  Historica  Britannica,'  p.  cii)  to  have  been  altered 
in  the  17th  century.  In  all  the  principal  manuscripts  of  the  '  Com- 
mentaries,' the  passage  supoorts  the  conclusion  that  the  Britons  had 
brass  and  silver  coins.  Of  the  earlier  coinage  of  the  country  a  notice 
will  be  found  under  Numibkatios. 

If  the  Romans  aotualiy  coined  money  in  Britain,  of  which,  we  pre- 
sume, there  can  be  no  doubt,  their  mints  were  probably  superintended 
by  the  same  officers  as  were  employed  in  other  parts  of  their  dominions ; 
but  no  documents  have  yet  been  produced  in  proof  of  it;  nor  is  any- 
thing known  respecting  the  mints  of  the  British  kings  after  the  de- 
parture of  the  lUmians. 

On  the  early  Anglo-Saxon  coins  are  found,  in  addition  to  the  names 
of  the  kings,  those  of  other  persons  also  upon  the  same  piece,  who  are 
with  great  probability  conjectured  to  have  been  the  moneyers ;  because 
on  later  Anglo-Saxon  money  the  names  of  those  officers  frequently 
occur,  with  the  addition  of  their  title  of  office.  From  the  circumstance 
of  their  names  being  inscribed  on  the  coins,  if  is  reasonable  to  conclude 
that  they  were  responsible  for  the  integrity  of  the  money ;  and  like- 
wise that  they  were  the  principal  officers  of  the  mint.  The  silence 
aiso  of  the  Anglo-Saxon  laws  and  of  Domesday  Book  as  to  other  officers 
of  the  mint,  whilst  th^  so  frequently  mention  the  moneyers,  strouf^y 
corroborates  the  opinion  that  they  were  the  only  persons  employed  in 
the  Anglo-Saxon  and  early  Anglo-Norman  mints,  except  perhaps  occa- 
sional labourers;  but  an  officer  called  the  reeve  seems  to  have  had 
some  oonnection  with  the  mint,  or  some  jurisdiction  over  it.  In  the 
reign  of  Henry  I.  the  money  was  so  much  debased  as  to  call  for 
exemplary  puolshment  on  the  offenders,  which  is  said  to  have  been 
inflicted  on  moneyers  only,  without  the  least  notice  of  any  other 
officer.  ('  Sax.  Chron.,'  sub  An.  1125.)  This  was  also  the  case  upon 
a  similar  occasion  in  the  reign  of  Henry  II.  ('  Chron.  Joh.  abb.  S. 
Petri  de  Buigo,'  Sparke,  p.  78.) 

After  the  Norman  conquest  the  officers  of  the  mint  wppear  to  have 
been,  in  some  degree,  under  the  authority  of  the  court  of  Exchequer, 
as  they  were  admitted  to  their  respective  offices  in  that  court,  and  took 
the  usual  oath  of  office  before  the  treasurer  and  barons. 

Ruding  observes  that  if  the  gerela,  or  reeve,  above  mentioned  was 
not  the  precdding  officer  of  the  Anglo-Saxon  mints,  he  is  unable  to 
ascertain  at  what  period  it  became  necessaiy  to  place  some  permanent 
superintending  authority  in  the  mint  to  prevent  any  iU-piactices 
of  the  moneyers;  but  he  thinks  it  probable  that  such  an  officer  was 
appointed  between  the  26  Henry  IL,  when  the  moneyers  alone  were 
pimished  for  the  adulteration  of  tiie  money,  and  the  third  year  of 
Richard  L,  when  Henry  de  ComhiU  accounted  for  the  profits  of  the 
cambium  of  all  England,  except  Winchester.  (Madox,  '  Hist.  Exch.,' 
voL  iL) 

In  the  Anglo-Saxon  and  the  early  Norman  periods  there  were  many 
mints  beside  the  king's,  and  some  were  continued  to  a  much  later 
time.  Barons  and  bishops  struck  money,  espeoia^r  in  King  Stephen's 
reign,  and  in  two  or  mree  instances  the  privilege  of  coining  was 
granted  to  greater  monasteries.  Wolsey's  exereise  of  this  franchise, 
both  as  bishop  of  Durham  and  archbishop  of  York,  is  well  known : 
and  there  are  coins  of  the  arehbishops  of  Canterbury,  distinctly  marked 
as  such,  at  intervals  from  Jaenberht,  oonsaorated  in  798,  to  Uie  dose  of 
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the  reign  of  Henry  VIII. .  Of  the  lay  barons  of  Stephen's  time,  we 
have  but  one  coin  now  extant,  uaually  ascribed  to  Robert  earl  of 
Gloucester.  Pegge's  '  Dissertation  on  the  Coins  of  the  archbishops  of 
Canterbury/  Noble's  on  those  of  the  bishops  of  Durham,  and  more 
particularly  Ruding's  enumeration  of  the  places  where  Mints  and  Ex- 
changes have  been  fixed  in  Britain  and  its  dependencies,  will  supply 
the  rttbder  with  the  amplest  information  upon  uiis  subject. 

From  a  very  early  time  the  moneyers  seem  to  have  enjoyed  exclusive 
privileges.  In  the  88  Henry  II.  the  moneyers  of  York  were  expressly 
exempted  from  the  payment  of  the  "Donum/*  which  was  assessed 
upon  the  men  of  that  city.  (Madox,  voL  L,  p.  685.)  In  the  18  Henry  III. 
the  mayor,  ftc.,  of  London  were  commanded  not  to  infringe  upon  the 
liberties  of  the  king^s  moneyers  of  London,  by  exacting  from  them 
tallages  or  other  customs  contrary  to  their  privileges  (CL 18  Henry  III., 
m.  80) ;  and  before  his  4l8t  year  those  privileges  appear  to  have  been 
extended  to  the  whole  body  of  officers  belonging  to  the  mint;  for  at 
that  time  the  bailiffs,  &c.,  of  Canterbury  were  ordered  to  appear  in  the 
Exchequer  to  receive  judgment  for  having  distrained  upon  the 
officers  of  that  mint.  (Madox, '  Hist.  Exch. ; '  Ruding, '  Annals  of  the 
Coinage.') 

The  earliest  grant  of  these  privileges  by  charter  was  in  the  reign  of 
Edward  I.,  when  the  officers  of  the  exchange  and  of  the  mint  were  (by 
the  names  of  the  keepers  of  the  changes  of  the  city  of  London  and 
Canterbury,  the  labourers,  or  workers,  money-makers,  or  coiners,  and 
other  ministers  deputed  or  appointed  unto  those  things  which  touch 
the  office  of  the  changes  aforesaid)  freed  from  all  tallages,  and  were  not 
to  be  put  into  any  assizes,  juries,  or  recognisance,  and  were  to  plead 
before  the  said  keepers  of  the  changes  only,  except  in  pleas  appertaining 
unto  freehold andthe  crown. 

These  privileges  were  granted  to  them  so  long  as  they  should  oon- 
tinue  in  tiie  above-mentioned  offices,  and  were  confirmed  by  Edward  II. 
in  his  second  year,  with  this  addition,  that  they  were  to  be  quit  of  all 
manner  of  aids  and  contributions,  as  well  as  tallages,  and  that  if  at  any 
time  they  should,  of  their  own  proper  will,  grant  any  aid  or  contribu- 
tion, such  should  be  levied  upon  them  by  the  keepers  of  the  exchanges 
aforesaid,  and  that  no  other  should  intermeddle.  The  keepers  them- 
selves were  in  such  case  to  be  taxed  by  the  barons  of  the  Exchequer. 
Letters-patent  to  the  same  effect  were  issued  by  Edward  III.,  Richard 
IL,  Edward  IV.,  Henry  VIL,  Henry  YIIL,  Edward  VI.,  and  Philip  and 
Mary.  All  these  are  x^eired  to  in  the  charter  of  incorporation  whic^ 
was  granted  by  Elisabeth  in  the  first  year  of  her  reign,  but  those  of 
Edward  L  and  Edward  IL  alone  axe  given  at  length. 

In  that  year  Queen  Elizabeth  granted  a  charter  to  the  workers  of 
the  mint,  by  which  important  privileges  were  secured  to  them.  Many 
of  these  privileges  were  enjoved  till  a  recent  period,  but  were  gradually 
restricted,  and  are  now  wholly  abolished.  In  1799,  by  the  89  Qeo.  Ill 
o.  94,  the  aalary  of  the  master  and  worker  of  the  royal  mint  vras  fixed 
at  8000^  a-year,  in  lieu  of  all  fee*,  perquirites,  and  emoluments,  which 
in  cases  of  recoinage  were  declared  to  be  "excessive;"  but  the  fees 
were  to  be  received  as  usual  and  paid  into  the  Exchequer.  In  1881, 
the  act  of  1  &  2  Wm.  IV.  cap.  10  reduced  the  aidary  to  20002.  a  year. 
In  1887,  the  7  Wm.  IV.  c  9  enacted  that  all  fees,  allowances,  or 
emoluments  authorised  by  the  indenture  between  the  master  of  the 
mint  and  the  king,  should  cease  altogether  from  April  5th  in  that 
year ;  that  from  the  same  date  no  part  of  theseignorage  on  the  coinage 
of  silver  or  copper  should  be  applied  in  any  way  to  the  expenditure  of 
the  mint,  but  should  be  paid  into  the  exchequer ;  and  that  the  treasury 
might  authorise  the  master  of  the  mint  to  purchase  bullion  for 
purposes  of  ooinsge,  the  means  to  be  furnished  from  the  consolidated 
fund,  the  money  received  for  the  coin  to  be  repaid  into  the  exchequer, 
and  an  account  to  be  laid  before  parliament  within  ten  days  of  the 
commencement  of  the  sessioiL 

In  1848  the  government  appointed  a  oommission  to  inquire  into  the 
working  of  the  Mint  system  and  to  suggest  remedies.  The  report 
presented  by  the  commissioners  showed  that  the  system  was  extremely 
complicated ;  and  that  many  of  the  officials,  especially  the  refiner  and 
smelter,  and  the  moneyers,  received  inordinately  lai^ge  emoluments. 
These  persons  rsgarded  themselves  as  a  sort  of  dose  corporate  body 
with  vested  rights;  and  it  was  with  the  utmost  difficulty  that 
the  commissioners  oould  obtain  from  them  any  details  concerning  their 
profits  or  receipts.  The  offidaJ  routine  at  that  time  may  uiortly 
be  described  thus  : — ^The  master  gave  to  the  refiner  and  moneyers  a 
ceitain  weight  of  gold  and  silver,  and  the  latter  returned  to  him  a  leu 
weight  of  coined  money;  the  difference  being  their  salary,  profit,  or 
reward  for  conducting  the  refining  and  coining  operations.  The  master 
was,  himself,  always  an  adherent  of  the  government  for  the  time  being ; 
his  was  a  political  office,  with  a  salary  of  20002.  a  year  ;  and  the  holder 
interfered  very  little  with  the  proceedings  of  the  regular  staff  at  the 
Mint.  The  commissioners  recommended  very  extensive  changes  to  be 
made.  When  the  late  Mr.  Shell  was  Master  of  the  Mint,  in  1850,  the 
government  requested  him  to  draw  up  a  plan  of  reform,  based  on  the 
report  of  the  commissioners,  with  such  mocUfications  as  seemed  to  him 
desirable ;  he  did  so,  entering  minutely  into  the  details  of  the  subject 
Mr.  Shell  being  soon  afterwivds  anointed  to  the  embasi^  at  Florence, 
the  government  acted  on  one  of  the  suggestions  of  the  commission,  by 
Appointing  a  scientific  person  as  Master  of  the  Mint,  instead  of  a  mere 
political  adherent;  Sir  John  Herschel  became  master.  He  approved  of 
the  various  proposed  reforms ;  and  an  order  in  council  in  1851  authorised 


them  to  be  mad&  It  was  a  most  difficult  matter  to  effect  a  oompromisi 
with  the  assayers,  refiners,  moneyers,  smelters,  engravers,  and  othen, 
owing  to  the  enormous  sums  whidi  they  demanded  for  a  rehnqniahmfnt 
of  their  several  privUeges ;  but  this  was  at  length  effected,  and  the  ztev 
system  was  got  into  workiog  order  by  the  beginning  of  1852.  Professor 
Graham  has  since  succeeded  Sir  John  HersoheL  All  the  officials  at  ths 
Mint  are  now  paid  regular  salaries,  without  any  retentioa  of  th« 
vicious  system  of  fees  and  perquisites ;  and  the  master  is  empowered  to 
contract  for  ooining,  to  be  conducted  by  persons  not  oonneoted  witk 
the  Mint,  if  he  thinks  the  public  advantage  can  be  served  by  so  doing. 
An  arrangement  was  at  the  same  time  made,  whereby  Sir  Anthony  de 
Rothschild  took  a  lease  of  the  government  refinery  at  the  Mint  for  ten 
years ;  he  is  bound  to  refine  sll  the  gold  and  silver  that  the  masts 
may  send  to  him,  within  a  certain  maximum  and  minimum,  at  a  fixed 
price  of  if.  per  lb.  for  gold,  and  6d,  per  lb.  for  silver ;  but  be  is  per 
mitted  to  refine  otiier  bullion  also  on  his  own  account;  while  the 
master  is  permitted  to  employ  other  refiners  in  addition  to  Sir 
Anthony. 

There  are  three  matters  which  must  be  kept  separate,  in  order  to  a 
due  understanding  of  the  coinage  as  a  great  national  manufactare : — 
namely,  the  relations  between  the  government  the  Bank  of  Knglsavi, 
and  the  Mint ;  the  relations  between  the  master  and  his  subordinatsft; 
and  the  actual  manufacturing  operations.  Of  these  three  we  sluQ 
treat  in  succession  in  a  brief  fonn. 

The  Mint  Ib  bound  to  convert  into  coin,  at  the  publio  expense,  say 
and  all  gold  bullion  that  may  be  brought  to  it  for  that  purpose,  if 
quite  or  nearly  of  standard  fineness.  Practically,  the  Bank  of  England 
is  almost  the  only  customer  to  the  Mint  in  this  way,  owing  to  certain 
facilities  which  that  great  establishment  has  for  mansging  monetaiy 
afiiidrs.  The  gold  coins,  sovereigns  and  half-sovereigns,  are  sent  ba^ 
to  the  Bank  of  Engluid  in  exchange  for  the  bulli<m  reoeived  from 
thence.  Sometimes  the  Bank  comes  into  possession  of  gold  coins  of 
various  dates,  countries,  and  standards ;  these  being  troubleaome  to 
deal  with,  are  oonverted  into  "  sterling."  Bags,  containing  about  700L 
worth  each,  are  taken  to  a  refiner's  in  the  city,  snd  melted,  each  b^ 
ful  into  one  bar.  The  bars  are  then  sent  to  we  Mint  to  be  assayed, 
and  in  imost  cases  to  be  coined  into  sovereigns  and  half-aovere^gna 
The  loss  by  wear  and  tear,  as  well  as  the  expense  of  coining,  an 
home  by  an  annual  vote  of  the  House  of  Commons.  Silver  and  copper 
are  differently  treated.  The  Mint  officers  purchase  silver  bullion,  pure 
copper,  and  old  silver  and  copper  coins,  in  such  quantities 
necessaiy  for  the  purposes  of  trade,  coin  them  into  silver  ant 
pieces,  and  sell  or  exchange  these  for  gold  or  notes  to  any  appUcants. 

The  second  subject  inverted  to,  namely,  the  relation  ezisti!^ 
between  the  master  and  his  subordinates,  or  the  oiganisation  of  tbd 
Mint  under  the  new  system,  may  thus  be  briefly  described.  The 
duties  undertaken  by  the  Mint  are  threefold — ^to  receive,  and  oonveit 
into  coin  at  the  publio  expense,  all  gold  bullion  of  nearly  standard 
fineness,  which  may  be  sent  thither  for  that  purpose ;  to  buy  dlvs 
and  copper,  convert  them  into  coin,  and  &unlitate  the  exchange  by  the 
P)iblic  of  gold  or  notes  for  such  coin ;  and  to  make  all  such  coins  for 
colonial  use,  and  such  medals  for  the  publio  service,  aa  the  Treasiuy 
may  require.  To  perform  these  duties  there  are  several  departmenta 
at  &e  Mint — ^namely,  a  Mint  office,  for  the  receipt,  custody,  and  deliveiy 
of  bullion  and  coin ;  an  assay  department,  for  ascertaining  the  quali^ 
of  coin  and  bullion;  a  melting  establishment,  for  converting  the 
bullion  into  bars  of  the  proper  standard  and  proportions  for  ooinsge; 
a  coining  establishment,  for  converting  the  bars  into  coins  or  medals; 
a  die  establishment,  for  providing  or  obtaining  the  stampa,  diei^ 
or  engraved  devices,  to  impress  upon  th  <  coin ;  snd  a  nuushinery 
department,  for  keeping  in  due  order  the  various  engines  and  »«m^l»iiwM 
employed.  Under  the  old  rSgime,  the  arrangements  between  all  the 
persons  employed  were  tiresomely  minute  and  complicated ;  but  at 
present  the  Mint  bears  more  relation  to  an  inteUigible  "»*"^f*^t^?riTy 
establishment. 

In  andent  times  extraordinary  methods  were  resorted  to  in  order  to 
furnish  the  mint  with  workmen.  Thus  in  Ihe  81st  Henry  III.,  a  writ 
was  issued,  authorising  Reyner  de  Brussell  to  bring  into  TZn^^nA^ 
from  beyond  the  seas,  persons  skilled  in  the  coinage  and  exchange  of 
silver,  to  work  in  the  kingdom  at  the  king's  chai^  (Bat,  31  Hen. 
III.,  m.  8.)  And  in  the  25th  Edw.  III.,  Henry  de  Brussell  and  J<^ 
de  Cioestra,  masters  of  the  mint,  were  appointed  by  lettera-patent  to 
choose  and  take  as  many  goldszniths,  smiths,  and  other  workmen  xa 
the  dty  of  London  and  other  places,  where  it  might  seem  expedient  to 
them,  as  should  be  necessary  for  the  works  of  the  mint  in  the  Tower 
of  London ;  and  to  bring  the  said  VTorkmen  to  the  said  Tower,  and  to 
place  them  there  to  work  at  the  wages  allowed  by  Ihe  said  masters. 
And  any  of  them  which  should  be  rebellious  in  that  case,  to  seise  and 
arrest,  and  to  detain  in  prison  within  the  said  Tower,  and  to  keep  in 
safe  custody  imtil  the  king  should  determine  upon  their  punishment* 
These  letters  were  directed  to  all  sheri£b,  &c.,  who  were  commanded 
to  asBLBt  the  said  masters  in  carrying  their  provisions  into  execution. 
(Pat,  25  Edward  IIL,  p.  2,  m.  18  dors.)  This  power  to  take  work- 
men, &c.,  for  the  service  of  the  mint  was  not  discontinued  in  the 
reign  of  Elissabeth.  ('Indent  with  Lorison/  14  Elizabeth,  in  'Hari 
MSS./  Brit  Mus.,  698.)  The  custom  of  placing  the  moneyer's  name 
upon  the  coins  prevailed,  as  already  observed,  at  a  very  early  period  in 
this  island ;  indeed  we  find  it  upon  the  money  of  IScs^^beiiit^  king  of 
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Kent,  wliibh  la  the  leoond  in  point  of  Mitiqnitj  in  the  Anglo-Saxon  eeries, 
and  must  be  doted  about  the  middle  of  the  aeyenth  century.  It  was 
umially  stamped  upon  the  reverse  of  the  ooin,  but  in  some  few  instances 
it  is  found  upon  the  obyerse,  whilst  the  name  of  the  monarch  is  removed 
to  the  other  side.  The  names  of  two  moneyeis  sometimes  occur  upon 
the  same  coin.  From  the  time  of  Aethektan,  with  some  few  exceptions 
only,  the  name  of  the  town  waa  added,  probably  in  conformity  to  his 
law  that  the  money  should  be  coined  within  some  town.  (Wilkins, 
'  Leg.  Anglo-Sax.')  The  name  of  the  mon^yer  is  not  found  lower  than 
the  reign  of  Edward  I.,  but  that  of  the  mint  was  not  entirely  disused 
in  the  last  year  of  Queen  Elizabeth. 

We  now  come  to  the  third  subject — ^the  actual  manu&oturing  pro- 
ceases.  The  mode  of  coinage  in  early  times,  at  least  in  this  country,  as 
far  as  it  can  now  be  traced,  was  rude  and  inartificial ;  the  sole  expedient 
emploved  bein£  to  fix  one  die  firmly  in  a  wooden  block,  and  to  hold 
the  other  in  tbe  hand  as  a  puncheon ;  when,  by  striking  the  latter 
forcibly,  and  repeatedly,  with  a  hammer,  the  impression  required  was 
at  length  worked  up.  This  method  appears  to  have  been  nearly 
coeval  with  the  first  invention  of  ooined  money ;  and  it  is  a  singular 
fact  that  no  improvement  of  any  importance  waa  made  in  it,  untU  the 
power  of  the  screw  was  applied  to  coinage  in  the  French  mint  about 
the  middlo  of  the  16th  century.  (Le  Bknc,  'Traits  Hist  da 
Monnoyes  de  FVance.') 

The  present  mode  of  proceeding  at  the  Mint  may  be  briefly  described 
as  followB : —  • 

When  ingots  of  gold  arrive  at  the  Mint,  they  aro  carefully  weighed, 
the  weight  registered,  and  a  receipt  given.  Assay  pieces  are  cut  from 
thom ;  and  they  are  assayed,  to  ascertain  exactly  how  much  the  gold  la 
above  or  below  standard,  if  at  aU.  Th^  then  pass  to  the  melting- 
house,  where  the  melter  weighs  them,  and  gives  a  receipt  for  them. 
Each  ingot  is  about  8  inches  long^  8  inches  wide,  and  1  inch  thick ;  if 
the  gold  be  standard,  the  value  is  about  80<M. ;  and  to  bring  it  to 
standard,  an  amount  of  alloy  is  added  depending  on  the  result  of  the 
assay.  Six  ingots,  with  the  necessary  alloy,  are  put  into  one  crucible ; 
and  several  such  orudhles  axe  placed  in  seven  chiutwal-heated  furnaces. 
Numerous  cast-iron  moulds  aro  arranged  in  a  frame ;  the  molten  gold 
is  ponrod  into  these ;  and  ^en  cold,  each  mould  is  opened,  andabar  of 
gold  taken  out,  21  inches  long,  Ifixiohes  broadband  1  inch  thick,  if  for 
aoveroigns ;  but  somewhat  longer  and  narrower  if  for  half-soveroigns. 
If  for  (uver  coinage,  the  ingots  aro  18  inches  long,  5  inches  wide,  and 
4  inchea  thick,  valued  at  about  250<. ;  the  weighmiB^,  assaving,  melting, 
and  casting  into  bars,  an  nearly  the  same  aa  for  gold,  out  requiring 
larger  apparatus,  on  account  of  the  greater  weight  of  metal  operated 
upon.  The  bars  into  which  the  silver  is  cast  are  21  inchea  long,  from 
I  to  2|  inches  wide,  and  from  }  to  1  inch  thick,  according  to  the  kind 
of  coins  to  be  made.  The  bars  aro  then  transferred  to  the  rolling-milL 
The  machinexy  next  brought  into  use  is  of  a  very  powerful  chancter, 
worked  by  steam-enginea  recently  set  up  by  Messrs.  HalL  There  are 
six  pairs  of  rolling-cylinders,  varymg  from  14  to  10  inches  in  diameter, 
all  with  hardened  steel  surfaces,  and  highly  polished.  Evexy  bar  is 
passed  many  times  through  the  rollers,  vmioh  aro  brought  closer  and 
closer  to  accommodate  the  reduced  thicknesa.  The  bars,  thus  length- 
ened to  7  or  8  feet,  aro  cut  into  five  pieces  each;  then  annealed  in  a 
furnace ;  then  rolled  again ;  and  ao  on — until  brou^t  to  the  respective 
thicknesMS  for  the  difierent  kinds  of  coin ;  or  rather,  slightly  in  excess 
of  that  thickness.  All  these  operations- aro  nearly  the  same  in  character 
for  silver  and  for  copper  coins  aa  for  gold. 

The  filleta  of  goM  are  then  transferred  to  the  flatUng-mill,  whero 
they  aro  passed  between  rollen  exquisitely  adjusted,  so  as  to  make  the 
fillet  uniform  in  thickness  in  eveiy  part,  and  exactly  thick  enough  for 
a  sovereign  or  half-sovereign.  Trial-blanks  cut  from  each  fillet  must  not 
vaiy  in  weight  moro  than  |th  of  a  grain,  or  the  whole  fillet  is  rejected. 
The  cutting-out  of  a  small  number  of  trial-blanks  is  effected  by  a 
hand-punch ;  but  the  cutting-out  of  the  blanks  which  aro  to  form  the 
coins  themselves  is  the  work  of  twelve  powerful  presses  ran|^  in  a 
drde.  The  fillets  are  fed  into  each  press  b^  boys ;  and  stamps,  worked 
by  pneumatic  power,  spoedHy  cut  them  up  mto  blanks.  Eadimadiine 
outs  out  as  tut  as  a  boy  osn  feed  it  (about  60  per  minute) ;  and  in 
busy  times  the  whole  twelve  preases  cut  about  200,000  sovereign-bhmks 
per  day.  The  scrap  or  soskI  is  sent  back  to  the  melting-house.  After 
another  careful  weighing  and  registering,  the  blanks  are  tied  up  in 
bags  and  sent  to  the  weighing-room.  Men  used  to  be  employed,  under 
the  name  of  fuert,  to  weigh  each  bknk  separately ;  but  in  1866  twelve 
exquisite  automatic  weigUng-maohines  were  introduced,  the  invention 
of  Gaptain  (afterwards  Colonel)  Harness,  the  deputy  master.  Machines 
of  somewhat  simikr  charatiter  had  been  before  invented  by  Mr.  Cotton, 
to  be  used  for  sovereigns  at  the  Bank;  but  those  now  adverted  to  aro 
for  blanks.  The  blanks  aro  fed  into  each  machine  through  a  spout ;  a 
alide  pushes  each  blank  upon  a  delicate  balance,  whero  it  remains 
exactly  three  seconds  to  poise  itself;  if  correct  in  weight  to  ^th  of  a 
grain,  another  slider  comes  forward  and  pushes  it  over  the  edge  into  a 
*'  medium  "  or  conect  box ;  while  the  few,  veiy  few,  which  overpass 
this  limit  in  either  direction,  aro  pushed  into  a  "heavy"  or  "light" 
box,  as  the  case  may  be.  Under  the  sedulous  caro  of  Colonel  Harness 
and  Professor  Orahiun,  the  rolling,  drawing,  and  cutting-out  aro  now 
ao  accurately  performed  that  98  or  99  blanks  fall  into  the  **  medium  " 
box  out  of  every  100.  All  blanks  for  gold  coins,  and  aU  for  silver 
coins  except  those  of  vexy  small  denominations,  are  now  tested  by 


these  beautiful  machines;  these  small  coins  aro  tested  at  so  msny  to  the 
ounce,  and  copper  coins  at  so  many  to  the  pound — or,  at  least,  the 
blanks  for  them.  The  weighed  bhuus  aro  then  paased  to  the  marking- 
machines,  which  are  eight  in  number ;  these,  by  a  very  peculiar  move- 
ment, so  roll  the  blanks  as  to  make  the  peripheries  perfectly  circular, 
and  to  raise  a  slight  projecting  edge  on  each  surface — not  to  produce  a 
nulUd  edge,  but  to  facilitate  the  stamping.  After  this,  the  blanks  aro 
annealed  by  being  exposed  to  a  cheny-red  heat  for  a  few  minutes ; 
thc^  are  next  cooled  in  water,  pickled  or  blanched  in  dilute  sulphuric 
acid,  dried  with  heated  beech-wood  sawdust,  and  made  up  into  joartuyt, 
or  bags  of  definite  weight,  which  in  the  case  of  sovereign-blanks  amount 
to  16  lbs.  troy,  or  701  pieces. 

The  blanks  are  ndtt  coined  or  stamped.  The  coining-presses,  eight 
in  number,  are  very  strong  and  massive,  having  to  bear  a  great  strain 
during  the  opmtions.  Rouleaux  or  piles  of  blanks  are  supplied  to  a 
tube,  from  which  they  one  b^  one  fiUl  upon  the  lower  die,  supported 
by  an  anvil;  the  upper  die  is  brou^t  down  upon  the  blank  by  a 
peculiar  combination  of  screw-power  and  pneumatic  power,  and  a 
sovereign  stamped  on  both  sides  falls  out,  milled,  too,  at  the  edge.  An 
analogous  prooeai,  varied  only  in  details,  is  employed  for  other  coins. 
If  all  the  eight  presses  are  fully  in  action,  they  will  stamp  200,000 
coins  per  day.  After  being  once  again  weighed,  the  sovereigns  are  put 
up  in  bs^  of  701,  and  these  in  larger  parcels  of  6608.  On  the  day 
after  being  stamped,  the  sovereigns  are  conveyed  to  a  central  office, 
where  they  are  pixed,  or  ofiScially  tested.  If  medals  instead  of  coins 
aro  being  struck,  the  operations  are  lengthened  hj  tUs  droumstance^— 
tha^  on  account  of  the  high  relief  of  the  device,  evexy  blank  requires 
many  blows  and  many  annealings  before  it  can  receive  the  full  effect 
of  the  impression. 

The  amount  of  coinage  in  each  year  varies,  according  to  the  fluc- 
tuations of  internal  and  foreign  trade.  In  some  years  it  barely  reaches 
1,600,000/.,  while  in  othen  it  has  exceeded  12,000,000^  During  the 
last  twenty  yesrs  it  has  avenged  something  over  6,000,000^  annually. 

From  the  money,  when  completely  finished,  two  pieces  aro  to  be 
taken  from  evexy  16  lbs.  weight  of  gold,  and  two,  at  least,  from  evexy 
60  lbs.  weight  of  silver,  one  for  the  private  assay  with^  the  Mint,  and 
the  other  for  the  trial  of  the  Fix. 

Preparationa  aro  now  being  made  for  changing  the  character  of  the 
English  copper  money.  The  coins  aro  not  only  very  heavy,  but  they 
are  absurdly  uneouaL  One-fifth  of  the  whole  quantity  is  on  an  average 
60  years  old ;  and  the  pence  then  coined  aro  at  the  rate  of  16  to  the 
pound,  whereas  those  of  later  date  aro  mostly  24  to  the  pound.  The 
copper  coinsge  atpresentin  diculation  is  supposed  to  be  about  8600  tons, 
worth  880,0002.  as  mero  copper,  but  80O,000(.  aa  coins.  It  is  now 
intended  to  replace  the  whole  of  these  with  bronze  coins,  consisting  of 
96  parts  copper,  4  of  tin,  and  1  of  zinc.  They  will  be  so  much  lighter 
than  the  coina  now  existing  that  the  government  expect  a  profit  beyond 
aU  the  minting  expenses,  while  the  public  will  probably  be  well  satisfied 
with  the  chaxige.  A  bronze  peony  or  halfpenny  will  be  a  token,  issued 
for  moro  than  ita  intrinsio  value ;  but  where  the  government  keeps 
good  faith,  no  harm  will  result.  The  decided  satisfaction  expressed  in 
France  at  the  new  bronze  coinage  has  influenced  tiie*  English  govern- 
ment in  this  matter.  If,  as  is  stated,  thero  aro  to  be  48  bronze  pennies 
to  the  pound,  the  weight  of  each  will  be  only  one-third  of  that  of  the 
xnassive  old  "ring"  pence  of  George  III/s  reign,  and  one-half  of  that 
of  the  smaller  pennies ;  and  the  coins  will  be  useful  for  weighing,  at 
8  to  the  ounce.  At  the  present  time  (July,  1860),  Mr.  Leonsrd  Wyon 
is  preparing  the  dies,  and  Messrs.  Boulton  and  Watt  the  machinexy,  for 
this  new  bronze  coiiiage.  A  partial  adoption  of  the  decimal  system 
ooneurrently  with  this  chaoge  has  been  strongly  urged,  but  no  such 
plan  seems  to  be  intended. 

A  few  words  will  suffice  rotating  to  colonial  and  foreign  mmts.  The 
Royal  Mint,  on  Tower  Hill,  makes  the  coins  for  most  of  the  colonies ; 
but  the  colonists  have  a  voice  in  determining  the  denominations  and 
values  of  the  coins.  The  Canadian  legiskturo  adopted  the  decimal 
system  of  coinage  in  1866,  and  had  entirely  new  moneys  mi!it*>d  to 
carry  out  the  change.    There  are  twenty-cent,  ten-cent,  and  five<;ent 

Eieoes  in  silver,  and  one-cent  pieces  in  bronze.  The  sizes  and  weights 
ave  been  very  ingeniously  adjusted,  so  as  to  make  the  coins  useful  aa 
weights  and  measures,  as  well  as  monevs  :  thus,  the  oent  pieces  aro 
exactly  one  inch  in  diiamoter,  and  weigh  exactly  100  to  the  pound 
avoirdupois;  they  pass  current  for  exiustly  100  to  a  United  States 
doUar,  and  24  to  an  English  shilling.  The  Calcutta  Mint»  for  the 
service  of  a  vast  population  in  India,  has  for  manv  years  been  one  of 
great  magnitude;  but  in  1869  it  underwent  such  augmentations  as 
rendered  it  the  most  important  in  the  world ;  it  has  at  least  double 
the  coining  power  of  the  London  Mint.  There  are  also  large  mints  at 
Bombay  iad  Madras.  Australia,  after  the  discovery  of  gold  in  that 
country,  wished  to  have  a  mint  for  coining.  Each  colony  applied 
in  1851.  The  government  expressed  willingness,  under  proper  con- 
ditions for  security,  the  colonies  to  pay  the  whole  expense.  The  Master 
of  the  Mint  prepaid  an  estimate,  showing  that  10,0002.  would  be 
required  for  a  building  and  machinerv  sufficient  to  coin  6,000,000 
pieces  annually,  and  that  a  Isrger  outlay  would  ensure  a  yet  larger 
ratio  of  increase  in  productive  power.  New  South  Wales,  accepting 
the  terms,  transmitted  10,000/.  m  1862  for  the  commencement  of 
operations.  Machinery  was  sent  out  in  1864,  and  the  Sydney  Mint 
commenced  work  in  1866;  it  ooined  about  460,000  ozs.  of  gold  into 
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aovereigiis  and  half-sovereigiiB  in  a  year  and  a  half,  and  more  powerf al 
machinery  has  since  been  sent  out.  In  Califonua  there  ia  a  mint 
with  great  producing  power,  which  has  undergone  gradual  enhurge- 
ment  to  adapt  it  to  the  wants  of  the  gold-diggers  and  dealers  of 
that  country.  Th«  United  States  government  has  had  experimental 
pieces  minted  in  a  mixed  metal  of  copper  and  nickel;  but  they 
are  veiy  inferior  in  appearance  to  bronze.  In  France,  the  coinage  ia 
not  managed  by  the  government,  but  by  a  peculiar  company,  who 
are  paid  by  the  state  at  the  rate  of  li  francs  for  coining  1  kilogramme 
of  silver  money,  and  6  francs  for  1  kilogramme  of  gold,  the  proportion 
between  the  number  of  large  coins  and  that  of  small  being  matter  of 
stipulation.  In  1857  the  French  withdrew  their  copper  coins,  and 
replaced  them  with  lighter  and  better  stamped  coins  in  bronze, 
realising  a  very  considerable  profit  by  the  change,  on  account  of  the 
much  smaller  quantity  and  viJue  of  metal  in  the  new  coins  than  the  oldi 
MINU£T  {memtet,  Fr.),  a  graceful  slow  dance,  which,  according  to 
Brosaard,  had  its  origin  in  Poitou,  and,  we  conjecture,  first  made  its 
appearance  either  in  the  middle  or  towards  the  end  of  the  17  th  century, 
for  the  term  is  not  found  in  Mersenne,  but  is  met  with  in  the 
operas  of  Lully.  Manage  derives  the  word  from  menu, "  little,"  the 
paces  of  the  minuet  being  small. 

The  minuet,  as  a  dance,  consists  of  two  strains  or  parts,  of  eight  bars 
each,  in  three-crotchet  time,  and  both  are  repeated ;  but  as  it  seems  to 
have  been  introduced  together  with  hoops  and  haijlr-powder,  so  it  passed 
away  with  them,  and  has  not  revived  with  their  revival:  except  now 
iftid  then  on  the  stage,  it  is  only  seen  in  dandng  schoob.  As  an 
exclusively  musical  movement,  in  symphonies,  quartets,  ftc,  each 
strain  of  the  minuet  generally  comprises  sixteen  bars,  both  strains 
being  repeated;  and  it  is  followed  by  a  second,  called  the  trio; 
after  which  the  minuet  is  played  once  more,  straight  through.  But 
composers  are  not  very  strict  as  to  its  length,  or  to  that  of  its  supple- 
ment the  tria  For  the  latter  kind  of  minuet  we  are  indebted  to 
Germany:  its  time  is  always  quick — oUegro;  and  when  repeated 
after  the  trio,  the  movement  is  rather  accelerated. 
MINUTK  [AiroLB;  SvzAaxsDCALB ;  Time.] 
MIRACLES.  A  man  may  acquire  his  knowledge  of  any  event  in 
either  of  two  ways ;  by  his  own  observation,  or  by  information  from 
others.  The  knowledge  of  an  event  which  a  man  obtains  from  his 
own  observation  is  generally,  to  him,  the  highest  degree  of  evidence 
and  the  surest  ground  of  belief ;  but  not  therefore  the  surest  ground 
of  a  true  opinion.  The  knowledge  of  an  event  which  a  man  derives  by 
information  from  others  is  not,  to  him,  so  high  a  degree  of  evidence  as 
that  which  he  obtains  from  his  own  observation ;  but  it  does  not  there- 
fore follow  that  it  is  not  so  sure  a  ground  of  true  opinion.  All  the 
knowledge  which  a  man  derives  from  his  own  observation  may  be  called 
experience :  all  that  he  derives  from  the  observation  of  others  may,  for 
the  sake  of  distinction,  be  called  evidence ;  it  is  tiie  experience  of 
others  communicated  to  him,  either  orally  or  by  writing. 

£very  event  which  has  taken  place,  or  is  said  to  have  taken  place, 
m:iy  be  the  subject  of  evidence.  A  man  who  has  witnessed  an  event 
luiuself  entertains  no  doubt  of  its  reality,  imleas  he  has  some  suspicion 
that  a  fraud  was  practised,  or  that  for  some  reason  or  other  the  event 
of  which  he  was  a  witness  was  not  such  an  event  as  it  appeared  to  him 
to  be.  An  eye-witness  therefore  of  an  event  has  noting  to  gufird 
against,  so  far  as  concerns  his  own  conviction,  but  deception  by  others, 
or  mistake  or  misapprehension  on  his  own  part.  When  a  man  derives 
his  knowledge  of  an  event  from  the  information  of  others,  there  is,  in 
addition  to  the  causes  of  error  which  may  exist  where  he  is  an  ^e- 
witness,  the  further  cause  of  error  which  may  arise  from  the  witness 
whose  evidence  he  receives  being  interested  in  deceiving  him,  or  being, 
from  whatever  cause,  disposed  to  deceive  hioa.  There  is  no  supposable 
event  which  may  not  be  the  subject  of  evidence ;  and  when  all  reason 
for  supposing  deception,  mistake,  or  intention  on  the  part  of  the 
Mitneaa  to  deceive,  is  removed,  there  is  no  event  which,  when  wit- 
nessed, does  not  thereby  acquire  some  degree  of  probability.  It 
must  be  admitted  that  the  ascertaining  that  there  is  neither  deception, 
mistake,  nor  intention  to  deceive,  is  generally  the  main  matter  in  esti- 
mating the  value  of  evidence;  but  the  estimating  the  value  of  the 
evidence  in  any  given  case  is  a  difierent  thing  from  determining  what 
may  be  the  subject  of  evidence,  which  is  the  matter  tiiat  we  are  here 
considering. 

Man  is  so  constituted,  that  any  event  alleged  to  have  taken  place  is 
at  once  placed  by  the  mind  either  among  events  which  are  common  or 
among  events  which  are  uncommon.  In  the  former  case,  before  any 
evidence  is  fumiuhed  as  to  the  fact,  there  is  a  disposition  to  believe 
that  it  is  true ;  and  even  the  soundest  judge  of  human  evenia,  though 
he  will  believe  no  alleged  event  without  sufficient  evidence,  readily 
acquiesces  in  the  probability  of  an  alleged  event  of  a  common  kind 
being  a  true  event.  In  the  case  of  an  unconunon  event,  the  matter  is 
difierent ;  most  persons  are  indisposed  to  consider  it  probable  that  the 
uncommon  event  has  actually  taken  place,  and  many  persons  at  once 
assume  its  impossibility,  or  at  least  assume  that  it  has  not  taken  place. 
But  there  is  no  rationiEd  ground  either  for  admitting  the  truth  of  a 
common  event  without  sufficient  evidence,  or  for  refusing  assent  to  an 
uncommon  event  supported  by  sufficient  evidence.  An  event  the  most 
common  in  the  course  of  human  life,  an  event  the  probability  and 
possibility  of  which  no  man  wUl  deny,  requires  as  mu<^  evidence  in 
order  to  be  proved  as  any  event  the  most  uncommon  or  any  kind  of 


thing  or  event  that  has  never  been  heard  of  before.  In  both  caaea,  tiw 
testimony  of  one  ^e-witness  at  least  is  required ;  and  auppoain^  the 
absence  of  mendacity  in  the  witness  and  of  aU  reason  for  supposing 
him  to  be  deceived,  the  uncommon  event  is  proved  as  much  aa  the 
common  event.  How  much  and  ^riiat  will  be  necessary  in  either  case 
to  show  the  absence  of  mendacity  or  of  deception,  is  a  qtMslaiHi  that 
concerns  the  estimation  of  the  value  of  the  endenoe  in  any  given  caa^ 
and  cannot  be  determined  generally. 

Thus,  it  appears  that  an  event  alleged  to  have  taken  plaod  may  either 
be  one  of  a  kmd  that  is  consistent  with  a  person's  experience,  or  it 
may  be  consistent  with  it.  But  the  evidence  in  support  of  an  event 
of  either  description  may  be  precisely  the  same  in  dc^jree  and  kind;  it 
may  be  the  evidence  of  persons  of  integrity  unimpeached,  of  jodg- 
ment  approved,  and  of  observation  and  aouteness  unquestioned. 

In  the  two  cases  supposed,  the  evidence  is  precisely  the  same  :  the 
only  dififerenoe  is  in  the  mental  state  of  the  person  to  whom  it  ii 
addressed.  All  intention  or  disposition  to  deceive,  on  the  pert  of  the 
witnesses,  is  by  the  supposition  out  of  the  way,  and  therefore  the  caas 
is  reduced  to  that  of  the  receiver  of  the  evidence  being  an  eye-witnefl^ 
and  if  he  believee  the  witnesses  to  have  as  much  peneteation  and  judg- 
ment as  himself,  their  evidence  is  as  good  to  him  as  hia  own  expenenoa 
would  have  been ;  and  if  he  thinks  the  wxtnesaes  have  ihore  penetntioa 
and  judgment  than  himself,  it  is  better.  Thero  is  then  no  reeeon.  why 
a  man  should  not,  under  Ihe  oiroumstanoeB  supposed,  beheve  an  event 
which  is  inconsistent  with  his  own  experience,  as  well  as  one  that  ia  con- 
aistent  with  it 

The  true  cause  of  all  the  dispute  about  the  reality  of  eveaxke  called 
miraculous  is  this : — ^the  estimation  of  the  evidence  in  the  particular 
instanoeor  instances,  has  been  confounded  with  the  questicm  of  evidence 
generally.  As  a  matter  of  evidence,  any  fact  may  be  alleged  aa  the  &et 
to  be  proved,  and  the  possibility  of  a  proof  equal  in  value  to  the  proof 
derivable  from  a  man's  own  observation  cannot  be  denied.  But  whether 
any  alleged  fact  has  been  proved  or  not,  is  quite  a  diffisrent  queadon. 
It  is  not  here  said  that  any  supposable  fact  or  event  may,  by  poanfai- 
lity,  be  supported  by  evidenoe  aa  strong  as  that  arising  frnn  a  nua 
bemg  an  eye-witness. 

The  assertion  that  any  alleged  event  is  inconsistent  with  experience, 
may  mean  either  the  experience  of  the  objector,  or  the  evidence  (that 
is,  the  experience)  of  others;  or  it  may  mean  both.  Taken  in  ite 
oddest  acceptation,  tiie  assertion  cannot  be  properly  made  of  any  fact 
or  event  alleged  to  have  taken  place ;  for  by  the  aupposition,  the  event 
is  consistent  with  the  experience  of  the  person  who  bean  eridenoe  to 
it.  If  a  fitct  or  an  event  riiould  be  told  to  a  person,  of  vdiich  thera 
was  no  similar  event  on  record,  it  mig^t  be  said  that  experleuce  did 
not  show  any  similar  event ;  but  though  this  might  be  »  Tery  good 
reason  for  examining  the  evidenoe  most  strictly,  it  is  no  reewon  at  all 
against  evidence  in  suf^Kvt  of  it  which  is  Iree  from  all  the  objecticoi 
above  enumerated. 

But  it  may  be  said,  what  does  this  lead  to  ?  It  leads  to  this,— to 
the  admiasion  that  any  alleged  fact  or  event  is  a  possibility ;  and  it 
leads  to  the  proper  examination  of  the  evidence  by  which  it  ia  sup- 
ported. Suppose  the  event  to  be  a  shower  of  stones  recorded  in  Livy. 
The  investigation  is  relieved  of  one  difficulty  by  the  fact  of  diowers  of 
stones  being  attested  by  evidence  in  modem  times  nmoh  Oiore  Batia> 
factory  than  that  of  Livy.  A  man  may  therefore  commence  sock 
inquiiy  by  admittmg  that  the  particular  oireumstanoe  recorded  by 
Livy  may  have  taken  place ;  though,  if  he  had  not  satisfactmiy  evidenoe 
of  such  a  kind  of  events  having  taken  place  before,  he  could  not  com* 
mence  his  inquiry  by  *wa^^i"g  such  admission ;  for  the  admiaaion  that 
such  an  event  might  have  taken  place  could  only  be  made  'when  tho 
event  was  proved  to  have  taken  place,  and  would  then  be  uaeleea. 
Further ;  prior  to  receiving  any  evidence,  we  cannot  say  that  th.e  event 
is  one  that  could  not  have  taken  place.  Whether  a  shower  of  atonea, 
as  recorded  by  livy,  did  fall  or  not,  depends  for  proof  exactly  on  the 
same  principles  as  other  evenia  recorded  by  him. 

Now  many  of  the  facts  or  events  which  are  called  miracleB  are  of 
the  kind  which  may  be  considered  as  unlike  any  other  eventa  oa 
record;  the  fact,  for  example,  of  Jesus  raising  Laaurus  from  the  dead, 
which  we  will  suppose,  for  the  present  purpose,  to  be  the  first  event 
of  the  kind  on  record.  With  reference  to  an  event  of  thia  kind,  Hume 
remarks,  "  In  order  to  increase  the  probability  against  the  testimoiiy 
of  witnesses,  let  us  suppose  that  the  fact  which  they  affirm,  inetead  ol 
being  only  marvellous,  is  really  miraculous;  and  sappose  abo  that  the 
testimony,  considered  apart^  and  in  itaelf,  amounta  to  an  entire  proof ; 
in  that  case,  there  is  proof  against  proof,  of  which  the  strongest  must 
prevail,  but  still  with  a  diminution  of  ita  force,  in  proportion  to  that  ol 
its  antagonist"  The  opposing  proof  hero  reforred  to  is  what  Honoe 
calls  experience,  a  word  which  he  has  used  in  his  Essay  in  a  very  loose 
sense.  fVom  what  has  been  said  in  this  article,  it  will  be  peroetTed 
that  the  view  which  the  writer  takes  of  evidenee  is  altogether  dififorent 
from  that  of  Hume.  If  the  "  testimony,  oonaidered  apart  and  in  itaelf, 
amounts  to  an  entiro  proof,"  the  thing  or  event  is  proved^  whether  it 
be  one  kind  of  thing  or  another ;  and  thia  conclusion  is  logioally  con- 
tained  in  Hume'a  words.  It  is  however  clear  that  Hume  did  not 
mean  to  say  that  which  his  words  do  mean;  for  he  urges  against  thia, 
which  would  be  entire  proof  if  the  thing  wero  not  miraculooa,  the 
objection  that  it  is  miraculous ;  and  this  is  the  whole  of  the  matter 
that  his  Eflsay  in  effect  contains,  which,  as  it  has  been  well  remarked. 
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"  oonfoandfl  the  principle  of  belief  with  the  8ubjeot*nuitter  to  which  it 
is  to  be  applied."  (Starkie, '  On  Eyidenoe/  I,  p.  473,  note.)  *  This  is 
the  case  in  the  first  port  of  Hume's  '  Essay  on  Miracles ;'  the  second 
part  merely  professes  to  show  that  no  miraculous  erents  hare  ever  been 
established  on  so  full  eridence  as  may  amount  to  entire  prool 

Every  person  tmderstands  what  is  meant  by  the  laws  of  nature. 
The  material  world  and  the  world  of  thought  are  subjected  to  certain 
general  laws,  or,  to  speak  more  accurately,  the  phenomena  succeed  one 
another  in  a  certain  order,  which,  as  far  as  sTtdenoe  extends  backward, 
has  been  generally  unaltered.  We  say,  generally,  for  deviations  from 
this  order  are  alleged  to  have  occurred  at  various  times  and  in  various 
places.  Now  deviations  from  those  laws  are  sninposed  to  present,  and 
indeed  do  present,  events  which  stagger  the  b«bef  of  many  persons, 
and  which  axe  regarded  by  others  is  totally  untrue.  Some  have  gone 
so  fa^r  as  to  sav  that  such  events  are  impoaaible ;  thereby  destroying 
the  very  ground  of  sU  evidence,  for  we  can  never  determine  before- 
hand tiie  truth  or  falsehood  of  the  matter  offered  to  be  proved ;  unless 
indeed  the  thing  asserted  and  proposed  to  be  proved  should  be  a 
general  proposition,  and  a  man  would  be  able  by  his  own  esroeiienoe 
to  contradict  it  in  one  or  more  particular  instances :  in  such  case,  a 
man  might  beforehand  deny  the  thing  proposed  to  be  proved.  This  is 
in  fact  Tillotson's  ai-gument  against  the  real  presence,  which  Hume 
"flattered  himself "  was  of  "a  like  nature  "with  the  argument  that 
he  "  had  discovered." 

Hiune's  definition  of  a  miracle,  at  least  the  first  part  of  it,  appears 
unobjectionable :  it  is  defined  by  him  to  be  "  a  tranJBgression  of  a  law 
of  nature  by  a  particular  volition  of  the  Deity,  or  by  the  interposition 
of  some  invisible  agent." 

The  true  notion  of  a  miraculous  event  then  is  an  event  that  was 
inconsistent  with  the  course  of  nature,  as  known  at  the  time  when  the 
event  is  alleged  to  have  taken  place,  and  would  be  inoonsiBtent  with 
it  if  it  were  to  take  place  now ;  and  further,  it  must  be  such  an  event 
as  by  the  supposition  is  inconsLstent  with  and  cannot  take  place  by 
virtue  of  the  laws  of  nature  as  established.  If  it  is  an  event  that 
happens  by  virtue  of  what  is  called  a  law  of  nature,  known  or 
unknown,  it  is  not  a  miracle  as  the  term  is  properly  understood. 

If  the  raising  ot  Lazarus  from  the  dead  was  an  event  which  took 
place  by  virtue  of  a  pre-established  law  or  course  of  events,  in  which 
this  one  event,  to  us  an  apparent  exception,  was  in  fact  a  necessary 
consequence  of  this  pre-established  law  or  course  of  events,  such  event 
is  not  a  miracle,  nor  sudi  an  event  as  is  generally  understood  by  the 
word  miracle.  Those  men  who  would  bring  miracles  within  what  are 
called  the  laws  of  nature,  mistake  the  question.  If  the  event  of  the 
raising  of  Laanrus  from  the  dead,  and  all  the  attendant  ciroumstances^ 
took  place  in  the  course  of  things,  sgreeably  to  a  general  law  unknown 
to  us,  such  an  event  is  as  much  an  event  oonnistent  with  what  are 
called  the  laws  of  nature,  as  the  event  of  any  man's  death ;  but  in  that 
case,  it  is  not  the  kind  d  event  which  the  New  Testament  presenla  to 
us.  Whether  however  it  is  the  one  kind  of  event  or  the  other, 
matters  not  as  to  the  evidence  of  it,  which  is  in  no  way  concerned  about 
the  kind  or  quality  of  the  event. 

To  take  then  the  case  of  a  man  being  raised  from  the  dead ;  can  the 
evidence  of  such  a  fact  amount  to  proof  ?  It  can  amount  to  proof  as 
strong  as  that  which  a  man  would  derive  from  being  an  eye-witness  of 
such  an  event,  and  having  every  opportunity  of  examining  it  Whether, 
in  a  given  instance,  the  proof  is  so  strong  as  this,  must  be  ascertained 
by  weighing  the  evidence,  which  is  quite  a  different  matter  from  the 
possibility  of  such  an  event  being  proved,  which  is  sU  that  is  here 
insisted  on.  Whether  the  proof,  when  made  as  strong  as  we  have 
supposed,  will  convince  a  man,  is  no  longer  a  matter  tluit  in  any  way 
belongs  to  the  general  question  of  evidence.  The  judgment  that  a 
man  will  form  on  the  report  of  others  must  be  left  to  himself.  As  a 
man  must  always  decide  for  himself  whether  he  will  trust  his  own 
senses,  so  he  must  also  decide  whether  he  can  believe  that  which  a 
credible  witness  says  he  has  seen. 

Other  views  of  the  nature  of  miracles,  of  their  antecedent  proba- 
bility, historical  character,  and  what  is  called  'evidential'  value,  differ- 
ing more  or  less  from  what  is  set  forth  above,  and,  in  their  sceptical 
or  critical  point  of  view,  from  that  of  Hume,  have,  during  the  last 
few  years,  Men  repeatedly  put  forth  and  answered  with  great  learning 
and  logical  acumen  on  the  Continent  (especially  in  Germany)  and  in 
our  own  country.  The  nature  and  extent  of  the  controversy  would 
however  render  it  impracticable,  even  if  it  were  desirable,  to  enter  into 
it  here,  where  all  that  has  been  attempted  is  to  show  the  prindple 
involved  as  a  question  of  evidence  and  antecedent  wobability.  fnie 
writings  of  Paulus,  Kosenmtiller,  Wegscheider,  and  De  Wette  in  Qerman, 
and  of  Theodore  Parker,  F.  Newman,  ftc.,  in  English,  will  show  the 
various  phases  of  the  recent  sceptiod  snd  rationalistio  reasonings 
against  the  credibility  of  miracles,  whilst  those  of  Archbishop  Whately, 
Deans  Lyell,  and  Trench,  and  1&.  Mansell  will  supply  the  arguments 
by  which  their  objections  have  been  met  by  what  are  regard^  as  the 
most  orthodox  authorities.  With  these  may  perhaps  be  compered 
the  views  of  writers  like  Neander,  Professor  Jowett,  and  B.  Powell. 

MIRAGE   [Reflbotiov  akd  Refraction,  Atmospbebio,  Extba- 

OBDINART.] 

*  It  may  n&t  be  improper  to  add,  that  the  writer  bj  no  meant  assents  to  an 
the  argnmeBia  oootalaed  in  the  note  referred  to. 


MIRROR.    [Speculum.] 

MISDEMEANOR  is  a  term  applied  in  the  law  of  England  to 
crimes  and  o£fonces,  whether  of  commission  or  of  omission,  less  than 
felony.    [Felony.] 

At  common  law,  persons  convicted  upon  an  indictment  [Indict- 
ment] for  a  misdemeanor  are  pumshable  by  such  fine,  or  by  such 
term  of  imprisonment  short  of  imprisonment  for  Ufe,  or  by  such 
amount  both  of  fine  and  imprisonment,  as  the  court  before  which 
the  offenders  are  convicted,  in  its  discretion  awards.  By  several 
statutes  special  modes  of  punishment  are  provided  for  some  particular 
misdemeanors.  But  it  frequently  happens  that  even  in  creating  new 
misdemeanors,  the  legislature  affixes  no  particular  punishment.  In 
such  cases,  the  newly  constituted  offence  is  punishable  as  a  misde- 
meanor at  common  law.  Generally,  wheievar  a  statute  prohibits  an 
act,  as  a  matter  of  pubUc  grievance,  or  commands  an  act,  as  a  matter 
of  public  convenience,  all  things  dona  or  omitted  oontrary  to  the 

Erohibition  oi'  command  are  punishable  aa  miademeanors  at  common 
kw;  it  being  a  common-law  offenoe  to  disob^  a  statute,  even 
though  the  act  or  omission  be  not  attributable  to  a  corrupt  motive. 
Where  a  statute,  in  respect  of  an  offenoe  which  was  a  xmsdemeanor 
at  common  law,  provides  a  mode  of  proceeding  different  from  that  of 
the  ordinary  course  by  indictment,  either  the  extraordinary  or  the 
ordinary  mode  may  be  adopted.  Thus  if  a  statute  give  authority  to 
the  court  of  quarter^essions  to  make  an  order  respecting  some  par- 
ticular matter,  and  prescribes  a  particular  remedy  in  case  of  disobedi- 
ence, a  party  dieob^ing  an  order  made  in  pursuance  of  the  statute 
may  be  proceeded  against  either  in  the  mode  preecribed  by  tiie  statute 
or  by  indictment.  He  would  be  guilty  of  a  misdemeanor  at  oommon- 
]aw,both  aa  having  disobeyed  a  public  statute,  and  as  having  disobeyed 
an  order  made  by  a  court  having  authority  to  make  such  order.  Where 
however  a  statute  has  made  a  matter  a  felony  which  before  was  a  mis- 
demeanor only,  the  offender  cannot  be  indited  for  the  misdemeanor, 
as  the  minor  or  lower  offence  is  said  to  be  merged,  that  is  drowned  or 
absorbed,  in  the  higher  [Mispbision]  ;  but  the  statute  14  and  15  Vict, 
c.  100,  s.  12,  provides  that  if  on  a  trial  for  misdemeanor,  the  facts 
given  in  evidence  amount  in  law  to  felony,  the  accused  is  not  by  reason 
thereof  to  be  entitled  to  acquittal ;  and  no  person  tried  for  misdemea- 
nor is  liable  to  be  afterwards  prosecuted  for  felony  on  the  same  facta, 
unless  the  court  discharges  the  jury  from  giving  a  verdict,  and  directs 
an  indictment  f ot  felony.  Where  a  statute  creates  a  new  offence,  by 
making  unlawful  that  which  was  lawful  before,  and  appoints  a  sum- 
manrmodeof  proceeding,  the  specific  statutoxy  course  must  be  pur- 
sued, and  an  indictment  will  not  lie.  An  act  done  in  contravention  of 
a  statute  which  extends  only  to  private  persons,  or  relates  to  disputes 
of  a  private  nature,  cannot  be  made  the  subject  of  an  indictment ;  for 
no  injuries  of  a  mere  private  nature  not  in  any  degree  concerning  the 
king,  and  not  accompanied  by  a  breach  of  the  peace,  can  be  made  the 
subject  of  a  criminal  prosecution.  Kor  will  an  indictment  lie  for 
an  in&tkotion  of  the  bye-law  of  a  corporation.  But  under  some  droum- 
stanoes  an  indictment  will  lie  for  a  personal  injury,  where  the  act 
or  omission  amounts  to  a  violation  of  duties  incumbent  on  the  party 
as  a  member  of  civil  society,  as  in  the  case  of  a  parent  wilfully 
omitting  to  supply  proper  food  to  an  infant  imable  to  provide  for 
itsell  Where  a  child  is  put  out  apprentice  by  an  order  of  magiB- 
trates,  the  master,  if  he  refuse  to  provide  for  the  child,  may  be 
indicted  for  diwbedienoe  of  such  order.  Any  act  of  wilful  negli- 
gence, whereby  human  life  is  endangered,  is  a  misdemeanor;  as  to 
put  on  board  a  ship  a  package  containing  gunpowder,  oil  of  vitriol 
(sulphuric  acid),  or  other  dangerous  articles  without  giving  notice  of 
the  contents  of  the  padnge,  so  as  to  enable  the  master  of  the  vessel 
to  use  proper  precautions  in  stowing  it.  Every  act  done  for  the 
purpose  of  committing  either  a  felony  or  a  misdemeanor,  ia  itself  a 
misdemeanor.  By  the  14  and  16  Vict,  c.  100,  s.  9,  a  person  indicted 
for  any  misdemeanor  may  be  found  guilty  of  an  attempt,  and  punished 
accordingly. 

As  to  the  former  and  present  course  of  proceeding  upon  indictments 
for  misdemeanors,  see  Tbaybbse. 

Where  a  peer  or  a  commoner  is  impeached  by  the  House  of  Com- 
mons for  a  misdemeanor,  the  lords  spiritual  as  well  as  the  lords  tempo- 
ral are  judges.  The  judgment  is  pronounced  by  the  lord  chancellor, 
and  it  is  binding  though  the  king  dissent  from  such  judgment ;  whereas 
in  capital  cases  the  rojal  aesent  is  neceamy,  and  Um  judgment  is  pro- 
nounced by  the  lord-high-steward.  [Stewabd.] 

MISPRISION  (from  meiprmdre,  which  means  sometimes  to  deal 
improperly  with,  sometimes  to  treat  with  contempt),  is  a  term  used  in 
English  law  in  diffsrent  senses. 

L  In  the  sense  of  criminal  nonfeasance,  or  neglect  to  perform 
important  public  duties,  the  term  is  applied  to  conccudment  of  treason 
or  felony.  Misprision  of  treason  consists  in  a  party's  withholding  hia 
knowledge  of  a  treason  committed,  or  about  to  be  committed,  or  in 
omitting  to  give  information  respecting  it  within  a  ressonable  time  to 
some  public  authority.  If  the  concealment  or  omiaaion  to  reveal  the 
treason  be  aoeompamed  by  express  assent  to  the  treasonable  act  or 
purpose,  or  by  any  drcumstanoes  from  whidi  a  tadt  assent  will  be 
implied,  the  party  is  guilty  of  high  tresson,  as  well  as  of  misprision  of 
treason ;  and  the  crown  may  prosecute  either  for  the  higher  or  the 
lower  offence.  Misprision  of  treason  is  a  misdemeanor  [BiiaoEJiCEANOB}, 
punishable  l^  imprisonment  for  life  and  the  forfeiture  of  the  persuaal 
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property  of  the  offender  abiolutely,  and  of  the  rente  and  proflte  of  hu 
real  property  for  life. 

MiBpriaion  of  felony  ia  a  mmikr  conoealment  in  respect  of  f elonies» 
and  it  is  puniehable  by  fine  and  impriaonment.  In  some,  if  not  in  all 
oaeeB  of  felony,  the  party  may  be  prooeeded  against  for  the  minor 
offence,  or  misdemeanor,  although  a  felony  haa  actually  been  com- 
mitted by  him. 

The  conoealment  of  treasure'troye  [TBEASTTRK-TRoyz]  is  another 
apeciee  of  criminal  neglect,  which  conatitutea  a  misprision  punishable 
by  fine  and  imprisonment. 

IL  Misprision  by  malfeasance,  (by  doing  something  which  ought  not 
to  be  done,)  is  the  commission  of  such  misdemeanors  as  are  construed 
to  involYe  a  contempt  of  the  royal  authority  or  prerogative.  Mai* 
administration  in  high  offices  of  public  trust,  though  indictable  aa  a 
miaprision,  is  commonly,  on  account  of  its  importance,  made  the 
subject  of  parliamentary  impeachment. 

It  ia  a  contempt  of  the  prerogatiye  to  refuse  to  assist  the  king 
when  called  upon,  either  in  his  councils  by  advice,  or  in  his  wars  by 
peraonal  serrioe  within  the  realm  in  cases  of  invasion  or  rebellion ;  to 
refuse  to  join  the  posse  comitatus,  or  power  of  the  county,  when  duly 
required  by  the  sheriff  or  justices ;  to  accept  a  pension  from  a  foreign 
potentate  without  the  consent  of  the  king ;  to  go  abroad  when  forbidden 
ao  to  do  either  by  writ  of  ne  exeat  regno,  or  by  a  general  proclamation, 
or  to  neglect  to  return  from  abroad  when  commanded  oy  the  king^s 
letters;  to  disobey  an  Act  of  Parliament  whero  no  particular  penalty  is 
enacted ;  tA  speak  or  write  against  the  king's  person  or  government,  or 
do  aoythmg  tending  to  lessen  him  in  the  eatimataon  of  hia  subjects ;  to 
weaken  his  government,  or  to  raise  jealouaies  between  him  and  his 
people ;  to  deny  the  king's  title  to  the  crown  in  conmion  unadvised 
speech  [Pbjbiiuribe]  ;  to  use  threatening  or  reproachful  words  to  a 
judge  in  court ;  to  assault  or  threaten  the  adverse  party  in  a  auit,  or 
his  counsel  or  attorney,  or  a  juror  for  his  verdict,  or  a  jailor  or  other 
'  officer  for  exceeding  ms  duty;  to  commit  an  affray  near  the  oourta  of 
Westminster  Hall,  or  at  the  assizes,  but  out  of  the  view  of  the  judges ; 
to  diasuade  a  witness  from  giving  his  evidence;  to  advise  a  person  to 
atand  mute ;  to  disdoae  an  examination  bef oro  the  privy-council  or 
a  grand-jury.  All  these  are  poaitive  misprisions  or  contempts, 
punishable  by  fine  and  imprisonment.  Maliciously  striking  in  the 
palace  in  which  the  king  resides,  whereby  blood  is  dnwn,  is  punishable 
by  fine,  forfeiture,  imprisonment,  and  formerly  also  by  loss  of  the 
offender's  right  hand.  Rescuing  a  person  from  the  custody  of  one  of 
the  superior  courts  of  jtistioe,  in  Westminster  Hall,  or  at  the  assiseB,  ia 
punishable  by  imprisonment  for  life,  forfeiture  of  personal  propeity, 
and  forfeiture  of  the  rents  and  profila  of  real  pittperty  during  Hfe.  A 
stroke  or  blow  given  in  any  of  these  courts,  whettier  blood  be  drawn  or 
not,  or  an  assault  upon  a  judge  whilst  he  is  sitting  in  court,  by  drawing 
a  weapon,  though  no  blow  be  struck,  subjects  a  person  to  the  same 
penalties  as  those  last  mentioned,  and  formerly  also  to  the  additional 
punishment  of  loss  of  the  right  hand. 

The  misprision  which  is  stated  above  to  be  included  in  the  actual 
commission  of  treason  or  felony,  may  be  referred  to  this  second 
division,  as  it  consists  in  mal-feasance  rather  than  in  non-feasance. 
(Blackst '  Com.'  by  Kerr,  ▼.  iv.,  pp.  119-128.) 

IIL  The  term  misprision  is  tHo  applied  to  careless  but  involuntary 
mistakes,  or,  aa  they  would  now  be  called,  clerical  errors,  particularly 
.those  committed  by  public  officers  in  enteriog  the  proceedings  in  a 
cause  or  in  a  judicial  proceeding  upon  the  rolls  or  records  of  the  court ; 
though  it  is  also  applied  to  minredtals  and  mistakea  in  deeds,  &a 
(Roll,'Abr.,'&raii/.) 

MISSAL  (from  the  Latin  mma),  the  book  or  ritual  containing  the 
several  masses  to  be  used  on  particular  days  or  f eaafa. 

The  Roman  missal  waa  originally  compiled  by  Pope  Qelaaiua,  and 
afterwards  reduced  mto  better  order  1^  Oregoiy  the  Ores^  who  called 
it  the  Book  of  Sacraments.  The '  Missale  Romanum,  ex  deereto  Condlii 
Tridentini  restitutum,'  is  that  at  present  in  use.  We  have  an  edition 
before  us,  printed  at  Rome,  in  folio,  1826. 

Anciently,  each  diocese,  and  each  order  of  Religious,  where  they 
chose,  had  their  particular  Missal,  accommodated  to  the  festivals  of 
the  province  or  order.  They  were  consequently  extremely  numerous. 
The  Missals  of  the  18th,  14th,  and  16th  oentunea,  written  previous  to 
the  discovery  of  the  art  of  printing,  present  us,  in  many  imtances,  with 
the  finest  specimens  of  illumination  now  preserved  in  our  Ubraries,  and 
command  enormously  high  prices. 

MISSIONS  The  16th  verve  of  the  16th  chapter  of  the  gospel  by 
Mark  is  the  great  scriptural  authority  for  missions.  In  the  6 w  century 
(590-604)  Pope  Gregory  the  Great  sent  missionaries  to  Britain,  to  con- 
vert the  people  to  the  Christian  faith.  Similar  means  were  adopted  in 
other  countries,  until,  about  the  dose  of  the  10th  century,  when  the 
Christian  religion  had  become  the  prevailing  faith  throughout  Europe. 
Other  fielda  for  miasionary  exertion  were  then  sou^t^  Attempts  were 
made  to  propagate  Chriatianity  in  Tartaiy  and  China;  and  the  Portu- 
guese, who  visited  Abyssinia  about  1490,  endeavoured  to  bring  over 
the  Christians  of  that  country  to  the  Catholic  faith.  The  history  of 
this  mission  may  be  seen  in  Modieim's '  EodesiastiQal  Hiatciy.' 

With  the  earnest  maritime  discoveries  of  the  Portuguese  the  dsain 
for  the  conversion  of  heathen  people  was  excited  with  ivnewed  asal, 
and  may  even  be  said  to  have  been  instrumental  in  stimulating  the 
paanon  for  maritime  expeditions:    About  1480,  Pope  Msrtin  V.  granted  | 


plenary  indulgence  to  the  Portuguese  who  conquered  pagui  and  infidel 
countries.  Columbus  himself  was  strongly  urged  to  diaoovery  by  the 
desire  of  propagating  the  Roman  Catholic  religion. 

Modem  missions  may  be  said  to  have  commenced  at  the  same  period 
with  these  discoveries,  in  which  the  popes  took  great  interest.  On 
the  return  of  Columbus  to  Spain  from  his  first  voyage,  the  resulta  were 
formally  announced  to  Pope  Alexander  VI. 

The  work  of  converting  heathen  people  was  at  first  undertaken  in  a 
barbarous  spirit  Tlie  commandere  of  the  expeditions  which  Don 
Henry  of  Portugal  sent  out  in  the  15th  century  nad  **  ordera  to  con- 
vert the  natives  of  the  coast  of  Africa  to  Christianity ; "  and  nominal 
conversions  were  often  effected  bv  the  sword. 

In  1484,  Diego  Cam  brought  iour  natives  of  Africa  to  the  court  of 
Portugal ;  thev  were  sent  back  with  presents  and  a  message  to  their 
sovereign,  desuing  him  to  embrace  Chriatianitv.  The  natives  whom 
Columbus  brought  to  Spain  were  baptised,  the  idng  and  the  prince  his 
son  acting  as  sponsora.  In  hia  second  voyage  to  the  new  worid, 
Columbus  vnm  accompanied  by  priests  with  church  vessela  and  orna- 
ments, and  they  received  orders  to  bring  the  nativea  within  the  pale  of 
the  churoh  by  "  fidr  meana."  But  fair  means  were  not  always  adhered 
to.  The  natives  were  baptised  bv  force,  and  without  instruction,  and 
many  &ets  might  be  adduced  to  show  that  at  this  period  true  religjion 
made  Httie  or  no  progress  in  newly  discovered  countries;  and  yet 
during  the  16th  century  not  a  fleet  sailed  for  India  or  Amerioft  without 
its  missionaries. 

The  stream  of  missionsiy  enterprise  was  at  length  directed  and 
rsgulated  by  different  religious  ordere  and  distinct  inatitutiona.  One 
of  the  objects  of  the  Society  of  Jesuits,  established  in  1540,  waa  the 
extension  of  the  Roman  Catholic  faith,  and  the  Jesuita  soon  became 
the  most  active  and  energetic  miasionariee  in  heathen  countrieai  Their 
activity  roused  the  seal  of  the  Frandscans,  Dominicans,  and  other 
ordera,  and  early  in  the  17th  century  institutions  were  founded  with  a 
view  of  rendering  the  laboun  of  misnonaries  more  effective  by  a  pre- 
paratory course  of  training.  In  1622,  Pope  Gregory  XV.  founded  at 
Rome  the  '  College  de  Propaganda  B^de,'  which  was  soon  richly  en- 
dowed. Pope  Urban  VIIL  waa  one  of  ita  principal  benefactors.  Thb 
college  oomdsted  of  IS  cardinals,  2  priests,  1  monk,  and  a  secretary. 
It  sent  out  large  numben  of  missionaries  to  aid  the  propagation  of 
the  Catholic  faith  in  all  parts  of  the  world;  published  books  to  facili- 
tate the  study  of  languages;  distributed  works  of  piety  among  varioui 
nations  in  their  own  language ;  and  maintained  in  vanoua  inatitutious 
young  men  intended  for  foreign  missions.  To  the  above  institutioQ 
was  idded  the  "  College  or  Seminary  for  the  Propagation  of  tlie  Faith," 
founded  by  Pope  Urban  VIII.  in  1627,  which  became  the  central  insti- 
tution in  which  missionaries  were  prepared.  This  establishment  is  yet 
in  active  operation.  Numerous  institutions  of  a  similar  character  were 
soon  after  founded  in  France.  The  "  Consregation  of  Priesta  of  the 
Foreign  Missions"  was  instituted  by  royal  authority,  and  about  th« 
same  time  the  "  Parisian  Seminaiy  for  Foreign  Missions "  was  esta- 
blished by  an  association  of  bishops  and  other  ecclesiastica,  for  the 
education  of  foreign  missionaries.  The  "  Congregation  of  the  Holj 
Sacxament "  also  a  FVench  eatablishment,  was  another  of  these  instito 
tions.  These  establishments  were  under  the  authority  of  the  "Be 
Propaganda  "  of  Rome.  Henry  III.  of  France  took  considerable  interest 
in  foreign  missions,  and  Hency  IV.  and  Louis  XIII.  aaaigned  funds  for 
thmr  support  Private  associations  were  also  formed  in  France,  in  the 
time  of  Richelieu,  for  sending  missionaries  to  Canada,  which  wen 
joined  by  many  persons  of  rank  and  distinction.  The  Jesuits  fint 
visited  Canada  in  1608.  In  1700,  at  the  desire  of  Louis  XIV.,  they 
endeavoured  to  propagate  Christianity  among  the  natives  on  the  banks 
of  the  Mississippi.  Towards  the  dose  of  the  17th  century  there  were 
not  fewer  than  eighty  seminariea  in  difforent  parts  of  Europe  whid 
prepared  and  sent  out  missionaries.  The  Jesuits,  Dominicaiia,  FVui* 
dscans,  and  Capuchins  were  the  most  active  in  these  undertakingB, 
which  were  conducted  on  a  large  acale  and  with  a  r^ilarity  and  com- 
bination of  means  altogether  superior  to  the  efforts  made  immediately 
after  tiie  discovery  of  America  and  of  the  path  to  India  round  the  Gape 
of  (}ood  Hope. 

India,  Japan,  and  China  were  the  principal  fields  of  exertion.  Tlie 
exertions  snd  success  of  Xavier  in  Japan  and  the  East  Indies  vnll  be 
found  in  tiie  notice  of  him  in  the  Bioo.  Biv.  China  was  also  for  a 
long  time  a  scene  of  successful  missionary  exertion  under  the  direction 
of  Sbe  Jesuits.  Father  Roger,  a  missionary  of  this  order,  first  preached 
the  gospel  in  China  in  1681.  Matthew  Ricci,  an  Italian  Jesuit,  waa  the 
first  missionary  who  obtained  an  introduction  to  the  court,  and  is  juatly 
regarded  as  the  founder  of  the  Chinese  mission.  Ricci  proceeded  to 
China  in  1583,  but  he  was  not  introduced  to  the  emperor  until  1601, 
when  he  presented  to  him  a  picture  of  Christ  and  another  of  the 
Virgin,  arid  obtained  permission  to  preach.  Individuals  were  choeen 
for  this  mission  on  account  of  their  scientific  acquirements,  and  it  waa 
Ricd's  mathematical  attaiimMnts  which  rendered  him  acceptable  to 
the  emperor  and  the  court  Adam  Schaal,  another  of  the  missionaries, 
was  employed  to  reform  the  Chinese  calendar  and  their  system  of 
astronomy.  Shortiy  aftenvards  two  handsome  churches  were  erected 
at  Pekin  with  the  permission  and  under  the  protection  of  the  «nperor. 
Under  these  favourable  droumstanoes  Christianity  made  oonaideral>le 
ptogiess.  But  after  several  vicissitudes  of  favour  and  disgrace,  the 
misnonaries  were  in  1717  aooused  of  seditious  dssigni^and  the  emperor 


705 


MISSIONS. 


MISSION& 


906 


oonfinned  a  decree  prolubiting  the  building  of  churches,  and  Europeans 
were  in  future  only  allowed  to  remain  in  Cluna  on  condition  of  their 
promising  never  to  return  to  Europe.  In  1723  the  throne  was  filled 
vj  an  emperor  who  at  first  was  rather  favourafoly  disposed  towaids  the 
missionaries ;  but  he  afterwards  issued  an  edict  under  which  they  were 
driven  from  the  churches  and  only  tolerated  at  Pekin  and  Qinton. 
Duhalde  says  that  above  800  churches  and  more  than  800,000 
Christian  converts  were  deprived  of  religious  instruction  by  this  act. 
'  Several  families  of  rank  were  degraded  or  exiled  by  the  emperor  on 
'  account  of  professing  Christianity.  In  1782  the  missionaries,  80  in 
number,  were  banished  to  Macao,  having  from  motives  of  conscience 
disobeyed  iAxe  edict  which  forbade  the  propagation  of  the  Christian 
religion.  Converts  were  at  this  period  kept  together  by  native  cat^ 
chists,  and  a  few  of  the  missionaries  remained  in  China  in  concealment 
or  re-entered  the  country  by  stealth.  The  mission  is  still  carried  on,  in 
spite  of  the  occasional  attempts  of  the  Chinese  to  put  it  down ;  the 
mission  of  Father  Hue  and  ms  companions  is  the  most  recent,  and  the 
missionaries  were  expelled.  There  are  still  believed  to  be  many 
Christian  congregations  served  by  native  priests,  but  the  numbers 
stated  are  by  no  means  to  be  depended  on,  and  the  congregations  are 
always  liable  to  perseontion. 

In  the  17th  century  the  Jesuits  sent  many  missionaries  to  the  East 
Indies,  to  Tonquin,  Bengal,  Madura,  the  coast  of  Coromandel,  and  to 
SuTBt,  with  but  moderate  success.  Of  their  efforts  in  South  America, 
a  notice  will  be  found  under  Paraquat,  in  the  Oeoo.  Div.* 

In  1700  the  three  orders  of  Capuchins,  Jesuits,  and  Carmelites  were 
the  most  active  missionaries.  The  Capuchins  had  25  missions  in 
Turkey,  and  missionary  stations  were  established  in  Persia,  Georgia, 
and  Aftica.  The  Jesuits  had  ten  missions  in  Turkey,  and  the 
Carmelites  three.  Many  of  these  missionaries  had  acquired  a  know- 
ledge of  medicine,  and  obtained  access  to  fiunilies  as  physicians.  In 
1717  the  Jesuila  supported  *mis8ions  in  the  islands  and  continent  of 
America,  in  Greece,  Aria  Minor,  and  the  Archipelago,  and  in  Egypt, 
Syria,  and  Persia,  besides  those  in  India.  Louis  XI v.  made  grants  of 
Isnd  to  the  missionaries  in  Csnada,  and  to  them  we  are  indebted  for 
some  of  the  earliest  descriptions  of  North  America. 

In  1822  the  cause  of  missions  was  revived  in  France  by  the  Insti- 
tution for  the  Propagation  of  the  Faith-,  which  has  committees  at 
Paris  and  Lyon.  Several  popes  have  granted  to  its  members  certain 
indulgences.  The '  Annals  of  the  Propagation  of  the  Faith '  are  pub- 
lished by  tile  society.  The  funds  are  placed  at  the  disposal  of  the 
Seminary  for  Foreign  Missions,  and  the  superiors  of  the  Lazarite 
Missions  and  the  Jesuit  MissionSi  There  is  no  part  of  the  world  in 
which  Catholic  numonaries  are  not  supported. 

The  first  Protestant  mission  of  which  we  have  any  notice  was 
founded  by  the  church  of  Geneva,  which  sent  missionaries  to  America 
in  1656 ;  but  it  is  believed  to  have  existed  only  a  short  time.  Early  in 
the  17th  century  the  Dutch,  who  had  taken  Ceylon  from  the  Portu- 
guese, admitted  the  natives  to  employments  under  their  government 
only  on  condition  of  subscribing  to  the  Helvetic  Confession,  and 
becoming  members  of  the  Reformed  church.  Large  numbers  made  a 
profession  of  Christianity,  but  comparatively  few  were  real  converts ; 
and  there  was  a  consequent  relapse  when  the  coercion  was  removed  by 
the  cession  of  the  iuand  to  Great  Britain.  In  Java,  Formosa,  and 
Amboyna,  the  Dutch  made  attempts  to  gain  converts.  Transla- 
tions from  the  Scriptures  were  inade  in  &e  Cingalese  and  Malay 
languages. 

It  was  some  time  after  the  English  had  begun  to  form  settlements  in 
North  America  before  attention  was  directed  to  the  religious  condition 
of  the  natives.  In  1644  a  petition  was  presented  to  parliament  from  a 
minister  of  the  Church  of  Elngland,  supported  by  many  English  and 
Scotch  divines,  which  urged  me  duty  of  attempting  to  convert  the 
natives  of  America  to  Christianity.  Soon  afterwards  an  ordinance  of 
the  Lords  and  Commons  appointed  the  Earl  of  Warwick  governor  of  the 
islands  and  pLsntations  of  North  America;  and  a  oommittee  was 
appointed  to  assist  him  in  several  matters, "  but  chiefly  for  the  advance- 
ment of  the  true  Protestant  religion,  and  for  the  spreading  of  the 
gospel  of  Christ  among  those  that  yet  remain  there  in  great  and  minr- 
able  blindness  and  ignorance." 

In  1646  the  General  Court  of  Massachusetia  passed  the  first  act "  for 
encouraging  the  propagation  of  the  gospel  amongst  the  Indiana."  In 
1649  an  incorporated  bodv  was  established  with  the  authority  of  par- 
liament, under  the  title  of  the  "  President  and  Society  for  the  Propa- 
gation  of  the  Gospel  in  New  England."  In  1661  Charles  II.  renewed 
the  Society's  charter,  on  the  ground  that  it  was  now  fit  to  lay  a  f  ounda* 
tion  for  ''educating,  clothing,  dvilinng,  and  instructing  the  poor 
natives."  The  design  of  the  Society  was  to  support  and  maintain 
ministers  and  schoolmasters  to  instruct  the  natives  m  the  TCngliali  lan- 
guage, and  to  teach  them  useful  trades.  EUot,  called  tiie  '*  apostle  of 
the  Indians,"  and  Mayhew,  had  already  laboured  for  several  years  in 
the  conversion  of  the  native  tribes  of  New  England.  In  a  narrative  of 
their  exertions,  published  in  1658,  and  dedio^ed  to  Cromwell,  an 
account  is  given  of  the  conversion  of  several  chie&.  In  ''A  Later  and 
Further  Aooount,"  published  in  1655,  Eliot  states  that  a  great  desire 
for  baptism  had  arisen  amongst  the  Indians ;  but  never  was  there  a 
missionary  so  conscientiously  scrupulous  as  to  trusting  to  professions 
of  this  kind.  He  told  the  Indians  "  how  necessary  it  was  that  tiiey 
should  first  be  civilised  by  being  brought  from  their  scattered  and  wild 
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course  of  life ; "  and  he  began  the  formation  of  a  villi^,  in  which  they 
might  learn  the  advantages  of  living  in  a  community.  The  Indians 
were  taught  various  useful  srts,  and  after  several  years  were  admitted 
as  church  communicants,  previous  to  which  they  were  required  to  give 
an  account  of  their  conversion  and  faith  at  a  public  examination. 

In  "A  Further  Account,"  published  in  1659,  there  are  sermons  or 
short  discourses  of  several  converted  Indians.  Five  Indian  youths 
were  receiving  an  education  at  the  Cambridge  grammar-school  in 
Massachusetts,  two  of  whom  had  been  examined  in  Latin  before  the 
magistrates  and  elders  of  the  place.  In  1670  several "  praying  towns," 
as  uie  villages  of  the  converted  Indians  were  called,  had  been  erected 
under  Eliot's  auspices.  In  1674  ^ere  were  four  "  praying-towns"  in 
Massachusetts.  Eliot  died  in  1690,  at  the  age  of  eighty-six.  Mather, 
Bourne,  Sergeant,  and  Brainerd  succeeded  each  other  in  the  work  of 
bringing  the  Indians  to  a  knowledge  of  Christianity,  but  none  of  them 
laboured  so  successfully  as  Eliot.  Brainerd  was  an  ardent  and 
enthusiastic  labourer,  and  exhausted  himself  by  his  extraordinary 
exertions.  He  was  sent  to  America  in  1742,  by  the  "  Honourable 
Society  in  Scotland  for  promoting  Christian  Knowledge,"  and  died 
in  1747. 

By  the  end  of  the  17th  century  the  population  of  the  English  settle- 
menia  in  America  had  greatly  increased,  while  the  means  of  spiritual 
instruction  had  not  been  proportionally  extended,  and  the  small  num- 
ber of  Episcopal  churches  which  existed  roused  the  friends  of  the 
Church  of  England  at  home  to  make  exertions  to  supply  the  defici- 
ency. While  the  conversion  of  the  natives  had  cniefly  attracted 
the  attention  of  pious  persons,  it  was  found,  in  1675,  that  *'  there  were 
scarce  four  ministers  of  the  Church  of  England  in  all  the  vast  tracts 
of  North  America."  Compton^  bishop  of  London,  prevailed  upon 
Charles  II.  to  allow  202.  for  passage-money  to  ministOTS  and  school- 
masters who  should  go  out  to  supply  the  deficiency ;  and  a  royal  gift 
of  1200L  was  procured  to  purchase  a  Bible,  Prayer-Book,  and  the 
Homilies,  for  each  parish.  In  1679  it  was  stated  ihtX  there  was  not  a 
minister  of  the  Church  of  England  either  in  Pennsylvania,  the  Jerseys, 
or  New  England,  and  that  tihese  settlements  were  only  occasionslly 
visited  by  Sie  diaplain  to  the  fort  at  New  York.  Many  families  had 
never  attended  any  public  religious  service  since  they  left  En^and. 
The  Society  for  the  Propagation  of  the  Gospel  in  Foreign  Parts  origi- 
nated in  the  desire  to  supply  the  spiritual  destitution  of  these  and 
other  settlements,  and  received  a  charter  of  incorporation  on  the  16th 
of  June,  1701.  The  Society  was  composed,  by  charter,  of  the  chief 
prelates  and  dignitaries  of  the  Church,  and  several  of  the  most  eminent 
persons  in  the  states  ArchbiBhop  Tennison  was  the  first  presidents 
The  amount  received  by  the  Society  in  the  first  four  years  after  ila 
incorporation  was — first  year,  4522. ;  second,  5752. ;  third,  8642. ; 
fourth,  18482.  The  efforts  of  the  Society  were  at  first  directed  to 
building  churches  and  sending  out  orthodox  clergymen  to  the  colonies. 
At  the  same  time,  and  also  before  the  Society  was  chartered,  strong 
representations  were  made  to  the  government  of  the  important  poli- 
ticaX  influence  which  the  French  Jesuit  missionaries  exercised  in 
Canada  in  keeping  tribes  neutral  or  in  alliance  with  France ;  and  at  a 
court  held  at  St.  James's,  April  8rd,  1700,  representations  being  made 
to  the  effect  that  the  five  nations  of  Indians  bordering  on  New  York 
might  probably  be  seduced  by  the  French,  the  council  came  to  the 
opinion,  that  two  Protestant  ministers,  with  a  competent  aUowaaoe, 
should  dwell  amongst  them,  in  order  to  instruct  them  in  the  true 
religion  and  confirm  them  in  their  duty  to  her  majesty.  The  state  of 
the  Indians  was  one  of  the  objects  to  which  the  charter  directed  the 
attention  of  the  Society,  but  its  funds  were  for  some  time  expended  in 
maintaining  ministers  within  our  own  settlements. 

About  the  yesr  1680  the  condition  of  the  negro  ahweain  our  settle- 
ments began  to  excite  attention.  In  1680  Morgan  Godwyn, "  some 
time  student  of  Christ  Church,  Oxon,"  wrote  a  '  Persuasive  to  the 
Instructing  and  Baptising  of  the  Negroes  and  Indians  in  our  Planta- 
tions.' Towards  the  close  of  his  life,  Eliot  had  begun  to  instruct  the 
negroes  in  New  York;  and  in  1704  the  Society  for  the  Pronagation  of 
the  Gospel  established  catechising  schools  in  New  York  for  tne  negroes, 
the  number  of  negroes  and  Indians  m  the  city  being  then  1500.  In 
1727,  Gibson,  bu^p  of  London,  addressed  the  missionaries  in  the 
English  plantations,  exhorting  them  to  assist  in  instructing  the  negroes. 
In  a  sermon  preached  by  Beilby,  bishop  of  Chester,  in  1788,  before  the 
above  Society,  the  civilisation  and  convendon  of  the  negroes  were 
announced  as  one  of  the  great  objects  of  the  Society. 

The  Danish  and  Moravian  nussions  were  the  first  two  in  which  the 
chief  object  was  the  conversion  of  the  heathen;  for  the  Society 
for  Propagating  the  Gospel  was  for  some  time  limited  in  its 
operations,  and  may  be  regarded  in  the  early  part  of  ila  existence 
rather  as  a  "  Ptatoral  Aid"  Society.  The  Danish  Missions  owed  their 
existence  to  Frederick  IV.,  who  about  1705,  became  anxious  that  the 
gospel  should  be  nreaehed  in  *he  Danish  settiements  in  the  East 
Indies.  Ziegenbalg^  and  Plni^icho,  who  had  been  educated  at  Berlin, 
were  the  first  missionaries  sent  out ;  they  proceeded  to  Tranquebar, 
on  the  Coromandel  coast.  The  Danish  missionaries  immediately 
established  schools,  and  prepared  tracts  and  small  works  in  the  Malabar 
language.  In  1707  their  fbrst  church  was  consecrated.  In  1708  the 
translation  of  the  Testament  was  begun,  and  completed  in  1711 :  but 
they  had  no  press,  and  were  obliged  to  employ  transcribers.  The 
Society  for  the  Propagation  of  the  Goiqpel  opportunely  forwarded  a 
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priniing-pieos, »  hundred  reams  of  paper,  ax  cwt.  of  typ«,  uid  eo^ed 
%  printer  for  the  mijssioiL  In  1714  the  missionariea  had  published 
thiriy-four  different  wor}cfl  in  the  Malabar  language,  and  fourteen  others, 
written  by  Catholio  misaiouaries,  were  used  hj  their  scholars  and 
conrerts. 

The  Moravian  missions  commenced  in  1781,  and  were  supported  with 
singular  activity  and  ^rseverance.  Count  Zinzendorf,  the  founder  of 
the  Moravians,  or  Umted  Brethren,  while  attending  the  coronation  of 
Christian  YI.  at  Copenhagen,  saw  two  natives  of  Greenland  who  had 
been  baptised  by  Egede,  Who  had  been  sent  thither  in  1721  by  the 
Damsh  society,  and  ne  beard  with  regret  that  the  government  wa^i  on 
Hie  point  of  abandoning  tKe  mission  in  that  country.  He  exerted  him- 
self, and  with  the  assistance  of  the  Brethren  successfully  established 
missions  in  Greenland,  as  also  in  the  West  India  Islands,  Lapland^ 
Tartary,  Algiers,  Guiana,  and  in  Korth  America,  for  the  Indians, 
though  experiencing  considerable  persecutions  from  the  European 
settlers  in  Georgia,  Pennsylvania,  ifew  Jersey,  and  other  places.  The 
efforts  of  the  Brethren  were  directed  to  many  other  places  with  various 
success. 

In  1742  the  Brethren  residing  in  London  formed  themselves  into  a 
"  Socie^  for  the  furtherance  of  the  QospeL"  This  Society  waa  revived 
in  1818.  ^ 

As  it  is  manifestly  impossible  to  detail  all  the  operations  of  the 
various  societies,  we  couiine  ourselves  to  giving  the  following  table  of 
the  date  of  their  institutions,  an  outline  of  the  places  to  which  their 
chief  efibrts  are  directed,  and  the  amount  of  the  last  annual  income  of 
each,  wherever  it  can  be  obtained : — 

TTNITKDKnfGDOM. 


Inst. 

TiUo  of  liiMioo. 

Scenes  of  OperatioA. 

Inoome, 

1701. 

Society  for  the  Propagation 

India,  Ceylon,  South  Africa, 

£. 

of  the  Gospel  in  Foreign 

Guiana,  &q.        •        .        • 

90,000 

I*art«. 

Special    . 

25,000 

1786. 

Methodist 

If  est  In^es,  Xfest  and  South 

I 

AlHca,  Indis,  Ceylon,  China, 
Australia,    Columbia,    Fiji 
latends,  France,  Switserland 

Borne  neelpts    . 

106,894 

8a,170 

1702. 

Baptist         •        •        .    . 

India,.  Ceylon,  China,  West 

Indies,  Africa       •        .    . 

29,646 

1795. 

London     •        •        •        . 

South  Africa,  India,   China, 
Madagascar,   West    Indies, 
Guiana,  Polynesia. 

Home  receipts    . 

80,898 

Foreign    „ 

14,281 

Special— Chins  . 

8,141 

„        India   • 

4,917 

1796. 

Scottish  mad  OImbow 
( United  Presbyteriuis  and 
Free  Church). 

India,  Jamaies,  Callhvla 

1796. 

Methodist  New  Connexion . 

Canada,  Australia,  Chins,  4ko. 

7,611 

1799. 

Church  of  England       •    • 

India,  Ceylon,  China,  Mauri- 
tius, Africa,  Egypt,  Korth. 
west  America,  Turkey,  Pa- 

lestine, Greece,  Asia  Minor 

132,052 

. 

Special  for  India  . 

13,576 

1809. 

London  Sootstjrfor  Promo- 

Eurepe,   Palestine,    Turkey, 

ting  Cbrtatlaaltjr  among 

Egypt,  Persia,  and  In  Great 

the  Jews. 

Britaia      .... 

t2,461 

181A. 

General  Baptiet 

India  (Oriaaa) 

1825. 

General  AMcmbly  of  Church 

India,  the  British  Colonies, 

of  Scotland. 

Jews  in  Germany,  Turkey, 

Bgypt  

2,260 

1 834. 

Society  for  Female  Educa- 

India, China,  South  and  West 

tion  in  the  East 

Africa,  LcTant       .        .    . 

2,955 

1836. 

United  Presbyterian  Synod 

India,  Canada,  West  Indies, 
West  AMca,  Caflhu>ia,  the 

Jews .        .        .        ,        , 

25,788 

1886. 

London  aty  Mission    .    . 

London,  and  large  towns  .    . 

35,473 

1840. 

Welsh  Foreign . 

India  (ttorth-eest  of  Bengal) 

1840. 

General  Aaoembly  of  Pres- 

ladU 

byterian  Church,  Irelnad. 

1842. 

British  Society  for  Propo. 

Europe^     Palestine,     Mecth 

gation    of     the    Gospel 

Africa,  and  in  Greet  Britain 

6,266 

among  the  Jews. 

1842. 

Reformed  Presbyterian  Sy- 

Kcw  Hebrides 

184S. 

Genend  Assembly  of  Scottish 

India,  CaArarIa,  British  Colo- 

Free  Church. 

nies,  the  Jews        .        .    . 

60,578 

1844. 

Free  Presbyterian  Church 

China 

' 

inEnglsad. 

1814. 

Patagonian  •        .        .    . 

Patagoaia 

1815. 

Naval  (for  Loochoo)  .        « 

Loochoo 

18'iO. 

ChincHe  Evangelisation 

China,  Penang 

1851. 

Colonial  Church  and  School 

British  Aincrica,  India,  South 
Africa,  Australia,  West  In- 

dies    

27,085 

Of  the  miasiouary  tocieties  of  the  Continent  and  America  we  do  not 


give  tho  leoeipts,  but  the  American  Board  of  Foireign  Miasioos,  and 
the  General  Assembly  of  the  Presbyterian  Church  Mission,  have  the 
lai:ge8t  incomes  among  the  societies  of  the  United  States ;  the  receipts 
of  ^  the  first  ranging  betwixt  70,0002.  and  S0,0002.  a  year ;  thoae  of  the 
second  betwixt  40,OOOZ.  and  50,000^.  All  the  others  are  small,  none  of 
the  annual  incomes  exceeding  10,0002.,  and  some  are  less  than  lOOOt 
Of  the  continental  missions,  the  United  Brethren  and  Berlin  Missionary 
Society  are  the  ohief ;  of  these  the  incomes  reach  about  1 5,0002.  each, 
while  the  total  of  all  the  regt  does  not  much  exceed  tiiat  sum.  The 
"  Institut  pour  la  Propagation  de  la  Foi,"  which  vfas  established  at 
Lyon  in  1S22^  and  whose  chief  branches  are  at  Lvon  and  Fftris,  pub- 
lishes yearly  reports,  from  which  it  appears  tnat  the  miaaionaiy 
labours  include  Great  Britain  and  Ireland,  British  Amerioa,  Australia, 
the  United  States,  India,  Ceylon,  China,' with  othar  places  in  each 
quarter  of  the  world.  Their  income  ranges  betwixt  150,0002.  and 
160,0002.  a  year. 

CojrrunENTAU 


iBstltatcd. 

TiUe  of  Mission. 

Scenes  of  Operation. 

1714. 

Royal  Danish 

Greenland. 

1732. 

United  Brethren              •    . 

Greenland,  Labrador,  West  In- 
dies,  Surinam,   Sontii    Africa,  > 
Austrslia. 

1757. 

Netherland  •       .       •        . 

1821. 

German  (at  Basel)    .        .    . 

Western  Africa,  India,  China. 

1822. 

Institution  for  the  Propaga- 

India, China,   British  America, 

tion  of  the  Faith. 

Ac. 

1822. 

Paris  Society  for  Krangelical 

Missions 

South  Africa. 

1628. 

Bhenlah       .... 

South  Africa,  Borneo,  China. 

1836. 

Berlin     ..... 

South  Africa. 

1665. 

Swedish  (Slodcholm)     . 

Upland. 

1666. 

STunfelioal  Latheran       .    . 

Soathem  India,  AnstraUa. 

1886. 

North  German 

Wcetfxm  Afriea,  New  Zooland. 

1842. 

Norwegian       .... 

Sooth  Africa  (Zooloos). 

1846. 

Swedish  (Lund)    • 

China. 

1850. 

Berlin  Missionary  Union  for 

China. 
Erangelical  Sodetj  of  Paris. 

China. 

America. 


Instituted. 

Title  of  Mission. 

Scenes  of  Operation. 

1810. 

Aaerioan  Board  for  Foreign 

India,  China,  Semdwich  Isles,  In. 

Missions. 

dkns  in  United  SUtes,  Greece, 
Turhey,  Asia  Minor,  Syria, 
Asayria,  Persia,  Western  and 

,    Southern  Africa. 

1814. 

American  Baptist  Missionary 

Burmah,    India,    Siam,    China, 

• 

Union. 

Indians  in  United  States. 

1819. 

American  Methodist  Episcojml 

Indians  in  United  States,  Liberia,  j 
China. 

18S0. 

Amerieaa  Episcopal  Board  of 
Missions. 

Greece,  Western  AMca,  China. 

1666. 

F»eo-wili  Baptist  Foreign 

India  (Orissa). 

1667. 

Amerieaa  Eyangellesl  Lathe- 

India. 

ran  Foreign. 

1867. 

General  Assembly  of*  Presby- 

India,   Siam,    China,    Western 

terians  in  U.S. 

Africa,  Indians  in  United  States, 
Chinese  in  California. 

1842. 

Seventh-Day  Baptist         •    , 

China. 

1848. 

Baptist  Free 

Hayti. 

1845. 

American  Methodist         .    . 

Indians  in  United  States,  China. 

1846. 

Missionary  Board  of  Southern 

Western  Africa,  China. 

Baptists. 

1646. 

Ameriesn  MlsrioasryAssooia- 

United  Slates,  Jaaiaica,  Western 

1645. 

Amerioaa  Indian  Mission      • 

United  States. 

1648. 

Synod  of  Presbyterian  Church 
in  NoTa  Scotia. 

New  Hebrides. 

In  addition  to  missionary  labours,  many  of  the  aooieties  of  the 
United  Kingdom  have  caused  to  be  prodofiod  and  printed  traoalatioiis 
of  the  Scriptures  and  other  works  into  the  native  laagnagei.  Notioea 
of  moat  of  these  will  be  found  under  Biblb  Socmna. 

MIST.  The  vapour  of  water,  when  mixed  with  air  of  the  same  or 
a  higher  tempentujre,  is  invisible;  but  when  the  temperature  of  the 
air  is  reduced  below  that  of  the  vapour,  the  vapotn*  beoomea  visible, 
and  lofma  a  miiL  Water,  in  the  state  of  vi^nrar,  is  continimUy  riain^ 
into  the  atmosphere  at  all  the  usual  temperatures.  At  and  oven  below 
the  freeatng-point  water  evaporates,  and  ioe  and  snow,  in  a  dry  atnioe- 

Ehere,  giaduallv  disappear  without  becoming  sensibly  liquid.  But  as 
eat  is  the  aole  cause  of  the  conversion  of  water  into  viqMur,  the 
quantity  produced,  other  things  remaining  the  same,  is  in  proportion 
to  the  temperature ;  so  that  in  very  hot  weather  the  air  m  not  easily 
saturated  with  vapour,  and  in  cold  weather  evaporation  is  alow :  thua, 
there  is  more  vapour  in  the  air  in  summer  than  in  winter,  and  in  hot 
conntriee  than  in  temperate  climates,  in  all  cases  where  similar  aiir^ 
faces  of  water  are  exposed  to  the  sun's  rays.   Indeed,  it  has  been  found 
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that  Uie  qoantitj  ol  VBponr  in  the  air  diTniniahwi  nsariy  usiibniilj  with 
the  temperature  from  the  equator  to  the  poles.  But  m  the  quaatHv 
of  vapour  which  the  air  will  hold  at  any  giyen  temperature  ia  limited, 
whenever  that  quantity  ia  near  or  «t  the  point  of  aaturatioo,  a  very 
small  reduction  of  temperature  renders  the  air  miaty,  and  a  further 
reduction  oonverta  the  vapour  into  run. 

As  every  reduction  oi  the  temperature  of  the  air  haa  a  tendency  to 
destroy  the  transparency  of  the  vapour  which  it  oontaina»  the  atmos- 
phere in  our  variable  oliinate  ia  aeidom  very  dear.  Soon  after  aunrise 
however,  in  fair  weather,  the  vapour  near  the  easth  having  been 
precipitated  by  the  nightnsold  in  the  form  of  dew,  and  the  aloping 
rays  of  the  sun  having  little  power  to  raise  more  vapour,  the  air  is 
almost  perfectly  transparent,  and  every  object  has  a  cleameaa  and 
sharpness  of  outline  which  it  never  has  at  any  other  tkae  of 
the  day. 

When  the  mist  is  very  thick,  it  is  called  a  fog.  The  fogs  whioh  fre- 
quently ooeuf  in  London  in  the  winter  arise  from  the  Ittge  quantity 
of  vapour  produced  by  a  great  city  being  condensed  by  cold :  and  aa  it 
is  not  carried  off  by  winds,  it  ia  mixed  with  the  smoke,  end  forma  a  thick 
mass  in  and  about  the  town ;  while  at  a  short  distance  the  air  ia  often 
quite  dear,  and  the  limits  of  the  fog  may  be  distinctly  obasrved.  The 
comparative  cold  of  the  locd  atmosphere  in  the  valley  of  the  Thames 
below  London,  and  its  extension  up  the  river,  are  also  conoemed  in  the 
production  of  London  fogs. 

The  preceding  is  a  very  genersl  view  of  the  nature  of  mist  and  its 
production.  On  our  rivers  and  seas,  towards  the  end  of  summer, 
throughout  the  autumn  and  the  beginning  of  winter  its  frequency  and 
amount  are  remarkable,  and  are  the  cause  of  much  delay  and  risk  to 
the  navigator.  The  immediate  and  topical  dependence  of  tiie  format 
tion  of  mist,  however,  on  the  ordinary  termqueous  aurfBMse,  is  npon  the 
temperature  of  rivers  and  collections  of  water.  This  was  made  a 
special  subject  of  attention  by  Sir  H.  Davy,  in  his  second  journey  on 
the  continent  of  Europe,  in  1818,  and  he  pnbliriked  the  results  in  the 
'  Philosophical  Transactiona'  for  the  following  year,  pp.  128481.  He  thus 
describes  the  process  by  which  mist  is  formed :  ~'' Aa  soon  ss  the  sun  hss 
disappeared  from  any  part  of  the  g^obe,  the  surface  begins  to  lose  heat 
by  radiation,  and  in  greater  proportions  as  the  sky  is  dearer ;  but  the 
land  and  water  are  cooled  by  this  operation  in  a  very  different  manner : 
the  impression  of  cooling  on  the  lend  is  limited  to  the  surfiioe,  and 
very  slowly  transmitted  to  the  interior ;  v^ereas  in  water  aibove  45** 
Fahr.,  aa  soon  as  the  upper  stratum  is  cooled,  whether  b|f  radiation  or 
evaporation,  it  sinks  in  the  moss  of  fluid,  and  its  plaoe  ia  supplied  by 
warmer  water  from  below,  and  till  the  temperature  of  the  whde  mass 
is  reduced  nearly  to  40"  Fkhr.  the  surface  cannot  be  the  coolest  part^ 
It  follows,  therefore,  that  wherever  water  eusts  in  oonsideraUe  masses, 
and  haa  a  temperature  nearly  equal  to  that  of  the  land,  or  only  a  few 
degrees  below  it,  and  above  45°  Fahr.  at  sunset,  its  surface^  duWng  the 
night,  in  calm  and  dear  weather,  will  be  warmer  than  the*  of  the  eon- 
tiguouB  land ;  and  the  air  above  the  land  will  necessarily  be  odder  thkn 
that  above  the  water ;  and  when  they  both  contain  their  due  propor- 
tion of  aqueous  vapour,  and  the.  situation  of  the  ground  is  vnm  se  to 
permit  the  cold  air  from  the  land  to  mix  with  the  wanner  air  above 
the  water,  mist  or  fog  wiU  be  the  result ;  which  will  be  so  much  the 
greater  in  quantity,  as  the  land  surrounding  or  indoeing  the  water  is 
higher,  Uie  water  dieeper,  and  the  temperature  of  the  waiter,  wJiioh  will 
coincide  with  the  quantity  or  strength  ol  vapour  in  the  air  above  it, 
greater. 

He  proceeds  to  detail  some  observations  in  proof  of  the  eorreotness 
of  this  view,  made  on  the  Danube  from  Ratisbon  to  Vienna,  and  at  the 
junctions  with  it  of  the  Inn  and  the  Hz ;  on  the  Bhine,  the  Raab  in 
Hungary,  in  Camiola,  on  the  coast  of  Istria,  and  in  Italy,  indudlng  the 
Po  and  the  Tiber,  and  the  small  lakes  in  the  Campagna  of  Rome. 

After  mists  have  been  formed  above  rivers  and  liUEes,  theil-  increase 
seems  not  only  to  depend  upon  the  constant  operation  of  the  cause 
which  originally  produced  them ;  but  likewise,  Davy  inferred,  upon 
the  radiation  of  heat  from  the  superfioial  partides  of  water  composing 
the  mist,  which  produces  a  descending  current  of  oold  air  in  the  very 
body  of  the  mist,  whilst  the  warm  wiSer  continually  sends  up  v]^>oiir ; 
it  is  to  these  droumstances  that  the  phenomena  must  be  asoribed  of 
mists  from  a  river  or  lake,  sometimes  arising  oonsidembly  above  the 
surrounding  bills.  When  riven  rise  from  great  souroea  in  the  interior 
of  rooks  or  strata,  as  they  have  the  mean  temperature  of  the  dimate, 
mists  can  rarely  form  upon  them,  except  in  winter,  or  late  in  autumn, 
or  early  in  spring.  Qreat  dryness  in  the  air,  or  a  ourrent  of  dry  air 
passing  across  a  river,  will  prevent  the  formation  of  nust,  even 
when  the-  temperature  of  the  water  is  much  higher  than  that  of  the 
atmosphere. 

This  topicd  cause  of  the  depodtion  of  moiature  from  the  atmosphere 
is  of  considerable  extent  and  variety  in  its  modifications,  and  is  not  with- 
out effect  in  the  economy  of  nature, "  for  verdure  and  fertility,  in  hot 
climates,  generally  follow  the  courses  <^  riven,  end  by  the  operation  of 
this  causey  are  extended  to  the  hills,  and  even  to  the  plains  surround- 
ing their  banks." 

When  the  vapoun  in  the  upper  regions  of  the  atmosphere  are  con- 
densed and  become  visible,  they  form  douds.  [ClovdJ  When  those 
near  the  surface  of  the  earth  are  condensed  upon  cold  objects,  they 
form (iew and Aoor-yrot^  [Dew;  Hoar*frost.] 

MITRB  (from  mUra^  f^'rpth  *  head-band  or  diadem),  the  crown  or 


pootifieal  ornament  worn  on  the  hsad  by  arehUshops  and  bishops,  and 
in  some  instances  by  abbots,  upon  solemn  oocasions. 

The  original  meaning  of  Hitra,  as  it  appean  from  Homer,  is  a 
"  band  "  ot  "  bdt,"  worn  by  warriora  to  protect  the  lower  part  of  the 
body.  It  is  used  by  later  writen  to  flSgnify  a  band  for  the  head,  wohi 
by  ike  Greek  femdes  $  and  also  more  particularly  to  indicate  the  head- 
dress worn  by  Lydians,  Phrygians,  uid  other  nations  of  Asia  Minor, 
which  ia  sometimes  called  the  Phrygian  cap  or  bonnet 

It  is  not  known  when  it  was  first  adopted  by  the  hierarchy,  but  it 
was  probablv  not  till  the  7th  centuxy,  when  bishops  were  fint  esta- 
blished by  the  Roman  emperors.  Gongb,  in  his '  Sepulchral  Monu- 
ments,' vol.  i,  p.  diii,  says,  **  The  mitres  of  Christian  prelates  were 
borrowed  from  the  Apex  or  Tutulus  of  the  Flamen  Didis."  The  pecu- 
liar form  of  the  epiacopd  mitrs,  divided  at  the  udes  and  pointed  in 
fronts  is  believed  to  be  a  symbol  of  the  parted  or  dov^n  tongues,  "  like 
as  of  fire/'  which  sat  upon  each  of  the  apoetlee  on  the  day  of  Pentecost. 
The  pope  has  four  mitres,  which  are  more  or  less  nth  according  to  the 
solemnity  of  the  feastdays  upon  which  they  are  to  be  worn.  The 
cardinals  andently  wore  mitres,  before  the  hat,  which  was  first  grants 
to  them  by  the  council  of  Lyon  in  1246.  Fnreti^,  m  his  '  Diction- 
naira  Universdle,'  savs  that  it  was  not  till  the  llth  or  12th  century 
that  abbots  were  alk>wed  to  wear  mitres.  The  Premonstratehsians 
procured  a  constitution,  which  was  confirmed  by  Pope  Innocent  III., 
that  all  the  abbots  of  that  order  ahould  wear  them. 

In  England  the  mitra  was  certainly  used  by  bidiops  as  early  as  the 
time  of  the  Saxons,  and  continued  as  long  as  the  Roman  Catholic 
rdigiott  was  that  of  the  state.  Since  that  time  (except  at  the  coronation 
of  Elisabeth),  the  mitre  has  appeared  only  as  an  heraldic  ensign,  sur- 
mounting tbs  episeopd  coat  of  arms,  unless  perhaps  in  some  occasional 
instsno^  such  ss  Evelyn  refen  to  in  his '  Divy,'  under  20th  Dec.  1661. 
"  The  bidiop  of  GUouosster  preached  at  the  abbey  at  the  funeral  of  the 
bishop  of  Hereford,  brother  to  the  duke  of  Albemarle.  It  was  a 
decent  solemnity.  There  was  a  tUvtr  miirt  with  epuBcopd  robes  boriie 
by  the  herdd  before  the  herse,  which  was  followed  by  the  duke  his 
brother,  and  all  the  bishops,  with  divert  noUemen."  Mitres  were 
however  borne  before  the  hearse  at  a  bishop's  funerd  much  later  than 
the  oocadon  adduced  by  Bvdyn.  Andently,  the  mitre,  as  an  orna- 
ment, seems  to  have  descended  ttom.  Wshop  to  bishop.  Among  the 
Gottonian  manuscripts  is  an  order,  dated  1st  July,  4th  Hen.  VI.,  for 
delivering  to  Arohbiflhop  Chiohdy  &e  mitre  which  had  been  worn  by 
his  predecessor.  That  it  wsa  an  dmametat  of  great  eroense  may  lie 
gathered  from  the  droumstanee  that  Archbislu>p  Pecfaeham*s  new 
mitre,  m  1288,  cost  IttL  4t,  Id,  (See  Dncarers*  Exoerpts  from  the 
Lambeth  Registen ;  MS.  Brit  Mus.') 

Aa  an  herddto  ornament  the  knitre  of  abidiop  is  only  surrounded  by 
a  fillet  set  with  predous  stones.  The  archbishop's  mitre  issues  from  a 
duod  cor^onet,  hut  this  appean  to  be  an  innovation  of  comparatively 
recent  date. 

MITTIMUS,  a  legd  term  applied  to  certain  writs  and  warrants 
in  which  the  word  fniUimui,  **  We  (the  King)  send,"  is  expressed  or 
implied. 

If  a  record  of  one  oourt  be,  for  any  purpose,  required  to  be  trans- 
mitted to  another,  as  one  court  can  exerdse  no  direct  autiiority  over 
another,  the  course  is,  for  a  writ  to  issue  out  of  Chancery,  requiring 
the  court  in  which  the  record  ia  to  certify  the  same  to  the  Crown  in 
CSianoery :  and  when  the  x«oord  is  removed  into  the  Court  of  ChaneeVy 
by  this  writ  (of  ettHohiri),  it  ik  sent  from  the  Chancery  to  the  court 
in  which  it  is  wanted  by  writ  of  mittimus.  The  term  is,  however,  in 
more  frequent  use  as  applied  to  the  warrant  by  which  magistrates 
commit  and  tend  persons  charged  before  them  with  offences  to  the 
proper  custody,  in  order  that  they  may  be  forthcoming  to  answer  the 
charge,  when  ripe  for  judidd  dedaion. 

MlXTURfi^,  in  nbarmaey,  dgniff  liquid  medidnes  consisting  of 
severd  ingredients,  either  in  a  state  of  mechanicd  suspension  in  some 
viadd  medium,  or  in  a  state  of  complete  solution.  In  pteparing  these, 
care  must  be  teken  not  to  mix  in  the  same  prescription  substances 
wliich  exerdse  an  antagonising  action  on  the  body,  or  which  are  incom- 
patible, from  one  ingredient  decompodnff  another.  Sometimes,  how- 
ever, it  ii  the  subatsnoe  resulting  from  tiie  decompodtion  of  one  or 
mon  of  the  constituent  articles  which  is  desired,  as  in  the  compound 
mixture  of  iron,  and  in  this  case  decompodtion  of  the  materials  is 
indispensable.    [iKOOMPAnBLES.] 

No  greater  quantity  of  a  mixture  should  be  prepired  sit  one  time 
than  is  likdy  to  be  used  befdre  the  compound  is  spoiled,  either  by  the 
atmosphere,  if  the  materials  are  of  a  vegetable  kind,  or  by  the  action 
of  the  various  ingredients  on  each  other. 

MNEMONICS.    [Memory.] 

MNEMOSYNE.    [Muses.] 

MOABITES,  a  people  descended  from  Moab,  the  son  of  Lot  by  his 
elder  daughter  (Gen.  xix.  37),  and  consequently  related  to  the  Ammo- 
nites, with  whom  we  find  them  doeely  connected  in  their  subsequent 
history.  [AmiOKitBS.]  The  earliest  accounts  represent  them  as  dwell- 
ing in  the  country  on  the  east  of  the  Dead  Sea  and  the  river  Jordan, 
on  both  banks  of  the  river  Amon  ( Wady  Modjeb),  from  which  they  had 
driven  out  the  Bmim,  who  were  sdd  to  be  a  tribe  of  giants.  (Deut  iL 
11 ;  Gen.  xiv.  5.)  The  plains  on  the  east  of  the  Jordan  near  its  mouth 
were  called  from  them  the  Plains  of  Moab.  (Numb.  xxii.  1 ;  Josh, 
xiii.  32 ;  Deut.  xxxtv.  1, 8.)    At  the  diddon  of  Canaan  among  the 
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tribes  of  Ifmol,  this  tndt  of  ooimtry  was  given  to  Reuben  and  Qsd ; 
but  by  the  oomnuuid  of  Gk>d,  the  Israelites  left  the  Moabites  in  undis- 

.  turbed  possession  of  their  oountry.  (Deut^  ii.  9.)  During  the  ezistenoe 
of  the  Hebrew  kingdoms,  the  relations  of  ^e  two  peoples  were  some- 
times friendly,  but  more  frequently  hostile,  and  the  details  are  given 
or  alluded  to  in  many  parts  of  the  historical  books  of  the  Old  Testa- 
ment According  to  Josephus,  the  Moabites  were  reduced  to  subjection 
by  Nebuchadnezzar  in  the  fifth  year  after  the  destruction  of  Jerusalem. 

.  (' Antiq.'  z.  9,  7.)  Their  name  ultimately  dissppeared  in  that  of  the 
Arabians. 

The  Moabites  were  a  pastoral  people.  (2  Kings,  iii.  4.)  Their  oountry 
was  well  adapted  for  rearing  cattle,  and  also  produced  com  and  wine. 
(Ruth,  L  1 ;  Is.  xvi  8-10.)  It  contained  many  mountains  and  fertile 
valleys,  and  was  well  watered  by  the  Amon,  the  Zered,  and  other  rivers 
which  fall  into  the  Dead  Sea.  The  land  is  now  desolate,  the  sand  and 
salt  of  the  desert  and  the  Dead  Sea  continually  encroaching  upon  it ; 
but  the  number  of  ruins  of  towns, — ^the  remains  of  ancient  hi^ways, 
often  paved,  with  milestones  bearing  the  names  of  some  of  the  Roman 
emperors, — ^the  forms  of  the  ancient  fields,  which  may  yet  be  traced, — 
all  testifjr  to  the  former  existence  of  a  laige  population,  which  the 
fertility  of  the  land  was  able  to  support,  and  which  must  have  con- 
tinued to  exist  to  a  period  much  later  than  the  time  when  the  Scripture 
accounts  of  this  people  cease. 

Ar  was  their  capital,  called  also  Rabbah-Moab,  and  the  ruins  still 
bear  the  name  of  Rabba.  The  ruins  are  upon  a  low  hill  in  a  plain 
through  which  runs  the  stream  Boni-Hamed,  which  falls  into  the  Dead 
Sea.  They^  occupy  a  space  of  about  a  mile  in  circumference,  with 
many  remains  of  private  houses,  but  none  entire.  The  principal  objects 
are  a  temple  or  palace,  of  which  a  wall  and  some  niches  yet  remain,  the 
gate  of  another  building,  and  two  Corinthian  columns.  As  there  were 
no  springs  in  the  dis^ct,  two  reservoirs  were  formed,  of  which  the 
largest  has  been  cut  out  of  the  solid  rouk.  There  are  also  sevoal 
dstems. 

(Burckhardt's  TraveU  •»  Syria  ;  Irhj  and  Kanglea's  TraveU;  Mao- 
michael's  Jomnuy;  Lord  Lindsay's  J^lteri.) 

MODE,  in  ancient  music,  is  the  order  of  the  sounds  forming  what 
iDBj,  in  modem  language,  be  called  the  different  scales. 
^  The  ancients  differed  exceedingly  among  themselves  in  their  defini- 
tions and  on  the  divisions  and  names  of  their  modes  or  keys.  Obscure 
on  every  musical  subject,  they  are  neariy  unintelligible  on  this :  they 
all  agree,  however,  that  a  mode  is  a  certain  system  of  sounds,  and  it 
appears  that  this  system  or  succession  is  in  its^  nothing  but  a  given 
diapason,  or  octave,  made  up  of  all  the  intermediate  sounds,  according 
to  the  genus. 

In  the  earliest  Greek  music  whereof  we  have  any  account  there  were 
but  three  modes,  of  which  the  key-notes  were  at  the  distance  of  one 
tone  from  each  other.  The  lowest  of  these  was  called  the  Dorian,  the 
highest  the  Lydian,  and  the  Phrygian  was  placed  between  the  other 
two.  Subsequentiy,  by  dividing  the  tones  into  semitones,  two  other 
modes  were  produced,  the  Joman  and  the  jEoHan,  tiie  first  of  which 
was  placed  between  the  Dorian  and  Phrygian,  and  the  second  between 
the  Phrygian  and  Lydian.  At  length,  by  extending  the  syatem  above 
and  below,  new  mcxles  were  established,  which  took  their  names  frmn 
the  former  five,  adding  the  preposition  Afpcr  {^4p,  ah<tve)  for  the 
higher,  and  hypo  {vw6,  hdow)  for  the  lower.  Thus  the  Lydian  mode 
was  followed  by  the  Hyper-Dorian,  the  Hyper-Ionian,  ftc,  in  ascending; 
and  after  the  Dorian  mode  followed  the  Hypo-Lydian,  the  Hypo- 
.£olian,  Ac,  in  descending. 

In  the  '  Essai  sur  la  Musique,'  by  M.  Laborde,  is  a  comprehensive 
table  of  the  modes,  with  the  Greek  musical  characters,  &c. ;  and  in  the 
'  Philosophical  Transactions '  (voL  IL,  part  2)  will  be  found  a  table  of 
the  same  kind,  to  "  show  the  tuning  of  the  lyre  in  every  mode,"  by  Sir 
Francis  Styles,  an  industrious  inquirer  and  a  learned  original  writer  on 
the  Bubjectw 

Of  the  then  existing  modes  Plato  rejected  some,  thinking  them 
capable  of  operating  prejudicially  on  the  manners,  and  Ptolemy 
reduoed  the  number  to  seven ;  the  latter,  therefoiv,  confined  all  the 
modes  within  the  compass  of  an  octave,  of  which  the  Dorian  mode  is 
the  centre,  so  that  the  Mixo-Lydian  was  a  4th  above,  and  the  Hypo- 
Dorian  a  4th  below;  the  Phi^gian  a  6th  above  the  Hypo-Dorian; 
the  Hypo-Phrygian  a  4th  below  the  Phrygian  ;  and  the  Lydian  a  5th 
above  the  Hypo-Phrygian :  whence  results  the  following  order  :— 
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•  Lydian. 

•  Phrygian. 

•  •  Dorian, 

•  HypcLydion. 

•  •  Hypo-Phryfian. 

•  Hypo-Dorian. 


Prom  these  seven  modes,  with  the  Hypo-mixo-Lydian,— added,  it  is 
said,  by  Guido,— were  formed  the  eight  ecclesiastical  modes,  or  tones, 
of  the  Roman  Catholic  Church.    . 

Mode,  in  modem  musical  language,  signifies  the  same  as  Key ;  but, 
though  a  hkr  more  convenient  term,  is  very  rarely  used  in  that  sense  in 
this  country.    [Key.] 

MODELLING  in  clay  is  so  completely  a  practical  art,  and  depends 
so  much  on  the  experience  and  formative  skill  of  the  modeller,  that. 


beyond  a  lew  remarks  on  the  neceanry  consistency  of  the  bUy,  nothing 
more  can  be  given  here  than  an  account  of  the  nature  and  uses  of  the 
tools,  and  some  description  of  the  sculptor's  process. 

The  tools,  called  modelling  tools,  are  made  of  wood  and  wire,  but  no 
tool  is  more  useful  than  tiie  finger ;  indeed  tools  have  been  invented  as 
mere  aids  to  the  fingers,  and  are  designed  to  do  what  they  cannot 
perform.  Wire  tools  are  the  most  useful,  being  fsshioned  into  loops 
of  various  shapes  and  siaes,  round  and  angular,  am  fixed  into  woodcQ 
handles.  They  accomplish  any  required  form  without  driving  the  clay 
on  .to  any  already  modelled  put,  tiie  superfluous  clay  remaining  in  its 
place  while  the  wire  passes  under  it  and  until  the  tool  is  removed, 
when  it  either  falls  of  its  own  weight,  or  is  removed  by  the  slightest 
touch  of  the  modeller.  The  wire  tools  are  most  efficient  when  applied 
to  concave  surfaces,  especially  those  in  the  close  or  narrow  folds  of 
draperies :  the  wire  is  sometimes  notched  (x  indented,  to  give  a  rough 
surface  to  the  day.  The  wooden  tools  are  made  of  box  and  ebony,  of 
various  shapes  and  sixes— curved,  straight,  pointed,  rounded,  and  fiat 
and  broad ;  the  broad  tools  being  notched,  and  deaigned  chiefly  for 
working  the  laige  convex  masses,  or  Urge  folds  in  drapery.  In  model- 
ling a  bust,  especislly  the  features,  great  nieety  is  required,  and  the 
modeller  must  be  particularly  careful  not  to  injure  what  is  already  done, 
by  retouching  with  the  tool  while  day  is  adhering  to  it,  or  he  may 
risk  the  complete  destruction  of  his  work :  the  adhering  day  will  drive 
up  the  surface.  A  good  method  to  guard  against  this  acddent  is  to 
keep  the  wooden  tods  which  are  used  for  the  finer  work  soaked  in  oil ; 
the  day  is  then  not  liable  to  adhere,  and  much  time  is  accordingly 
saved  in  finishing  tiie  model  The  above  is  perhaps,  without  practical 
demonstration,  all  that  can  be  usefully  said  about  the  working  tools. 

The  day  used  is  common  potters'  day,  but  should  be  of  the  best 
quality.    It  must  be  so  wet  that  it  will  not  stand  in  a  mass  mudi 
higher  than  its  own  width  without  support.    The  day  adheres  mudi 
more  to  the  toola  when  wet,  but  it  is  at  the  same  tune  much  more 
easily  snd  quickly  worked,  a  matter  of  great  consequence,  aa   the 
patience  of  the  artist  is  less  tried,  snd  some  expenditure  of  time  is 
saved.  -  The  supports  for  the  day  are  a  most  important  consideration, 
for  if  not  properly  attended,  to,  the  finished  work,  the  fruits  of  months 
of  labour,  might  suddenlv  fall  to  pieces  by  its  own  weight.     The 
support  of  a  figuro  of  the  heroic  or  ordinary  size  (seven  feet)  is  com- 
paratively easy,  but  this  also  exacts  strict  attention,  especially  if  in  any 
very  active  or  unusual  attitude.    Sculptors  generally  modd  figures  of 
the  ordinary  sise  upon  a  bench  or  stand  called  a  banker,  about  thirty 
inches  high,  and  about  thirty  inches  square, — for  a  bust  it  muat  of 
course  be  much  higher ;  above  this  a  solid  ciroular  plinth  is  fixed 
on  a  wooden  bos,  and  is  rovolved  upon  six  or  more  wheels,  or  what  are 
better,  short  slightiy  conical  rollers,  fixed  to  the  plinth  near,  the  cir- 
cumference :  the  plinth  moves  moro  easily  on  such  rollers  than  wheeLs, 
and  the  rollers  afford  a  moro  solid  support  and  last  longer.  A  revolving 
plinth  is  necessary  to  enable  the  sculptor  to  see  his  work  on  all  sides  in 
any  light,  and  it  enaUee  him  to  work  on  all  parts,  in  one  spot,  or  in 
the  same  light.    On  the  oentro  of  the  plinth  then  must  be  fixed  ver- 
tically a  strong  iron  bar,  about  the  height  of  a  man,  and  from  about  six 
to  ten  inches  in  circumference,  according  to  the  weight  of  the  figure ; 
it  must  neoessarily  be  strong  and  firmly  fixed,  as  it  is  the  main  support 
of  the  whole  skdeton  of  supports.    In  loosdy  draped  figures,  which 
aro  proportionally  heavy,  it  is  advisable  to  fix  a  vertical  beam  of  wood 
to  the  main  iron  bar;  for  though  the  bar  will  keep  the  day  perpen> 
dicularly  in  its  place,  it  is  no  provision  sgainst  the  sinking  of  a  great 
mass ;  and  the  quantity  used  m  some  figures,  even  of  the  heroic  siae 
only,  amounts  to  about  two  tons.    Two  cross  pieces  of  wood  moat  be 
fix«i  to  the  main  bar  at  the  shoulders  snd  the  loins,  from  which  the 
supports  of  the  arms  and  legs  must  be  started ;  and  a  third  piece  may 
be  fixed  in  the  middle  to  diminish  the  weight  of  day:  the  supports  of 
the  1^  must  be  bars,  straight  or  bent,  according  to  the  position  of  the 
lags ;  but  the  supports  of  tiie  arms,  when  not  detached  from  the  body 
or  drapery,  may  generally  be  made  of  twisted  thick  copper  win,  small 
pieces  of  wood  being  twisted  in  with  it  at  short  inter^ls  and  at  right 
angles,  like  the  pieces  of  paper  in  the  tail  of  a  boy's  kite.    The  fingen, 
if  separated,  will  requin  similar  can;  indeed  the  clay  should  be 
gradually  built  up  against  a  complete  i^deton  of  supports  and  sufifi- 
dentiy  strong  not  to  yield  in  the  least  to  the  weight  of  the  day  when 
the  modd  is  finished.    The  building  of  such  a  skeleton  for  a  figure  of 
the  heroic  siae  is  often  the  work  of  a  week  or  moro,  and  it  would  be 
always  advisable  for  the  young  sculptor,  in  modeULng  his  first  figure,  to 
procure  some  experienced  hand  to  construct  his  skdeton  of  supports- 
for  him.    If  an  arm  is  slightiy  devated,  and  detached  from  the  figure, 
the  aupport  might  be  so  contnved  as  to  allow  the  arm  to  be  removed  at 
pleasure,  which  would  enable  the  sculptor  to  modd  the  part  beneath 
it  with  much  greater  ease,  snd  would  considerably  <iitniTii»h  the  riak  of 
injury  to  the  arm.    The  contrivance  is  easily  aooomj^ished,  for  nothing 
mora  is  required  than  a  pipe  or  tube  in  the  dioulder  support,  which 
could  receive  snd  hold  fizinly  the  dcdeton  support  of  the  arm,  whioh 
might  be  a  har  of  wood  or  of  metal ;  or  thick  or  twisted  wire,  when  of 
a  small  size.    In  modelling  a  bust  very  littie  support  is  necessary,  aa 
upright  piece  of  wood  with  a  cross-bar  at  the  shoulders  being  quite 
sufficient;  but  a  small  cross-bar  at  the  head  would  do  no  harm. 

Another  essential  part  of  modelling  is  preserving  the  moisture  of  tbe 
clay,  which  should  be  always  uniform  if  possible ;  it  must  never  be 
allowed  to  dnr,  and  it  can  be  kept  moist  with  very  little  tfoublec 
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Wlule  the  modeller  u  at  work,  and  the  figure  is  exposed,  eepecially 
in  warm  weather,  he  should  repeatedly  sprinkle  it  with  water.  A 
plasterer's  brush  is  the  best  instrument  for  this  purpose,  and  much 
superior  to  a  syringe  or  the  mouth,  which  some  seulpton  formerly 
used  to  apply  as  a  squirt,  even  in  the  presence  of  their  sitter,  when 
modelling  a  bust:  NoUdLens,  aooording  to  hia  biographer  Smith, 
adopted  this  elegant  mode  of  keeping  hu  day  moist  while  modelling 
the  bust  of  Oeoige  III.,  and  in  the  king^s  presence.  Bacon,  on  a 
similar  occasion,  used  a  silver  syringe.  At  night  time,  or  when  the 
artist  is  not  at  work  on  the  model,  it  should  be  covered  over  with  a 
wet  cloth  or  sheet.  A  figure  may  be  kept  moist  for  a  long  period 
without  adding  water,  provided  the  air  be  kept  away  from  it ;  this 
may  be  done  by  an  oil-silk  or  any  air-proof  bag,  whitm  can  be  made 
fast  to  the  plinth  of  the  banker  by  day.  Sculptors  genei^Uy  model 
flowing  draperies  from  lay-figures.  When  the  modd  is  complete,  the 
next  process  is  to  take  the  cast,  to  work  the  marble  from,  or  to  make 
other  casts  from.  The  whole  model,  while  wet,  must  be  covered,  in 
two  or  three  masses,  or  more  if  necessary,  with  plaster  of  Paria ;  whan 
this  is  fixed  and  dry,  the  whole  may  be  separated  at  the  joints,  with 
out  any  regard  to  the  preservation  of  the  modd,  for  when  the  mould 
is  taken  the  model  is  no  longer  of  any  value.  When  the  clay  ia  com- 
pletdy  removed  from  the  mould,  the  component  parts  of  the  mould 
must  be  again  put  together,  and  in  the  place  of  the  original  day  it 
must  be  fiJled  with  plaster  of  Paris,  and  when  the  cast  is  wdl  set,  the 
mould  may  be  carefully  broken  off  in  fragments,  and  the  cast  is  ex- 
posed, and  complete,  the  flushed  work.  If  casta  of  it  are  required, 
a  new  working  mould,  or  m/e  vMuld,  as  it  is  termed,  muat  be  taken, 
in  many  parts.  If  the  figure  ia  to  be  executed  in  marble,  it  is  copied 
by  the  carvers,  with  the  assistance  of  the  pointing-machine,  which  is 
so  contrived  that  it  can  Himmiah  or  increase  the  scale  of  the  model 
with  perfect  esse  and  nicety.  It  is  always  best  to  make  the  modd  of 
the  size  of  the  intended  figure  if  practicable,  because  any  error  in  a 
small  modd  becomes  multiplied  in  a  larger  one  in  proportion  to  the 
difference  of  aiie.  Fkxman  was  in  the  h^t  of  making  small  models, 
and  he  had  in  conaeouence  sometimes  immense  labour  to  go  through 
to  diminish  errors  in  tne  f  uU-sised  marble  work :  it  is  hardly  possible 
to  completdy  rectify  them. 

The  andent  sculptors  used  to  bake  their  modds,  but  this  ia  not  so 
good  a  plan  aa  making  plaster  casts  from  them,  though  less  trouble- 
some and  much  cheaper :  the  day  in  drying  shrinka,  and  is  apt  to 
crack,  and  certainly  never  comea  out  of  the  oven  the  same  shi^w  that 
it  was  when  put  into  it,  or  at  least  when  originally  meddle^  These 
baked  models  are  called  terra-cotta  {baked  earth)  figures,  are  eitremdy 
numerous,  and  are  generally  of  small  dimensions,  but  there  are  a  few 
of  a  large  siae  in  varioua  European  museuma.  The  andents  made  also 
moulds  of  clay,  which  they  likewise  baked,  and  they  formed  their  casts 
by  pressure  of  day  into  these  :  tiiia  practice  of  pressing  day,  or  any 
inalleable  subetanoe,  into  a  mould  is  still  occasionally  had  recourse  to 
in  works  of  fine  art,  and  conatanUy  in  the  potteries,  and  by  frame- 
makers. 

The  andents  used  also  wax  for  casting  and  in  forming  their  models, 
especially  those  of  the  small  bronces,  which  are  stall  so  exceedingly 
numerous,  and  it  is  the  common  material  used  by  goldsmiths  and 
medalists.  Modelling  wax  ia  prepared  by  melting  virgin  wax  with  a 
very  small  quantity  of  Venice  turpentine  and  flake-white  in  fine 
powder :  if  coloured  wax  is  required,  a  colour  in  fine  powder  must  be 
Bubstituted  for  the  flake-white.  The  tools  used  in  modelling  in  wax 
are  made  of  wood  and  ivory,  and  have  the  same  ahapes  aa  those  of 
wood,  already  spoken  of,  for  meddling  in  day.  Other  processes  in  the 
art  of  sculpture  will  be  found  explained  in  the  artides  Bboku; 
FouNOiRO;  Soulftubb;  and  Wax  MoDELLiNa 

MODELS,  ARCHITECTURAL.     Beddea  the  usual  deUneatkms 

upon  paper  showing  the  plans  and  different  parts  of  a  building,  and 

their  detaila  in  elevationa,  sections,  and  woridng  drawings  [Dibion  ; 

Arcbitictxtbb],  a  solid  representation  or  miniature  focdmile  of  the 

proposed  edifice  is  sometimes  formed,  in  order  to  give  a  more  distinct 

idea  of  it  than  can  be  obtained  from  a  number  ol  separate  drawinga  by 

those  who  are  unable  to  oompvehend  them  perfectly,  and  combine  them 

mentally,  so  aa  to  figure  to  themsdves  a  complete  and  distinct  image 

of  the  whole.    Models  of  thia  kind  are  varioudy  executed,  and  more  or 

less  finished  up,  aa  may  be  required.    Sometimes  they  are  of  wood, 

either  coloured  or  not ;  and  if  economy  ia  studied,  the  capitals  of  the 

columns,  the  cornices,  and  all  other  decorative  parts,  are  merdy  blocked 

out  in  the  roughs  the  mouldings  and  ornaments  being  omitted.    But 

the  material  now  more  generally  used  ia  pkater  of  Paris,  because 

oolumna  and  other  parts  that  require  much  carving  may  be  caat  in 

moukU,  and  afterwards  finished  up  with  comparativdy  very  little  trouble 

or  expense.      Another  material  employed  for  w>*^»"g  srdiiteotural 

models  ia  card-board,  applied  in  su&ces  of  varioua  thicknesaes :  end 

although  it  seema  fitted  only  for  veiy  plain  buildings,  it  is  capable  of 

being  wrought  so  as  to  express  even  the  minute  and  elaborate  tracery 

and  other  ornaments  in  Qothio  architecture :  models  thua  formed  are 

leas  beautiful  than  those  of  plaster,  but  they  are  less  susceptible  of 

injury,  and  may  be  more  easily  coloured  to  represent  the  different 

materials— stone,  brick,  wood-work,  date,  Aa    They  are  however  more 

expensive,  bdng  attended  with  much  greater  labour,  and  requiring  to 

oe  built  up,  as  it  were,  like  the  edifice  itadf . 

Modela  are  by  no  means  so  generally  made  use  of  as  they  ought  to 


be,  on  account  of  their  expensLveneas ;  bat  when  a  buildiiig  of  great 
magnitude  is  to  be  erected,  the  cost  of  a  model,  although  it  may  be 
condderable  in  itself,  becomes  a  mere  trifle  in  the  sum-totaL  Where 
merely  the  facade  of  a  building  will  be  exposed  to  view,  a  model  may 
be  dispensed  with,  'Sa  a  aimple  devation  wUl  anawer  the  purpose 
quite  as  well.  But  for  one  that  is  insulated,  or  is  at  all  complex,  a 
modd  becomea  desirable ;  the  same  again  if  a  fo^e  is  composed  of 
many  parte  or  surfaces,  some  projecting,  others  retiring,  the  effect  of 
which  cannot  dae  always  bo  so  distinctly  foreseen  as  it  ought  to  be, 
except  perspective  drawings  be  made  of  it  from  several  different 
distances  and  points  of  view.  For  showing  the  internal  parts  of  a 
building,  models  are  of  comparatively  lit^e  use. 

Portrait  modda  of  edebrated  edifices  are  frequently  introduced  in 
libraries  and  galleries,  dther  as  restorations  of  the  original  structures, 
or  aa  showing  them  as  dilapidated  by  time.  For  iJioee  of  the  last- 
mentioned  kind,  cork  is  the  material  usually  made  use  of,  it  being  wdl 
calculated  to  express  of  itself  the  ruggedness  and  flaws  of  decayed 
stone  buildings. 

MODES,  iccUnoMtical  {Tuoni  EcdmoiUei),  or  T(me$  of  the  Church. 
In  what  ia  called  the  Gregorian  Chant  there  are  ei^t  modea  or  tones 
— four  Authentic  and  four  Plagal.  [Authentic;  Plaoal]  The 
Authentic  modes  are  the  Dorian,  Phrygian,  Lydian,  and  Mixo-Lydian 
of  the  andents,  which  correspond,  accordii^  to  Dr.  Bumey,  to  d  and 
A  minor,  o  and  D  major,  of  the  modema.  These  were  chosen  by  St. 
Ambrose,  about  the  year  870,  for  the  church  of  Milan.  The  Plagal 
modea  are  the  Hypo-Dorian,  Hypo^Phiygian,  Hypo-Lydian,  and  Hypo- 
mixo-Lydian,  correaponding  to  o  and  a  minor,  F  ioA  o  major,  and  were 
added  hy  St.  Gregory  about  280  years  after  the  adoption  of  the  former. 
It  must  be  observed,  that  the  Gregorian  Chant  has  its  dominant,  but 
takea  this  name  from  being  the  note  most  often  heard :  hence  it  is 
frequently  mentioned  in  the  Gregorian  schools  aa  the  key-note. 

MODILlION  (Arohitecture),an  ornamental  member  in  the  Corinthian 
cornice,  resembling  a  small  bradcet  placed  horiaontally,  that  ia,  with  its 
back  against  the  soflit  of  the  part  it  supports,  in  which  respect  it 
differs  from  the  console,  which  is  placed  upri^^,  with  its  back  against 
the  verticd  face  of  the  part  to  which  it  ia  attached,  and  with  its  lai^;^ 
or  convex  end  uppermost,  whereas  the  larger  end  of  the  modillion  is 
placed  backwards,  and  ita  smaller  one  in  front  Tet  though  they  thus 
far  diffiar  both  as  to  the  mode  and  the  purpose  of  applying  them,  and 
also  as  to  their  details,  in  general  form  the  modillion  and  the  console 
dosdy  resemble  each  other,  the  face  being  composed  of  a  curve  of  con- 
trary flexure.  Modillions  are  placed  b«ieath  the  corona  of  the  cornice, 
and  althou^  sometimes  omitted  out  of  parsimony,  are  indispensable 
to  the  character  of  the  order,  being  quite  as  much  rfi«fa'ngiiiahing  marka 
of  its  entablature  aa  mutulea  are  in  the  Doric  and  dentils  in  the  Ionic 
cornice.    [See  the  cuts  in  the  article  CoLuiar,  cola.  47  and  52.) 

MODULATION,  in  Muaic,  ia  a  changing  of  the  key,  or  tnode, 
during  the  progress  of  a  compomtion.  The  word  is  derived  from  the 
Latin  verb  modulcr,  to  eompoee  or  ting  in  meof arr,  mdody  of  some  sort 
being  inferred. 

Though  it  is  not  quite  dear  what  the  ancients  meant  by  the  term 
modidatio,  yet  the  presumption  is  that  they  signified  by  it  the  rise  and 
fidl  of  the  voice  {aoeeiUue)  and  the  meaaure  of  the  syllables  in  redtation 
and  declamation,  altogether  amounting  to  a  kind  of  singing;  and  this 
we  are  inclined  to  think  waa  the  boundary,  or  nearly  so,  of  their 
profidency,  and  what  they  chiefly  aimed  at,  in  the  vocal  art. 

In  modem  music.  Modulation  ia  a  most  important  element,  and  in 
propcntion  to  its  importance  should  be  the  manner  of  treating  it  here  ; 
but  limited  aa  we  are  in  space,  we  must  be  confined  to  some  general 
remarka,  illustrating  these  by  a  few  brief  examples. 

Modulation  may  be  divided  mto  Simple,  Chromatic  (or  extraneous), 
and  Bnhannonic  Simple  Modulation  is  a  change  from  a  given  key  to 
another  nearly  related  to  it,  namely,  its  fifth,  fourth,  relative  minor, 
or  relative  minor  to  its  fifth ;  and  this  modulation,  not  to  be  abrupt,  is 
efifected  by  at  leaat  one  intermediate  chord,  which  must  belong  to  the 
harmony  of  the  key  into  which  it  is  intended  to  pass.  Examples  in 
four  parts : — 

OtoO.  OtoF. 
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C  to  A  minor. 
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0  to  B  minor. 
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The  close  resemblance  of  the  scales  of  o,  r,  a  minor,  and  e  minor,  to 
the  scale  of  c,  renders  the  modulation  easy  and  natural ;  hence  we 
have  termed  it  aimpU,    And  it  mujt  now  be  observed,  that  the  natural 
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HOHAIR. 


SOLASSESL 


-,! 


major  key  ifl  hen  ohcma  tm  the  diToigiag  foint  merely  on  aocoiunt  of 
its  apparent  limplicity ;  any  oib«r  would  liave  eoawenMl  the  purpoee, 
provided  tbe  same  relations  had  he«n  preaerred.  Thua,  for  instance, 
from  the  key  of  kh  to  its  fifth  bk,  ia  relatiTsly  the  same  aa from  o  too. 
JSzample  :— 
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Chromatio  Modulation  is  the  change  &om  a  given  key  to  some  other 
not  analogous  to  it ;  that  is  to  say,  to  one  diifering  much  in  BcalOi  and, 
consequently,  in  signature.    [Siqnatukb.]    ETamjJfts : — 

CtoAiZ. 
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C  to  F  minor. 
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Enharmonic  HodubvtioB  ia  the  ohanee  from  a  given  key  to  another 
quite  unanslogous,  by  means  of  an  enharmonic  toternd, — that  is,  by 
the  same  interval  binominoiisly  considered  ;  as  c  and  B^,  a^  and  o%  Ac. 
[Enhakiconio.]    Examples : — 


CfcoClt. 


0  to  D  It  (ftom  Kimbererer). 


In  these  examples  we  have  endeavoured  to  show  the  most  direct 
method  of  modulating,  and,  except  in  one  instance,  by  means  of  the 
dominant  7th  and  the  diminished  7th,  or  their  invenions.  By  the 
intervention  of  a  few  additional  chords,  more  elegant  efifeets  might 
have  been  produced,  both  as  regards  humony  and  melody.  Bat  it 
must  also  be  remarked  that  suddenness  of  transition  is  often  essential 
to  the  defiign  of  the  composer,  in  which  case  he  takes  the  shortest  road 
from  key  to  key  that  the  ear  will  permit 

It  will  be  seen  that  we  entirely  dififer  from  those  who — ^perhaps 
misled  by  the  word  foodulatio,  and  its  interpretation  by  ancient 
writers — think  that  modulation  may  be  carried  on  without  any  ehange 
of  key.  We  are  decidedly  of  opinion,  though  in  opposition  to  some 
highly  respectable  authorities,  that  modvlatian  and  t^ange  of  hey  axe 
identical  terms. 

MODULES  (Architecture),  from  the  Latin  moduhut  as  being  a 
lesser  measure  than  the  diameter  of  the  column,  is  employed  to  signify 
one  half  of  the  latter,  or  thirty  mintUa.  Some  writers  x«ckon  entirely 
by  modules  and  nunuteg.  Thus,  instead  of  saying  a  column  is  eight  or 
eight  and  a  half  diameters  high,  they  would  describe  its  height  as  being 
sixteen  or  seventeen  modules. 

MODUS.    [Tithes] 

MOHAIR,  as  a  material  for  textile  manufactures,  has  been  brought 
very  extensively  into  use  within  the  last  few  yean.  It  differs  from 
alpaca  in  this :  that  the  latter  is  the  wool  or  hair  of  a  South  American 
animal  of  the  llama  tribe  [Alpaca- Wool]  ;  whereas  mohair  is  the 
covering  of  a  goat  peculiar  to  Asia  Minw.  Twenty  years  ago,  the 
quantity  of  mohair  imported  was  smaU,  but  now  it  is  very  large ;  for 
the  manufacturers  of  the  north,  especially  the  great  firms  in  and  near 


Bradford,  dii^lay  much  ingenuity  in  combining  two  or  naore  fona 
material,  to  produce  what  are  catied  fancy  fabrics.  Under  dr 
names  of  ves^ngp,  pantaloon-stufis,  ponchos,  shoe-stufi,  cravatb^ 
linings,  caasineta,  caahmeerete,  bardges,  tabinets,  shawlndoths,  ie 
numeroiu  fabrics  are  woven,  in  which  wool,  worsted,  alpaca,  or  moyr 
are  introduced,  or  two  or  thrae  out  ol  tlie  four,  aeoording  fo  the  totaoi 
thickness,  and  price  of  tiie  article  to  be  produced. 

The  manufMstuxing  processes  are  nmilar  in  character    to  tfaoe 
described  under  Wooliah  and  Wobstbd  MANUrAoruRBs. 
M0HAW£8.    [NoRfiB  Ambbioah  Ibbiahb.] 
MOIDOBK    [MoKBT.] 

MOIEfi,  a  French  word,  having  the  meaning  of  tiUmded,  mettM,  s 
wtUtrtd,  is  applied  as  a  name  to  two  di£ferent  lunda  of  •fieota  prodncei 
in  manu&otures :  the  one  on  metals,  the  other  on  textile  gooda. 

The  moirS  mekdUqM,  first  introduced  by  the  Freo^  presents: 
aiwgiiUr  beauty  and  riduieBs  of  appearance,  sometiiing;  like  the  mtial 
lised  frost  on  a  window  in  winter.  The  irabetanc6  is  formed  of  tm»i 
iron  plate,  while  the  aorfaoe  afiiaot  is  due  to  the  dumical actum-: 
Mcids.  The  nioir€  ^>pea»  to  be  formed  by  the  action  of  the  tin  co  iki 
iron  at  the  point  of  contact ;  and  the  purpoee  of  the  add  is  rather  t. 
rander  this  visible  than  actually  to  prmluce  it.  Tin  plate  oonsl^  d  i 
piece  of  sheet  iron  coated  with  a  thin  layer  of  tin  mhUB  the  latter  i§  a 
a  molten  state ;  and  the  art  of  preparing  the  motrtf  nuittiiiqme  isoukt 
in  removing  all  except  an  totremely  thin  film  of  this  tm,withoci 
really  exposing  the  iron  in  any  part.  Y arioua  aeids  and  mtxtorei  d 
adds  will  efibct  this,  but  the  one  neually  employed  is  diluted  sitit^ 
muriatic  aoid.  The  plate  of  tinned  iron,  alter  being  slightly  heated,  j 
washed  with  the  add.  As  soon  as  the  workman  sees  the  mob^derdgfp 
itself,  he  plunges  the  sheet  into  cold  water,  and  gently  washes  off  tb 
acid  and  dissolved  tin  with  a  feather  or  a  bit  of  ootton  wool  ll^ 
time  neeeasary  to  produce  this  action  varies  from  one  to  ten  minata 
according  to  the  strength  of  the  aeid  and  the  heat  of  Uw  plate.  Wba 
the  moir^  has  been  uoperiy  developed,  and  the  add  and  tin  remond. 
the  plate  ia  caiefully  dried,  and  the  variegated  suriEsoe  protected  ^ 
a  coating  of  vandsh ;  if  the  varnish  be  white,  a  silvery  or  pearly  mm 
is  produced;  if  coloured,  riehly  diversified  tints  are  obtained.  A  modi 
fied  kind  of  moiri  metctUiqne  is  produced  by  the  action  of  heat  vithor. 
adds.  The  plate  of  tinned  iron  is  exposed  to  such  a  temperature  a 
will  melt  the  tin;  and  varied  eflfoets  are  produced  aocoiding to tk 
mode  and  rapidity  of  cooling.  If  eooled  gradually,  the  aurfaoe  presoC' 
a  certain  kind  of  moir^  or  crystaUiaation ;  if  suddenly  cooled  by  pinagi^ 
in  cold-water,  the  moir6  is  diffsrent  in  character;  if  unequally  oxkr. 
by  water  bdng  sprinkled  on  certain  parts,  or  wind  blown  opoa  tho- 
the  efiect  undeigoes  still  further  variations.  So,  on  the  other  baai  z 
the  heating  of  the  plate  can  be  so  managed  as  to  be  unequal  at  dt^te: 
parts,  a  variation  in  the  mdr^  results ;  and  attempts  are  somettae^ 
made  to  give  a  definite  pattern  to  these  irregularities.  Kodli  has  yi^ 
duced  some  very  beautifui  mekUUxkromei,  or  richly  coloured  spob  e 
surfruses  of  steel,  silver,  and  other  metahi;  and  Mr.  Qaadot  has  fv»: 
the  effects  of  surface  thus  produced;  but  the  work  is  one  ^aadd 
electKHnetidlutgy,  and  the  effiaot  bean  little  resembhuioe  in  appetnaet 
to  moiri  mekxttique.  As  a  question  of  mere  fashion,  the  kat-matii 
material  is  not  now  used  so  much  as  it  was  twenty  years  ago,  vba 
kaleidosoopes  and  ornamental  bosss  were  covered  with  it ;  but  it  nete 
theless  remains  among  the  list  of  artieles  available  for  decofstir; 
manufactures. 

The  m<ar4  efifect  on  textile  goods,  genflrally  called  moiri  oaUtqte,^ 
produced  mostly  in  broad  ailln  for  iadiea'  dreaaea.  It  is  a  nipfiv 
kind  of  that  which  is  known  as  ttatmiiiiff  in  silk ;  and  the  iiioireitri,^: 
calenderers,  endeavour  to  keep  secret  the  exact  mode  in  which  it  i^ 
performed.  The  moir^,  clouding,  or  watering,  is  not  produced  in  Ife 
dyeing,  the  spinning,  or  the  weaving ;  it  is  a  sort  of  calendering  cr 
presshig  between  two  cylinders.  By  using  eyiinders  hot  or  oold.  cfi- 
boBsed  or  plain,  by  sprinkling  the  silk  or  not  with  water,iuid  by  fotdiK 
two  layers  of  nlk  over  each  other  dther  rectangularly  or  diagv 
ally,  various  kinds  and  degrees  of  moirtf  may  be  produced;  tho^ 
threads,  whether  of  warp  or  weft,  which  happen  to  be  most  praw^ 
recdve  most  gloss ;  some  of  them  become  flattened ;  and  the  rdectioe 
from  their  sunfiace  is  glossy  or  otherwise  according  to  the  angle  at  whii^ 
they  are  viewed.  Thus  a  very  brilliant  phy  of  light  and  dutde  b 
produced,  although  all  the  threads  may  be  of  one  colour  throughout 
MOLASSES,  is  the  nnorystallised  syrup  produced  in  the  mana£K 
ture  of  sugar.  It  is  suffned  to  drain  from  the  casks  into  a  cistern,  ia 
what  ia  called  the  curing-house,  before  the  sugar  is  sent  away  from  tbe 
plantation.  To  facilitate  the  draining,  the  casks  are  tanged  upri|^t » 
a  frame-work  of  open  joists  over  the  cistern ;  several  holes  of  about  at 
inch  diameter  are  bored  in  the  bottoms  of  the  casks ;  and  before  t^ 
newly  made  sugar  is  put  into  the  hogsheads,  or,  as  it  is  called,  po'^'^' 
an  equal  number  of  plantain-stalks,  or  sugar-canes  from  which  tbr 
juice  has  been  expreased,  are  placed  in  each  cask,  so  that  the  enoB 
protrude  throu^  the  holes.  These  stalks  or  canes  must  be  « 
equal  length  with  the  cask,  and  they  thus  form  ao  many  chaoiiels  or 
conduits  for  the  paaiing  away  of  the  greater  ptrt  of  xke  molasses: 
some  wHl  always  remain  in  the  hogsheads,  and,  draining  away  by  «lo* 
degrees,  will  in  a  great  measure  be  lost  during  the  voyage ;  but  eT« 
after  the  arrival  of  the  sugar  in  Europe  a  proportion  of  molasses,  whu^ 
is  less  or  more  according  to  the  good  or  bad  qiudity  of  the  BUgV) 
remains  in  the  maaik    See  further  under  SuaaB  MANuraorn^ib 
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Kewrly  aU  the  molaaMa  made  in.  the  English  su^  oolomee  wm 
formerly  oonYerted  into  rum  Uy  fermentation  and  distillation  on  the 
oetates ;  hut  the  price  of  that  spirit  having  declinied,aod  improyements 
having  been  made  in  the  prooeases  of  refining  sugar  in  (lurope,  whereby 
a  large  proportion  of  West  Indian  molasses  has  been  rendered  orystal- 
lisabie,  a  conBid*«abie  and  continually  inoreaaing  Quantity  of  molaasea 
is  shipped  for  that  purpose.  The  syrups,  which  ultimately  remain  in 
a  liquid  form  after  passing  through  the  prooesiea  of  a  refining-house, 
whether  the  same  are  the  produce  of  Muscovado  sugar  or  of  molasses 
are  sometimes  called  molasses,  but  are  more  generaUy  known  as  treacle. 
The  imports  of  molaasess^  which  were  only  40,000  owts.  in  1820,  rose 
to  250,000  cwts.  in  1830 ;  in  1845  they  were  more  than  500,000  cwts. ; 
and  in  the  14  years  thence  to  1859,  they  varied  from  about  600,000  to 
1,100,000  cwts. 

MOLECULAR  ATTRACTION— MOLECULAR  THEORY.  In 
chemistry  it  is  conceiTcd  that  bodies  are  made  up  of  indivisible  atoms, 
each  having  a  definite  uniform  weight  and  a  general  character.  The 
eerrice  that  this  theory  has  rendered  to  science  may  be  seen  by  con- 
eulting  Atomic  Tbkobt.  The  ultimate  ptrticles  of  matter  are  termed 
atoms,  the  word  molecules  being  applied  to  the  constituent  or  hetero- 
geneous whole.  [MoLEouLB.]  If  the  molecular  constitution  of  bodies 
were  known, — ^tnat  is,  the  specific  nature  of  these  molecules, — and  the 
laws  of  the  forces  which  retain  them  in  connection,  whether  these 
forces  be  of  attraction  or  repulsion,  science  would  then  be  able  to 
define  the  dumges  and  sequences  of  the  material  tmiverse.  Various 
efforts  have  been  made  from  time  to  time  to  construct  theories  on  this 
ground  sufficiently  general  to  i^ord  a  basis  for  important  and  wide  uon- 
clusions,  and  yet  to  avoid  injurious  restrictive  conditions.  According 
to  the  theory  of  Boscovidi,  matter  does  not  consist  of  solid  particles, 
but  of  mere  mathematical  centrss  of  force.  Bach  body  is  supposed  to 
be  made  up  of  a  number  of  geometrical  points,  from  which  emanate 
forces  following  certain  mauiematical  laws,  in  virtue  of  which  the 
forces  become  at  certain  small  distances  attractive,  at  certain  other  dis- 
tances repulsive,  and  at  greater  distances  again  attractive.  [  ATTBAOTXOir.] 
"  From  these  forces  of  the  pcnnts  arise  the  cohesion  of  the  parts  of  the 
same  body,  the  resistance  which  it  exerts  against  the  pressure  of  another 
body,  and,  finally,  the  attraction  of  gravitation  which  it  exerts  upon 
bodies  at  a  distance." 

Dr.  Whewell,  from  whom  we  have  just  auoted  ('  History  of  Scientific 
Ideas,'  vol.  ii.,  1868),  regards  this  theory  as  nomogeneous  and  conidstent, 
and  thinks  it  probable  that  it  may  be  used  for  investigating  and  express- 
ing true  laws  of  nature,  although  the  attempt  to  identifpr  the  forces  by 
which  the  particles  of  bodies  are  bound  together  with  mechanical 
attraction  appears  to  be  a  confusion  of  two  separate  ideas.  This 
theory,  he  rema^,  **  may  be  so  conceived  as  possibly  to  involve  an 
explanation  of  aU  the  powers  which  their  paits  exert  (such  powers, 
namely,  as  those  which  produce  optical,  thermotical,  and  cnemical 
phenomena) ;  but  this  theory  cannot  supply  an  explanation  of  the 
mechanical  properties  of  a  body  as  a  whole,  especially  of  its  tnerfto.  A 
collection  of  mere  centres  of  force  can  have  no  ineiiia.  If  two  bodies 
are  considered  as  two  collections  of  centres  of  force,  the  one  attracting 
the  other,  there  is  in  this  view  nothing  to  limit  or  determine  the 
velocity  with  which  the  one  body  will  approach  the  other.  A  world 
composed  of  such  bodies  is  not  a  material  world ;  for  matter  implies 
not  only  force,  but  something  which  resists  the  action  of  force." 

Representing  matter  as  a  collection  of  molecules  or  centres  of  force, 
modem  chemists  have  used  the  molecular  hypothesis  as  a  basis  for 
calculations  respecting  the  elementary  forces  of  bodies,  supposing  the 
properties  of  bodies  to  depend  upon  forces  emanating  fxom  immovable 
points  of  their  mass.  The  mechanical  philosopher,  also,  thus  treats 
the  properties  of  bodies  on  a  sniall  scale  as  Newton  had  already  done 
with  central  forces  on  a  large  scale.  Newton  himself  remarks,  in  the 
preface  to  his '  Prindpia,' "  Many  things  induce  me  to  believe  that  the 
rest  of  the  phenomena  of  nature,  as  well  as  those  of  astronomy,  may 
depend  upon  certain  forces  by  which  the  particles  of  bodies,  in  virtue 
of  causes  not  yet  known,  are  tiiged  towaros  each  other  and  cohere  in 
regular  figures,  or  are  mutually  repelled  and  recede ;  and  philosophers 
knowing  nothing  of  these  forces  have  hitherto  failed  in  their  exami- 
nation of  nature."  Laplace,  following  up  this  hypothesis,  has  shown 
its  value,  if  we  suppose  the  forces  exerted  by  the  particles  to  decrease 
so  rapidly  with  tne  increasing  distance  from  them  that  the  force  is 
finite  only  at  distances  imperceptible  to  the  senses,  and  vanishes  at  all 
remoter  points.  "  He  has  taught  the  method  of  expressing  and  calcu- 
lating such  forces ;  and  he  and  other  mathematicians  of  his  school  have 
applied  this  method  to  many  of  the  most  important  questions  of 
physics,  as  capillary  action,  the  elasticity  of  solids,  the  conduction  and 
radiation  of  heat.  The  explanation  of  many  apparently  imconnected 
and  curiouB  observed  facts  by  these  mathematical  theories,  gives  a 
strong  assurance  that  its  essential  principles  are  true.  But  it  must  be 
observed  that  the  actual  constitution  of  bodies,  as  composed  of  distinct 
and  separate  particles,  is  by  no  means  proved  by  these  coincidences. 
The  assumption,  in  the  reasoning,  of  certain  centres  of  force  acting  at 
a  distance,  is  to  be  considered  notJiing  more  than  a  method  of  reducing 
to  calculation  that  view  of  the  constitution  of  bodies  which  supposes 
that  they  exert  force  at  etxrp  point.  It  is  a  mathematical  artifice  of 
the  same  kind  as  the  hypothetical  division  of  a  body  into  infinitesimal 
pArts  in  order  to  find  its  centre  of  gravity,  and  no  more  implies  a 
physical  reality  than  that  hypotheslB  does."    Dr.  Whewell,  to  whom  | 


we  owe  this  quotation,  refers  also  to  Poisson's  views  of  capillary  action, 
imdalso  to  Wollastou's  attempt  to  bring  the  doctrine  of  ultimate  atoms 
to  the  test  of  observation  in  the  case  of  the  Atxospbekb,  under  which 
head  some  notice  of  WoUaston's  argument  will  be  found.  But  we  may 
here  remind  the  reader  of  WoUaston's  conclusion  th^  the  observed 
phenomena  accord  with  the  supposition  that  the  earth's  atmuii^ere  ia 
of  finite  extent,  limited  by  the  weight  of  ultimate  atoms  of  definite 
magnitude,  no  longer  divisible  by  repulsion  of  their  parts.  We  must, 
however,  refer  to  Dr.  \Vhe well's  work  for  hia  objections  to  this  line  of 
reasoning,  and  conclude  by  naming  the  most  important  works  whidi 
h.ive  of  late  years  assisted  the  molecular  theory,  such  as  Gauss  on 
'  Terrestrial  Magnetism ; '  Ohm's '  Contributions  to  Molecular  Ptqrsios,' 
in  which  he  supposes  that  the  ultimate  molecules  of  matter  have  both 
simple  and  polar  powers,  and  by  means  of  this  hypothesis  he  attempts 
to  form  a  complete  system  from  which  the  phenomena  of  light,  heat, 
and  electricity  neoeesarily  arise;  Mr.  Grove's  work, '  On  the  Correlation 
of  the  Physical  Forces,'  is  also  in  the  same  direction. 

MOL£^UL^.  Matter  is  su{»posed  to  )fe  made  up  of  indefinitely 
small  particles  or  uujUcuIh,  which  in  a  simple  substance  are  called 
it^kyrant,  or  JumogcMotu,  and  in  a  compound,  eowUUaeHt  or  heier<h 
geoMoiUp 

MOLECULES.  The  «mallo«t  indivisible  quantities  of  matter  which 
t^e  part  in  chemical  re-actions.      [Atokio  WiciaHTs;    Chemioal 

EQVIVAJ4ENTS.] 

MOLYBDENUM  (Mo).  A  rare  metal,  occurring  native  chiefly  as 
the  bisulphide,  a  mineral  that,  in  appsaranoe  and  ptoperties,  so  much 
resembles  g^^hite  ^  to  have  been  mistaken  for  that  substance  until 
the  year  1778,  when  its  peculiarity  was  first  pointed  out.  A  descrip- 
tion of  the  two  or  three  ores  of  molybdcmua  that  have  hitherto  been 
discovered  will  be  foimd  in  the  NaturaIi  Histoby  Divisioif,  article 
MoLTBDnrvM,  The  method  of  isolating  the  metal  from  the  sulfide 
is  alao  there  detailed.    The  equivalent  of  molybdenum  ia  46. 

Mohfbdenwm  and  oxygen  form  three  oompouods : — 

1,  Fjotoxtde  of  mely  Weaum  •       •      •      .       .    MoO 

2.  mvoxids  of  moljbdeaan        •        •        •        •    •.   MoO, 
S.  ^Qi^mfi  waid lIoO« 

1.  Protoxide  of  Motyhdenum  (MoO). — Molyhdom  oxide.  Obtained  in 
the  anhvdrous  form  by  the  action  of  nascent  hydrogen,  and  in  the 
hydrated  condition  on  adding  ammonia  to  a  solution  of  the  proto- 
chloride.  In  the  latter  state  it  is  soluble  in  solution  of  carbonate  of 
ammonia  but  not  in  the  carbonates  or  hydrates  of  potash  or  soda. 
Both  varieties  are  of  a  black  colour. 

2.  Binoxide  of  Molybdenum  (MoO  J. — Mdyhdic  oxide.  Formed  when 
molybdate  of  ammonia  is  strongly  ignited  in  a  covered  crucible.  The 
residue  should  be  washed  with  caustic  potash  to  remove  any  molybdic 
add.  Its  colour  is  usually  dark  brown,  but  purple  in  direct  sunshine. 
It  is  to  a  certain  extent  soluble  in  water ;  the  solution  sometimes 
gelatinises  spontaneously.  The  salts  of  binoxide  of  molybdenum  are 
red  when  hydrated,  but  in  the  anhydrous  state  are  almost  black.  An 
olive  green  oxide,  and  a  blue  oxide  of  molybdenum  have  been  described, 
but  they  are  now  known  to  be  mixtures  of  the  binoxide  with  molybdic 
acid. 

8.  Mdyhdic  add  (MoO^^  is  generally  obtained  by  roastipg  the  bisul- 
phide, at  a  low  red  heat,  m  clay  basins,  but  M.  Brunner  recommends 
that  t^e  ptdverised  mineral  should  be  first  mixed  with  an  equal  volume 
of  quartzose  sand,  and  the  mass  then  roasted  in  a  platinum  cs^psulo 
until  it  has  acquired  a  lemon-yellow  colour.  After  cooling,  the 
molybdic  acid  is  extracted  by  exhausting  the  product  with  ammonia. 
The  residue  from  the  evaporation  of  the  ammoniacal  solution  is  heated 
to  low  redness  to  expel  ammonia,  when  molybdic  acid  remains  as  a 
pale  buff-coloured  powder.  At  a  very  high  temperature  molybdic  acid 
voUtiliaes  and  condenses  on  cool  surfaces  in  brilliant  transparent 
needles.  Molybdic  acid  combines  with  bases  to  form  neutral  and  acid 
salts  called  mdyhdaUt. 

Molybdate  of  ammonia  is  sometimes  used  for  detecting  and  even 
estimating  phosphoric  acid.  It  is  best  prepared  by  dissolving,  with  the 
aid  of  a  gentle  heat,  two  parts  of  pure  molybdic  acid  and  one  of 
tartaric  acid  in  fifteen  of  water  and  afterwards  adding  ten  parts  of 
ammonia  ^sp.  ^.  0*97)  and  fifteen  of  nitric  acid.  The  whole  is  heated 
to  ebullition  m  a  porce^in  basin,  when  about  one  fifteenUi  of  the 
molybdic  acid  will  precipitate,  and  must  be  separated  by  filtration. 
The  solution  is  then  ready  for  detecting  phosphoric  acid,  with  which 
it  gives  a  yellow  crystalline  precipitate  of  phospho-molybdate  of 
ammonia. 

Mdybdenum  and  $ulphur  combine  in  three  proportions  and  form 
hinUphide  of  molybdenum,  (MoS,)  already  noticed ;  tentUf^ide  of  molyb- 
denum, or  iulpho-molybcUe  odd,  (MoS.)  precipitated  on  adding  hydro- 
chloric acid  to  a  solution  of  a  molybdate  saturated  with  sulphuretted 
hydrogen;  and  quadrUulphvde  i^f  molybdenum  or  ftrnipho-malyhdie 
acid,  (MoS«).  $ulpho-mdybdate  of  potash  (KS,MoS3)  crystallises  in 
magnificent  iridescent  crystals. 

Mdybdenum  and  cAZortne  form  two  distinct  chlorides,  namely,  proto- 
chlonde  and  bichloride,  as  well  as  several  oxychlorides  that  appear  to 
contain  terchloride  of  molybdenum. 

ProtochUnide  qf  molybdenum  (MoCl).  Excess  of  hydrochloric  acid 
is  added  to  a  concentrated  solution  of  an  alkaline  molybdate  and  zinc 
then  introduced.    As  soon  as  evolution  of  hydrogen  commences,  the 
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liquid  beoom«B  of  a  blue  colour,  then  reddish  brown,  and  flnallj  black. 
By  adding  ammonia  to  the  resulting  solution  and  redissolving  the 
washed  protoxide  in  hydrochloric  acid,  a  more  pure  protochloiide  is 
obtained. 

Bichicride  ofwudyhdef^um  (MoCl,)  is  obtained  in  deliquescent  ciystals 
on  evaporating  a  solution  of  the  binozide  in  hydrochloric  add.  In 
appearance  it  resembles  iodine. 

The  (UUetUm  of  molybdenrnm  is  best  effected  by  producing  the 
oolou];8  mentioned  under  protochloride  of  molybdenum.  It  is  usually 
estimated  in  the  form  of  bisulphide,  which  contains  6Si^7  per  cent,  of 
metaL 

MOLTBDIC  ACID.    [Moltbdeitum.] 

MOMENT.  The  moment  of  a  force  with  respect  to  a  point  or  line 
about  which  it  tendt  to  produce  rotation,  is  **  the  product  of  the  force 
and  the  perpendicular  drawn  from  the  point  or  line  upon  the  direetum 
of  the  force.  If  f  be  the  force,  and  j>  the  perpendicular,  the  moment 
of  pis  Typ, 

MOMENTUM,  or  MOMENT.  This  word  has  been  used  in  various 
senses.  It  simply  means  a  motion,  the  word  monun,  from  mavimen, 
being  found  in  several  ancient  authors.  MtmetUum  was  originally  one 
rapid  motion,  whence  it  came  to  be  used  for  a  very  short  time ;  whence 
our  word  moment,  which,  in  common  life,  means  an  indivisible  instant 
of  time.  Thus  an  effect  which  requires  a  single  second  to  produce  it 
would  not  be  properly  momentary.  But  the  word  has  passed  into 
mechanics  in  its  original  sense  of  motion,  and  is  used  to  signify  the 
amount  of  an  effect  of  motion,  actual  or  conceivable.  Thus  we  have 
one  use  in  the  article  Virtual  Velooitibs,  another  in  Letxb,  a  third 
in  MoMEKTUM  OF  Inertia,  and  a  fourth,  the  most  common  of  all, 
which  we  proceed  to  explain  in  this  article. 

The  English  synonym  of  this  fourth  sense  is  "  quantity  of  motion," 
and  we  may  observe  that  pck  this  sense  it  is  most  usual,  in  our  language, 
to  adopt  the  Latin  form  momentum,  instead  of  the  abbreriatton  momiaU. 
It  is  impossible  to  give  an  actual  definition  of  momentum,  in  simple 
terms :  but  the  conception  is  obtained  by  those  who  observe  that  the 
effects  produced  bv  m4Mtter  in  motum  (both  notions  are  necessary)  may 
be  augmented  either  by  giving  the  same  motion  to  more  matter,  or 
greater  motion  to  the  same  matter.  Imagine  a  Balubtio  Peitdulum, 
and  suppose  a  bullet  of  two  pounds  weight  to  strike  it  with  a  velocity 
of  100  feet  per  second.  The  same  oeoillation  which  is  thus  producea, 
may,  it  is  found,  be  produced  bv  a  bullet  of  one  pound  weight  striking 
wiUi  a  velocity  of  200  feet.  The  same  effect  bemg  produced  in  both 
cases,  though  b^  different  quantities  of  matter  and  different  velocities, 
there  is  something  which  we  may  assert  to  be  unaltered  by  the  substi- 
tution of  the  smidler  bullet  with  the  laiger  velocity.  This  something 
is  the  momentum,  or  quantity  of  motion,  a  notion  of  a  cause  which  is 
asserted  to  be  the  same  when  effects  are  the  same.  This  mere  defi- 
nition would  be  useless  except  in  connection  with  principles  observed 
or  deduced,  by  which  it  may  be  applied.  That  there  is  a  reality  in 
connection  with  it,  all  who  know  the  dififorence  between  li^t  and 
heavy,  as  these  wonds  are  frequently  used,  are  well  aware.  A  heavy 
blow,  for  instance,  does  not  mean  a  blow  with  a  heavv  body :  thus  the 
fall  of  a  poker  may  give  a  light  blow,  while  that  of  a  book  of  one-tenth 
part  of  its  weight  may  give  a  heavy  one.  The  difference  in  these  cases 
IS  that  of  momentum. 

The  velodty  remaining  the  same,  the  momentum  or  quantity  of 
motion  increases  with  the  mass  moved ;  and  the  mass  remaining  the 
same,  the  momentum  increases  proportionally  to  the  velocity  com- 
municated. But  the  peculiar  proposition  on  which  the  utility  of  the 
term  and  the  notion  depends  is  this,  that  in  aU  mechanical  effioots 
produced  by  matter  in  motion,  a  diminution  of  the  mass  may  be  com- 
pensated by  a  proportionate  increase  of  the  v^ocity :  that  is,  m  being 
the  number  of  units  of  mass,  and  v  of  velocity,  as  long  as  the  product 
of  u  and  v  remains  the  same,  the  effect  produced  is  the  same.  Thus 
in  the  preceding  instance  M  x  v  is  2  x  100  in  the  first  case,  imd  1  x  200 
in  the  second.  And  as  long  as  if  x  y=200,  the  same  eJOfect  will  be 
produced. 

This  product,  my,  is  the  measure  of  the  momentum,  and  is  generally 
called  the  momentum  itself.  Here  (as  in  Mass)  tacit  reference  is  made 
to  a  unit  of  momentum :  the  equation 

Momentum  of  if  with  velocity  vs  h  x  v 

implies  that  a  unit  of  momentum  is  that  produced  by  a  unit  of  mass 
moving  with  a  unit  of  velocity. 

When  the  body  moves  under  the  action  of  a  oontinuallv  applied 
force,  its  momentum  is  now  often  expressed  by  the  term  dynamical 
effect,  by  which  we  mean  the  effect  of  a  force  with  reference  to  its 
time  of  action.  Thus  if  a  force  of  1  lb.,  acting  for  one  second/ produce 
a  certain  dynamical  effect  which  we  may  assume  to  bt  unity :  tnen  the 
dvnamical  effect  produced  by  p  lbs.  acting  for  t  seconds  will  be  p.<. 
How  let  w  be  the  weight  of  the  body :  m  its  mass :  v  its  velocity :  / 
the  rate  of  acceleration  due  to  p  [8rd  Law  of  Motion].    Then  p : 

w=/:  g  :  hence  p= -.  /;  hence  dynamical  effect=P.(s  !!./!{= mv. 

M0MENTX7H,  or  MOMENT  OF  INERTIA.  Let  us  conceive  a 
system  of  bodies  possessing  weight,  and  immovably  attached  to  a 
fiixed  axis,  round  which  the  whole  system  can  turn.  It  is  known  from 
experience,  as  well  as  deducible  from  &e  laws  of  motion,  that  the 
nearer  the  bodies  are  placed  to  the  axis,  the  more  rotatory  motion  may 


be  oommunicated  by  a  given  force.  The  moment  of  tneriia  isanat 
given  to  a  mathematteal  function  of  the  masses  in  the  system lodtf 
their  positions  with  respect  to  the  axis,  on  the  magnitude  of  which  tb 
rotatOTy  motion  produced  by  a  given  pressure,  acting  for  a  giTen  tin. 
depends.  This  function  is  the  sum  of  the  products  nude  by  nrahi. 
plying  the  number  of  units  in  each  mass  by  the  number  of  units  in  tl» 
square  of  its  distance  from  the  axis.  Thus,  if  m,  m',  m',  &&.  be  ^ 
masses  of  material  points  situated  at  the  distances  r,  /,  r*.  Ac.,frt)e 
the  axis,  the  moment  of  inertia  is  mr' + mV + m*  r*  >  •»•  &c.  If  thebcKh 
be  a  continuous  solid,  and  if  dm  be  one  of  the  elements  of  the  maM,at't 

distance  r  from  the  axis,  the  moment  of  inertia  is  iben/rdu,^ 

integration  being  made  throughout  the  whole  extent  of  the  solid. 

Let  AB  be  the  axis,  and  let  a  pressiu«  be  communicated  tot^ 
system  at  the  point  P,  and  such  as  would,  were  a  mass  ?  placed  then, 
cause  the  system  which  consists  of  that  single  mass  only  to  reT(JTt 
with  a  velocity  v,  being  at  the  distance  a  from  the  axis.  The  momeotum 
of  this  velocity  is  p  v.  Let  the  system  of  fit,  m',  and  m',  in  oonaeqaeafK 
of  this  pressure,  begin  to  revolve  with  an  angular  velocity  B  (measund 
in  theoretical  units.  [AnoLK.]  The  consequence  is,  that  m,«',iai 
m"  begin  to  revolve  witk  velocities  rB,  r'O,  and  r"9,  and  momenta  nr(, 
mVff,  m''r''6,  Kow,  if  pressures,  which  would  juat  prevent  tha 
motion  in  the  same  time  as  the  applied  pressure  generated  it,  veti 
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applied  in  the  opposite  direction,  the  three  pressures  so  applied  ^ 
counterbalance  tiie  pressure  at  p.  But  [Momentum]  the  presaureis  vm 
in  the  same  time  nroduoe  motions  are  to  one  another  as  the  mowm^ 
produced,  so  that  if  c.pv  represent  the  pressure  at  P,  those  ^PP^|j 
the  contrary  direction  at  m,  m',  and  m",  are  cmrB,  cwV*,  w 
CfliV^.  But  the  first  acts  perpendicularly  at  the  extremity  of  the 
arm  a,  the  othen  at  the  arms  r,  fi,  and  r*.  Hence  cmr^.r+ca'rv 
+  c«i'V«.r"=cp».a  oro(mr*+»'r''+»''r"»)tf=CPvo. 


the  denominator  of  which  is  what  has  been  called  the  momeot  of 
inertia  of  the  system.  Hence  it  follows  that  the  communication  of  > 
given  pressure  at  a  given  distance  from  the  axis  of  rotation  vill  o^ 
an  <m^il*r  velocity  which  is  inversely  as  the  moment  of  inertia :  ii  w 
masses  or  their  distances  were  increased  in  such  a  way  as  to  douw 
the  moment  of  inertia,  the  angular  velocity  produce!  by  a  P^^ 
pressure  would  be  only  the  half  of  what  it  would  have  been  befor«  tiK 

change.  , 

The  moment  of  inertia  may  be  represented  by  3mf^  (sum  of  all  u( 
terms  of  the  form  mr*),  and  the  whole  masa  by  2m.  Let  i;  be  ms^ 
distance  that,  if  the  whole  mass  were  concentrated  at  that  distaow,  t» 
moment  of  inertia  would  not  be  altered :  that  is,  let  2m  x  1:*  be  =  Ssr-. 
Then  l' is  what  was  called  the  rcuitMo/^yrattoit.    [Otbatiov.J 

The  property  which  is  most  important  in  the  actual  d®'*™""^ 
of  moments  of  inertia  by  the  inte^al  calculus  is  one  in  virtue  .<^'7^ 
the  moment  may  be  foimd  with  respect  to  any  axis  when  it  u  d» 
with  resnect  to  a  parallel  axis  passing  through  the  centre  of  gn^; 
Let  pqbe  an  axis  passing  through  o  the  centre  of  gravity,  and  >(• 
ABbe  another  axis  parallel  to  PQ  and  distant  from  ^^^7^."^ 
Then,  whatever  the  moment  of  inertia  may  be  when  P  Q  i>  .^^^ 
that  with  respect  to  AB  is  found  by  adding  the  moment  of  mtftao 
the  whole  system  concentrated  in  a,  or  Sin  x  hK    That  is 
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aTOr*=amf>?+2mx  A«  whero  amp=amoment  of  inertia  of  the^y***® 
with  respect  to  P  Q. 
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Heuoe  it  appears  that  of  all  axes  parallel  to  a  given  axis  the 
moment  of  inertia  is  least  for  that  axis  which  passes  through  the 
centre  of  gravity;  so  that,  cmteris  paribut,  the  greatest  motion  is 
produced  by  a  given  force  when  the  axis  passes  through  the  centre  of 
gravity.  Of  all  the  axes  which  pass  through  the  centre  of  gravity 
there  are  three,  each  at  right  angles  to  the  other  two,  which  possess 
remarkable  properties,  and  are  called  principal  axes.     rRoTATiON.] 

From  what  has  been  said  it  may  easily  be  supposed  that  the  moment 
of  inertia  is  as  important  in  tiie  consideration  of  rotatory  motions  as 
the  rectangle  in  mensuration.  We  shall  see  a  further  use  of  this 
function  in  Oscillation,  and  also  a  practical  mode  of  finding  the 
moment  of  inertia. 

MOMORDICA  ELATERIUM,  Wild  Cucumber ;  caUed  in  the  last 
edition  of  the  '  London  Pharmacopceia'  by  the  name  given  to  it  by 
L.  Claude  Richard,  EdbaUwn  officinairum,  a  name  more  appropriate 
than  SlcUerium,  which  merely  means  any  very  active  purga&ve,  while 
JEcbalium  refers  to  the  remarkable  power  the  fruit  of  this  plant  possesses 
of  projecting  the  seeds  along  with  a  thin  juice  out  of  the  capsule  or 
pepo  when  ripe.  Hence  its  familiar  name  of  "  squirting  cucumber.'* 
It  is  an  annual,  native  of  the  south  of  Europe,  but  also  cultivated  at 
Mitcham,  near  London.  The  unripe  pepo  and  the  juice  are  officinaL 
A  very  small  quantity,  less  than  a  quarter  of  a  grain,  of  the  dried  pepo 
will  act  powerfully  as  a  hydragogue  purgative.  But  the  juice,  called 
extract  of  elateriiun,  yields  a  principle  called  elaterin,  or  momordidne, 
also  termed  elatin.  This  is  the  active  principle,  and  is  very  potent. 
The  twentieth  part  of  a  grain  is  often  sufficient  to  excite  active  puiging : 
rarely  should  more  than  the  tenth  part  of  a  grain  be  given,  and  every 
precaution  should  be  used  to  avoid  prostration,  such  as  not  repeating  the 
dose  till  an  interval  of  one  or  two  days,  supporting  the  strength  with 
beef- tea,  surrounding  the  abdomen  with  a  flannel  belt  or  bandage,  to  be 
tightened  after  each  action  of  the  bowels,  and  if  necessary  giving  at  the 
same  time,  unless  contra-indicated,  brandy  or  porter.  Even  the  juice 
or  the  vapour  of  it  may  be  absorbed  through  the  skin,  and  cause 
violent  vomiting  and  purging. 

The  Momordica  operciUata,  Linn.,  a  plant  in  South  America,  one  of 
the  bitterest  in  the  world,  has,  according  to  Dr.  Hancock,  similar 
properties. 

MONACHISM  (from  the  Oreek  fUttos,  alone ;  whence  ftoi^^ciy,  to 
live  alone ;  and  fiovaxi^s,  a  solitary,  or  a  monk).  In  this  its  proper  and 
original  signification  of  a  solitary,  a  monk  may  be  considered  as  only 
another  name  for  anachoret,  or  anchoret  (in  Oreek,  &vax»fnrr j}r),  that 
is,  a  person  who  withdraws  from  society,  a  recluse ;  or  for  an  eremite, 
corrupted  into  hermit  (in  the  same  way  as  the  old  and  more  correct 
ethnick  has  been  corrupted  into  heathen),  in  Qreek,  ^pi^/unjs,  that  is, 
a  dweller  in  a  desert  or  solitude. 

The  practice  of  retiring  from  the  world  for  mortification  or  pious 
contemplation  has  been  in  use  from  time  immemorial  in  the  Brahminical 
and  other  religions  of  the  East,  and  was  known  even  among  the  Jews 
long  before  the  birtii  of  ChristUnity.  We  need  mention  only  the 
instance  of  the  prophet  Elijah,  to  whom  Roman  Catholic  writers 
indeed  are  fond  of  referring  as  the  founder  of  monachiam.  An  example 
of  still  more  venerable  antiquity  is  afforded  by  the  Nazarites,  male 
and  female,  described  in  the  sixth  chapter  of  the  Book  of  Numbers, 
whose  "  vow  of  separation,"  however,  lasted  only  for  a  certain  fixed 
time. 

In  the  earliest  days  of  Christianity,  many  of  the  converts  to  th& 
new  religion,  in  their  ambition  to  sigmdiBe  themselves  by  extraordinary 
piety,  adopted  a  remarkable  severity  of  life  and  strictness  of  religious 
observance,  whence  they  came  to  be  known  by  the  name  of  ascetics 
(in  Greek  iunenrai),  that  is,  literally,  exercisers.  Another  name  by 
which  they  are  sometimes  spoken  of  by  the  early  ecclesiastical  writers 
is  spoudsei  {<nrov9auot),  that  is,  Eealots.  The  connection  of  these 
ascetics  with  the  description  of  persons  afterwards  called  monks  has 
been  a  subject  of  much  disputation,  the  admirers  and  champions  of  the 
monastic  system  in  general  asserting  the  identity  of  the  monks  and 
ascetics,  and  their  opponents  maintaining  that  asceticism,  as  it  existed 
in  the  primitive  church,  and  monachism,  as  it  sprung  up  in  a  later  age, 
were  two  things  wholly  distinct.  The  truth  appears  to  be  that  the 
early  ascetics  were  certainly  not  universally,  nor  perhaps  even  generally, 
monks  or  solitaries ;  but  still  a  separation,  more  or  less  rigid,  from 
social  life  was  one  obvious  mode  of  mortification  and  devotional 
abstraction,  and  one  that  was  undoubtedly  practised  by  some  of  the 
ascetics,  though  most  probably  without  anything  resembling  the  vows 
and  other  methodical  restrictions  whiuh  xnake  part  of  monachism  in 
its  mature  state.  The  ascetics  themselves,  it  may  be  here  observed,  are 
commonly  derived  from  the  Jewish  sect  of  the  Therapeutse,  or 
Essenians,  who  inhabited  the  banks  of  the  lake  Mareotis,  in  the  delta 
of  Egypt,  and  who,  having  previously  cast  off  much  of  the  ancient 
reverence  of  their  nation  for  the  Mosaic  law,  had  embraced  Christianity 
in  great  numbers  very  soon  after  its  promulgation.  "  The  austere  life 
of  the  Essenians,"  says  Gibbon,  *'  their  fasta  and  excommimications^ 
the  community  of  goods,  the  love  of  celibacy,  their  seal  for  martyrdom, 
and  the  warmth,  though  not  the  purity,  of  their  faith,  already  offered 
a  very  lively  image  of  the  primitive  discipline."  {*  Decline,  and  Fall,' 
chap.  15.)  And  in  a  note,  after  admitting  that  Basnage,  in  his 
'Histoire  des  Juifs/  has  demonstrated,  in  spite  of  Eusebius  and  a 
oTowd  of  modem  Roman  Catholics,  that  the  Therapeutes  were  neither 
Christians  nor  monks ;  he  adds,  *'  It  still  remains  probable  that  they 
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changed  their  name,  preserved  their  manners,  adopted  some  new 
articles  of  ^th,  and  gradually  became  the  fathers  of  the  Egyptian 
ascetics.'*  Afterwards  (chap.  87),  he  seems  distinctly  to  represent  the 
ascetics  as  the  fathers  of  the  monks. 

It  is  admitted  on  all  hands  that  the  immediate  founders  of  mona- 
chism were  two  Egyptians,  named  Paul  and  Anthony.  St.  Jerome 
calls  the  former  the  author  of  that  mode  of  life,  the  latter  its  illus- 
strator — "hujus  vitaa  auctor  Paulus,  illustrator  etiam  Antonius.** 
(Hieron., '  Ep.  22,  act  Eustoch.,*  c.  16.)  Paul  is  designated  the  The- 
beean.  An  account  of  St.  Anthony,  as  he  is  styled,  and  of  the  pro- 
gress of  the  monastic  system  during  his  life,  which  extended  from  a.d. 
251  to  A.D.  856,  has  already  been  given  under  his  name.  [Amthoky, 
St.,  in  Bioo.  Drv.]  We  shall  only  note  here  that  the  first  monastic 
community  is  said  to  have  been  establidied  at  Faioum,  near  Aphrodi- 
topolis,  in  the  Thebais  of  Egypt,  about  the  year  805  or  806,  that  is, 
after  the  cessation  of  the  persecutions  which  had  originally  driven 
Anthony,  Paul,  and  others  to  the  deserts.  Strictly  speaking, 
however,  this  and  other  monasteries  appear  to  have  been  founded 
rather  by  Anthony's  disciples,  and  in  obedience  to  the  spirit  which 
his  example  had  diffused,  than  directly  under  his  own  superintendence. 

Of  these  disciples,  the  most  eminent  was  Pachomius  :  if  the  Decian 
persecution  and  Anthony  gave  rise  to  monachism,  monasteries  owe 
their  origin  to  Pachomius  and  the  peaceful  times  of  Constantino.  The 
ancient  writer  of  the 'Acta  Pftchomii'  makes  Anthony  acknowledge 
this  himself  in  the  following  speech  to  one  of  the  disciples  of  Pacho- 
mius : — **  When  I  first  became  a  monk,  there  was  as  yet  no  monastery 
in  any  part  of  the  world  where  one  man  was  obliged  to  take  care  of 
another,  but  every  one  of  the  ancient  monks,  when  Uie  persecution  was 
ended,  exercised  a  monastic  life  by  himself  in  private.  But  afterwards 
your  £Ekther  Pachomius,  by  the  help  of  God,  effected  thb."  The  other 
most  celebrated  early  propagators  of  monachism  are  Hilarion,  another 
disciple  of  Anthony,  who  carried  the  system  into  Palestine,  about 
A.D.  828;  St.  Athanamus,  bishop  of  Alexandria,  who  brought  it  to 
Rome,  A.i>.  840  [Athanasius,  in  Bioa.  Div.] ;  Eustathius,  bidiop  of 
Sebaste,  or  Seba[Btia,  by  whom  it  was  soon  after  extended  to  Armenia 
and  Piiphlagonia ;  St.  Basil,  who  established  it  in  the  province  of 
Pontus,  A.D.  860  [Basil,  in  Biog.  Div.]  ;  and  St.  Martin,  bishop  of 
Tours,  by  whom  it  was,  about  a.d,  370,  introduced  into  Gaul,  whence 
it  is  generally  supposed  to  have  been  imported  into  the  British  Isles 
by  Pelagius,  about  the  beginning  of  the  fifth  century. 

At  first  all  the  communities  of  monks  followed  the  rule  of  Pachomius, 
and  ^erefore  they  were  not  distinguished  into  various  orders,  as  in 
later  times,  but  took  their  names  from  the  places  where  they  were 
established,  as  the  monks  of  Mount  Scethis,  of  Tabenne,  of  Nitria,  of 
Caaopus,  kc.  But  besides  the  monks  that  lived  in  communities,  and 
wlTo  were  called  from  that  oireumstance  OcenobUa;,  or  sometimes  Syno- 
dike,  there  were  for  some  ages  divers  other  species,  which  the  eccle- 
siastical antiquarians  have  taken  much  pains  to  distinguish.  Some 
lived,  althou^  in  the  same  district  of  the  wilderness,  yet  all  in  separate 
oaves  or  cells,  and  without  any  association  or  common  government,  in 
which  case  the  collection  of  hermitages  was  called  a  Laura,  according 
to  Epiphanius.  Another  sort  are  described  by  Cassian  under  the 
name  of  Sarabaita,  and  were  called  by  the  Egyptians  Remboth,  accord- 
ing to  St.  Jerome,  who  says  that  they  lived  two  or  three  together, 
without  any  rule,  but  each  after  his  own  fashion,  taking  up  their 
abode  for  the  most  part  in  cities  and  fortified  stations  (auUllia).  In 
other  respects  he  gives  a  very  bad  account  of  them:  alti^ough  they 
were  wont  to  contend  with  each  other,  he  says,  in  extraordinary  feats 
of  fasting,  yet  at  other  times  they  would  indulge  to  as  much  excess  in 
riotous  festivity;  all  things  about  them  were  affected;  loose  gloves 
(manice),  puff^-out  boots  (caligsB  foUicantes),  coarse  clothes,  frequent 
sighing,  much  visitation  of  the  young  women,  violent  inveighing 
against  the  clergy.  In  short,  concludes  Jerome,  they  are  the  pests 
and  banes  of  the  chureh.  Another  species  of  these  early  monks  or 
solitaries  were  those  called  Stylitce,  that  is,  pillar  saints  (from  trr^Aor, 
a  pillar),  the  founder  of  whom  was  one  Simeon,  a  Syrian  shepherd, 
who  having,  in  a.d.  408,  when  he  was  only  thirteen  years  old,  left  his 
flocks  and  joined  a  monastic  oommunity,  afterwards  withdrew  himself 
to  a  mountain  about  thirty  or  forty  miles  east  from  Antioch,  and  there, 
confining  himself  bv  a  chain  within  a  mandra,  or  drele  of  stones,  pro- 
ceeded at  last  to  take  up  his  residence  on  the  top  of  a  pillar,  which 
was  gradually  raised  from  the  height  of  nine  to  that  of  sixty  feet. 
Simeon  Stylites  died  a.d.  451,  after  having,  it  is  said,  existed  for  thirty 
yean  at  the  last-mentioned  elevation  in  the  air.  "  Habit  and  exerdse," 
says  Gibbon,  "instrupted  him  to  maintain  his  dangerous  situation 
without  fear  or  giddiness,  and  suocessively  to  assume  the  different 
postures  of  devotion.  He  sometimes  prayed  in  an  erect  attitude,  with 
ids  outstretched  arms  in  the  form  of  a  cross ;  but  his  most  familiar 
practice  was  that  of  bending  his  meagre  skeleton  from  the  forehead  to 
the  feet ;  and  a  curious  spectator,  after  numbering  twelve  hundred  and 
forty-four  repetitions,  at  length  desisted  from  the  endless  account." 
This  stimnge  sort  of  piety,  however,  does  not  seem  to  have  proved  veiy 
contagious ;  among  the  few  pillar  saints,  besides  the  contriver  of  the 
practice,  whose  names  are  recorded,  the  most  famous  are,  another 
Simeon,  styled  the  Younger,  who  is  said  to  have  occupied  his  airy 
watch-tower  for  sixty-eight  years,  and  one  Alypius,  who  left  the 
bishopric  of  Adrianuple  for  this  other  sort  of  epi%copacy,  and,  it  is 
affirmedj  kept  singing  psalms  and  hymns  between  heaven  and  earthy 
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at  all  hours  of  the  day  and  night,  for  the  full  space  of  threescore  years 
and  ten.  whUo  a  choir  of  monks  and  two  choirs  of  virgins,' seated  on 
the  ground  below,  lent  the  aid  of  their  voices  to  swell  the  strain. 
About  the  beginning,  or,  as  others  think,  about  the  middle,  of  the 
5th  oentury.a  pious  individual,  named  Alexander,  set  up  a  new  fashion 
of  monachiiBm  at  Constantinople,  the  professors  of  which  received  the 
name  of  Aooemetn  (in  Greek,  iucotfirrriu),  that  is,  the  watchers,  or  the 
sleepless,  from  their  practice  of  cUviding  themselves  into  three  classes, 
which  took  the  performanoe  of  divine  service  in  unbroken  succession^ 
90  as  to  keep  up  a  constant  sound  of  devotion  tiiroughout  the  entire 
round  of  the  twenty-four  hours.  The  Aoocmetee,  sometimes  called 
SludiUB,  from  Studius,  a  Roman  nobleman,  who  became  one  of  their 
society,  and  built  a  &bmous  monastery  for  them,  which,  after  him,  was 
named  Studium,  were  held  in  great  estimation,  and  became  very 
nimierous  at  Constantinople.  Alongside  of  the  Stylitee  may  be  placed 
another  descriptian  of  fantastic  enthusiasts,  the  Boaicol,  or  Qrazing 
Honks,  whose  whim  it  was  to  live  like  the  beasts  of  the  field,  inhabit- 
ing no  houses,  and  eating  neither  bread  nor  flesh,  but  roaming  about 
upon  the  mountains,  as  they  continued  without  ceasing  to  make  the 
wilderness  resound  with  their  hymns  and  psalms,  and  when  it  was 
time  to  eat,  every  man,  taking  his  knife  in  his  hand,  proceeded  to  cut 
or  dig  for  himself  a  dinner  of  herbs  from  the  ground.  StiU  another 
sort  of  old  monks  is  mentioned,  under  the  name  of  Gyrovagi,  the 
Vagabond  Monks,  as  the  epithet  may  be  translated.  St.  Benedict  de- 
scribes these  as  rambling  about  continually  from  province  to  province, 
getting  themselves  well  entertained  for  three  or  four  days  at  every  cell 
tiiey  came  to,  mere  slaves  to  their  gluttonous  appetitep,  and  in  all  things 
woiBe  even  than  the  Sarabarites. 

From  this  sketch  it  is  evident  that  the  institution  of  monaohism  had 
arrived  at  a  state  of  very  conaidierable  corruption  both  in  the  Eastern 
and  the  Western  churches,  when  St.  Beoediot  arose  to  reform  it,  in  the 
latter,  in  the  earlier  part  of  the  6th  oentuiy.  [Bbnbdiotins  Order.] 
The  Carthusians,  Cistercians,  Qrandimontenses,  Jhreemonstratenses, 
Cluniacs,  &c.,  were  all  only  sq  many  varieties  of  Benedictines,  The 
historians  of  monachism  indeed  reckon  up  twenty-three  subdivisions  of 
this  order  in  all,  distinguished  only  by  such  local  or  other  specific 
appellations,  and  by  some  slight  differenoes  of  habit  and  discipline. 
The  innovations  introduced  by  Benedict  were  of  course  longest  in 
penetrating  to  the  more  remote  comers  of  Christendom ;  and  perhaps 
in  no  other  part  of  Europe  were  they  so  long  in  being  generally 
received  as  in  the  British  Ishmds.  Bede  and  o&ers  denominate  the 
pystem  which  prevailed  among  the  British  monks  before  the  arrival  of 
St.  Augustine  in  697,  the  apostolic  discipline ;  but  it  was  probably 
merely  the  ancient  rule  of  Pachomius.  It  is  even  disputed  whether 
St.  Augustine  brought  over  with  him  the  rule  of  St.  Benedict ;  and  at 
all  events  it  is  tolerably  clear  that  the  rule  was  not  universally  estab- 
lished in  the  British  churches  till  its  observance  was  enforced  by  St. 
Bunstan  and  his  friend  Oswald,  in  the  reign  of  Edg«r,  after  the  middle 
of  the  10th  century. 

Meanwhile  in  the  Eastern  church  also  monasteries  and  nunneries 
had  bcNsn  ma4e  the  subject  of  legal  regulation  by  a  constitution  of 
Justinian  (Nov.  5),  addressed  to  Epiphanius,  the  archbishop  of  Con- 
stantinople and  GBCumenic  patriarch,  in  the  oonsulahip  of  BeUsarius, 
▲.D.  535.  Persons  were  not  permitted  to  assume  the  monastic  habit 
till  after  a  three  years*  probation,  and  the  abbots  (nyoviUyot)  were  re- 
quired, during  this  time,  to  examine  well  into  their  life,  conversation, 
and  fitness  for  the  monastic  profession.  On  being  approved,  the  candi- 
dates assumed  the  dress  and  tonsure.  Both  free  persons  and  slaves 
were  alike  admissible  into  monasteries,  and  were  received  on  the  same 
footing  in  all  respects.  It  seems  that  a  man  could  leave  his  monasteiy 
and  enter  the  world  again,  though  it  was  considered  sinful ;  but  as  all 
the  property  which  he  had  not  diisposed  of  before  entering  the  monastery 
(subject  to  some  provisions  for  his  wife  or  ohildi^n,  li  he  had  any) 
became  the  property  of  the  monastery  on  his  entering  it^  if  he  chose  to 
leave  it  he  could  not  take  with  him  or  recover  any  part  of  his  property. 
Celibacy  and  chastity  were  required  of  tibe  monks,  though  at  this  time 
marriage  was  permitted  to  certain  clerical  peiBons,  as  singers  and 
readers.  Further  regulations  on  the  lifo  of  monks  aod  nuns  are  con- 
tained in  the  134th  Nx)veL 

In  the  earliest  age  of  the  monastic  system,  the  monks  were  left  at 
liberty  as  to  many  things  which  were  afternrards  made  Uie  subject  of 
strict  regulation  by  the  laws  either  of  the  state  or  the  churcL  St 
Athanasius,  in  one  of  his  epistles,  speaks  of  bishops  that  fost,  and 
monka  that  eat  and  drink ;  bishops  that  drink  no  wine,  and  monks  that 
do ;  bishops  that  are  not  married,  and  many  monks  that  are  the  fathers 
of  children.  Originally,  too,  monks  were  all  laymen ;  and,  although  it 
gradually  became  more  and  more  the  common  practice  for  them  to 
take  holy  orders,  it  was  not  till  the  year  1311  that  it  was  made  obli- 
gatory upon  them  to  do  so  by  Pope  Clement  V.  Kor  was  any  vow  of 
celibacy  or  any  other  particular  vow  formally  taken  by  the  earliest 
monks  on  their  admission.  It  appears  even  that  it  was  not  unusual  for 
persons  to  embrace  the  monastic  life  with  the  intention  of  only  con- 
tinuing monks  for  a  few  years,  and  for  those  who  had  qpent  some  time 
in  a  monastery  actually  to  return  to  the  world 

The  word  nun,  in  Greek  Novls,  in  Latin  Nonna,  is  said  to  be  of 
Egyptian  origin,  and  to  signify  a  virgin.  Another  account  is,  that  the 
original  meaning  of  the  Latin  nonna,  nonnana,  or  nonnanis,  was  a 
penitent    The  Italians  still  use  nonno  and -nonna  for  a  grand&kther 


and  grandmother.  Cyprian  and  Tertullian,  in  the  latter  part  of  the 
3rd  century,  make  mention  of  virgins  dedicating  themselves  to  Christ 
Such  a  practice  was  indeed  a  natural  mode  of  self-sacrifice,  which  had 
been  familiar  to  all  religions.  Some  of  these  ecclesiastical  or  canonical 
virgins,  as  they  were  called,  appear  already  to  have  formed  themselves 
into  communities,  similar  to  those  of  the  monks ;  but  others  continued 
to  reside  in  their  fathers'  houses.  The  progress  of  female  monachism, 
however,  from  the  rudeness  and  laxity  of  the  first  form  of  the  insti- 
tution, to  the  strict  regulation  which  characterised  its  maturity,  moved 
on  side  by  side  with  that  of  male  monachism. 

Monasteries  are  called  by  the  Greek  fathers  not  only  Ma»vunr^pia 
and  Moval,  but  also  sometimes  o-c/iyem,  that  is,  holy  places ;  rjyovfitrtta, 
the  residences  of  the  abbots,  styled  iiyoviU^oif  or  chiefs ;  /iAyipai,  in- 
closures ;  and  ^poyrurT^itrui,  places  of  reflection  or  meditation,  that  being 
one  of  the  purposes  to  which  they  were  very  early  applied. 

The  three  vows  of  chastity,  poverty,  and  obedience,  are  taken  by  all 
monks  and  nuns  at  their  admission.  All,  both  male  and  female,  like- 
wise receive  the  tonsure,  like  all  the  ecclesiastics  of  the  Romish  church 
In  all  the  ordera  the  candidate  for  admission  must  first  uudergu  a 
noviciate,  which  varies  from  one  to  three  years.  The  age  at  which 
novices  may  make  profession  differs  in  diJSferent  coimtries ;  but  the  rul« 
laid  down  by  the  council  of  Trent  only  requires  that  the  party,  whether 
male  or  fomale,  should  be  sixteen.  It  is  scarcely  necessary  to  add,  that 
in  the  modem  constitution  of  monachism,  the  vows  and  status  of  a 
professed  person,  as  indeed  of  all  ecclesiastics,  are  by  the  law  of  the 
Roman  church  for  life  and  indelible. 

The  greatest  revolution  by  which  the  history  of  monachism  has 
been  marked  since  the  establishmeni  of  the  rule  of  St.  Benedict,  ^i-aa 
the  rise,  in  the  beginning  of  the  13th  century,  of  the  Mendicant  Friars. 
Of  these  an  account  has  been  given  under  the  word  Fbiars  :  and 
further  particulars  will  be  found  under  the  names  of  the  several 
orders. 

The  general  dissolution  of  monastic  establishments  was  one  of  the 
first  consequences  of  the  Reformation  in  our  own  and  all  other  countries 
that  separated  from  the  Romish  church.  There  are  however  a  few 
Protestant  monastic  estabUshments  in  some  part»of  Germany.  Even 
in  some  Roman  Catholic  countries,  especially  in  Germany  and  France, 
the  number  of  these  establishments  has  been  greatly  reduced  within 
the  last  fifty  or  sixty  years,  and  the  wealth  and  power  of  those  of  thcaa 
that  still  exist  most  materially  curtailed  The  reform  of  the  German 
monasteries  was  begun  by  the  emperor  Joseph  II. ;  those  of  France 
were  all  swept  away  at  the  commencement  of  the  first  Revolution ;  but 
some  of  them  were  set  up  again,  though  with  diminished  splendour, 
after  the  restoration  of  the  Bourbons.  Since  the  relaxation  of  the 
penal  laws,  several  Roman  Catholic  nunneries  have  been  erected  m 
England  and  Scotland,  as  well  as  in  Ireland.  Monks  and  nuns  of  al 
descriptions  still  swarm  in  Italy,  and  in  the  countries  of  South  America 
lately  subject  to  the  Spanish  and  Portuguese  crowns;  in  Spain  and 
Portugal  monasteries  were  suppressed  by  the  Cortes,  during;  the  war 
against  Bonaparte:  but  many  of  them  have  been  since  restored, 
though  much  of  their  property  has  been  sold  and  applied  to  national 
purposes.  Even  in  modem  times  we  still  hear  occasionally  of  th« 
institution  of  a  new  order  of  monks.  One,  called  the  CongregatioB 
of  the  Blessed  Virgin  Maiy,  was  established  by  the  late  Pope  Leo  XII, 
in  1826. 

MONARCHY,  from  the  Greek  fiopopxln,  a  word  compounded  o: 
IJLOv,&Si  "  alone,"  and  the  element  ApXt^j  "  govern,"  and  signifying  the 
"government  of  a  single  person."  The  word  monarckif  is  propcri} 
applied  to  the  government  of  a  political  community  in  which  ose 
person  exercises  the  sovereign  power.  [SovKREioirrT.]  In  such  c:ise». 
and  in  such  cases  alone,  the  government  is  properly  styled  a  monarchv. 
and  the  supreme  ruler  is  properly  styled  a  monarch.  Examples  ui 
monarchy,  properly  so  called,  are  afforded  by  many  Oriental  goveru- 
ments,  both  in  ancient  and  modem  times,  by  the  governments  of  Frai^i^v 
and  Spain  in  the  last  century,  and  the  existing  governments  of  Rus^. 
Austria^  and  France. 

But  since  monarchs  have  in  many  cases  borne  the  honorary  titZe 
of  fiaaiktbs,  rex,  re,  roi,kiinigt  or  king,  and  since  persons  so  styled  have, 
in  many  states  not  monar(^cal,  held  the  highest  rank  in  the  govern- 
ment,  and  derived  that  rank  by  inheritance,  governments  presided  over 
by  a  person  bearing  one  of  t^e  titles  just  mentioned  have  usually  beea 
called  monarekki. 

The  name  monarchy  is  however  incorrectly  applied  to  a  government^ 
imlesB  the  king  (or  person  bearing  the  equivalent  title)  po^eascvi  the 
entire  sovereign  power;  as  was  the  case  with  the  king  of  Persia  (whoa 
the  Greeks  called  "  the  great  king,"  or  simply  "  the  king  "),  and  in  nK>i« 
recent  times  with  king  Iiouia  XiV.,  called  by  his  contemporaries  the 
Grand  Monarque, 

Kow  a  king  does  not  necessarily  possess  the  entire  sovereign  power ; 
in  other  words,  he  is  not  necessarily  a  monarch.  Thus  tiie  king  has 
shared  the  sovereign  power  either  with  a  class  of  nobles,  as  in  the  e:u-ly 
Greek  states  (Miiller's  '  Dorians/  b.  iii,  c.  1),  or  witii  a  popular  body, 
as  in  the  Roman  kingdom,  in  the  feudal  kingdoms  of  the  middle  ag«&, 
and  in  Himgary  till  the  18th  century,  and  modem  England,  Holland, 
Belgium  and  Sardinia.  The  appellation  of  monarch  properly  implies 
the  possession  of  the  entire  sovereign  power  by  the  person  to  wbom  it 
is  affixed.  The  title  of  king,  on  the  other  hand,  does  not  imply  that 
the  king  poasesBes  the  entire  sovereign  power.    In  a  state  >vhere  the 
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king  once  was  a  monarch,  the  kingly  office  may  cease  to  confer  the 
undivided  soyereignty ;  and  it  may  even  dwindle  into  complete  inmg- 
nificanoe,  and  become  a  merely  honorary  dignity,  as  was  the  case  witii 
the  Hpx*^  fiaatKtbs  at  Athena,  and  the  rex  saayiculm  at  Rome.  (Clreu- 
zer's  'Abriss  der  Romisohen  AntiquitUten/  §  183.) 

In  Sparta  there  was  tidoubie  line  of  hereditary  kings,  who  shared  the 
sovereign  power  %vith  some  other  magistrates  and  an  assembly  of 
citizens.  The  government  of  Sparta  has  usually  been  termed  a  re- 
public, but  some  ancient  writers  have  called  it  monarchical,  on  account 
of  its  kings ;  and  Polybius  applies  the  same  epithet  to  the  Roman 
republic,  on  account  of  its  two  consuls.  ('  Philological  Museum,'  vol.  ii., 
p.  49,  57.) 

States  which  were  at  one  time  governed  by  kings  possessing  the 
entire  sovereign  power,  and  in  which  the  king  has  subsequently  been 
compelled  to  share  the  sovereign  power  with  a  x)opular  body,  are 
usutdly  styled  mixed  monarehiei  or  limited  monar^ies.  These  expres- 
sions mean  that  the  person  invested  with  the  kingly  office,  having 
once  been  a  monarch,  is  so  no  longer ;  and  they  may  be  compared  with 
such  expressions  as  raes  Ibvcs,  which  occur  in  me  Greek  poets. 

Governments  are  divided  into  monarehies  andrepuUioe;  and  therefore 
all  governments  which  are  not  monarchies  are  republics.  As  we  have 
already  stated,  a  monarchy  is  a  government  in  which  one  person 
possesses  the  entire  sovereign  power ;  and  consequently  a  republic  is  a 
government  in  which  the  sovereign  power  is  shared  between  several 
persons.  [Republic]  These  defimtions  of  moiuirehy  and  repitblie 
however  do  not  agree  with  existing  usage;  according  to  which,  the 
popular  though  royal  governments  of  England  and  Belgium,  for  ex- 
ample, are  monarchies  (namely,  mixed  or  Umiied  monarchies),  not 
republics. 

The  popular  usage  of  the  terms  in  question,  to  which  we  have 
adverted,  is  mainly  owing  to  three  causes.  1.  Kings  not  possessing 
the  entire  sovereign  power  have  in  many  cases  succeeded  kings  who 
did  possess  the  entire  sovereign  power;  in  other  words,  kings  not 
monarchs  have  in  many  cases  succeeded  kings  who  were  monarchs. 
2.  Both  in  royal  monarchies  and  in  royal  republics,  the  crown  or  regal 
title  usually  descends  by  inheritance,  s  8.  Kings  who  are  not  monardis 
usually  affect  the  state  of  monarchs  properly  so  called ;  they  intermarry 
only  with  persons  of  monarchical  or  royal  blood,  and  refuse  to  inter- 
marry with  persons  of  an  inferior  degree. 

Governments  such  as  those  of  England  and  Belgium  are  included  by 
popular  usage,  together  with  republics,  in  the  term  "  free  or  constitu- 
tional  governments,"  as  distinguished  from  pure  monarchies,  absolute 
monarchies,  or  despotisms. 

According  to  the  existing  phraseology  therefore,  the  use  of  the  two 
terms  in  question  is  as  follows  r — 

Monarchies  are  of  two  sorts,  namely,  fint,  pure,  absolute,  or  un- 
limited monarchies,  that  is,  monarchies  properly  so  called ;  and  aecondlif, 
limited,  mixed,  or  constitutional  monarchies,  or  monarchies  improperly 
so  called,  that  is,  republics  presided  over  by  a  king  or  kingly  govern- 
ments where  the  king  ih  not  sovereign. 

Republics  are  states  in  which  several  persons  share  the  sovereign 
power,  and  in  which  the  person  at  the  head  of  the  governing  body 
does  not  bear  the  title  of  king.  Accordingly,  Holland  with  a  stadt- 
holder,  Venice  with  a  doge,  and  England  with  a  protector,  are  called 
republics,  not  monarchies.  If  the  head  of  the  Venetian  aristocracy 
had  been  styled  king  instead  of  doge,  and  if  his  office  had  desended  by 
inheritance  instead  of  being  conferred  by  election,  Venice  would  have 
been  called  a  monarchy,  and  not  a  republic.  The  only  exception  to 
this  usage  of  which  we  are  aware  occurs  in  the  case  of  Sparta,  which  is 
commomy  called  a  republic,  and  not  a  monarchy,  although  it  had 
hereditary  kings.  The  reason  of  this  exception  probably  is,  that  there 
being  two  lines  of  kings  at  Sparta,  it  was  thought  too  gross  an  in- 
accuracy to  call  its  government  monarchical ;  though  its  government 
would  have  been  caUed  monarchical,  if  there  had  been  only  one  king, 
in  spite  of  the  narrow  powers  which  that  king  might  have  possessed. 

MONASTERY.    [Monachibm.] 

MONESIN.  A  non-azotised  organic  substance  resembling  saponin, 
found  in  the  bark  of  the  ChrytophyUu,m  glyeynjikeum, 

MONEY  is  the  medium  of  exchange  by  wnich  the  value  of  commo- 
dities is  estimated,  and  is  at  once  the  representative  and  equivalent  of 
such  value. 

Barter  \b  naturally  the  first  form  in  which  any  commerce  is  carried 
on.  A  mah  having  produced  or  obtained  more  of  any  article  than  he 
requires  for  his  own  use,  exchanges  a  part  of  it  for  some  other  article 
which  he  desires  to  possess.  But  this  simple  form  of  exchange  is 
adapted  to  a  rude  state  of  society  onlv,  where  the  objects  of  exchange 
are  not  numerous,  and  where  their  value  has  not  been  ascertained  with 
precision.  As  soon  as  the  relations  of  civilised  life  are  established  in  a 
community,  some  medium  of  exchange  becomes  necessary.  Objects  of 
every  variety  are  bought  and  sold,  the  production  of  which  requires 
various  amounts  of  labour ;  these  at  different  times  are  relatively  abun- 
dant or  scarce ;  labour  is  bargained  for  as  well  as  its  products :  and  at 
length  the  exchangeable  value  of  things,  in  relation  to  each  other, 
becomes  defined,  and  needs  some  common  standard  or  measure  by 
which  it  may  be  expressed  or  known.  It  is  not  sufficient  to  know  that 
a  given  quantity  of  com  will  exchange  for  a  given  quantity  of  a  man's 
labour,  for  their  reUtive  value  is  not  always  &e  same ;  but  if  a  standard 
is  established  by  which  each  can  be  measured,  their  relative  value  can 


always  be  ascertained  as  well  as  their  positive  value,  independently  of 
each  other. 

As  a  measure  of  value  only  money  is  thus  a  most  important  auxiliary 
of  commerce.  One  commodity  from  its  nature  must  be  measured  by 
its  weight,  another  by  its  length,  a  third  by  its  cubic  contents,  others 
by  their  number.  The  diversity  of  their  nature,  therefore,  makes  it 
impossible  to  apply  one  description  of  measure  to  their  several 
quantities ;  but  the  value  of  each  may  be  measured  by  one  standard 
common  to  all.  Until  such  a  standard  has  been  agreed  upon,  the 
difficulties  of  any  extensive  commerce  are  incalculable.  One  man' may 
have  nothing  but  com  to  offer  for  other  commodities,  the  owners  of 
which  may  not  have  ascertained  the  quantity  of  com  which  would  be 
equivalent  for  their  respective  goods.  To  effect  an  exchange  these 
paities  would  either  have  to  guess  what  quantity  of  each  kind  of  goods 
might  justly  be  exchanged  for  one  another,  or  would  be  guided  by 
their  own  experience  in  their  particular  trades.  Whenever  they  wanted 
a  new  commodity  their  experience  would  fail  them,  and  they  must 
gueai  once  more.  But  with  money  all  becomes  easy ;  each  man  affixes 
a  price  to  his  own  commodities,  and  even  if  barter  should  continue  to 
be  the  form  in  which  exchanges  are  effected,  every  bargain  could  be 
made  with  the  utmost  simplicity :  for  commodities  of  every  description 
would  have  a  denomination  of  value  affixed  to  them,  common  to  all 
and  underetood  by  everybody. 

But  however  great  may  be  the  importance  of  money  as  a  measure  of 
value  in  facilitating  the  Exchange  of  commodities,  it  is  infinitely  more 
important  in  another  diaracter.  In  order  to  exchange  his  goods  it  is 
not  sufficient  that  a  man  should  be  able  to  measure  their  value,  but  he 
mint  also  be  able  to  find  others  who,  having  a  different  description  of  goods 
to  offer  as  an  equivalent,  are  willing  to  accept  his  goods  in  exchange, 
in  such  quantities  as  he  wishes  to  dispose  of.  Not  to  enlarge,  however, 
upon  the  obvious  difficulties  of  barter,  which  have  been  sufficiently 
mdicated  imder  Babteb,  it  will  suffice  to  observe  that  all  its  difficulties 
are  rencioved  if  some  one  commodity  can  be  discovered  which  represents 
a  certain  amount  of  labour,  and  which  all  persons  agree  to  accept  as  an 
equivalent  for  the  products  of  their  own  industry.  If  such  a  commodity 
be  found,  it  is  no  longer  necessaiy  for  men  to  exchange  their  goods 
directly  with  each  other ;  they  have  a  medium  of  exchange,  which 
they  can  obtain  for  their  own  goods,  and  with  which  they  can  purchase 
the  goods  of  others.    This  medium,  whatever  it  may  be,  is  Money. 

When  money  has  assumed  the  character  of  a  medium  of  exchange 
and  equivalent  of  value,  the  cumbrous  mechanism  of  barter  gives  place 
to  commerce.  But  what  must  be  the^iualities  of  an  article  which  all 
men  are  willing  to  accept  for  the  products  of  their  own  labour  ?  It  is 
now  no  longer  like  a  weight  or  measure,  the  mere  instrument  for 
assessing  the  value  of  commodities ;  but,  to  use  the  words  of  Locke, 
"  it  is  the  thing  bargained  for  as  well  as  the  measure  of  the  bargain.*' 
A  bargain  is  complete  when  money  has  been  paid  for  goods ;  it  has  no 
reference  to  the  price  of  other  goods,  nor  to  anv  circumstance  whatever. 
One  man  parts  with  his  goods,  the  other  pays  Iiis  money  as  an  absolute 
equivalent.  But  though  money  as  a  medium  of  exchange  thus  differs 
from  money  as  a  mere  standard  of  value,  yet  in  both  characters  it 
should  possess,  if  it  be  possible,  one  quality  above  all  others— an  in- 
variable equality  of  value  at  all  times  and  under  all  circumstances.  As 
a  measure  of  value  it  is  as  essential  that  it  should  always  be  the  same,  as 
that  a  yard  should  al^vays  be  of  the  same  length.  And  unless,  as  a 
medium  of  exchange,  its  value  be  always  the  same,  all  bargains  are 
disturbed.  He  who  gives  his  labour  or  his  goods  to  another  in  exchange 
for  a  delusive  denomination  of  value  instead  of  for  a  full  equivalent 
which  he  expects  to  receive,  is  as  much  defrauded  as  one  who  should 
bargain  for  a  yard  of  cloth  and  receive  short  measure. 

But  however  desirable  may  be  the  invariableness  of  money,  complete 
uniformity  of  value  is  an  impossibility.  There  is  no  such  thing  as 
absolute  value.  All  descriptions  of  measures  correspond  with  absolute 
qualities,  such  as  length,  weight,  and  number,  and  maybe  invariable. 
But  as  value  is  a  relative  and  not  an  absolute  quality,  it  can  have  no 
invariable  measure  or  constant  representative.  The  value  of  all  com- 
modities is  continually  changing ;  some  more  and  some  less  than  others. 
Their  real  value  depends  upon  the  quantity  of  labour  expended  upon 
them ;  but  temporary  variations  in  their  exchangeable  value  are  caused 
by  abundance  or  scarcity — by  the  relations  which  subsist  between 
supply  and  demand.  No  commodity  yet  discovered  is  exempt  from 
the  lavra  which  affect  all  others.  If  precisely  the  same  quantity  of 
labour  were  required  for  a  long  series  of  years  to  produce  equal 
quantities  of  any  commodity^  its  real  value  would  remain  unchanged ; 
but  if  it  were  at  the  same  time  an  object  of  demand  amongst  men, 
variations  in  the  proportion  between  its  supply  and  the  demand  for  it 
would  afiect  its  exchangeable  value.  It  follows  therefore,  that  to  be 
an  invariable  standard,  money  must  always  be  produced  by  the  same 
amoimt  of  labour,  and  in  such  quantities  as  shall  constantly  bear  the 
same  proportion  to  the  demand  for  it. 

But  even  if  any  description  of  money  could  be  invented  which 
possessed  these  extraordinary  qualities,  uie  vidue  of  all  other  articles 
would  still  be  variable,  and  thus  its  representative  character  would  be 
disturbed.  At  one  time,  for  example,  a  given  denomination  of  money 
will  represent  a  certain  number  of  bushels  of  wheat ;  at  another  time 
the  same  money,  unchanged  in  real  value  or  demand,  will  represent  a 
much  greater  number.  Every  application  of  machinery,  every  addition 
to  the  skill  and  experience  of  mankind,  £Acilitates  production,  and  by 
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saviiig  labour  reduces  the  real  value  of  commodities.  Their  value  is 
also  liable  to  temporaiy  depreciation  from  other  causes,  from  too  abuja- 
dont  a  supply,  or  from  an  mauffioient  demand.  But  if  money  maintain 
the  same  value,  in  relation  to  itself,  notwithstanding  the  diminished 
value  of  other  articles,  its  proportionate  value  is  praotically  increasing. 

In  all  ages  of  the  world,  and  in  nearly  all  countries,  metals  seem  to 
have  been  used,  as  it  were  by  common  consent,  to  serve  the  purposes 
of  money.    It  is  true  that  other  articles  have  also  been  used,  and  still 
are  used,  such  as  paper  in  highly  civilised  countries,  and  cowrie  sheUs 
in  the  less  civilised  parts  of  Africa ;  but  in  all  some  portion  of  the 
currency  has  been  and  is  composed  of  metals.    We  read  of  metals 
amongst  the  Jews,  the  Chinese,  the  Egyptians,  the  Persians,  the  Greeks, 
the  Romans.    In  the  earliest  annals  of  commerce  they  are  spoken  of  as 
objects  of  value  and  of  exchange ;  and  wherever  commerce  is  carried  on 
they  are  still  used  as  money.    But  as  they  were  introduced  for  this 
purpose  in  very  remote  times,  it  is  not  probable  that  they  were  selected 
because  their  value  was  supposed  to  be  less  variable  thaii  that  of  other 
commodities.    Mure  than  two  thousand  years  ago,  indeed,  Aristotle 
saw  clearly  (but  what  did  he  not  see  clearly  ?*)  that  the  principal  use 
of  metallic  money  was  that  its  value  was  less  fluctuating  than  that  of 
most  other  substances  ('  Ethic.  Nicom.'  v.  fi).    But  however  clearly 
this  great  philosopher  may  have  observed  the  true  character  of  money, 
many  ages  after  the  circulation  of  metals,  those  who  first  used  them 
were  men  engaged  in  common  barter,  who  considered  their  own  con- 
venience and  security  without  reference  to  any  general  objects  of 
public  utility.    They  must  have  used  metals  not  as  a  staxidard  of 
value,  but  as  an  article  of  exchange,  which  facilitated  their  barter.    All 
metals  are  of  great  utility  and  have  always  been  sought  with  eagerness 
for  various  purposes  of  use  and  ornament :  but  gold  and  silver  are 
especial  objects  of  desire.    Their  comparative  scarcity,  the  difficulty 
and  labour  of  procuring  them,  their  extraordinary  beauty,  their  singular 
purity,  their  adaptation  to  purjxwesof  art,  of  luxury,  and  display;  their 
durability  and  compactness ;  must  all  have  contributed  to  render  them 
most  suitable  objects  of  exchange.    They  were  easily  conveyed  from 
I^ace  to  place ;  a  small  quantity  would  obtain  large  supplies  of  other 
articles ;  they  were  certun  to  find  a  inarket ;  none  would  refuse  to 
accept  articles  in  payment  which  they  could  immediately  transfer  to 
others :  and  thus  gold  and  silver  naturally  became  articles  of  commerce, 
readily  exchimgeable  for  all  other  articles,  before  they  were  circulated 
as  money,  and  were  acknowledged  as  such  by  law  and  custom. 

The  transition  of  the  precious  metals  from  the  condition  of  mere 
articles  of  exchange,  amongst  many  others,  to  that  of  a  recognised 
standard  of  value  by  which  the  worth  of  all  other  articles  was  estimated, 
was  very  natural.  Merchants  carrying  their  wares  to  a  distant  market 
would  soon  find  it  necessary  to  calculate  the  quantity  of  gold  and  silver 
which  they  could  obtain,  rather  than  the  uncertain  quantities  and  bulk 
of  other  commodities.  They  would  not  know  what  articles  it  would 
be  prudent  to  buy  imtil  they  reached  the  market  and  examined  their 
quidity  and  prices :  but  a  little  experience  would  enable  them  to 
predict  the  quantity  of  gold  and  silver  which  would  be  an  equivalent  for 
^eir  own  merchandise.  Merchants  from  different  parts  of  the  world, 
meeting  one  another  in  the  same  markets,  and  finding  the  convenience 
of  assessing  the  value  of  their  gooda  in  gold  and  silver,  would  begin  to 
offer  them  for  certain  quantities  of  those  metals,  instead  of  engaging, 
more  directly,  in  bartering  one  description  of  goods  for  another ;  and 
thus,  by  the  ordinary  course  of  trade,  without  any  law  or  binding 
custom,  tiie  precious  metals  would  become  the  measure  of  value  and 
the  medium  of  exchange. 

But  when  gold  and  silver  had  attained  this  position  in  oommeroe, 
they  were  not  the  less  objects  of  barter ;  nor  were  they  distinguishable 
in  character  from  any  other  articles  of  exchange.  They  were  weighed, 
and  being  of  the  required  fineness,  a  given  weight  was  known  as  a 
denomination  of  value,  but  in  the  same  manner  only  as  the  value  of  a 
bushel  of  wheat  may  be  known.  In  the  earliest  ages  gold  and  silver 
seem  to  have  been  imiversally  exchanged  in  bars,  and  valued  by  weight 
and  fineness  only.  The  same  custom  exists  at  the  present  day  in 
China.  There  is  no  silver  coinage,  **  but  the  smallest  payments,  if  not 
made  in  the  copper  tchen,  are  effected  by  exchanging  bits  of  silver, 
whose  weight  is  ascertained  by  a  little  ivory  balance  on  the  principle  of 
the  steelyarti."  (Davis's '  China,'  c  22.) 

Notwithstanding  the  ease  with  which  gold  and  silver  are  divided 
into  the  smallest  portions,  each  of  which  is  of  the  same  intrinsic 
purity  and  value  as  the  others,  the  trouble  of  weighing  each  piece, 
and  the  difficulty  of  assaying  it  in  order  to  detect  alloya  of  baser 
metals,  render  these  metals  in  bars,  or  other  unfashioned  forms,  ex- 

*  Many  important  principles  of  political  eeonomj,  the  dlMovery  of  which  is 
attributed  to  Adam  Smith  and  other  modem  writers,  may  be  found  in  the  works 
of  Aristotle,  expressed  with  wonderfol  precision  and  deamesa.  Mr.  H'Cnlloch, 
for  example,  refers  to  Locke  as  the  first  who  laid  it  down  that  labonr  is  the 
source  of  value ;  but  the  same  principle  was  afllrmed  bj  Aristotle  in  more  than 
one  part  of  his  works,  and  more  accurately  than  bj  Locke  (*  Ethic  Nicom.' 
V.  5).  Again,  he  perceived,  perhaps  as  distinctly  as  any  other  writer,  the 
distinction  between  prodnetiTe  and  nnprodnotive  labonr  (*  Metaph.'  Ix.  8).  As 
another  example  we  would  refer  to  his  account  of  the  origin  of  barter,  its 
development  into  commerce,  and  the  connection  of  the  latter  with  the  use  of 
money  ('  Tol.'  i.  6).  And,  lastly,  any  economist  must  be  struck  with  his  clear 
perception  of  the  relations  between  a  division  of  employments  and  the  exchange 
of  the  products  of  labour  (lb.  ii.  2). 


tremely  imperfect  instruments  of  exchange,  especially  when  they  are 
used  in  small  quantities.  However  accurately  they  may  be  weighed. 
it  requires  considerable  skill  and  labour  to  assay  them,  which  in  small 
pieces  would  scarcely  be  repaid.  Even  in  large  quantities  the  difficulty 
of  assaying  their  fineness,  in  countries  which  have  made  considerable 
advances  in  the  arts,  is  greater  than  might  be  expected.  To  obviate 
this  difficulty  coinage  was  introduced,  by  which  portions  of  gold, 
silver,  oopper,  and  other  metaLs  have  been  impressed  with  distinctive 
marks,  denoting  their  character,  and  have  become  current  tmder  certain 
denominations,  according  to  their  respective  weight,  fineness,  and  value. 
These  coins  have  always  been  issued  by  the  government  of  ^  each 
country  as  a  guarantee  of  their  genuineness ;  and  the  cotmterf  citing  of 
them  has  been  punished  as  a  serious  offence  against  the  state. 

^In  rich  countries  these  three  metals  of  gold,  silver.  Mid  oopper,  or 
of  a  mixed  metal,  such  as  bronze,  are  very  convenient  substanoea  for 
the  manufacture  of  coins,  on  account  of  the  differences  in  their  relative 
value.  Gold  coins,  containing  a  high  value  in  small  compass,  are  ood- 
venient  for  large  payments,  silver  coins  for  smaller  payments,  and 
copper  or  bronze  coins  for  those  of  the  lowest  value ;  while  all  the 
larger  coins  are  multiples  of  the  smaller.  These  several  descriptions 
of  coin  serve  the  ordinary  purposes  of  trade  sufficientiy  well :  they  are 
universally  received  as  money  within  the  country  in  which  they  circn- 
late,  and  the  principal  part  of  all  payments  of  moderate  amount  i^ 
made  in  them.  But  payments  of  lax^  amounts  cannot  conveniently  be 
made  in  coins  of  any  metal ;  and  in  this  and  other  countries  paper 
money  and  various  forms  of  credit  have  been  used  as  subetitjites.  Of 
these  we  shall  speak  presentiy ;  but  it  will  first  be  necessary  to  con- 
sider the  suitableness  of  gold  and  silver  coins  as  standards  of  valuer 

Coins  made  of  these  metals  are  not  exempt  from  the  laws  which 
govern  the  prices  of  other  commodities.  They  have  accordingly 
varied  in  their  own  value  in  successive  periods,  and  are  at  no  time 
secure  from  variation.  In  the  16th  century  new  mines  of  extraordinary 
richness  were  opened  in  America,  from  which  a  large  amount  of  the 
precious  metals  was  poured  into  Europe ;  this  gave  a  great  stimulus  to 
commeroe  and  industry,  and  a.  material  change  took  pUu:e  in  the 
relative  prices  of  these  metals,  and  other  commodities. 

The  discovery  of  the  gold  deposits  in  California  has  brought  such 
considerations  into  the  class  of  debateable  questions  in  our  own  day. 
The   distingished   political  economist,  M.   Michel   Chevalier,   in  his 
lectures  before  the  College  of  France,  published  in  1850^  predicted 
that  if  Russia  and  California   continued   to    produce   gold  at  the 
rate  they  wera  then  doing,  the  value  of  gold  wpuld  be  ultimately 
reduced  by  five-sixths,  or  even  nine-tenths.    He  admits,  however,  thaz 
the  fall,  though  rapid  at  first,  would  be  greatiy  retarded  by  the 
adaptabUitv  and  greater  beauty  of  gold  for  purposes  of  ornament  or 
use,  for  which  silver  is  now  used.    This  opinion,  slightly  modified,  is 
repeated  in  his  work  '  On  the  probable  Fall  in  the  Value  of  Gold.' 
translated  in  1859  by  Mr.  Cobden ;  and  he  attributes  the  little  effect 
hitherto  produced,  even  with  the  addition  of  the  immense  quantity 
imported  from  Australia,  to  the  absorption  of  a  laige  proportion  of  it 
by  France  in  exchange  for  her  silver.    In  these  predictions,  however, 
he  is  thought  by  some  to  overlook  many  material  facts,  the  influence 
of  which  the  experience  of   twenty  years  has    in   a  great  degree 
substantiated.    The  addition  of  gold  or  silver  forms  an  uddition  to 
the  world's  capital,  and  this  capital   forms  a  fresh   laboiu-    fund; 
such  additions  therefore  give  a  great  stimulus  to  increased  industry, 
and  the  wages  for  this  industry  require  and  absorb  a  large  though 
an  indefinite   quantity  of  the  precious  metals.     M.    Chevalier  saw 
this   to  some  extent,  for   he  says   ('  La  Monnaie,'  p.  473),  "  that 
such  an  increase  as  was  then  taking  place  would  compel  Bng^Land, 
for  the  purposes  of  her  commerce,  to  increase  ninefold  the  amount  of 
her  coined  gold."    The  anticipated  fall  has  not  followed ;  the  general 
increase  of  manufacturing  industry,  the  exports  from  England  in 
a  few  years  mounting  from  50,000,00<M.  to  130,000,0001,  has  neces- 
sitated a  oorrespondmg  increase  in  the  sum  cQstributed  as   wages, 
which  has  been  accompanied  by  a  great  increase  of  imported  articlea 
for  home  consumption  by  the  classes  so  benefited ;  the  import  of  tea, 
for  instance,  increasing  from  40,000,000  lbs.  in  1838,  to  75,000.000  lb& 
in  1858.    This  again  his  occasioned  a  re-action  not  contemplated 
by  M<  Chevalier.    China  takes  little  except  silver  in  exchange   for 
her  tea ;  the  East  Indies  also  require  idlver  for  their  commodities, 
and  in  this  way  from  15,000,0002.  to  20,000,0002.  in  silver  are  ab> 
stracted  from.  Europe,  which  deficiency  must  be  filled  either  with 
gold  or  silver  from  the  various  mines  in  work.    Thus  in  the  year  1859, 
the  total  quantity  of  gold  and  silver  bullion  imported  into  the  United 
Kingdom  was  valued  at  87,070,1562. ;  of  which  20,370,9012.  from  tine 
United  States,  Australia,  and  Russia,  was  probably  gold ;  and  7,802,3081 
from  France,  and  5,123,9822.  from  Mexico  and  Soutii  America,  wiU 
probably  represent  the  silver.    The  exportations  amounted  in  value  to 
85,688,8082.,  of  which  10,384,8712.  went  to  France,  no  doubt  in  gold  to 
replace  her  abstracted  silver ;  and  16,616,5812.  to  Egypt,  for  transmis- 
sion to  India  and  China,  nearly  all  of  which  must  have  been  in  silver. 
The  influx  of  the  precious  metals  (for  the  produce  of  silver  continuea 
to  be  large)  has  had,  as  yet,  littie  visible  effect  on  the  prices  of  com- 
modities in  general,  and  none  whatever  in  the  relative  valuer  of  the 
two  metals ;  at  least  none  beyond  the  slight  variations  occasioned  by 
the  wants  of  commeroe  for  the  one  or  the  other.    Articles  of  con- 
sumption for  food  or  clothing  are  not  higher  in  price  than  before  the 
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gold  discoveries.  But  it  is  imposuble  diitinotly  to  andgn  the  rise  or 
the  fall  in  prices  to  the  influx  of  the  preoioua  metals,  during  a  period 
when  the  operation  of  our  new  oommercial  Bywtam  has  unquestionably 
placed,  not  only  agricultural  produce,  but  articles  of  luxury,  more  within 
the  reach  of  the  majority  of  oonsumen.  There  may  have  been  a 
continuous  fall  in  the  price  of  the  necessaries  of  life  under  a  large 
additional  supply  of  Australian  gold ;  and  there  may  also  have  been 
a  continuous  rise,  such  as  that  of  meat,  from  the  greater  stimulus  to 
industry  demanding  more  labourers,  and  therefore  raismg  the  rate 
of  wages.  Many  variations  in  the  price  of  products  manifestly 
depend  on  their  own  scarcity  or  abundance,  and  not  merely  on  the 
increase  of  gold.  It  is  satisfactory  to  know  that  since  the  time  of  the 
Australian  gold  disooveries,  the  rise  in  the  wages  for  labour  has 
been  more  marked  than  the  average  rise  in  the  prioe  of  commodities, 
enabling  the  labouring  population  not  only  to  increase,  but  to  consume 
more,  and  of  a  better  quality,  than  &ey  could  previously,  thus 
maintaining  and  extending  the  demand  for,  and  the  capability  of 
employing,  almost  any  firesh  amount  of  the  precious  metals,  whether 
silver  or  gold. 

There  is  a  difficulty  in  deciding  the  question  whether,  or  to  what 
extent,  the  price  of  gold  fell  on  the  influx  of  gold  at  the  end  of  the  16th 
century,  or  on  the  Califomian  and  Australian  discoveries  in  the  middle 
of  the  19th.  By  the  Windsor  tables,  the  price  of  wheat  in  England 
averaged  about  34«.  per  quarter,  from  1606  to  1625,  sometimes  how- 
ever reaching  as  high  as  58j.  per  quarter  and  sometimes  sinking  as  low 
as  30».  It  subsequently  ranged,  under  Charles  I.,  from  40«.  to  44«. 
per  quarter;  a  sum  not  widely  different  from  the  present  prices.  Wheat, 
token  in  decennial  averages  from  1660  to  1860,  has  averaged  only 
49«.  per  quarter.  But  the  rate  of  labour  has  permanently  increased 
nearly  cent,  per  cent.,  while  at  the  same  time  many  articles  of 
luxury  and  convenience  have  become  cheaper  through  the  improve- 
ments in  the  means  of  production.  TheM  variations,  like  all  of  similar 
character,  evidentlv  depended  on  the  abundance  or  the  scarcity  of 
harvests,  unrelieved  by  an  extended  foreign  commerce.  Except  in  long 
averages,  the  prices  of  articles  of  consumption  afford  no  proof  of  any 
alteration  in  the  value  of  money.  Potatoes  or  meal — oat,  lye,  or  wheat 
meal — in  Ireland,  during  the  time  of  the  potato-rot,  or  boots  at  the 
Australian  diggings,  may  have  fetched  fabulous  prices ;  but  it  is  at  once 
seen  in  these  cases,  that  it  is  the  exceptional  circumstances,  and  not  any 
real  alteration  in  value,  that  has  produced  the  difference.  The  general 
effect  of  an  influx  of  the  precious  metals  appean  to  have  been  to  stimu- 
late industry ;  this  industry,  represented  largely  by  manual  labour,  had 
to  be  paid  for;  this,  in  its  turn,  enabled  a  much  larger  proportion  of 
the  population  to  consume  more  food,  and  of  a  better  quality  than 
previously,  and  rye-,  oat-,  and  barley-bread,  disappeared  in  England 
from  the  consumption  even  of  l&e  paupers. 

Oold,  after  all,  only  represents  labour.  On  the  discovery  of  the  riches 
of  Peru  and  Mexico,  they  were  found  already  accumulated,  and  were 
merely  transferred  to  new  possessore,  without  labour  and  with  little 
risk.  In  the  more  recent  discoveries,  the  produce  has  been  the 
result  of  labour.  This  labour  has  been  looked  at  as  wonderfuUy  pro- 
iitable.  In  a  few  lucky  instances  it  may  have  been  so,  but  on  the 
average  it  is  doubtful  whether  the  labour  has  not  been  sufficient  to 
maintain  the  value  of  the  gold ;  for  if  the  labourer  received  high  pay, 
he  had  to  pay  exorbitantly  for  the  necessary  means  of  his  mainte- 
nance; and  those  who  supplied  him  with  those  means,  though  they 
changed  high,  had  to  convey  them  to  him  at  an  immense  expense, 
and  under  great  difficulties,  so  that  no  great  excess  of  profit  was  made 
by  any  one  beyond  what  is  gained  by  the  early  possession  of  a  good 
market. 

M.  Chevalier  predicts  that  the  labourer  will  be  a  great  ultimate 
sufferer  from  the  continued  influx  of  gold,  and  its  consequent  deprecia- 
tion ;  because,  he  says,  the  price  of  labour,  though  it  follows  the  price 
of  articles  of  consumption,  does  so  veiy  slowly ;  and  therefore,  as  the 
value  of  gold  descends,  and  the  comparative  value  of  all  other  articles 
rises,  he  will  never  be  able  to  maintain  his  relative  position.  This  is 
in  some  degree  to  appear  to  overlook  a  truth  which  so  experienced  an 
economist  as  M.  Chevalier  cannot  really  have  overlooked,  that  there  is 
no  absolute  relation  between  the  wages  of  labour  and  the  prioe  of 
commodities.  If  the  influx  of  gold  gives  a  stimulus  to  home  industry 
— if  the  gold-digger  of  Australia  becomes  a  new  and  profitable 
customer  to  the  manufacturer  of  Britain — ^the  increase  in  the  demand 
for  labouren  causes  a  rise  in  wages  which  may  be  equal  to,  or  even 
exceed,  a  rise  in  the  price  of  commodities.  But  further — ^we  must 
take  into  account  the  difiiarence  between  the  precious  metals  and 
articles  of  consumption.  If  a  favourable  season  renden  com  and  cattle 
abundant,  the  increase  of  so  much  capital  gives  means  for  enlurged 
expenditure,  promotes  industry,  tenda  to  raise  the  rate  of  wages  by 
the  extended  demand  for  labour,  and  so  far  resembles  the  effect  pro- 
duced by  an  increased  supply  of  gold.  But  a  fsUing-off  in  the  supply 
of  articles  of  consumption  has  no  similarity  with  that  of  gold.  A 
dearth  not  only  suddenly  raises  the  price,  in  a  proportion  £ar  exceeding 
the  actual  deficiency,  but  by  concentrating  expenditure  upon  articles 
of  necessity,  checks  or  almost  entirely  stops  industry.  It  is  then  the 
labourer  suffers.  What  he  needs  has  attained  an  exorbitant  value, 
while  what  he  has  to  offer  in  exchange,  his  labour,  has  lost  its  value 
from  the  want  of  means  of  employing  it  profitably.  But  no  such 
effect  could  possibly  follow  &om  the  total  suspeoaioii  lor  years  of  any 


supply  of  gold.  There  might  be  less  stimulus  to  industry,  but  the 
gold  which  was  sufficient  before  the  supply  stopped,  would  remain  to 
bo  still  employed  in  exchange ;  and  this  would  continue  unaltered  for 
yean.  It  is  this  property  which  renden  gold  so  peculiarly  the  best 
standard  of  value. 

Contemplating  the  ultimate  depreciation  of  gold,  the  writer  of  the 
article  in  the  'Edinburgh  Review'  recommends  the  adoption  of  a 
system  of  com  averages.  He  proves  vexy  satisfactorily  that  any  con- 
siderable depreciation  in  the  value  of  gold,  as  money,  would  press  with 
great  and  undue  severity  on  all  persons  with  fixed  incomes,  imd  on  the 
labourer.  The  adoption  of  his  suggestion,  we  believe,  would  rather 
increase  than  mitigate  the  evil ;  for  depending  on  the  seasons,  there  are 
few  things  neceasarily  subject,  from  the  variation  in  both  quantity  and 
quality  in  successive  yean,  to  such  large  and  sudden  alterations  as  the 
prioe  of  com.  In  the  year  ending  Michaelmas,  1853,  after  the  supply 
of  gold  had  been  much  increased,  the  average  price  of  wheat  was 
45<.  Sd.  per  quarter ;  in  the  following  year  it  was  73<.  Id, ;  and  it  con- 
tinued as  high,  or  somewhat  higher,  for  the  following  two  yean ;  hut 
in  1858,  with  all  the  fresh  importations  of  gold,  the  average  was  only 
46a  per  quarter,  and  in  1859  only  43*. 

As  M.  Chevalier  and  the  Reviewer  admit  that  in  speaking  of 
relative  values,  it  is  difficult  to  decide  which  rises  and  which^Ua, 
should  we  not  select  that  article  which  suffere  the  least  phyaiod 
change,  and  is  least  dependent  on  the  seasons  If  Gk>ld  is  peculiarly 
such  an  article.  Abstractedly,  gold  may  be  less  valuable  than  iron, 
but  from  its  beauty,  and  the  difficulty  and  labour  of  procuring  it,  it 
has  been  accepted  by  all  mankind  as  the  representative  of  value. 
From  its  indestructibility,  the  amount  remains  imwasted,  which  is  the 
case  with  few  other  articles ;  from  its  portability  and  intrinsic  value 
it  can  be  secured  with  less  danger,  and  used  with  greater  convenience, 
than  most  other  materials ;  its  value  is  therefore  more  likely  to  be  fibced 
than  anything  else. 

Both  gold  and  silver  are  alike  subject  to  the  general  law  of  demand 
and  supply,  and  are  therefore  imperfect  standards  of  value.  If  one  be 
the  standard  independently  of  the  other,  it  is  liable  to  change  in  itself, 
and  also  in  its  relation  to  other  commodities :  if  both  be  adopted  as 
standards  at  the  same  time,  they  will  not  only  each  vary  in  themselves, 
and  in  relation  to  other  commodities,  but  they  will  vary  also  in  regard 
to  each  other.  And  thus  another  element  of  uncertain^  is  introduced 
into  the  coinage,  which  becomes  still  more  imperfect  as  a  standard. 

But  it  is  not  customary  for  the  state  to  allow  coins  to  fluctuate  in 
their  legal  value  according  to  the  circumstances  which  determine  the 
market  prices  of  gold  and  silver.  Coinage  does  not  merely  authenti- 
cate the  weight  and  fineness  of  a  piece  of  metal,  leaving  it  to  find  its 
own  level  in  exchange  for  other  commodities ;  but  it  attaches  to  it  a 
definite  value,  by  finng  the  standard  price  of  the  metal  as  well  as  the 
weight  and  fineness  of  the  ooin.  The  object  of  this  regulation  is  to 
maintain  a  greater  equality  in  the  standard;  and  as  regards  small 
fluctuations  in  the  value  of  the  precious  metals,  it  will  generally  have 
that  effect,  at  any  rate  for  the  country  for  which  they  were  coined. 
But  if  any  considerable  disproportion  should  arise  between  the  standard 
price  of  bullion  and  the  market  price,  no  such  regulation  can  prevent 
a  practical  change  in  the  standard.  If  the  market  price  should  become 
considerably  higher  than  the  standard  price,  the  coins  would  be 
melted  down  for  the  sake  of  the  profit  arising  ^m  the  difference.  If 
it  should  become  considerably  lower  for  any  length  of  time,  the  value 
of  the  coins,  though  nominally  unchanged,  would  in  fact  be  depre- 
dated; for  they  would  exchange  for  a  less  quantity  of  other  com- 
modities than  they  exchanged  for  before.  And  thus  a  currency  com- 
posed exdusively  of  metals  cannot  bO  made  an  accurate  standazxl  of 
value  by  any  expedients  of  law. 

We  may  here  remark,  however,  that  a  seignorage,  or  charge  by 
government  to  cover  the  expenses  of  coinage,  acts  as  a  protection, 
within  certain  limits,  against  the  melting  of  coins,  because  unless  ^eir 
value  be  depreciated  by  over-issue,  the  whole  charge  will  be  added  to 
their  value  as  coins,  and  wiU  be  lost  when  they  are  melted.  For  this 
amongst  other  reasons  a  seignorage  should  always  be  charged  by  the 
state. 

There  is  yet  another  imperfection  in  coins  as  standards  of  value. 
Notwithstanding  their  natural  durability,  they  are  subject  to  con- 
tinual wear,  and  must  be  gradually  diminished  in  weight.  They  are 
also  exposed  to  the  fraudulent  experiments  of  men  whose  trade  it  ia 
to  rob  tiiem  of  a  portion  of  their  weight  by  artificial  wear.  The  value 
Of  coins  is  therefore  certain  to  be  continually  depreciated  by  loss  of 
weight,  apart  from  any  other  causes  of  variation. 

^om  fdl  these  ciroumstances  it  is  evident  that  gold  and  silver  coins 
have  qualities  inherent  in  them  which  render  them  necessarily  imper- 
fect rtandarda  of  value,  with  whatever  care  and  skill  they  may  be 
regulated.  But,  in  addition  to  these  natural  causes  of  imperfection, 
others  have  been  artificially  produced  by  erroneous  or  dishonest  politi- 
cal expedients.  There  is  no  country  perhaps  in  which  the  coinage  has 
never  been  debased  by  the  government.  Debasement  of  coins  was 
formerly  a  common  artifice  for  increasing  the  revenue  of  states,  and  it 
has  been  effected  in  three  different  ways: — 1.  By  diminishing  the 
quantity  of  metal,  of  the  standard  fineness,  in  coins  of  a  given  denomi- 
nation; 2.  By  raising  their  nominal  value  and  ordaining  that  they 
shall  pass  current  at  a  higher  rate ;  and,  3.  By  debacong  the  metal 
itself,  that  is,  by  leavix^  Uie  coin  of  the  same  weight  aa  before,  but 
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reducing  the  quantity  of  pure  metal  and  increMing  the  quantity  of 
alloy.  lu  all  these  ways  have  the  coins  of  England  been  debased  at 
different  periods  of  our  histoiy ;  and  to  bo  great  an  extent  were  they 
debased  by  successive  kings,  that  from  the  Conquest  to  the  reign  of 
Queen  Elizabeth  the  total  debasements  of  the  silver  coins  have  been 
estimated  at  65  per  cent  (Itord  Liverpool, '  On  Coina')  By  expedients 
of  0X1  opposite  character  the  standard  of  coins  may  be  artificially  raked ; 
and  the  result  of  measures  connected  with  the  coinage  of  this  country 
was,  that  in  a  period  of  115  years,  from  the  Ist  James  I.  to  the  1st 
George  I.,  the  value  of  gold  coins,  as  compared  with  silver  coins,  was 
raised  39  per  cent.  {Ibid.)  No  further  examples  are  needed  to 
prove  the  inconstancy  of  coins  as  a  standard,  when  they  form  the 
sole  currency  of  a  country. 

But  notwithstanding  these  imperfections,  the  convenience  of  gold  or 
silver  coinage,  as  money,  has  led  to  the  universal  adoption  of  one  or 
the  other,  or  of  both  conjointly,  as  the  standard  of  value.  The  objec- 
tions to  a  double  standard  have  already  been  noticed,  but  throughout 
a  long  period  of  the  history  of  this  country  we  find  gold  and  silver  pre- 
vailing equally  as  standards.  There  appears  to  lutve  been  no  public 
coinage  of  gold  at  the  royal  mints  prior  to  the  4l8t  Henry  III.  The 
gold  pennies  coined  at  that  time  were  expressly  declared  not  to  be  a 
legal  tender,  and  never  obtained  a  very  general  circulation.  Silver  was 
then  the  imiversal  medium  of  exchange,  and  the  people  were  unac- 
customed to  the  use  of  gold  as  money :  but  as  their  commerce  and 
riches  increased,  gold  naturally  became  more  convenient  for  large  pay- 
ments. The  results  of  this  progress  becune  apparent  in  the  reign  of 
Edward  III.,  who  established  a  general  circulation  of  gold  coins,  which, 
though  partially  introduced  nearly  a  hundred  years  before,  by 
Henry  III.,  had  not  been  continued  by  his  sucoessors.  From  this 
time  gold  and  silver  coins  circulated  together,  and  were  both  legal 
tenders.  To  what  an  extent  tiieir  relative  value  varied  at  different 
periods,  has  already  been  noticed ;  but  they  were  equally  recognised 
by  law  as  authorised  standards  of  value  in  all  payments  whatever,  until 
the  year  177i,  when  it  was  declared  by  statute  (li  Geo.  III.  o.  42) 
that,  in  future,  silver  coins  should  not  be  a  legal  tender  in  payment  of 
any  sum  exceeding  251.,  except  according  to  their  value  by  weight,  at 
the  rate  of  5t.  2d.  an  ounce.  This  was  a  temporary  law,  but  was  con- 
tinued by  several  statutes  until  the  year  1816^  when  the  legal  tender  of 
silver  coins  was  further  restricted  to  payments  not  exceeding  forty 
shillings  (56  Geo.  III.  c.  68).  And  thus«  as  all  large  payments  were 
made  and  calculated  in  gold  coins,  gold  became  the  sole  standard  of 
value,  so  far  as  coinage  alone  was  the  real  medium  of  exchange. 

The  expediency  of  adopting  gold  as  the  standard  instead  of  silver, 
has  been  a  question  of  much  controversy  amongst  the  highest  autho- 
rities upon  monetary  affairs.  It  was  the  opinion  of  Locke,  of  Harris, 
and  Sir  William  Petty  (all  great  authorities),  that  silver  was  the  general 
money  of  England,  and  the  measure  of  value  in  its  commercial  dealings 
with  other  countries.  Its  general  adoption  for  such  purposes  was 
ur^;ed  as  a  proof  of  its  superiority  as  money  over  g<^d ;  and  of  this 
opmion  are  some  writers  of  high  authority  at  the  present  day.  On  the 
other  hand  it  has  been  argued,  that  the  metal  of  which  the  chief 
medium  of  exchange  is  fabricated,  should  have  referenoe  to  the  wealth 
and  commerce  of  the  country  for  which  it  is  intended ;  that  copper 
or  silver  coins  of  the  lowest  denominations  suffice  for  the  oonvenienoe 
of  a  very  poor  country ;  but  that  as  a  country  advances  in  wealth  ito 
commercial  transactions  are  more  oostiy,  and  require  ooins  of  coires* 
ponding  value.  As  a  matter  of  oonvenienoe  this  is  undoubtedly  true. 
Gold  is  the  standard  in  England ;  silver  is  the  standard  in  Holland 
and  other  countries ;  France  has  a  double  standard,  silver  and  gold ; 
and  the  comparative  faciUty  for  effecting  lai^e  payments  inivhe  current 
coins  of  those  countries  can  admit  of  littie  doubt.  Habit  will 
familiarise  the  use  of  silver,  and  render  a  people  insensible  to  its  incon- 
venience ;  but  it  IB  certain  that  in  England  fifty  sovereigns  can  be 
carried  about  in  a  man's  waistcoat  pocket,  whjje  in  Fraaoo  the  value 
of  that  sum  in  silver  would  weigh  about  16  lbs.  troy.  The  fixed 
price  of  gold,  of  the  coinage  standard  of  22  carats  fine  to  2  of  alloy, 
at  the  Hint  or  Bank  of  England  is  at  the  rate  of  3L  17<.  9d.  per  os. 
There  is  no  fixed  price  for  nlver ;  but  the  average  on  a  long  niunber 
of  years  is  ahnost  exactly  St.  The  Mint  coins  one  ounce  of  silver 
(Mint  standard)  into  5s.  6d.,  and  obtains  therefore  id.  or  6dL  on 
the  ounce  profit  for  coinage.  For  gold  coinage  it  only  charges  a 
small  seignorage ;  the  Bank  of  England,  by  an  airaogement  with  the 
Government,  receiving  gold  at  the  fixed  rate  of  3^  17f.  9d.  per  ounce 
(Mint  standard),  and  returning  it  ooined  at  the  rate  of  ZL  17<.  lOid. 
per  ounce.  The  price  of  gold  is  therefore  kepi  at  a  standard  deviating 
only  by  Hd.  per  ounce. 

But  the  convenience  of  coin  for  a  certain  class  of  payments  is  a 

?uestion  quite  distinct  from  that  of  its  fitness  for  a  standard  of  value. 
t  is  not  necessary  to  exclude  gold  from  the  coinage  because  it  u  not 
adopted  as  the  standard ;  it  may  be  circulated  as  freely  as  the  people 
desire  to  use  it,  while,  instead  of  being  the  legal  standard,  its  value 
may  be  calculated  in  silver.  If  silver  be  the  standard,  a  lai^e  gold 
coinage  may  circulate  at  the  same  time  for  the  convenience  of  larger 
payments,  just  as  silver  circulates  for  small  pavments  where  gold  is  the 
standard.  In  either  case,  however,  that  metal  which  is  chosen  by  the 
state  as  the  lawful  standard  governs  all  calculations  and  bargains,  while 
the  other  metal  merely  conforms  to  its  standard,  and  is  subsidiary  to 
it.    But  even  if  the  relative  convenience  of  gold  or  silver  m  a  itendard 


were  the  sole  question,  it  could  not  be  determined  by  the  modes  of 
effecting  large  payments  only.  All  payments  are  calculated  aa  eaailj 
in  the  coins  of  one  metal  as  of  another,  in  whatever  form  they  may  be 
actually  efiected.  But  by  far  the  greater  number  of  bai^ins  are 
made  for  articles  of  small  value.  It  is  in  silver  and  copper  that 
the  consumption  of  all  commodities  is  mainly  paid  lor.  ^  The  wagta 
of  the  country  are  paid  and  expended  in  that  form ;  and  in  that  form 
the  prices  of  nearly  all  the  ordinary  articles  of  daily  use  are  calculated 

The  fitness  of  a  standard  however  cannot  be  determined  solely  by 
considerations  of  convenience;  for  we  must  chiefly  regard  its  intrin&ic 
qualities  as  a  permanent  measure  of  value.  How  shall  uniformity  uf 
value  be  maintained  as  far  as  practicable  in  the  money  of  a  country  i 
is  the  main  question  to  be  determined ;  and  not,  Which  is  the  most 
convenient  form  in  which  to  make  bargains  f  In  what  medium  shall 
the  whole  property  of  the  country  be  valued,  from  one  year  to  another. 
By  what  standard  shall  the  relative  value  of  all  things  be  ctjmpared  ? 
How  shall  fluctuations  be  restrained  in  the  value  of  this  standard 
itself  f    These  are  the  questions  to  be  answered. 

In  favour  of  gold  as  a  standard  it  is  argued  that  being  less  extensively 
used  for  plate  and  other  manufacttires,  it  is  less  an  article  of  commerce 
than  silver,  and  is  confined  more  specially  to  the  purposes  of  money. 
On  the  other  hand,  it  is  contended  that  gold  is  used  in  large  quantities 
for  jewellery,  watdies,  and  decorative  purposes,  and  that  being  a 
more  oostiy  material,  its  consumption  in  this  affects  its  quantity  aztd 
value  to  a  greater  extent  than  the  use  of  plate  affects  the  price  of 
silver.  And  in  this  argument  there  is  much  weight,  for  it  is  estimated 
that  the  quantity  of  jgdd  compared  vrith  the  quantity  of  silver  is  as  1 
to  50  ;  and  their  relative  value  is  as  1  to  15.  (See  '  Bullion  Report.' 
1810.  Allen's  Evidenoe.)  Yet  in  a  long  series  of  years  the  relative  prices 
of  the  two  metals  have  not  materially  varied;  but  the  fl.uctu&tioa 
has  been  very  much  more  in  the  prioe  of  silver  than  in  the  price  of  gold ; 
a  difference  of  Id.  an  ounce  in  each  being  equal  to  a  variation  of  15  to 
1  against  the  standard  price  of  silver  as  oompsred  with  gold. 

But  it  is  not  sufficient  to  consider  the  demand  for  the  precious 
metals  as  articles  of  oonsumption  only ;  they  are  suddenly  sought  for 
in  large  quantities  for  other  purposes.  If  the  exchanges  be  xinf  avourable 
to  a  eountry,  its  preoious  met^  are  in  greater  demand  for  exportation 
than  its  commodities ;  or  if  there  be  a  foreign  war,  its  metals  are  in 
demand  for  the  payment  of  the  troops  and  for  the  purchase  of  food 
and  munitions  of  war,  simply  because  of  their  ready  convertibility. 
This  applies  with  peculiar  force  to  gold.  It  is  because  of  its  supe- 
riority as  a  medium  of  exchange  and  standard  of  value  that  it  is  taken. 

If  it  should  happen  that  one  country  has  a  large  gold  coinage  in 
circulation  in  addition  to  all  the  bullion  which  is  required  for  the 
purposes  of  commerce,  while  all  the  adjacent  coimtries  use  a  silver 
currency,  and  possess  very  littie  more  gold  than  is  necessary  for  its 
ooosumptkm,  it  is  dear  that  whenever  a  large  demand  for  gold  arises, 
it  mu«t  be  directed  to  the  country  in  which  there  is  a  gold  currency. 
The  gold  in  the  other  countries  has,  in  fact,  become  higher  in  valu€ 
from  the  increased  demand,  and  so  soon  as  the  incressed  value  make? 
it  worth  while,  the  gold  in  the  country  where  it  has  not  yet  risen,  wUl 
be  immediately  used  by  all  others  as  a  rich  gold  mine,  whence 
abundance  of  metal  without  alloy,  and  assayed  ready  to  their  handss 
may  at  onee  be  grasped,  without  digging  in  the  earbh.  No  laws  and 
no  vigilance  can  restrain  its  export :  as  soon  as  it  is  wanted  abroad,  it 
disappears  like  water  through  a  sieve.  Whenever  gold  is  wanted,  the 
coinage  of  England,  if  there  is  not  a  sufficient  supply  of  bullion, 
suppUas  it  to  those  countries  having  a  silver  standutl;  while  is 
England  requires  silver  it  is  r^dly  drained  from  those  countries. 
The  extent  to  which  gold  is  exported  when  tiie  foreign  exchanges  are 
unfavouraUe  may  be  seen  from  the  returns  of  bullion  retained  by  the 
Bank  at  many  diffarent  jseriods.  We  have  already  stated  the  iax;g^ 
amount  of  silver  obtained  from  France  in  1859. 

But  it  must  be  psooUeoted  that,  independently  of  fluctuations  in  the 
prices  of  bullion,  a  diminntioa  in  the  quantity  of  money  circulating  in 
a  country  raises  the  value  of  the  remainder,  and  disturbs  its  relation 
to  the  i»ices  of  other  commodities.  It  is  in  this  form  that  the  efiect^ 
of  an  abstraction  of  gold  must  be  felt  rather  than  in  the  price  of 
bullion ;  and  though  its  influenoe  upon  prices  is  very  injuriotis,  th« 
cause  iB  not  always  perceptible.  When  paper  money  is  added 
to  gold  and  silver  coin  as  part  of  the  circulation,  a  country  can  always 
command  a  suffident  quantity  of  mon^ ;  but  tiie  dniin  of  its  xnetak 
has  an  important  influenoe  upon  the  value  of  its  ciroulating  medium, 
and  upon  the  operations  of  commerce. 

But  the  precious  metals,  even  gold,  have  an  inconvenience  from  their 
bulk,  the  dangers  of  transit  in  large  quantities,  and  the  need  of  at  leae4 
occasional  assaying.  In  all  commercial  nations  the  use  of  paper  money 
is  almost  impmtive,  and  its  convenience  makes  it  in  various  respects 
desirable  even  in  the  internal  trade  of  a  country.  Its  value  however 
as  a  medium  of  exchange  is  merely  that  it  is  a,  guaranteed  representatiT^* 
of  real  value.  This  guarantee  may  be  afforded  bv  the  issue  of  papt^r 
either  ioamediately  by  a  government,  or  by  its  delegated  agents ;  ar.il 
no  paper  can  be  kept  up  to  its  noininal  value  unless  it  is  known  to  W 
readily  convertible  into  real  value  at  any  time  at  the  desire  of  tl>.-:> 
holder.  The  paper  money  of  most  of  the  continental  states  is  at  a 
considerable  discount  from  not  being  so  convertible,  and  the  state 
itself  does  not  receive  it  in  payment  of  taxes  or  duties,  for  instance,  at 
the  full  amount  it  nominally  r«4>re8enta.    Further  information  on  tlLl» 
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Rubjcct  will  be  found  in  the  articles  Bat^e  and  Banking  ;  Bills  of 
Kxciiange;  Exchange;  Currency,  &c. 

Monry,  as  a  circulating  medium,  is  either  of  metal  coined  for  the 
pvirposes  of  commerce,  usually  stamped  with  the  name  and  arms  of 
the  prince  or  state  that  divects  it  to  pass  current ;  or  it  is  money  of 
account,  which  may  be  considered  with  respect  to  coins  as  weights  and 
measures  with  respect  to  goods,  or  as  a  mathematical  scale  with  respect 
to  maps,  lines,  or  other  geometrical  figures.  Thus  moneys  of  account 
Berve  as  standards  of  the  yalue  both  of  merchandise  and  of  the 
precious  metals  themselves.  It  should,  however,  be  remarked,  that 
moneys  of  account,  though  they  are  uniform  as  a  scale  of  divisions 
and  prop«jrtions,  yet  they  fluctuate  in  their  intrinsic  v^due  with  the 
fluctuation  of  the  coins  which  they  measure  or  represent. 

tThe  earliest  currency  of  metal  has  been  already  treated  of  under 
Coin,  together  with  the  denominations,  as  far  as  they  are  known,  of 
the  difierent  moneys  current  among  the  chief  nations  of  antiquity,  as 
well  as  some  in  our  own  country. 

Several  other  of  the  more  important  coins,  ancient  and  modem,  have 
been  already  disposed  of  imder  their  respective  heads ;  we  shall  now 
lay  before  our  readers  as  concise  an  account  aa  possible  of  the  money 
which  forms  the  present,  or  has  formed  the  recently  existing,  metallic 
currency  of  modem  nations,  taking  them  alphabetically  : — 

Albert's  Dollar  is  a  coin  formerly  known  in  Holland,  with  its  half  and 
quarter,  at  50, 25,  and  124  stivers.  The  term  is  used  also  as  a  money  of 
account  at  Libau  and  Riga.  The  intrinaio  value  of  a  metallic  Albert's 
dollar  was  4a.  i\d. 

A  UmichHc,  a  Turkish  silver  coin,  no  longer  in  use. 

Ana,  an  East  Indian  coin,  the  16th  partof  ampce;  worth  about 
three  halfpence. 

Asper,  a  small  Turkish  money  of  account. — 3  aspers  =  1  para; 
40  paras  =  1  piastre. 

August  d^Ch'f  a  gold  coin  of  Saxony,  double,  single,  and  half;  reckoned 
at  10,  5,  and  2^  rix-dollars.  The  august  piece  of  5  thalere  was  worth 
IGd.  5^d.    It  is  now  disused. 

Bajficcho,  or  SoMoj  a  copper  coin  at  Rome,  formerly  divided  into 
12  denarii,  or  5  quattrini ;  worth  about  the  third  of  a  penny.  There 
are  also  double  and  single  bigocchelli,  of  4  and  2  bajocchi.  100 
bajocchi  =  1  scudo  romano. 

Jiatzen,  a  base  silver  coin  formerly  used  in  Switzerland,  and  also  in 
some  parts  of  Germany.    It  was  worth  about  lid,  English. 

Bcshlik,  a  Turkish  and  Egyptian  coin :  worth,  in  Eg^pt^  about 
2^.  '6^d. ;  in  Turkey,  Is.  Of^d.  The  beshlik  in  Syria  is  a  mixed  metal, 
and  is  worth  about  lOd. 

Bit,  or  Bittj  a  small  coin  in  the  West  Indies,  worth  5|(i. 

Canderecn,  a  part  of  the  currency  of  China,  passing  by  weight; 
1000  canderecns=  1  tael,  which  is  worth  6s.  7d, 

Carlino,  a  small  silver  coin  in  the  kingdom  of  Naples  and  in  Sicily : 
it  contains  10  grani,  worth  4d.  There  are  mezza-carlini,  of  half  the 
value.  In  Piedmont  the  carlino  was  a  gold  corn  :  coined  before  1785 
it  was  of  the  assayed  value  of  52.  ISs.  Sd, ;  subsequent  to  that  year, 
5/.  I2s.  Sd. ;  the  half,  &c.,  in  proportion. 

Carolin  cTOr,  or  simply  Caroling  a  gold  coin  of  Bavaria,  Hosse- 
Darmstadt,  and  Wiirtemberg,  now  disused,  value  20«.  6<f. 

C(uh,  a  small  coin  in  China,  and  India  beyond  the  Ganges.  It  is  the 
only  coin  used  in  China.  It  is  not  coined, but  cast.  It  is  composed  of 
6  parts  of  copper  and  4  of  lead;  round,  marked  on  one  side,  and  rather 
raised  at  the  edges,  with  a  square  hole  in  the  middle.  These  pieces 
are  commonly  carried  like  beads  on  a  string  or  wire.  A  tael  in  account 
of  fine  silver  should  be  worth  1000  cash,  or  about  6<.  Td, ;  but,  on 
account  of  their  convenience  for  common  use,  their  price  is  sometimes 
so  much  raised  that  only  750  cash  are  given  for  the  taeL  Cash  is  some- 
times called  CcLxa,  In  Sumatra  cash  are  email  pieces  of  tin  or  lead, 
2500  of  which  go  to  a  mace. 

Cmt,  or  Centime f  a  coin  and  money  of  aocoimt  in  France,  Holland, 
Belgium,  Switzerland,  and  in  the  United  States  of  North  America.  In 
France  the  centime  is  the  fifth  part  of  a  sous  (about  an  English  half • 
penny),  and  hundredth  part  of  the  franc  (worth  Kid,  English).  In 
Holland  100  cents =1  florin.  In  Switeerland  the  small  coins  consist 
of  pieces  of  5, 10,  and  20  centimes,  in  base  metal,  less  bulky  than  tiie 
English  copper.  Centimes  are  sometimes  called  ra^pen,  which  were 
formerly  the  tenth  part  of  a  batzen.  In  the  money  of  the  United 
Stites  the  cent  is  the  hundredth  part  of  a  dollar.  Half-cents  are 
coined  in  the  same  proportion. 

Christian  cPOr,ek  former  Danish  coin,  worth  16s.  5%d, 

Copang,  or  Cohan,  a  Japanese  coin.  The  old  copangs  weigh  371 
Dutch  asen,  or  275  English  grains,  and  the  gold  is  said  to  be  22  carats 
fine  :  this  would  give  21  is,  7d,  sterling  for  Uie  value  of  the  old  copang ; 
but  it  must  be  observed  that  the  Ji^nese  coins  are  reckoned  at 
Madras  only  87  touch,  which  is  20^,  caxats,  and  this  reduces  the  value 
of  the  old  ropang  to  2L  Is,  lOd,  sterling.  The  new  copangn  weigh 
180  English  grains,  and  the  gold  ia  about  16  carats  fine,  which  gives 
their  value  21s,  Zd.  sterling. 

Copeck,  see  Kopek. 

Cowries,  a  species  of  small  sea-shells,  which,  aa  long  as  they  remain 
unbroken,  are  used  in  parts  of  Africa,  India,  &c.,  as  money  in  small 
payments :  2560  cowries  are  generally  reckoned  for  a  current  rupee. 
But  they  have  intermediate  divisions,  thua :  4  cowries  make  1  gunda ; 
20  gundas,  1  punn ;  4  punna,  1  ana;  4  anaa^  1  cahaun ;  and  4  cabauns 


1  current  mpee ;  but  the  last  proportion  is  variable.  Cowries  are  alao 
used  for  money  on  the  Malabar  coast,  at  Siam  on  the  farther  peninsula, 
and  in  Guinea,  where  2000  of  these  ahelU  are  called  a  macuta. 

Crore,  a  money  of  account  in  the  East  Indies,  equal  to  100  lacs,  or 
ten  millions  of  rupees. 

Crown. — In  England,  Henry  VII.  was  the  first  king  who  coined  a 
crown  in  gold.  He  afterwards,  as  has  been  already  noticed,  struck 
some  patterns  for  a  crown  in  silver;  but  Edward  VI.  was  the  first  who 
coined  the  silver  crown  and  half-crown  for  currency.  From  Elizabeth 
to  Victoria  the  silver  crown  and  half-crown  have  been  struck  in  every 
reign.  It  is  now  current  for  5«.,  weighs  18  dwts.  4^  grs.  The  half-crown 
is  of  half  the  weight  and  value.  The  croone,  or  crown,  was  formerly 
a  coin  of  the  Netherlands ;  those  after  1755  were  estimated  at  2  florins 
14  stivers  of  exchange,  or  3  florins  3  stivers  current.  It  was  also  a  coin 
of  Denmark;  double,  single,  and  half-crowns  were  reckoned  at  8,  4, 
and  2  marks  crown  money,  or  8  marks  8  skilllngs,  4  marks  4  skillings, 
and  2  marks  2  skillings  current. 

Crasado,  a  silver  coin  in  Portugal,  of  480  rees,  or  2s.  2d. 

Decime,  a  money  of  accoimt,  and  coin  in  the  Revolutionary  system, 
of  France  :  10  decimes  make  the  franc,  or  100  centimes.  Thero  wera 
copper  pieces  of  1  and  2  decimes. 

jbenier  was  the  240th  part  of  the  livre,  or  French  pound. 

DiTii^,  a  money  of  account  and  silver  coin  in  America,  is  the  10th 
part  of  a  dollar.    There  are  also  half-dimes. 

Doblon,  or  DouU'Hm,  a  Spanish  gold  coin,  the  ancient  value  ol 
which  has  been  changed  up  to  1772,  when  the  foimer  pieces  were 
called  in ;  the  doubloon  was  of  the  value  of  Zl.  Is,  lOd.  The  present 
doblon  is  worth  3^  4 j.  8<f.  The  double  and  the  half  of  each  in,  pro- 
portion. 

Doppia,  or  Pistole,  an  old  Italian  gold  coin,  of  which  the  value  varies 
in  different  states.  The  Roman  doppia  was  15}  lire,  or  13«.  S^d, ;  that 
of  Parma  was  26  lire  14  soldi.  The  doppia  of  Genoa  was  worth  about 
31«.  Zd.,  but  few  are  in  circulation,  as  the  Sardinian  coinage  ia  now 
assimilated  to  that  of  France. 

Doit,  or  Duyt,  a  small  Dutch  copper  coin,  now  disused,  the  8th  part 
of  a  stiver,  in  vsdue  half  a  farthing. 

Dollar. — The  dollar  of  the  United  States  of  North  America,  weighing 
416  grains  of  standard  silver,  is  valued  at  is.  4(2.  English.  It  haa  on 
the  edge, "  one  dollar  or  unit  hundred  cents,"  and  has  its  divi- 
sions of  half  and  quarter.  By  an  Act  of  1837,  the  silver  dollar  of  the 
United  States  is  required  to  contain  41 2  4  grains  of  standard  silver,  of 
which  one  tenth  is  alloy,  which  ia  now  the  proportion  in  all  coins  of 
the  United  States,  whether  of  silver  or  gold.  The  Spanish  dollar  of 
the  old  sort,  before  a  new  coinage  took  place  in  1772,  was  of  the  sterling 
value  of  is.  i^tL  Till  then  there  were  dollars  of  two  denominationa, 
the  Mexican  and  the  SeviUan  dollar.  That  which  is  at  present  gene- 
rally circulated  as  the  Spaniah  dollar  ia  really  of  the  sterling  value  of 
is.  Z^d.  The  Greek  silver  dollar  is  worth.  3^.  ^^d.,  and  the  five-dollar 
piece  ia  a  gold  coin  of  the  value  of  I7s.  S^d, 

Drachma,  a  silver  coin  of  the  kingdom  of  Greece,  worth  about  S^d. 

J>w;ado,  ia  an  imaginary  Spaniah  money,  often  used  in  estimating  or 
stating  values;  it  is  reckoned  at  something  more  than  2f. 

Ducat,  Danish,  a  gold  coin  worth  7s.  d^d, ;  the  specie  ducat  ia  worth 
98.  id. 

Ducat,  Dutch,  a  gold  coin,  now  called  in,  of  the  value  of  5  guilders 

2  stivers.    Enghah  value,  9s.  i^d. 

Ducat,  German,  also  a  gold  coin,  the  rate  of  coinage  of  which, 
although  each  state  has  ita  own  ducats,  is  nearly  the  same  all  over 
Germany,  in  Hungary  and  Bohemia ;  that  ia,  about  9s.  i^d.  or  9s.  6d. 
The  ducat  of  Holhmd  is  9s.  id.  The  Austrian  double  ducat  is  in 
proportion.  The  ducat  of  Baden,  however,  of  five  gulden,  coined 
from  1819  to  1827,  is  only  worth  Ss.  5|.  The  ducat  of  Saxony  ia 
current  at  9«.  5d. 

Ducat,  the  Italian,  ia  a  ailvor  coin  and  money  of  account  at  Naples 
and  other  places.  The  Neapohtan  ducat  ia  worth  Zs,  id.  The  Venetian 
silver  ducata  of  a  former  time  varied  both  in  weight  and  fineness.  lu 
weight  from  13  dwt.  18  gr.  to  14  dwt,  19  gr. 

I>»ro,  a  gold  coin  of  Spain,  worth  about  is. ;  with  ita  double,  the 
dos  dura.    The  old  Spanish  silver  dollar  is  alao  kaowu  aa  the  duro. 

Eagle,  an  American  gold  coin,  of  the  value  of  10  dollars,  or  units. 
Its  intrinsic  value  in  English  gold  woa  nearly  2L  Zs.  9d,    Since  1834  it 
has  been  reduced  in  value.    It  now  oontaina  258  grs.      The  value  is 
,now  41& 

Ecu,  a  silver  coin  in  the  old  syatem  of  France,  and  also  at  Geneva 
and  other  places  in  Switzerland.  In  France  it  was  of  6  livrea ;  and  the 
Petit  Ecu,  or  half-crown,  of  3  livrea.  The  ecu,  or  patagon,  of  Geneva 
was  worth  3  livres  or  I04  florins.  Those  coined  in  1796  were  of  the 
English  value  of  is.  9d. 

Escalin. — The  escalin,  or  ahilliog,  waa  formerly  a  baae  atlver  coin  in 
the  Netherlanda,  at  6  stivers  of  exchange,  or  7  ativera  current.  Of  the 
Engliah  value  of  6c^„  and  ita  double  in  proportion. 

Fanam,  a  small  coin  in  the  East  Indies,  boUi  of  gold  aiid  silver,  now 
disused.  The  gold  ones  were  alloyed  witi^  silver,  and  24  of  them  were 
reckoned  for  an  old  N^gapatam  pagoda,  which  went  for  8«.  The  silver 
fanam  of  Bombay  waa  worth  about  ild. ;  that  of  Pondidierry  Z^d. 

Farthing,  an  Engliah  cop^ier  coin,  the  fourth  of  a  penny.  It  ia 
said  to  have  been  a  round  coin  in  the  time  of  some  of  the  later  Saxou 
kings ;  they  usually  at  that  period  ooDsiated  of  the  frMtiona  or  parts 
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of  the  penny  broken  into  four.  Instances  of  pennies  neatly  and 
•ccarately  cut  into  halves  and  quarters  occur  almost  wherever  Saxon 
coins  have  been  di  covered.  The  fourthling,  as  money,  is  twice  men- 
tioned in  the  Anglo-Saxon  version  of  the  Gospels.  (Matt.  v.  26 ; 
Luke  xxi.  2.)  Half-forthings  were  coined  in  1852,  chiefly  for  the  \\ae 
of  the  British  colonies. 

FaruH,  a  gold  coin  of  Mysore,  struck  by  Tippoo  Saib,  of  the  value 
sterling  of  7<.  1  Id.    A  variety  of  the  pagoda. 

FUippo,  or  Philipt  an  old  silver  coin  of  Milan,  worth  about  4s,  S\d, 

Florin,  a  money  of  account  and  silver  coin  in  Holland,  Belgium,  and 
Germany,  called  also  gulden  and  gulden,  and,  by  corruption,  gilder  or 
guilder.  The  florin  of  Holland  and  Bavaria  is  worth  about  la.  Sd, ; 
that  of  Belgium  is  equal  to  a  franc,  or  100  centimes ;  the  heavy  (or 
conventUmi  mUm)  florin  of  Austria  is  worth  about  2$,  id.,  but  coin  is 
rare  throughout  the  Austrian  dominions;  paper  supplying  its  place 
down  to  notes  of  6  kreutzers.  At  Frankfort-am-MDime  it  is  only 
worth  la.  7d, 

Florin  is  also  a  gold  coin  at  Hanover  and  in  other  parts  of  Germany, 
though  chiefly  current  in  the  countries  on  the  banks  of  the  Rhine ; 
passing  generally  for  2  rix-doUors  current.    Assay  value  about  6s,  lid. 

Florin  is  also  the  name  of  an  Englbh  silver  coin  current  for  2s.,  and 
weighing  7  dwts.  6^  grs.  It  was  also  the  name  of  an  earlier  English 
coin,  both  in  gold  and  silver.     [Coin.] 

Fvurpenny -piece,  an  English  silver  coin,  the  third  port  of  a  shilling, 
weighing  1  dwt.  5^  grs.  There  are  also  silver  coins  for  threepence, 
twopence,  and  pence,  but  the  last-named  two  are  not  coined  for  general 
circulation,  and  are  only  given  in  small  numbers  as  Maunday  money. 

Franc,  a  money  uf  account  and  silver  coin  of  France,  Sardinia, 
Switzerland,  and  Belgium,  with  its  double,  quintuple,  and  lower  pro- 
portions, down  to  l-5th  of  the  French  franc,  weighs  77*17  grains, 
contains  69*458  grains  of  pure  silver,  and  is  worth  10^.  Those  of 
Belgium,  Saxdinia,  and  Switzerland  are  very  nearly  the  same.  The 
gold  coins  are  pieces  of  40,  20,  and  10  francs,  value  31a.  9d.,  15a.  lO^d., 
and  7a.  lO^d.    The  old  Switzerland  franc  was  worth  la.  2d, 

Frederick,  or  Friederich's  d*Or,  a  gold  coin  in  Prussia  and  Denmark, 
worth  16a.  5\d,    There  are  also  double  and  half  Fredericks. 

Ohuiik,  a  Turkish  silver  ooin,  equal  to  25  piasters,  or  about  4a.  6d. 
In  Syria,  it  is  a  gold  coin,  but  the  value  is  somewhat  less. 

Oilder,  or  GuUder,  see  Florin, 

Ginlio,  a  small  coin  of  base  silver,  formerly  current  in  Italy ;  half 
a  lira. 

OUd  Ctown,  a  coin  of  Portugal,  worth  II.  8a.  lid 

Cfrano,  a  copper  coin,  and  the  money  of  account  in  Naples,  Sicily, 
and  Malta.    It  is  worth  4-lOths  of  an  English  penny. 

OroscKen,  a  small  coin,  and  money  of  account  in  Prussia,  Hanover, 
and  other  parts  of  Germany.  A  Prussian  silver  groschen  is  worth  a 
penny  English.  There  aro  also  coins  of  10,  5,  and  2^  groschen.  The 
gule  groschen  of  Hanover  are  24  to  the  thaler,  and  worth  nearly  Hd, 

Grosso,  a  silver  coin  of  central  Italy,  worth  about  2^^ 

Orote,  a  small  coin  and  money  of  aooount,  in  use  at  Bremen :  74  grotes 
make  1  rix-dollor.    It  is  worth  rather  noore  than  a  hxdfpenny. 

Guilder,  see  Florin. 

Guinea, — The  unit,  as  it  was  called,  or  twenty-shilling  gold  piece, 
was  first  coined  by  King  James  I.  The  appellation  of  Guinea  was 
given  because  great  quantities  of  them  were  coined  out  of  gold  brought 
from  the  Guinea  coast  by  the  Royal  African  Company,  which  are 
distinguished  by  an  elepmint  under  the  head,  some  a  castle,  others 
without.  The  guinea  had  not  been  long  in  currency  before  common 
consent  had  raised  it  to  21a.  About  uie  era  of  the  Revolution, 
James  II.'s  guinea  was  paid  and  received  at  21a.  6d,  In  the  reign 
immediately  subsequent,  the  gold  money  remidning  without  alteration 
in  weight  and  fineness,  and  the  silver  money  growing  daily  of  less 
value  by  clipping  and  counterfeiting,  occasioned  25a.,  then  28a.,  and  at 
last  80a.  to  be  giren  for  a  guinea ;  but  no  sooner  was  the  silver  money 
restored  to  its  first  value  by  the  grand  recoinage,  than  the  guinea  was 
again  reduced,  first  to  28a.,  then  to  26a.,  and  finally  to  22a.,  and  soon 
after,  by  common  consent,  was  paid  and  remained  as  before  at  21a.  6cf., 
and  continued  at  that  price  for  twenty  years  after.  In  1717  the 
guinea  was  reduced  to  21a.,  at  which  it  continued  till  the  latter  part  of 
the  reign  of  George  III.,  when  the  coining  of  guineas  ceased. 

Gulden,  a  silver  coin  of  Holland,  equal  to  20  stivers :  in  Bavaria, 
1  guldens  60  kruzen ;  they  are  both  worth  It.  Sd.  English. 

Heller,  is  a  copper  coin,  formerly  used  through  most  parts  of  Germany, 
and  worth  about  a  halfpenny  English. 

Imperial,  a  Russian  gold  coin,  of  10  rubles ;  it  has  its  half.  The 
English  mint  value  of  the  imperial  is  84a.  4«?.,  and  of  the  half  17a.  2d, 

Joanese,  Johanes,  or  Joe,  a  former  Portuguese  gold  coin  (called  also  a 
Purtugaese),  of  the  value  of  1/.  11a.  lOd, 

JsabeUmo,  a  gold  coin  of  Spain,  worth  1/.  Oa.  lOd, 

Khereeh,  a  gold  coin  of  Egypt  and  Turkey.  That  of  Egypt  is  worth 
about  4a.  7d, ;  that  of  O>nstantinople,  about  4a.  There  are,  however, 
several  khereehs,  varying  in  value. 

Kopek,  or  Copeck,  a  money  of  aooount  and  silver  and  copper  coin  in 
Russia.  In  silver  there  are  pieces  of  80  kopeks  down  to  5 :  the  copper 
kopek,  also  in  pieces  of  10,  5,  8,  2,  and  1,  is  worth  about  three-fourths 
of  a  halfpenny.  It  is  the  silver  kopek  that  is  the  money  of  account : 
100  kopeks  =  1  ruble. 

Kreuzer,  a  small  copper  coin,  and  money  of  account  in  many  parte 


of   Germany,  worth  i  of  *  penny.      Sixty  kreuzen   go  to  a  al..- 
gulden  of  Holland  or  Bavaria. 

Lac,  a  money  of  account  in  the  East  Indies;  it  is  equal  to  I^!*/* 
rupees. 

Larin,  on  old  coin  and  money  of  account  in  Persia  and  Aralls.  : 
24  mamoodis.  It  consists  of  a  silver  wire,  about  half  an  inch  in  Itr. -I. 
doubled  up,  and  flattened  on  one  side  to  receive  the  impnessLca .: 
some  characters. 

Lepton,  a  copper  coin  of  the  kingdom  of  Greece,  the  100th  pan': 
a  drachnuk  Tne  piece  of  5  lepta,  the  smallest  coin  in  use,  is  nei:; 
equal  to  a  halfpenny. 

Ziard,  a  small  French  copper  coin  in  the  old  syaitem  of  Fnn:^,  c 
the  value  of  8  deniers. 

Lira,  a  gold  coin  of  Turkey,  circulating  chiefly  in  Syria  and  Palest:.; 
of  the  value  of  about  18a.  6a. 

Lira,  a  silver  coin  of  Italy,  particularly  at  Milan  and  Venice.    I: 
in  fact  the  Austrian  zwanziger.     The  lira  of  Lombardy  is  currmt  -  - 
about  S\d.    The  nova  lira  of  Sardinia  was  equivalent  to  the  Fr  -  . 
franc.    The  currency  of  Lombardy  and  Tuscany  Ib  in  a  state  of  inu^ 
tion,  being  assimilated  to  that  of  Sardinia. 

Lirazsa,  base  silver  pieces,  formerly  current  at  Venice,  of  S<j, : 
5, 10,  and  5  soldi. 

Livomina,  an  old  silver  coin  of  Leghorn,  value  4a.  Tt\d. 

Louis  blane,  the  name  for  the  old  ecus  of  silver  coined  in  Fr.  - 
before  1726,  at  Uie  lute  of  9  pieces  to  the  mark  of  10  denier.-., 
grains  fine. 

Zottta  (Tor,  a  former  gold  coin  of  France,  at  first  worth  2ik  1 . 
but  reduced  in  1786  to  18a.  10<i ;  it  is  now  valued  at  19a. 

Lowen  Dollar,  or  Lyon  Dollar,  an  old  Dutch  silver  coin  at  42  >t.-. 
or  a  little  more.    It  was  J  of  the  ducatoon. 

Mace,  a  small  gold  coin  in  Simiatn,  weighing  9  grains,  arul  \i  '. 
about  14^.  sterlii^.    In  China  the  mace  is  the  tenth  part  of  a  t^ 

Mamoodi,  or  Mamoudi,  a   money  of  account  and  ailver  cjj. 
Persia.     The  mamoodi  of  Gombroon  contains  |  silver  and  \  c  . 
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and  is   worth    nearly    8<2.      The  mamoodi    of    Bassora 
about  5|<2. 

Maravedi,  is  now  a  Spanish  money  of  account,  but  was  form.:! 
coin.    It  is  now  reckoned  as  the  84th  part  of  a  real. 

Mark,  an  old  English  gold  coin,  worth  Ida.  id. 

Mark,  a  silver  coin  in  Denmark,  Norway,  and   Hamburg. 
Danish  mark  is  equal  to  16  skillings,  and  is  worth  i^d.     The  n.^\. 
Hambiu^  is  equal  to  16  schillings,  and  is  worth  about  Is.  ^L 

Max  ^Or,  or  Maximilian,  on  old  gold  coin  of  Bavaria,  value  Vl- 

Mrjideh,  a  Turkish  silver  coin,  circulated  in  Syria,   worth  uL 
8a.  6(f. 

Mtlreis,  a  coin  of  Portugal  =  1000  reis,  and  worth  4a.  6cL  The  ul- 
of  Brazil  is  reckoned  at  8a.  7d.  only. 

Moeda,  a  BrasUian  gold  coin,  worth  1/.  15a.  7cf. 

Mohur,  a  coin  of  gold  in  the  East  Indies.  The  mohur  {>r  : 
rupee  of  the  emperor  Shah  Allum,  1770,  was  of  the  value 
12. 18a.  0}cf.;  the  mohiur  of  the  same,  1787,  1^  18a  i^d. ;  the  >: 
gold  mohur  of  Bengal,  of  1789, 12. 18a.  7d. ;  the  old  Bombay  isv.. 
1/.  10a.  Id, ;  Surat  mohur  of  the  latest  coinage,  1^  9a.  2^1. ;  Ti: ; 
gold  rupee,  12. 12a.  l{(i.;  mohur  of  the  Dutch  East  India  Cooii  > 
1783,  12. 12a.  l^. ;  ditto,  1797,  12.  10a.  10ic2.  Some  of  the^c  ; 
halves  and  quarters  in  proportion.  The  present  mohur  is  v^ 
12.  9a.  8|(2. 

Moidore,  a  former  gold  ooin  of  Portugal,  of  4800  reis,  of  the  v^.: 
of  IL  Is.  8d.  sterling. 

Napoleon,  a  gold  coin  of  France,  the  successor  of  the  louis-d\-r 
the  value  of  20  francs.    The  value  is  15a.  lOcf. ;  of  the  half -nap;  .e 
or  10-franc  piece,  7a.  11(2. ;  of  the  double,  or  40-franc  piece,  1/.  lli. ! 
The  napoleon  weighs  99*564  grains,  and  contains  89*61  grains  of  pi. 
gold. 

Noble,  an  old  English  coin,  worth  6a.  Sd, 

Oban,  the  lai'gest  gold  coin  of  Japan,  three  times  the  value  of  tl. 
copang. 

OboU,  and  oboUeci,  moneys  of  account  in  the  Ionian  lalandii ;  1  i 
oboli=l  dollar,  worth  ii.  4cK. ;  5  obolicci=l  oboli,  which  ia  wortii  ^ 
English  halfpenny. 

Ochavo,  the  smallest  copper  ooin  of  Spain;  it  is  reckoned  equi]  t. 
2  maravedis,  or  the  17th  port  of  a  real 

Onta,  a  Sicilian  gold  ooin  of  the  value  of  80  tori,  each  tare  U;:. 
subdivided  into  20  groni.    Its  value  is  about  10a.  S^d.      There  i> 
another  onza,  of  a  later  coinage,  of  exactly  double  the  weight  uz. 
value. 

Ohzedeoro,  a  Spanish  gold  coin ;  the  same  as  the  doblon. 

Onoi(from  the  Saxon  ope,  metal),  a  money  of  aocoimt  omon;:  \.r 
Anglo-Saxons,  whatever  it  might  have  been  in  other  parts  of  Euru> . 
In  the  Domesday  Survey,  it  is  used  for  the  ounce,  or  a  twelfth  part  • 
the  nummulary  pound.  There  appear  to  have  been  two  sorts  of  on :  > 
use  in  the  Saxon  times,  one  of  sixteen  pence  to  the  ora,  the  other  t : 
twenty  pence.  The  ora  of  Domesday  Book  is  perpetually  valueU  :: 
twenty  pence.    The  ora  of  sixteen  pence  was  of  earlier  date. 

Oh,  a  coin  of  Norway,  called  in  some  parts  a  mark,  and  worcb 
about  10}(f. 

Pagoda,  a  gold  coin  on  the  Coromandel  coast,  in  the  Hast  Indi^*^ 
now  disused,  of  which  there  were  several  kinds :   namely,  the  5ta 
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pagoda  of  the  valae  of  7«.  B\d, ;  old  Arcot  pagoda,  7<.  2(2. ;  new  Arcot 
pagoda,  58,  Sid.;  Onore  pagoda,  7<.  lOd. ;  Mangalore  pagoda,  7<.  lOfof.; 
pagoda  with  a  crescent  and  one  figure,  7«.  6<2. ;  pagoda  of  Pondicherry, 
<i«.  6d. ;  Hyderee  hoon,  or  pagoda,  78.  Sd. ;  Sultaxmee  hoon,  or  pagoda, 
8s.  6d. ;  Tippoo*B  farufei,  7«.  lUd. 

Paolo,  a  amall  silyer  coin  at  Florence,  Borne,  and  other  place  in  Italy, 
with  its  double,  hxdf,  and  quarter.    The  value  of  the  paolo  is  5\d. 

Papetto,  a  small  silyer.  coin  of  Rome,  value  lOld. 

Pataea,  a  Brazilian  silver  coin,  worth  is,  2^(2.  It  is  often  called 
the  Brazilian  dollar. 

Para,  a  Turkiflh  and  Egyptian  money  of  account.  The  five  para 
piece  is  the  only  copper  coin  in  Egypt.    40  paras  =  1  piastre. 

Penny. — The  earlv  English  coins  of  this  name  were  of  silver,  and  of 
varying  worth.  It  has  been  long  the  lax^gest  current  copi^er  coin,  the 
twelfth  part  of  a  shilling ;  the  fractional  halfpenny  and  farthing  are 
also  common ;  but  there  hiu  been  no  copper  coin  of  larger  value  since 
the  twopennv'piece  of  G^rge  III. 

Peseta,  a  Spanish  silver  coin,  now  disused ;  the  old  Mexican  peseta 
of  two  Mexican  reals,  1736,  was  of  the  value  in  sterling  of  la.  Id, ;  the 
peseta  is  now  about  equal  to  the  fVench  franc,  or  9^d. 

Peso,  an  imaginary  Spanish  money  frequently  used  in  expressing 
values,  and  reckoned  at  about  2«.  Sd.  The  peso  is  used  in  regulating 
the  exchange  with  foreign  countries. 

Peso  dturo,  a  money  of  aocoimt  at  Gibraltar,  worth  is,  2d. 

Petsa,  a  gold  coin  of  Sicily,  now  seldom  seen,  of  which  the  value 
was  21«.  Zd.    It  is  now  a  Maltese  silver  coin,  worth  4«.  2d, 

Pfennig^  a  Hamburg  coin,  of  which  12  =  one  schilling,  and  16  schil- 
ling8=l  mark,  which  in  the  currency  (which  varies  from  banco,  the 
money  of  account)  is  worth  1«.  2\d. ;  the  mark  banco  is  reckoned  at 
md.  In  Hanover  24  pfennigen  =  l  gute  groschen.  In  Prussia  the 
pfennig  is  worth  one-tenth  of  an  Engli£j[i  penny. 

Ptastra,  a  silver  coin  of  Naples,  now  disused,  worth  4s.  English. 
There  wsa  also  a  mezza-piastra,  of  half  the  value. 

Piastre,  a  mpuey  of  account  and  a  silver  coin  in  Turkey  and  Egypt 
The  piastre  of  Mustapha  IIL,  1757,  was  of  the  sterling  value  of  la  10^. 
The  piastre  of  Egypt,  of  40  paras,  is  now  worth  only  2|c2.,  and  that  of 
Turkey,  2ic{. 

Pice,  a  money  of  account  and  'a  copper  coin  in  the  East  Indies;  14 
pice  are  equal  to  one  ana,  a  piee  is  therefore  worth  half  a  farthing. 

Piece  of  Eight,  the  old  Spanish  dollar ;  also  a  money  of  account  in 
what  used  to  be  the  Danish  West  India  Islands. 

Pistole,  Oerman,  is  the  common  name  of  coins  bearing  the  name  of  the 
state  in  which  they  circulate,  or  the  sovereign  who  coined  them.  They 
vary  slightly,  and  an  allowance  is  made  for  deficiency  in  weight  and 
fineness ;  35]  pistoles  should  weigh  a  Cologne  mark  of  gold,  21]  carats 
fine;  thev  are  then  called  passir  pistola,  and  are  worth  from  IQs.  id. 
to  16«.  6J. 

Plates,  the  denomination  given  to  certain  large  copper  coins,  formerly 
used  in  Sweden.  Kelly  says,  *'  The  large  copper  pieces  of  the  value 
of  4,  8,  2,  1,  },  and  ^  silver  daler,  or  12,  9,  6,  8,  2^,  and  1|  copper 
daler,  weighing  7},  5\,  3],  2],  l^,  1^,  and  |  lb.  of  the  victualie  or  com- 
mon weight,  are  no  longer  considered  as  a  legal  coin,  but  as  a  sort  of 
merchandise,  which  every  one  is  at  liberty  to  sell  or  export  after  paying 
the  duty  on  exportation.  These  in  generalj  but  more  particularly  the 
2-daler  pieces,  are  called  plates." 

Plott,  a  silver  coin  formerly  used  in  Sweden,  \  of  the  rix«dollar,  of 
the  value  of  1«.  Qd.  sterling. 

Pol,  a  Russian  gold  coin ;  it  is  the  name  of  the  half-imperial,  and  is 
worth  17<.  2d. 

Poit-n,  Poltina,  PopoUin,  Russian  silver  coins,  of  50  and  25  kopeks,  = 
to  the  half  and  quarter  ruble.  The  poltin  of  the  empress  Anne  was  of 
the  value  of  Is.  9d, ;  that  of  Elizabeth,  Is.  IQd. ;  of  Catherine  II., 
If.  7ld.;  of  Paul,  Is.  7^. ;  of  Alexander,  It.  7d,  The  halves  in  pro- 
portion.   None  of  these  are  now  used. 

PoUurat,  a  coin  of  Hungary,  not  now  in  use.  The  currency  in  all 
the  Aoatrian  possessionB  ia  now  assimilated. 

Quarter,  a  money  of  account  and  coin  in  Bombay,  of  which  4  make 
a  rupee. 

Quarto,  a  money  of  account  at  Qibraltar ;  16  quartos  are  equal  to 
1  real,  12  reals  are  equal  to  1  peso  duro  or  dollar.  The  quarto  is 
therefore  rather  more  than  the  third  of  a  penny. 

Quattrino,  a  copper  coin  in  Italy,  of  2  denarii,  now  disused.  At  Rome 
5  quattrini  made  1  paolo. 

Heal.  There  were  formerly  three  small  Spanish  silver  coins  called 
reals,  namely,  the  real  of  Mexican  plate,  the  real  of  provincial  plate, 
and  the  real  vellon.  The  real  now  is  a  silver  coin,  worth  about  ^d. ; 
there  is  also  a  double  reaL    Twenty  realB=  1  duro. 

Jieas,  a  money  of  account  in  Bombay,  of  which  400  go  to  a  rupee. 

Jlee,  a  Portuguese  and  Brazilian  money  of  account.  The  five-ree  piece, 
.1  copper  coin,  is  worth  a  little  more  than  a  farthing.  The  milns  (or 
piece  of  1000  reis)  is  worth  4i.  6<f. 

Rigtbank  Daler,  a  money  of  account  in  Denmark,  worth  2f.  2d. 
The  specie  daler  is  worUi  double  ihat  sum.  96  shillings  =  1 
rigsbank  daler.  In  Sweden  the  rigsbank  daler  is  oxdy  worth  It.  Sd., 
but  the  specie  daler  is  worth  is.  id, 

BixdoUar,  a  silver  money  of  Hamburg  and  Lubeck,  equal  to  8  marks. 
It  is  also  a  coin  of  Bremen,  worth  Ss^id.  It  is  also  used  at  the  Cape 
af  Good  Hope,  where  (in  paper)  it  poflMS  for  1$,  M. 
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RvibU,  or  Rouble,  a  money  of  account,  and  a  silver  coin  in  Russia ;  it 
is  equal  to  100  copper  kopeks,  and  is  worth  Ss,  l\d.  English.  There  are 
pieces  of  }  and  4  a  ruble  also. 

Rundstyien,  a  money  of  account  and  coin  in  Sweden,  worth  the 
12th  part  of  a  halfpenny ;  12  rundstyken= 1  skilling. 

Rupee,  a  money  of  account  and  silver  coin  in  the  East  Indies.  The 
coins,  which  were  formerly  struck  at  the  Calcutta  mint,  were  sicca 
rupees,  also  called  silver  rupees,  and  gold  mohurs,  sometimes  called 
gold  rupees ;  16  of  the  former,  by  regulation,  were  to  pass  for  one  of 
the  latter.  The  silver  rupee  has  its  half.  The  present  rupee,  eddied 
the  Company's  rupee,  contains  16  anas,  and  is  reckoned  at  2s.  sterling. 

Schilling,  a  coin  of  Hamburg,  of  which  16  =  1  mark ;  it  ia  therefore 
the  16th  part  of  1«.  2;(f.  In  Mecklenbux^  Sohwerin  it  is  the  24th 
part  of  a  neue  thaler,  which  is  worth  28,  Sd, 

Schwaren,  a  coin  of  Bremen ;  5  schwaren  =  1  grote ;  72  grotes  a 
1  rix-dollar ;  the  schwaren  is  therefore  worth  the  9th  part  of  a  penny. 

Seudo,  a  money  of  account,  and  a  silver  coin  in  many  parts  of  Italy, 
at  Sicily,  and  Malta.  The  scudo  of  Rome  is  worth  is,  2^d, ;  that  of 
Tuscany  about  is.  5d.;  that  of  Sicily  and  Malta  about  is.  Id.  The  ten- 
scudo  piece  is  a  gold  coin. 

Sequin,  or  Zecchin,  Italian,  called  also  GigUato,  a  former  gold  coin  of 
Venice,  Genoa,  Rome,  Milan,  Piedmont,  and  Tuscany,  of  the  average 
value  of  9s.  i^.    It  is  also  used  in  Algeria,  where  it  ia  worth  68,  lO^d. 

Sequin,  or  Checqueen,  Turkish;  the  gold  coins  of  Turkey  are  tibe 
sequin  funducU,  with  halves  and  quarters;  the  double  sequin,  of 
yermeebeshlik,  and  the  roubieh.  There  are  other  sequins  b^de  the 
above,  which  bear  diJOferent  names,  and  their  values  also  vary  according 
to  the  periods  of  their  coinage.   The  sequin  of  Egypt  is  valued  at  5s.  ij^. 

Shilling,  an  English  silver  coin,  the  twentieth  part  of  a  pound,  and 
weighing  8  dwts.  15^^  grs.  It  represents  the  old  Saxon  sciUing;  it  waa 
also  called  a  testoon,  from  the  head  on  it  when  coined  by  Henry  VIL 

Shoe  of  gold,  an  ingot,  used  as  money  in  China.  The  name  is 
English.  Kelly,  speaking  of  China,  says,  "  Gold  is  not  considered  aa 
money,  but  as  merchan^se ;  it  is  sold  in  regular  ingots  of  a  deter- 
mined weight,  which  the  English  call  shoes  of  gold ;  the  largest  of 
these  weigh  10  taels  each,  and  the  gold  is  reckoned  94  toudi,  though  it 
may  be  only  92  or  93." 

Sixpence,  an  English  silver  coin,  the  half  of  a  shilling,  weighing 
1  dwt  19A  grs. 

SkUUng,  a  copper  coin  of  Denmark,  worth  about  a  farthing.  The 
Norway  skilling  is  worth  nearly  a  halfpenny. 

Soldo,  a  small  copper  coin  of  Ittdy.  There  are  half  soldi,  and  quat- 
trini, the  fifth  part  of  a  soldo. 

Sou,  er  Sol,  a  money  of  aocoimt  and  copper  coin  in  France  and 
Switzerland.   It  is  equiu  to  5  centimes,  and  is  worth  about  a  halfpenny. 

iSoKverain,  a  former  gold  coin  of  Austria.  Its  value  was  18a.  ll{d. 
There  were  also  half  and  double  souverains. 

Sovereign,  the  name  of  an  TCngliifli  gold  ooin  in  use  as  early  as 
1526 ;  but  name  and  coin  were  discontinued  till  revived  in  the  latter 
end  of  the  reign  of  George  III.  and  appUed  to  Uie  ooin  now  forming 
the  unit  of  our  gold  currency.  The  sovereign  weighs  5  dwts.  3|  grs., 
and  is  worth  20«.  of  the  Mint  standard  gold  of  22  carats  fine.  The 
h4ilf-9overagn  and  double-sovereign  have  precisely  proportionate  values. 

Stiver,  a  money  of  account  and  copper  ooin  in  Holland  and  the 
Netherlands,  containing  2  greets  Flemijdi,  or  8  duyts,  or  doits,  and 
valued  at  one  poony  English.  It  is  also  used  aa  a  money  of  account  in 
Denmark :  96  stivers  =  1  rigsbank  daler. 

Tad,  a  money  of  accoimt  in  China,  reckoned  at  6s,  7d, 

Taro,  a  silver  coin  of  Sicily  and  Malta,  of  the  value  of  id. 

Testone,  or  Testoon,  a  silver  ooin  in  Italy,  and  also  in  PortugaL  In 
Italy  the  testone  of  Bologna  is  rated  at  30  soldi ;  at  Parma  Uie  testone 
is  of  ^  lire  6  soldi ;  at  Rome  of  6  paolL  Kelly  gives  the  sterling  value 
at  a  little  more  than  la.  Sd,    The  value  of  the  Portugal  testoon  ia  5^ 

Thaler,  is  the  German  dollar,  of  which  idmost  every  state  has  its 
own.  The  specie  dollar  varies  but  little  in  value,  which  is  about 
4a.  Old.  The  current  thaler  and  the  reichsthaler  are  moneys  of 
account,  worth  about  one-third  less.  The  Prussian,  iTonovman,  and 
Brunswick  thaler  is  worth  2a.  lid.;  the  Convention  thaler  about 
8a.  lid ;  the  iTron  thaler  about  i»,6d,:  aXL  circulate  in  the  north  of 
Germany. 

Tomese,  a  copper  ooin  of  Naples,  of  the  value  of  half  a  grano,  or  j^ths 
of  an  English  penny. 

Vintem,  a  Portuguese  and  Braiilian  copper  coin,  worth  20  rees; 
there  are  also  8,  6,  and  12  vintem  coins  in  silver. 

ZiDamiger,  or  Kop^etUck,  of  Wttrtemberg,  is  a  silver  coin  worth  Sd, 
English ;  the  name  is  properly  Auatrian,  where  it  passes  for  20  kreut- 
zers,  while  in  Wurtemberg  and  Bavaiia  it  passes  for  24. 

There  are,  no  doubt,  numerous  others  both  as  coins  and  as  moneys 
of  account,  but  the  most  of  them  will  be  found  local,  and  comparatively 
unimportant.  The  progress  in  every  dvilised  countiy  has  been  to 
simplify  its  currency ;  and  in  various  instances  to  assimilate  it  to  that 
of  a  neighbouring  countiy,  or  of  one  with  which  they  have  much 
commercial  intercourse.  For  further  information  see  The  Modem 
Cambist  by  W.  Tate.  In  most  of  the  continental  countries  of  Europe, 
except  France,  Holland,  and  Belgium,  the  greater  part  of  the  currency 
conmsts  of  paper. 

MONK.    [M0NAOHI8H.I 

MONOCEROS  (the  Unioom)ia  oonstollationof  Herelius,  surrounded 
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by  Hydra,  Canis  Major,  Orion,  and  Cams  Minor.  It  does  not  contain 
any  stara  of  conspicuous  brightness, 

MONOCHORD  {fUvos,  one,  and  x^pH*  a  firing),  an  instrument  of 
one  string,  used  for  the  purpose  of  ascertaining  and  demonstrating  the 
relative  proportions  of  musical  sounds.  It  is  composed  of  a  board,  or 
rule,  divided  and  subdivided  into  various  parts,  and  of  a  string  dis- 
tended between  two  bridges,  one  of  which  is  placed  at  each  end  of  the 
rule.  There  should  also  be  a  moveable  bridge  applicable  to  the  gradu- 
ated line,  in  order  to  stop  the  string  at  the  distances  required,  leaving 
both  hands  of  the  operator  at  liberty ;  but  this  is  not  indispensable. 
The  invention  of  the  Monochord  is  attributed  to  Pythagoras,  and 
Ptolemy  measured  and  proved  all  his  intervals  by  it.  Guido  also,  in 
his '  Micrologus,'  strongly  recommends  the  use  of  this  instrument,  and 
gives  ample  directions  for  its  division,  according  to  his  system,  for  a 
translation  of  which  we  refer  the  reader  to  Hawkins's '  History,'  i  449. 
In  Dr.  Crotch's  '  Elements  of  Musical  Composition,'  will  be  found  a 
simple  and  cheap  method  of  constructing  a  Monochord,  with  plain  rules 
for  dividing  it  for  common  practical  purposes. 

MOKOORAM,  a  cipher  or  character  formed  by  an  interlacing  of 
letters,  intended  as  an  abbreviation  of  a  name.  Monograms  are  of  very 
ancient  date.  They  are  not  uncommon  upon  Greek  coins,  especially 
those  of  Macedonia  and  Sicily.  They  likewise  occur  upon  the  coins  of 
the  Seleucidse,  and  are  found  upon  many  of  the  family  coins  of  Rome, 
though  not  upon  those  of  the  Roman  emperors  tiU  a  late  period. 

The  monogram  of  Jesus  Christ  ^  upon  the  coins  of  Constantine 

the  Great,  is  well  known.  It  was  continued  frequently  by  his  suo- 
oessors,  even  as  low  down  as  Alexander  Oomuenus  and  Theodorus 
Lascaris,  and  was  also  placed  at  one  period  upon  the  Roman  labu^m. 

Montfaucon,  in  his  '  Palaographia  Gneca,'  p.  144,  has  given  a  small 
plate  of  monograms  used  on  coins,  and,  in  ancient  manuscripts,  to  re- 
present the  names  of  Greek  dtiee.  Such  will  also  be  found  in  Sealager, 
*  Comment,  de  Numo  Alex.  M.,'  tab.  8 ;  and  in  Fr5Hch,  <  AnnaL  Reg. 
Syr./  tab.  20.  Dr.  Charles  Combe^  in  the  *  Museum  Hnnterianum,' 
4to,  Lond.,  1782,  plates  <(S  and  64,  has  given  no  leas  than  four  hundred 
and  twenty  monograms  which  occur  upon  the  coins  of  Greek  states  and 
cities :  others  will  be  found  in  tabb.  xiv.,  xv.  of  the  '  Veterum  Popu- 
lorum  et  Regum  Numi  qui  in  Museo  Britannico  asservantur,'  4to., 
London,  1814 :  and  see  the  works  on  numismatics  generally. 

The  conjunction  of  two,  three,  or  four  letters  together  Is  not 
uncommon  in  Greek  and  Roman  Inscriptions.  Many  of  those  of  the 
Roman  time  will  be  found  in  Gerrard's '  Sigillarium  Romanum,'  4to., 
Lond.,  1702.  F^re  Menestrier  has  preserved  those  of  many  of  the  popes. 
Ducange,  in  his  '  Glossary/  has  given  tables  of  those  of  the  popes,  em- 
perors, and  the  kings  of  fVance.  Monograms  appear  upon  iJmost  aU  the 
coins  of  the  kings  of  France  of  the  second  raee,  that  is,  from  A.D.  751 
to  987.  (Le  Blanc,  '  Tmit^  Historique  des  Monnoyes  de  France,'  pp. 
87-144.)  Eginhard  gives  as  a  reason  for  Charlemagne's  using  a  mono- 
gram  njpon  his  coins,  that  he  could  not  write ;  and  Le  Blanc  adds  that 
a  great  many  bishops  did  the  same  for  thd  same  reason,  which  is  absurd, 
as  at  that  period  it  was  the  fashion  of  Europe  generally.  They  appear 
upon  our  own  Saxon  coins,  and  especially  upon  those  of  Alfred. 

Monograms  were  almost  universally  used  by  the  early  engravers. 
Bartsch,  in  his  '  Peintre  Graveur/  has  given  tables  of  the  monograms 
used  by  those  of  Germany  and  Italy.  The  French  artists  more  rarely 
used  monograms.  Passavant,  in  his '  Peinture  Graveur,'  gives  the  mono- 
grams omitted  by  Bartsch.  Bryant,  in  his  '  Dictionary  of  Inters 
and  Engraven/  has  several  plates  of  monograms  ;  and  -  indeed,  most 
recent  writers  ou  engraving  have  supplied  their  readers  with  the  xhono- 
grams  of  the  engravers  whose  works  they  notice.  The  most  extensive 
information  however  on  this  class  of  monograms  will  be  found  in  the 
best  edition  of  BruUiot's '  Dictionnaire  des  Monogrammes,  Marques 
figur^es,  Lettres  initiates,  Koms  abr^gds,  fto.  aveo  lesquels  les  Peintres, 
Dessinateurs,  Graveurs,  et  Sculpteurs  ont  d^gn^  leurs  Nome/  2  torn. 
4to.,  Munich,  1832.  M.  Alphonse  Wyatt  has  in  a  series  of  papen  (with 
fac-aimiles)  in  vols.  i.  and  iL  of  the '  Gasette  des  Beaux-Arts '  (Par.,  1859), 
opened  up  a  previously  untouched  branch  of  the  subject-- the  monograms 
affixed  by  celebrated  amateurs  to  drawings  and  engravings  which  have 
formed  port  of  their  collections,  and  in  the  course  of  his  investigations 
he  has  collected  a  great  deal  of  curious  information. 

MONOMANIA.    [Insakitt.] 

MONOPOLY,  from  the  Greek  mmoptUa  (/uoroirwX/a),  which  occurs 
in  Aristotle's '  Politick'  (i.  11},  where  it  is  used  simply  in  the  sense  of 
a  man  buying  up  the  whole  of  a  commodity  so  as  to  be  the  sole  holder 
of  it,  and  to  have  the  power  of  selling  it  at  his  own  price.  When  the 
word  monopolium  was  used  by  Tiberius  in  addressing  the  Roman  senate 
(Suet , '  Tib.,'  c.  71),  he  thought  an  apology  necessary  for  introducing 
a  new  word.  The  word  however  soon  cams  into  common  use.  The 
term  monopoly,  which  literally  stifles  tingle  or  toU  idling,  is  used  in 
a  constitution  of  Zeno  (<  Cod.,'  iv.  69)  in  the  sense  in  which  it  is  used 
by  Aristotle,  and  in-  the  sense  of  what  our  law  understands  by  fore- 
stalling, engrossing,  regntmg,  to  which  we  may  add  combining  to  keep 
up  prices.  Zeno  declares  that  no  person  shall  exercise  a  monopoly  of 
clothing,  fish,  or  any  other  thing  adapted  for  food  or  use.  He  gives 
no  definition  of  mGnoix)ly.  The  term,  however,  must  be  explained 
from  the  context,  from  which  it  appears  to  signify  any  means  by  which 
a  person  gets  or  attempts  to  get  the  whole  of  any  commodity  into  his 


possession  for  the  purpose  of  enhancing  th  ^  price.  In  the  same  oonsti- 
tution  he  forbids  all  combination  among  Healers  to  raise  the  prices  cf 
any  commodity.  Zeno's  punishment  for  -aaonopoly  was  confiscation  U 
the  goods  of  the  offender  and  perpetual  e^JIe. 

A  monopoly,  according  to  the  Engli^  law,  is  defined  by  Cok» 
(3 '  Inst/  181,  c.  85,  **  agxdnst  monopoliBtl/'  ftc.)  to  be  "  an  iastitution 
or  allowance  by  the  king,  by  his  grant.  <«oinmission,  or  otherwise,  to 
any  person  or  persons,  bodies  politic  oi*  corporate,  of  or  for  the  aolt 
buying,  selling,  making,  working,  or  uair^  of  any  thin^^  whereby  any 
person  or  persons,  bodies  politic  or  corporate,  are  soog^ht  to  be 
restrained  of  any  freedom  or  liberty  thai  they  IumI  before,  or  hindered 
in  their  kwful  trade."  In '  Le  Case  d(»  Monopolies '  (11  Co.,  86,  b)  it 
is  said  that  every  monopoly  has  ihrie  inseparable  inoideiits — the 
raising  of  the  price,  Uie  deterioratioi|  of  the  oonunodity,  and  th» 
impoverishment  of  artificers  and  others.  It  appears  that  these  insepi- 
rable  incidents  were  considered  as  tesi»  by  which  a  grant  savouring  U 
monopoly  might  be  tried. 

Every  royal  grant  or  letters  patent  tending  to  a  monopoly,  as  thus 
defined  and  explained,  was  void.  The  crown,  however,  ooiUd  by  letten 
patent  grant  and  create  exclusive  privileges  of  buying  and  selling  who 
such  grant  was  of  general  use,  or  when  the  grant  was  to  an  individual 
who  had  introduoMl  into  the  country  something  new  and  usefuL  Tiiii 
prerogative  of  the  crown  was  often  abused,  and  by  none  more  than  by 
Elisabeth,  who  granted  many  patents  of  monopolies  for  the  purpose  d 
raising  money.  As  an  instance  6f  this,  Elizabeth  had  granted  toi 
certain  person  the  sole  making,  importing,  and  selling  of  playio; 
cards,  wnich  grsnt  was  declared  void  by  the  judgeei  ('  Le  Caee  £ 
Monopolies.') 

It  seems,  then,  that  the  word  monopoly  was  never  used  in  EngiiA 
law,  except  when  there  was  a  royal  grant  authorising  soose  one  or  DKure 
persons  only  to  deal  in  or  sell  a  certain  commodity  or  article. 

By  the  Act  of  21  Jac.  I.,  c.  8,  all  monopohes  and  all  oomnkissioBs. 
grants,  licences,  charters,  and  letters  patent  to  any  person  or  body 
politic  or  corporate,  of  or  for  the  sole  buying,  selling,  makings  workisg, 
or  using  of  any  thing,  or  of  any  other  monopolies,  Ac.,  are  dedared 
contrary  to  the  laws  of  the  realm  and  utterly  void  and  of  none  effect 

By  the  sixth  section  of  the  same  statute,  the  above  proyisions  do  d£4 
extend  to  letters  patent  and  grants  of  privUege  thereafter  to  be  granted 
for  fourteen  years  or  under,  of  the  sole  worldng  or  making  of  any  n«« 
manufsoture  to  the  true  and  first  inventor  thereof,  which  others  at  tbe 
time  of  making  such  letters  patents  bAA  grants  shall  not  use,  so  as  akn 
such  letters  patent  be  not  contrary  to  &e  law  or  misoihievous  to  tk 
state,  or  generally  inconvenient  This  section  is  tiie  foundation  of  tb« 
present  law  as  to  patents  for  inventions.    fPATBHTS.] 

Copyright  snd  patents  are  now  generally  placed  among  monopDlki 
by  Isgal  writers,  Imt  not  correctly.  The  original  Isgal  sense  of  tfe 
term  monopoly  has  been  already  explained;  and  the  power  of  tl» 
crown  to  grant  patents  is  now  limited  and  defined;  as'well  as  the  seveni 
formalities  to  be  observed  in  obtaining  them.  Any  patent  not  obtaised 
in  due  form  is  void ;  and  the  term  monopoly,  as  above  explained,  hat 
legally  ceased  to  exist.  ' 

There  is  still  a  vulgar  and  common  use  of  the  term  monqpolj,  whkli 
is  incorrect,  inasmuch  as  it  has  not  the  sense  which  monopoly  had. 

If  a  number  of  individuals  were  to  unite  for  the  purpose  of  prodadi^ 
any  particular  article  of  commodity,  and  if  they  should  sncceed  is 
selling  such  article  very  extensively,  and  almost  solely,  such  indi- 
viduals in  popular  language  would  be  said  to  have  a  monopoly.  Kcnr, 
as  these  iiKiividuals  have  n0  advantages  given  them  by  the  law  over 
other  persons,  it  is  clear  they  can  only  sell  more  of  their  commoditf 
than  other  persons  by  producing  the  commodity  cheaper  and  bettff. 
Such  so-called  monopoly,  then,  is  neither  the  old  legal  monopoly,  not 
does  it  rest  on  any  legal  privilege.  There  would,  however,  be  i» 
objection  to  calling  it  a  monopoly  in  the  ancient  sense  of  that  term,  if 
the  word  were  not  now  used  in  a  bad  or  unfiivourable  sense,  which 
ppbably  dates  from  the  time  when  real  monopolies  were  granted  hj 
the  crown,  and  were  very  injurious  to  the  nation.  Between  a  toonopoky 
as  it  ohd6  existed,  and  a  monopoly  as  it  is  now  vulgarly  imderstood, 
there  is  this  difference :  the  former  was  only  derived  from  a  grsot  of 
the  crown,  and  was  often  injurious  to  all  persons  exospt  the  patentee; 
that  which  is  how  vulgarly  called  a  monopoly  is  nothing  more  than  the 
power  which  an  individual  or  a  set  of  individuals  acquire,  by  noeaas  of 
capital  and  skill,  of  offering  something  to  everybody  cheaper  and  better 
than  they  had  it  before,  and  it  is  therefore  an  advantage  both  to  the 
so-called  nponopolists  and  to  everybody  else. 

The  case  of  a  number  of  persons  combining  to  produce  and  sell,  or 
to  buy  and  sell,  a  thing,  has  been  taken,  as  being  one  which  as  the 
most  striking  and  oppressive  kind  of  monopoly,  in  the  vulgar  sense  of 
that  term.  An  individnal,  however,  may,  in  this  sense,  become  a 
monopolist :  as  if  a  man  should  buy  up  all  the  tallow  in  Rusaia.  and 
so  make  ciin<^«<«s  as  dear  as  he  plestsed ;  or  (to  take  a  case  which  wouM 
appear  a  still  greater  act  of  monopoly,  as  being  more  Ansibly  feh),  as 
if  a  man  shotud  buy  all  the  com  in  a-  countrt,  and  so  nnke  hrsad 
as  dear  as  he  pleased.  Without  discussing  the  question  as  t.>  t^ 
advantages  and  .disadvantages  to  a  nation  of  this  kind  of  monopoly,  it 
is  enough  to  put  it  upon  those  who  disapfM^ove  of  such  wholesale 
buying,  to  say  how  far,  and  to  what  amount,  they  will  allow  a  man  to 
use  his  capital  and  exercise  his  commercial  skill ;  for  it  is  iocumbenl 
ou  those  who  would  deprive  a  man  uf  such  liberty  to  say  exaotj/  how 
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far  Bach  libeztj  should  go.'*^  Further,  if  such  persons  wish  to  be  exact 
in  their  language,  they  should  use  another  word  than  monopoly,  which 
bad  once  a  particulir  meaning,  as  above  explained,  and.  signified  a 
different  thing  from  that  which  they  call  a  monopoly.  And  ^  they 
will  apply  this  word  monopoly  to  a  person  or  persons  who,  by  industry 
and  skUl,  and  the  judicious  employment  of  capital,  make  and  sell,  or 
buy  and  sell,  mudx  more  of  a  thing  than  anybody  else,  they  should 
consider  whether — inasmuch  as  buying  and  selling  are  free  to  all,  and 
OS  all  people  wish  to  buy  as  cheap  as  they  can,  and  as  good  as  they 
can — they  will  apply  this  word  in  an  invidious  sense  to  any  person 
or  persons  who  can  only  command  customers  because  the  customers 
like  to  go  to  them,  or  because  the  customers  can  get  the  thing 
nowhere  else,  owing  to  no  other  persons  having  provided  themselves 
with  the  commodity  for  sale. 

That  kind  of  monopoly,  or  sole-selling,  or  dealing,  which  is  given  by 
the  law  of  copyright,  and  by  patents,  is  in  effect  a  kind  of  property 
created  by  law  for  the  benefit  of  an  author  or  inventor,  and  which  he 
could  not  effectually  acquire  or  secure  without  the  aid  of  the  law.  Is 
is  not,  however,  a  monopoly  in  any  sense  in  which  that  term  has  ever 
been  used.  Whether  it  is  profitable  or.  injurious  to  the  community  it 
a  question  that  concerns  legislation. 

MONOSTEARIN.    [Stearic  Acm.] 

MONOSYLLABLE.     [Stllablb.] 

MONSOON  (in  French  moui8on),  is  a  term  applied  to  the  periodical 
winds  of  the  Indian  Ocean,  and,  according  to  Marsden,  is  a  corruption 
of  the  word  motaeem,  which,  both  in  Arabic  and  Malay,  signifies  a  year. 
These  winds  have  from  the  earliest  times  attracted  the  attention  of  the 
navigator,  as,  by  taking  advantage  of  their  regular  blowing,  an  easy 
and  speedy  voyage  may  be  calculated  upon  with  certainty ;  whilst,  by 
contravening  their  force,  ihe  voyage  is  rendered  laborious,  slow,  and 
uncertain. 

The  Indian  Ocean  is  open  towards  the  south,  and  no  considerable 
island  occurs  betwoen  the  meridian  of  Madagascar  and  that  of  the 
western  shores  of  Australia,  as  far  south  as  the  sea  has  been  navigated 
(70**  S.) ;  on  the  west  is  Africa,  on  the  north  Arabia,  Beloochistan,  and 
Hindustan,  and  on  the  east  India  without  the  Oangesj  the  Indian 
Archipelago,  and  Australia.  The  monsoons,  however,  prevail  also  in 
the  seas  between  Australia  and  China ;  and  these  seas  are  considered  as 
a  portion  of  the  Indian  Ocean. 

The  southern  part  of  the  Indian  Ocean,  or  that  ivhioh  lies  between 
the  western  coast  of  Australia  and  the  island  of  Madagascar,  has  the 
regular  south-east  trade- wind,  which  extends  southward  to  between 
2S"  and  30^  S.  lat.,  but  its  northern  border  varies  between  12"  and 
ii"  S.  lat.,  approaching  nearer  to  the  equator  when  the  sun  is  in  the 
northern  hemisphere.  Cook  found  it,  in  February,  between  10**  and 
12**;  Basil  Hall,  in  June,  near  7" ;  Nicholson,  in  August,  at  3^° ;  and 
Carteret,  in  October,  at  some  distance  south  of  Java. 

The  monsoons  do  not  begin  immediately  north  of  the  northern 
border  of  the  trade-wind,  but  are  separated  from  it  by  a  region  which 
corresponds  with  the  region  of  calms  in  the  Atlantic.  [Calms.]  Though 
calms  occur  in  this  region  of  the  Indian  Ocean  also,  they  are  not  regular, 
and  are  frequently  interrupted  by  winds,  which,  when  the  sun  is  in  the 
northern  hemisphere,  generally  blow  between  south-west  and  north- 
west, and,  in  the  other  six  months^  between  south-east  and  north-east. 
They  are  usually  called  the  north-west  and  north-east  monsoons, 
but  not  with  propriety,  as  they  do  not  coincide  with  the  proper 
monsoons  in  time^  nor  do  they  seem  to  be  connected  with  them  in 
any  way. 

The  region  of  the  proper  monsoons  lies  to  the  north  of  this  region, 
and  they  blow  with  ik&  greatest  force  and  with  most  regularity 
between  the  eastern  coast  of  Africa  and  Hindustan.  When  the  sun 
is  in  the  southern  hemisphere  a  northreast  wind,  and  when  it  is  in  the 
northern  hemisphere  a  south-west  wind  blows  over  this  sea.  When 
the  sun  passes  the  equator  the  winds  are  variable,  and  accompanied 
with  gales,  hurricanes,  thunder-storms,  and  calms ;  but  it  is  obaorved, 
that  as  soon  as  one  of  the  monsoons  ceases,  the  clouds  in  the  upper 
regions  of  the  atmosphere  take  the  direction  of  the  opposite  monsoon, 
though  it  is  not  till  three  or  four  weeks  afterwards  Uiat  this  monsoon 
becomes  prevalent  on  the  surface  of  thcsea. 

The  north-east  monsoon  blows  from  November  to  Mai*ch.  It 
extends  one  or  two  degrees  south  of  the  equator.  It  becomes  regular 
near  the  coasts  of  Africa  sooner  than  in  the  middle  of  the  sea,  and 
near  the  equator  sooner  than  in  the  vicinity  of  the  coasts  of  Arabia. 
It  blows  with  most  regularity  and  force  in  the  month  of  January,  and 
especially  in  the  most  northern  angle  of  the  sea,  between  the  island  of 
Socotra  and  Bombay.  This  monsoon  is  not  accompanied  with  rain  on 
the  eastern  coast  of  the  sea,  but  it  brings  rain  to  the  eastern  coast  of 
Africa,  where  the  rainy  season  falls  between  the  beginning  of  November 
and  the  end  of  March.  It  may  be  laid  down  as  a  certain  fact  that 
neither  of  the  monsoons  brings  rain  by  itself,  but  only  when  it  reaches 
a  coast  after  having  passed  over  a  wide  extent  of  sea. 

The  south-west  monsoon  does  not  extend  south  of  the  equator,  but 
usuaUy  begins  a  short  distance  north  of  it.  It  blows  from  the  latter 
end  of  Apnl  to  the  middle  of  October.  Along  the  coast  of  Africa, 
where  it  rather  proceeds  from  the  south,  it  appears  at  the  end  of 

*  At  Athens  there  was  a  law  which  limited  ths  amount  of  com  that  a  man 
eould  huy.     (Lysias,  »«irA  rSt  r«r«T«A«r.) 


March;  but  along  the  coast  of  Malabar,  not  before  the  middle  of 
April :  it  ceases,  however,  sooner  in  the  former  than  in  the  latter 
region.  It  is  also  observed  that  the  south-west  monsoon  sets  in  sooner 
on  the  coast  of  Malabar  than  on  that  of  Canara  and  Concan.  At 
Anjengo  (in  8"  30'  N.  lat.)  it  makes  its  appearance  on  the  12th  of  April, 
and  at  Bombay  on  the  15th  of  April,  so  that  it  proceeds  a  degree 
farther  northward  in  the  course  of  three  days.  It  reaches  the  coast 
of  Arabia  still  later.  On  the  sea  it  is  a  serene  wind  of  moderate  force ; 
but  when  it  approaches  the  coast  of  Hindustan,  the  atmosphere 
becomes  overchiu^ed  with  moisture,  and  the  rain  descends  in  torrents, 
but  more  abundantly  on  the  southern  than  on  the  northern  coast. 
Near  Tellicherry,  the  annual  quantity  of  rain  amounts  to  116  inches, 
but  at  Bombay  it  does  not  exceed  63  inches.  It  was  formerly  supposed 
that  the  south-west  monsoon  was  arrested  by  the  Western  Qhauts,  but 
a  better  acquaintance  with  the  table-land  of  Deocan  has  shown  that 
the  greatest  quantity  of  rain  descends  on  it  during  the  south-west 
monsoon,  and  with  a  wind  blowing  from  south-west.  It  has  latterly 
been  observed  that  its  effects  extend  to  tJie  ooast  of  Coromandel, 
where,  during  its  prevalence^  a  few  showers  fall.  But  the  farther  this 
monsoon  advances  into  the  continent,  the  smaller  is  the  quantity  of 
rain  which  it  causes.  Northward  its  effects  extend  over  the  table-land 
of  Malwa,  the  low  country  along  the  course  of  the  Indus,  and  even  to 
the  coast  of  Beloochistan,  as  far  as  the  Straits  of  Ormuz. 

Both  monsoons  occur  in  the  Bay  of  Bcaigal,  but  there  they  are  some- 
what modified  and  less  regular.  The  north-east  monsoon  does  not  set 
in  regularly  before  the  beginning  of  December,  when  it  blows  from 
north-nor^-east  and  east-north-east.  In  January  and  February  it  is 
irregular,  and  frequently  turns  to  the  south-east;  and  in  March  it 
ceases  entirely  in  the  centre  of  the  sea,  and  blows  faintly  in  the  north* 
eastern  parts,  with  long  intervals  of  oaXma,  Though  Uie  north-east 
monsoon  only  becomes  regular  in  December,  it  is  preceded  by  heavy 
squalls  and  winds  in  the  southern  parts,  especially  along  the  coast  of 
Coroniandel ;  and  it  is  during  these  squaJUs  that  ihu  part  of  Hindustan 
is  fertilised  by  abundant  rains,  which  however  are  less  plentiful  than 
those  brought  to  the  coast  of  Malabar  by  the  south-west  monsoon. 
The  mean  annual  quantity  of  rain  at  Madras  does  not  exceed  46  inches. 
The  south-west  monsoon  is  more  regular  in  its  strength,  but  not  iu  its 
direction,  as  it  blows  frequently  from  the  south,  and  even  from  south- 
east, especially  near  the  mouth  of  the  Ganges.  Little  rain  faUs  during 
this  wind  on  the  west  coast  of  the  Qull  of  Bengal;  but  rain  is  abundant 
in  the  countries  which  enclose  it  on  the  noi-th,  in  which  direction  it 
extends  to  the  foot  and  declivities  of  the  Himalaya  mountains,  and  as 
far  as  the  place  where  the  Ganges  issues  from  the  range;  but  here  too 
the  quantity  decreases  as  it  advances  inland.  The  meui  annual  quMitity 
of  rain  at  Calcutta  is  nearly  72  inches,  and  at  Benares  404  inches.  The 
quantity  of  rain  which,  during  this  monsoon,  descends  on  the  eastern 
coast  of  the  bay,  is  still  larger,  especially  towards  its  northern  recess, 
in  Chittagong  and  Aracan,  where,  according  to  a  rough  estimate,  founded 
on  partial  observations,  it  amounts  annually  to  200  inches. 

The  monsoons  are  subject  to  much  greater  variation  to  the  east  of 
the  Bay  of  Bengal.  In  the  Chinese  Sea  and  the  Sooloo  Sea  the  wind  is 
souUi-south-east  when  the  sun  is  in  the  northern  hemisphere,  but  it 
does  not  blow  with  regular  force,  being  sometimes  interrupted  by  high 
winds.  It  brings  rain  to  all  the  countries  which  surround  the  sea  on 
the  north  and  east.  In  the  southern  provinces  of  China,  in  the 
Philippine  Islands,  and  in  the  "Sooloo  Islands,  the  rainy  season  com- 
mences in  the  beginning  of  May,  and  terminates  in  September  and 
October.  The  rains,  though  raUier  abundant,  when  compared  with 
those  which  fall  in  the  countries  without  the  tropics,  are  much  inferior 
in  quantity  to  the  rains  in  Bengal  and  Chittagong.  It  is  remarkable 
that  these  rains  extend  to  the  countries  suirounding  the  Gulf  of 
Tonkin.  The  monsoon  blows  in  these  seas  from  north-north-west  when 
the  sun  is  in  the  southern  hemisphere ;  but  it  is  still  less  regular  in  its 
force,  though  more  so  than  in  the  Bay  of  Bengal  It  brings  rain  to 
the  countries  on  the  west  and  south  of  the  sea,  and  especially  to  the 
coast  of  Cochin  China  Proper  and  the  northern  shores  of  Borneo,  where 
the  rains  commence  at  the  end  of  October  and  continue  until  March. 
They  are  more  abundant  than  those  which  fall  during  the  opposite 
monsoon  on  the  northern  and  eastern  shores  of  the  Chinese  Sea. 

Along  Uie  equator,  and  about  one  or  two  degrees  from  it,  it  appears 
that  the  winds  are  subject  to  frequent  changes ;  and  it  is  also  observed 
that  the  islands  situated  within  these  limits  have  frequent  showers 
nearly  every  day  in  the  year. 

In  the  Java  Sea  and  the  southern  parts  of  the  straits  which  lead 
from  that  sea  to  the  Chinese  Sea,  the  wind  generally  blows  from  the 
west  when  the  sun  is  in  the  southern  hemisphere,  and  from  the  east 
when  it  ia  in  the  northern  hemisphere ;  but  it  turns  frequently  to  the 
north-west  and  south-east,  which  is  also  the  case  with  the  winds  in  the 
sea  south  of  Java,  and  between  the  Lesser  Sunda  Islands  and  Australia^ 
The  westerly  winds  bring  rain  to  these  islands,  but- not  in  such  abun- 
dance, as  the  south-west  monsoon  carries  them  to  Malabar.  During 
the  easterly,  winds  the  air  is  generally  dry,  but  sometimes  there  are 
heavy  showera.  In  these  islands  neither  season  has  that  decided  per- 
manent character  which  distinguishes  it  on  the  coutinent  of  India,  and 
the  rains  are  far  from  being  so  violent.  But  the  northern  coast  of 
Australia  partakes  more  of  the  character  of  the  season  of  the  continent 
of  India.  The  rains  indeed  do  not  seem  to  come  down  with  such 
violence ;  not  a  drop  faUs  during  June,  July,  August,  and  September 
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wliioli  is  also  ■oxnetimes  the  case  in  Java  and  the  Leeser  Simda 
lalandB. 

The  direction  of  the  monBOons  in  the  vicinity  of  the  land  is  frequently 
changed  by  the  direction  of  the  coast,  especially  when  a  mountain 
range  extends  along  ^he  shores.  The  most  remarkable  instance  of  this 
phenomenon  is  observed  on  the  south-western  coast  of  the  island  of 
Sumatra.  The  south-west  monsoon  is  felt  at  Acheen  Head,  its  most 
northern  point ;  but,  being  opposed  by  the  range  of  high  mountains 
running  along  the  south-western  ooast,  it  is  changed  into  a  north-west 
wind,  which  blows  as  far  south  as  1"  N.  lat.  South  of  the  equator  the 
wind  is  not  south-west,  but  south-east,  and  may  be  considei^  as  the 
trade- wind,  which,  as  already  observed,  extends  as  far  north  as  8**  S.  lat. 
when  the  sun  is  in  the  northern  hemisphere.  During  this  period  that 
part  of  the  island  whinh  lies  north  of  tiie  equator  has  its  rainy  season, 
whilst  the  southern  districts  have  dry  weather.  When  the  sun  is  in 
the  northern  hemisphere  the  southern  portion  has  abimdant  rains,  with 
frequent  thimder-storms ;  and  the  northern  enjoys  a  serene  sky.  In 
that  season  of  the  year  the  wind  blows  in  the  southern  part  from 
north  west,  and  is  that  win^d  which  is  generally  called  the  north-west 
monsoon;  but  the  northern  distriots  are  under  the  influence  of  the 
north-east  monsoon. 

It  is  not  easy  to  explain  the  origin  of  these  periodical  winds.  It  is 
admitted  on  all  hands  that  they  are  only  a  modification  of  the  trade- 
winds,  produced  by  the  peculiar  form  of  the  countries  lying  within  and 
around  the  Indian  Ocean.  This  modification,  it  is  said,  is  produced  by 
the  difierenoe  of  temperature  to  which  the  high  table-lands  of  Asia 
and  Africa  are  subject  during  the  two  great  divisions  of  the  year. 
When  the  sun  is  in  the  northern  hemisphere  the  heat  causes  such  a 
rarefaction  of  the  atmosphere  on  the  table-land  of  Asia  as  to  make  the 
air  flow  rapidly  from  the  colder  region  near  the  equator  to  that  quarter ; 
and  this  is  the  south-west  monsoon.  When,  on  the  contrary,  the  sun, 
during  its  stay  in  the  southern  hemisphere,  heats  the  air  on  the  table- 
land of  southern  Africa,  the  contrary  effect  takes  place,  and  that  is  ^e 
north-east  monsoon.  This  explanation  however  is  haidly  satiafactoiy. 
It  is  a  fact  that  on  the  high  table-lands  the  air  is  always  in  a  state  of 
rarefaction,  compared  with  that  of  low  countries,  and  that  the  summer- 
heat  is  never  such  as  to  cause  a  degree  of  rarefaction  sufficient  to 
produce  a  motion  in  the  air  from  the  lower  countries  towards  the  table- 
lands. Besides  this,  the  Himalaya  moimtains,  with  their  immensely 
high  masses,  lie  in  the  line  in  which  the  south-west  monsoon  blows, 
and  its  effects  are  not  observed  to  be  sensible  in  the  higher  part  of  that 
range.  The  table-lands  of  Beloochistan  and  Arabia  cannot  be  con- 
sidered as  affecting  the  direction  of  the  wind,  for  in  that  case  the  wind 
would  rather  blow  from  the  south-east  than  from  the  south-west.  We 
think  therefore  that  the  cause  of  this  modification  of  the  trade-wind 
must  be  sought  for  in  less  remote  localities.  As  for  the  north-east 
monsoon,  we  are  inclined  to  consider  it  entirely  as  a  continuation  of 
the  north-east  trade-wind,  which  is  only  interrupted  by  the  two  penin- 
sulas stretching  southward  into  the  Indian  Ocean ;  and  this  interrup- 
tion is  the  cause  why  it  is  commonly  leas  constant  and  regular  than  the 
trade-wind  itself.  The  question  therefore  is  only  why  tMs  trade-wind 
is  interrupted  by  a  vrind  blowing  in  an  opposite  direction  when  the 
sun  is  in  the  northern  hemisphere.  In  tbis  part  of  the  year  the  trade- 
wind  in  the  northern  hemisphere  retires  thirteen  degrees  from  the 
equator.  If  this  fact  is  applied  to  the  Indian  Ocean,  only  the  most 
northern  recesses  of  the  three  gulfs,  the  Arabian  Sea,  the  Bay  of 
Bengal,  and  the  Chinese  Sea,  would  fall  within  its  limits,  and  the 
remainder  would  be  within  the  region  of  calms.  In  such  a  state  of 
indiderence  a  less  powerful  agency  may  produce  a  great  effiBct.  The 
south-east  trade-wind,  which,  when  the  sun  is  on  the  north  of  the 
equator,  extends  to  the  vicmity  of  the  equator,  is  prevented  by  the 
elevated  tableland  of  Africa  from  proceeding  in  its  direction,  and  is 
therefore  diverted  from  its  course.  It  follows  the  winding  of  the 
coast  to  the  north-east;  but  as  the  coast  of  Africa,  as  well  bs  that  of 
Arabia,  is  skirted  by  very  high  moimtains,  it  finds  no  way  to  escape  in 
a  western  direction.  It  would  however  probably  not  acquire  that 
degree  of  constancy  and  force  by  which  it  is  characterised,  if  it  did  not 
blow  towards  a  country  in  which  a  considerable  rarefaction  of  tiie  air  is 
produced  by  the  sun's  approaching  to  the  northern  tropic.  This  is 
the  Indian  Desert,  called  Thurr,  in  which  the  heat  in  summer  rises 
to  an  excessive  degree,  on  account  of  its  small  elevation  above  the 
sea,  its  sandy  soil,  and  the  almost  complete  want  of  vegetation.  The 
rarefaction  produced  by  this  heat  gives  strength  and  constancy  to 
the  south-west  monsoon,  and  carries  it  to  the  very  base  of  the 
Himalaya  mountains,  though  the  desert  itself  does  not  partake  of  the 
fertilising  rains  which  thu  monsoon  brings  to  all  the  coast  whose 
mountains  oppose  its  progress.  This,  we  think,  is  sufficient  to  explain 
the  south-west  monsoon  in  the  Arabian  Sea,  where  it  is  most  constant 
and  regular. 

The  south-east  trade-wind,  not  extending  to  the  north  of  the  equator, 
cannut  be  considered  as  contributing  to  produce  the  south-west  mon- 
soon in  tlio  Bay  of  Bengal ;  and  this  wind  therefore  seems  to  owe  its 
existence  merely  to  the  rarefaction  of  the  air  produced  by  the  summer- 
heat  in  the  wide  plain  of  the  Ganges ;  but  as  this  plain  is  partly 
covered  with  trees  (Sunderbund  and  Terai)  and  nearly  everywhere 
with  vegetation,  the  effect  of  the  heat  on  the  temperature  of  the  air  is 
less  reg.ilar;  and  thus  it  may  be  explained  that  the  south-west 
monsoon  in  this  sea  is  less  regular  and  constant.     The  vegetation 


which  oovers  the  Qangetio  Plain  is  probably  also  the  reaaon  why  Utt 
rains  brought  by  the  monsoon  are  distributed  over  ita  whole  "extoit, 
whilst  it  passes  over  the  dxy  sands  of  the  Thurr  almost  without  letting 
a  single  ^ower  fall 

The  origin  of  the  south  monsoon  in  the  Chinese  Sea  is  more  diffieoli 
to  explain.  The  great  plain  of  Siam  and  Camboja,  the  mountaln^ange 
of  Cochin  China,  which  extends  along  the  shores  of  the  sea  from  eoutk 
to  north,  and  the  plains  of  Tonquin,  probably  contribute  Iaj:ge]y  to 
it ;  but  we  are  too  imperfectly  acquainted  with  the  extent  and  nature 
of  these  plains  to  be  able  to  form  a  correct  opinion  on  this  point 
That  this  south  monsoon  extends  to  Uie  island  of  Formosa  can  hardly 
be  adduced  as  an  objection  to  this  explanation,  when  it  is  considered 
that  the  north-east  trade-wind  retires  to  the  most  northern  comer  d 
the  Chinese  Sea,  and  is  there  very  feeble  and  irregular. 

As  for  the  monsoons  of  the  Java  Sea  and  of  the  seas  between  the 
Lesser  Sunda  Islands  and  Australia,  they  seem  to  owe  their  ori^ 
principally  to  the  changes  of  temperature  which  occur  in  the  oooatries 
lying  along  the  northern  coast  of  Australia.    [Wind.] 

MONSTRANS  DE  DROIT.    [Petition  of  Right.] 

MONT  DE  PIE'TB'  (MONTE  DI  PIETA*,  in  Itahan),  is  the  title 
of  certain  pawnbroking  establishments  which  originated  in  Italy  in  the 
15th  century,  the  object  of  which  was  to  lend  money  to  neoeesitoiis 
people  at  a  moderate  interest  The  Jews,  who  were  the  great  money- 
fenders  in  that  age,  exacted  an  enormous  interest,  as  much  as  20  to 
25  per  cent.  The  Papal  government  and  other  Italian  gOTemments 
established  a  kind  of  bank,  which  lent  money  upon  pledges,  for  a  fixed 
term,  at  a  low  rate  of  interest,  intended  chiefly  to  defray  the  tmavoid- 
able  expenses  of  the  establishment ;  at  the  expiration  of  which  term, 
if  the  capital  lent  and  interest  were  not  repaid,  the  pledges  were  sold, 
and  the  surplus  money,  after  paying  the  debt  incurred,  was  restored  to 
the  owners.  In  most  instances  however  the  term  might  be  renewed 
by  merely  paying  the  interest.  The  administration  of  the  Monte  di 
Pietit  was  to  be  conducted  upon  economical  and  strictly  equitable  prin- 
ciples, and  it  was  uuder  the  inspection  of  the  government  as  a  publk 
benevolent  institution.  This  at  least  was  the  original  principle, 
although  occasionally  deviated  from  in  consequence  of  the  cupidi^  or 
necessities  of  the  governments  themselves. 

This  institution  was  introduced  into  other  countries,  especially  into 
Flanders.  In  Spain  there  were  also  similar  estabUshments  at  Madrid 
and  some  other  large  towns,  but  in  no  country  were  they  bo  generally 
spread  as  in  Italy. 

When  the  French  under  Bonaparte  invaded  Italy  in  1796-7,  they 
plundered  the  Monti  di  Piet&  of  Milan,  Modena,  Parma,  and  most  other 
towns.  At  Rome,  Pope  Pius  VI.,  beuig  pressed  by  the  French  to  pay 
an  enormous  sum  for  war  contributions,  was  obliged  to  seize  upon  tfaa 
richer  pledges  in  the  Monte  di  Pietk,  for  the  repayment  of  which  hs 
gave  bonds;  but  these  bonds  lost  all  value  in  the  subsequent  invasioo 
of  Rome  by  the  French  in  1798.  The  Monti  di  Pieth  have  beeo 
re-established  in  some  of  the  Italian  cities,  and  there  is  an  institutzoo 
of  a  similar  character  in  Paris. 

MONTANISTS.    [Montanu^  in  Bioo.  Div.] 

MONTEM  CUSTOM,  the  ancient  custom  of  a  prooeasioa  of  the 
scholars  of  Eton  School  in  Buckinghamshire  ad  moiUem,  which  has 
been  discontinued  since  1844.  It  used  to  be  made  every  third  year, 
on  Whit-Tuesday,  to  a  tumulus  near  the  Bath  Road,  which  has  acquind 
the  name  of  Salt  Hill,  by  which  also  the  neighbouring  inns  have  been 
long  known.  The  chief  object  of  the  celebration  was  to  collect  money 
for  saUf  as  ike  phrase  is,  from  all  persons  present,  and  it  was  exacted 
even  from  passengers  travelling  the  road.  The  scholars  who  collected 
the  money  were  called  salt-bearers,  and  they,  as  well  as  others  of  the 
scholars,  especially  the  captain,  who  was  the  senior  scholar,  the  ensign, 
whose  duty  it  was  to  flourish  a  flag  on  the  mount,  and  the  scouts,  who 
collected  we  salt,  were  dressed  in  ftmciful  rich  habits,  generally  mili- 
tary. Tickets  inscribed  with  some  motto,  such  as  Ad  Montem,  Mm 
pro  Lege,  or  Pro  More  et  Monte,  by  way  of  pass-word,  were  given  to 
such  persons  as  had  already  paid  for  8aU,  as  a  security  from  any  farther 
demands. 

This  ceremony  has  been  frequently  honoured  with  the  presence  of 
the  sovereign  and  the  royal  family,  whose  liberal  contributions  added 
to  those  of  many  of  the  nobility  and  others  who  had  been  educated  at 
Eton,  so  far  augmented  the  general  collection  that  it  has  been  known 
to  amoimt  to  near  1000^.  The  sum  so  collected  was  given  to  the 
captain  of  the  school,  or  senior  scholar,  who  was  going  off  to  Cambridge, 
for  his  support  at  the  university.  It  would  be  in  vain,  perhaps,  to 
trace  the  origin  of  all  the  circumstances  of  this  singular  custom,  par- 
ticularly that  of  collecting  money  for  talt,  which  had  been  in  use  from 
time  immemorial  The  procession  itself  seems  to  have  been  ooeval 
with  the  foundation  of  the  college,  and  it  has  been  conjectured,  with 
much  probability,  that  it  was  that  of  the  Baim,  or  Boy-bishop.  It 
originally  took  place  on  the  6th  of  December,  the  festival  of  St.  Nioholas, 
the  patron  of  children,  being  the  day  on  which  it  vras  customary  at 
Salisbury,  and  in  other  places  where  the  ceremony  was  observed,  to 
elect  the  Boy-bishop  from  among  the  children  belonging  to  the  ca^e- 
draL  It  is  only  since  1759  that  the  time  of  the  celebration  of  the  Eton 
Montem  was  changed,  and  in  1778  it  appears  to  hare  been  held 
biennially.  It  was  formerly  a  part  of  the  ceremony  that  a  boy  dressed 
in  a  clerical  habit,  with  a  wig,  should  read  prayers. 

MONTH.    [Moon;  Yeab.] 
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MOOD,  or  MODE.    [Vbrb.J 

MOON  (Latin  Luna,  Greek  o-cX^i^,  sSltod),  the  satellite  ol  the 
earth,  a  heavenly  body  which  moves  round  the  earthy  sharing  the 
motion  of  the  earth  round  the  sun. 

In  a  day  or  two  (depending  on  the  state  of  the  weather)  from  the 
time  called  in  the  almanacs  "  the  new  moon,"  a  thin  silver  crescent 
is  seen  with  its  homa  turned  from  the  sun  and  placed  to  the  eastward 
of  the  sun,  after  which  it  soon  sets.  Its  distuice  from  the  sun  in< 
creases,  the  horns  at  the  same  time  growing  fuller,  until,  in  74  days, 
it  is  at  ninety  degrees  (or  as  far  aa  from  the  horizon  to  the  zenith) 
distant  from  the  sun,  and  the  crescent  has  become  a  semicircle  of  white 
light.  The  distance  still  increases,  until  the  moon  is  180°  distant 
from  the  sun,  or  in  the  opposite  part  of  the  heavens,  bv  which  time 
the  light  part  haa  become  a  full  circle :  this  happens  m  somewhat 
more  than  144  <^y>  from  the  new  moon.  The  satellite  still  continues 
its  revolution  among  the  stars,  becoming  westward  of  the  sun  after 
the  full  moon,  and,  decreasing  b^  the  same  steps  as  it  increased,  is  lost 
a  day  or  two  before  the  time  which  the  almanacs  point  out  as  the  next 
new  moon.  The  whole  of  this  process  takes  up  what  is  called  a  hina- 
tion,  or  a  lunar  month :  the  lunar  months  are  slightly  unequal,  but  their 
average  period  is  29  days,  12  houiB,  44  minutes,  2^  seconds,  or 
29*53058^7215  mean  sohur  days.  To  show  the  irregularity  of  the 
lunations,  we  give  the  times  of  all  the  new  moons  which  take  place  ir 
the  years  1860  and  1861,  with  the  intervals. 
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It  appevs  then  not  only  that  the  lunar  month  varies,  but  that  there 
is  no  yearly  cycle  of  variation.  Before  however  we  make  any  remark 
on  the  preceding,  we  shall  place  by  its  side  materials  for  confidence  in 
the  almanac  from  whence  the  preceding  times  were  quoted.  Taking 
at  hazard  a  volume  of  astronomical  observations,  and  opening  the  part 
where  the  results  of  the  lunar  observations  are  found,  we  took  the  first 
right  ascensions  [Abobnsionb]  of  the  moon  which  we  came  to,  opposite 
to  which,  for  comparison,  were  written  the  predicted  right  ascensions 
of  the  moon  for  the  same  times.  The  dates  matter  nothing,  since  it  is 
only  the  accordance  of  prediction  with  observation  which  is  to  be 
noticed.    ('  Camb.  Obs./  1835.) 


Predicted  R.A. 

ObserTed  R.A. 

Diflhrenee. 

h    m         • 

h     n        • 

14  23  57'87 

14  23  57*61 

26-lOOths  of  a  seoond. 

23     1  59-84 

23     1  58  55 

1*  aiid  29.100ths. 

4  56  1331 

4  56   14-01 

7.10lhs  of  a  second. 

18     7  40-74 

18     7  40-50 

24-100th8  of  a  second. 

The  lunar  theory  then,  resting  upon  the  Newtonian  doctrine,  enables 
astronomers  to  find  the  position  of  the  moon  within  a  part  of  the 
heavens  answering  to  a  second  of  diurnal  revolution,  while  the  rough 
observations  with  which  astronomy  must  always  commence  would  not 
give  the  length  of  a  lunation  within  an  hour.  It  is  also  confidently 
expected  that  the  lunar  tables  recently  computed  by  Professor  Hansen 
of  Gotha,  in  accordance  with  hia  lunar  theory,  and  printed  at  the  ex- 
pense of  the  British  government,  will,  from  their  superiority^  ensure  a 
degree  of  accuracy  of  prediction  hitherto  unprecedented. 

Taking  the  lunar  phenomena  in  the  order  of  discovery,  we  next 
notice  that  this  planet  writes  its  mark  on  the  earth  in  terms  which 
hive  been  understood  from  the  earliest  ages  of  astronomical  inquiry. 
The  alternate  rise  and  fall  of  the  waters,  called  the  tidet,  ia  found  to 
follow  its  motions,  so  that  high  water  is  always  found  to  succeed  the 
time  when  the  moon  comes  on  the  meridian,  whether  on  the  visible  or 
invisible  side  of  it.  At  first  sight  it  would  appear  that  there  is  high 
water  twice  a-day  (that  is,  in  the  common  soli^  day),  but  it  is  foimd 
on  further  examination  that  the  interval  between  high  water  and  high 
water  is  a  little  more  than  twelve  hours ;  so  that  in  the  year  1858  that 


phenomenon  occurred  only  705  Instead  of  730  (twice  865)  times.  Kow 
the  motion  of  the  moon  round  the  heavens  is  found  to  take  place  (one 
time  with  another)  in  27*82166142  sohur  days  (we  shall  presently  see 
why  this  is  not  a  lunation),  which  gives  18"  10'  85"  increase  of  right 
ascension  in  each  solar  day,  or  IS*  8'  23*  in  a  sidereal  day,  or  actual 
revolution  of  the  earth.  Hence  the  meridian  of  the  spectator,  between 
two  times  at  which  the  moon  is  on  the  visible  side  of  that  meridian, 
must  make  so  much  more  revolution  as  is  necessary  to  overtake  a  body 
which  revolves  through  13*  8' 28"  while  it  revolves  through  860^; 
which  gives  24^  55"  of  a  revolution  of  the  earth  for  each  lunar  day,  or 
12^  274"  ^or  its  half.  Now  the  year  contains  3661  tidereal  days,  or 
simple  revolutions  of  the  earth ;  and  it  will  be  found  that  12^  274"  is 
contained  705  times  and  a  fraction  in  366^''.  As  every  reader  may  not 
be  acquainted  with  the  distinction  of  sidereal  and  solar  time,  we  may 
here  simply  state  (referring  to  Sun  imd  Timb  for  detail)  that  the  oom- 
mon  day  is  not  the  simple  revolution  of  the  earth,  but  includes  the 
additional  time  in  which  the  meridian  overtakes  the  sun,  which  has 
moved  forward  about  a  degree.  Thus  it  appears,  that  even  on  a  single 
year  the  coincidence  of  half  a  lunar  day  and  the  interval  between  two 
times  of  high  water  is  sufficiently  apparent.  It  may  be  said  that  we 
have  assumed  the  question  by  counting  the  times  of  high  water  from 
an  almanac  constructed  on  the  supposition  which  we  wished  to  esta- 
blish. This  would  be  true  if  we  had  talked  of  the  year  1860 ;  but  we 
may  consider  an  almanac  for  1858  as  now  a  verified  prediction :  it 
would  have  made  no  small  noise  in  the  publio  papers  if  there  had  been 
a  tide  more  or  loss  in  the  Thames  than  was  predicted  in  the  iJmanacs. 
The  theory  of  the  tides  is  the  most  difficult  in  astronomy,  owing  to 
the  disturbing  action  of  winds,  channels,  Ac.,  as  well  as  its  intrinsic 
mathematical  difficulties ;  but  this  one  phenomenon  has  never  had  its 
exception  in  open  sea — ^that  every  transit  of  the  moon  over  (either  side 
of)  the  meridian  is  followed  by  the  rise  of  the  water,  thourii  so  high  a 
wind  has  been  known  as  to  prevent  the  tide  coming  up  a  nver. 

We  return  to  the  phenomena  of  the  pka$et  (Greek  for  appearances), 
as  they  are  called,  of  the  moon,  namely,  the  changes  in  the  quantity  of 
its  illuminated  part  These  may  be  immediately  explained  on  the 
supposition  that  the  moon  is  not  luminous  itself,  but  receives  its  %ht 
from  the  sun. 

To  show  how  this  may  be.  suppose  a  ball,  illuminated  by  another  baU 
at  a  great  distanoe  in  the  direction  es,  to  be  carried  round  the  specta- 
tor at  E.    This  ball  may  be  always  subdivided  into  a  visible  and  in- 
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visible  half,  since  one-half  must  hide  the  other  in  all  positions.  But  it 
may  also  be  divided  into  an  illuminated  and  uniUuminated  half.  At  a 
the  visible  half  is  all  uniUuminated,  and  though  we  have  called  it  the 
visible  half  (meaning  in  a  position  to  be  seen,  if  there  were  light),  it 
will  not  be  seen.  But  when  the  ball  arrives  at  b,  a  small  portion  of  the 
illuminated  half  is  in  the  visible  half,  as  much  as  is  intercepted 
between  the  arrows.  At  D  a  lai^r  portion  of  the  illuminated  part  is 
visible,  and  at  F  a  full  half  of  the  visible  surface  is  illuminated.  A 
little  consideration  of  this  scheme  (which  is  moreover  explained  in  all 
popular  works)  will  show  not  only  the  ocourrence  of  phases  precisely 
similar  to  those  of  the  moon,  but  also  that  ibid  circular  boundary  of  the 
enlightened  part  is  towards  the  illuminating  body.  We  copy  from 
Riccioli  his  collection  of  the  Latin  and  Greek  terms  used  with  respect 
to  the  different  phases  : — 

A  Novilunium,  luna  silens,  Conjunctio,  Congressus  J ''**'*'*''*'{" 
cum  sole,  Neomenia,  Synodus,  Lun»  aocensio,     1 J?^ 

B  Prima  phasis,  Nova  luna.  /  «f^  ^» 

C  Ultima  phasis.  /  l^xdrrifdait 

Luna  novisaima,  Interlunium,  seu  intermenstruum,  ] 
est  tempus  inter  ultimam  et  primam  phasim,  yi^baptcuhf 
kCadB.  I 
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B,  C,  Dj  E|  ComiciiUtaj  Falcata,  cuirata  in  oomua. 
D  Primufi  lextilifl  aspeetus,  et  £  Becundu& 

F  Prima  Quadratura,  Q  secunda;  luna  dividua 
bisecta,  dimidiata,  semiplena. 


•{ 


H,  K,  L,  I,  Luna  Gibba,  gibbosa ;   H  primus,  I  / 
secundus  aapectus  triuus ;  Luna  in  triquetro.        [ 

M  Plenilunium,  Oppositio,  Luna  Totilunis,  in  dia- 1 
metro  fiinuata  in  orbem,  mediua  menais.  j 

Lima  crescena  ab  A  per  F  in  M,  Luna  descreBcens  f 
sen  senoBcenB  ab  M  per  0  in  A.  \ 
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If  the  moon  moved  in  the  plane  of  the  ecliptic,  or  of  the  sun's 
motion,  as  in  the  figure,  there  would  be  an  eclipse  of  the  sun  at  every 
new  moon  (a),  and  of  the  moon  at  every  full  moon  (m)  ;  since  in  the 
former  case  the  moon  would  hide  the  sun,  and  in  the  latter  the  earth 
would  intercept  the  sun's  light.  The  moon  however  is  generally  a 
little  on  one  side  or  the  other  of  the  ecliptic,  not  enough  to  introduce 
any  sensible  error  into  the  preceding  explanation  of  the  phases,  but 
enough  to  hinder  the  eclipses  from  taking  place,  except  now  and  then : 
we  shall  see  more  of  this  presently.  Again,  if  the  sun  remained  in  the 
line  SB,  the  lunation, or  complete  cycle  of  phases,  would  be  of  the 
same  duration  as  the  actual  revolution  of  the  moon  round  the  heavens. 
Since  however  the  sun  moves  slowly  forward  in  the  same  direction  as 
the  moon,  the  latter  does  not  alter  its  phases  so  rapidly  as  in  the  figure, 
nor  is  the  cycle  of  phases  complete  until  the  moon  has  overtaken 
the  sun. 

It  is  usual  to  divide  the  whole  lunation  into  four  quarters,  the  first 
from  new  moon  to  increasing  half  moon,  the  second  from  half  moon  to 
full  moon,  the  third  from  full  moon  to  waning  half  moon,  the  fourth  from 
half  moon  to  new  moon«  Each  of  these  is  called  the  change  of  the  moon, 
and  it  is  a  very  common  belief  that  a  change  of  weather  and  wind  is 
to  be  expected,  if  not  at  every  change  of  the  moon,  at  least  much  oftener 
at  the  clumges  than  in  the  intervals.  This  opinion,  when  not  absolutely 
received  as  true,  is  usually  treated  as  the  extreme  of  absurdity.  It  is  in 
truth  neither  one  thing  nor  the  other,  as  the  following  oonsiderations 
will  show. 

The  atmosphere  is  continually  undergoing  a  slight  alteration  from 
the  effects  of  the  tide.  At  new  and  full  moon  (or  rather  a  little  after 
these  phenomena)  there  are  those  great  tides  called  the  spring-tides, 
arising  from  the  action  of  both  luminaries ;  at  the  two  quarters  the 
same  luminaries  oppose  each  other,  and  the  quarters  are  followed  by 
the  smaller  floods,  called  neap-tides.  What  effect  may  be  produced 
by  this  succession  of  smaller  and  greater  oscillations  of  the  sea,  which 
must  produce  oscillations  of  the  atmosphere,  it  is  impossible  to  say 
befordband.  Again,  we  know  nothing  of  the  electric  action  of  either 
luminary  upon  the  earth,  or  whether  any  and  what  electric  state  may 
depend  upon  their  relative  position.  We  have  therefore  abundant 
grounds  d  priori  to  abstain  from  forming  any  opinion  upon  the  effect 
of  the  heavenly  bodies  upon  the  weather ;  and  we  shall  now  state  the 
results  of  such  facts  as  observation  has  furnished.  M.  Arago  collected 
the  evidence  on  this  subject  in  an  article  published  in  the  '  Annuaire' 
for  1833 ;  the  general  conclusion  derived  horn  them  is,  that  upon  the 
whole  there  is  a  liitU  more  rain  during  the  second  quarter  than  during 
either  of  the  others ;  but  that  there  is  no  evidence  to  confirm  the 
commoD  notion  that  a  change  of  the  moon  is  accompanied  by  change  of 
weather.  It  has  also  been  observed  that  the  height  of  the  bflux)met^  is, 
one  time  with  another,  less  in  the  middle  of  the  second  quarter  than  in 
that  of  either  of  the  others ;  and  that  it  is  somewhat  greater  at  new 
and  full  moon  than  at  tbe  quarters.  With  regard  to  a  great  many 
other  asserted  effects  of  the  moon  upon  animal  and  vegetable  life,  it 
can  only  be  said  that  there  is  no  conclusive  evidence  for  or  against 
them ;  nothing  but  a  long  series  of  observations  can  settle  such 
points,  and  this  is  not  likely  to  be  made  (or  if  made,  to  be  made 
fairly)  by  those  who  have  predetermined  the  questions  in  one  way  or 
the  other. 

The  moon's  age  is  usually  reckoned  from  the  new  moon,  and  the  rules 
by  which  Eastcsr  is  foimd  depend,  or  should  depend,  upon  a  correct 
knowledge  of  this  age  at  the  beginning  of  the  year,  called  the  Epact. 
But  ail  readers  should  remember  that  the  sim  and  moon  by  which 
Easter  is  found  are  not  the  real  bodies,  but  fictitious  ones,  moving 
tiot  with  the  real  but  the  average  motions,  and  therefore  sometimes 
before  and  sometimes  behind  the  real  bodies.  It  should  then  be  no 
matter  of  surprise  if,  as  wiU  happen,  Easter  Sunday  should  sometimes 
be  seven  days  sooner  or  later  tha^  it  would  be  if  the  real  bodies  were 
employed.  [Easter,  Method  of  Finding.] 

We  now  come  to  the  actual  motion  of  the  moon  round  the  earth, 
which  is  the  most  complicated  question  in  astronomy.  Roughly  speak- 
ing, it  maybe  said  that  the  moon's  motion  is  circular,  which  is  sufficient 
for  the  explanation  of  tbe  phases ;  it  is  somewhat,  but  very  little,  more 
correct  to  say  it  is  elliptical.  If  the  moon's  orbit  were  actually 
exhibited  in  space,  an  ellipse  might  be  found  which  would  nearly  fit 
one  of  its  convolutions ;  but  the  succeeding  convolutions  would  depart 
further  and  further  from  such  an  ellipse,  and  it  would  be  nineteen 
years  before  a  convolution  would  again  occur  which  is  situated  in  space 
near  tq  tbe  ellipse  with  which  we  started.  And  though  astronomers 
have  found  a  way  of  simplifying  the  question,  by  supposing  the  moon 


to  move  in  an  ellipse  which  itself  mov^  in  space,  yet  wa^  znay  b^er 
explain  the  subjeci  by  arriving  at  that  ellipse  icoia  .the  real  mocks 
than  by  beginning  with  it. 

When  the  motion  of  the  moon  is  watched  in  the  heaveziB  wHh 
instruments  fitted  to  measure  her  apparent  diameter,  it  is  aoon  io^ 
that  she  changes  her  distance  from  the  earth,  beoomin^  alternate!? 
larger  and  smaller.  Her  path  ia  not  very  much  indined  to  the  eclipt  j. 
so  that  she  is  never  5^°  from  some  ona  ol  the  positiona  which  the  »£a 


has  had  or  win  have  in  the  course  of  the  year.    We  may  ezplab  tbe 
apparent  path  in  the  heavens  by  the  annexed  figure,  which  represoits 
a  portion  of  the  apparent  heavens :  t  is  the  earth  in  the  centre;  xxxx 
is  the  circle  of  the  ecliptic ;  yyyy  and  zttz  are  small  circles  paralkl  to 
the  ecliptic,  and  each  distsjit  £rom  it  in  the  heavens  by  an  angle  of 
5"  8'  47"'9.   The  moon  may  rise  8'  47"*15  above  xxxx,  or  fisll  as  much 
below  zzzz ;  but  these  two  circles  are  chosen  because  they  are  menu: 
that  is  to  say,  for  every  convolution  which  rises  above  xxxx  there  mC 
be  another,  described  at  some  other  time,  at  which  it  falls  short  cf 
xxxx;  so  that  in  a  long  series  of  years  the  sum  ol  all  the  arcslsT 
which  convolutions  rise  above  xxxx  would  be  equal  to  the  sum  d 
those  arcs  by  which  other  convolutions  do  not  attain  xxxx.    The  ao^ 
5^  8'  47" '9  is,  in  the  astronomer's  elliptic  fiction,  the  mean  iDclinaticm 
of  the  orbit  to  the  plane  of  the  ecliptic.    The  dotted  line  abcdbpoh 
is  one  complete  convolution  of  the  orbit  and  the  greater  part  of 
another.    We  suppose  the  moon  to  set  off  from  its  highest  point  (higii 
and  low  have  reference  to  the  ecliptic)  a,  at  or  very  near  yyyp :  thence 
it  falls  to  the  descending  node  B,  and  continues  to  descend  to  its  lowest 
point  0,  whence  it  rises  to  the  ascending  node  D,  and  theaoe  aaoeods  to 
K,  thence  to  the  next  descending  node  f,  thence  to  o,  the  lowest  pciot 
(at  or  near  zzzz),  and  to  the  next  ascending  node  n,  &o.     In  Uus  waj 
the  whole  of  the  lunar  zodiac  is  interlaced  with  the  convolutions  of  its 
orbit,  which  go  on  for  ever ;  nor  have  we  any  reason  to  suppose  ths( 
the  cycle  of  convolutions  is  ever  complete,  so  as  to  begin  again. 

The  first  thing  we  have  to  notice  is  what  is  called  the  rqgresavg 
motion  [Motion J  of  the  nodes.  The  first  node  we  meet  with  is  b,  and 
the  next,  i>,  is  not  exactly  opposite  to  b,  but  a  little  behind  the  opposite 
point;  the  next,  F,  is  still  more  behind  B.  The  words  before  and 
behind  have  reference  to  the  direction  of  the  motion.  This  reoesaiaD 
of  the  node  amounts,  one  year  of  366  days  with  another,  to 
19*  19'  42"'316,  and  the  node  makes  a  complete  retrograde  revolutitai 
in  6798*39108  mean  solar  days,  or  18*6  years  nearly.  The  point  ia 
whidi  the  moon  ascends  through  the  ecliptic  falls  back  more  than 
twice  the  moon's  diameter  in  each  revolution.  The  amount,  however, 
is  subject  to  some  variation  ;  that  given  above  is  its  average. 

Again,  the  apparent  diameter  of  the  moon  is  observed  to  vary,  owing 
to  an  alteration  of  her  distance  from  the  earth.  When  least,  iti» 
29'  2'''91 ;  when  greatest,  33'  31"*07.  But  it  is  observed  that  ihe  least 
and  greatest  diameters  of  a  single  revolution  are  not  exactly  the  same 
as  those  of  another  revolution ;  and  also  that  the  place  where  the 
diameter  is  least  is  not  exactly  opposite  to  that  in  which  it  is  greatest, 
but  always  in  advance.  Thus  the  diameter,  being  greatest  at  a,  becomes 
least  at  p,  in  advance  of  the  point  opposite  to  a,  greatest  again  at  q  ^in 
advance  of  a),  and  least  again  at  R.  Now  the  apparent  diameter  must 
be  least  when  the  distaace  is  greatest,  and  vice  versd  ;  the  point  of  a 
convolution  most  distant  from  the  ejurth  is  called  the  apo-gee,  that 
nearest  to  the  earth  the  peri-gee.  There  is,  then,  a  progression  of  the 
apogee,  and  its  average  quantity  is  no  less  than  6'  41"  for  each  solar 
day,  or  40**  39'  45  "'36  in  365  days,  which  is  equivalent  to  a  complete 
revolution  in  3232*575343  mean  solar  days,  or  about  nine  yean.  The 
quantities  above  given  are  averages,  for  the  actual  progre^ion  is 
irregular. 

We  may  notice,  then,  five  distinct  species  of  months: — ^1.  The 
average  sidereal  month,  or  complete  circuit  of  the  heavens.  %  The 
average  lunation,  common  month,  or  interval  between  two  conjnoctiom 


749 


MOOK. 


MOON. 


780 


"With  the  sun.  8.  The  ayerage  anomcUistic  month,  or  revolution  from 
perigee  to  perigee.  4.  The  average  tropical  month,  or  from  the  vernal 
equinox  to  the  vernal  equinox  again  (the  equinox  being  in  retrograde 
motion  [Pbecession]  ).  5.  The  average  nodical  month,  or  from  a 
node  to  a  node  of  the  same  kind.  The  quantities  of  these  months 
ctre  as  follows  (Baily^  *  Astron.  Tables  and  Formula ')  in  mean  solar 
days: — 


Sidereal  month         • 
LunfttioB     .        . 
Anomaliitie  month  • 
Tropical  month    . 
Nodical  month  . 


d  h   m      ■                 i 

87  7  43  11*5  or  27*38166142 

29  18  44     2*9  „  29'5305ft873 

27  IS  IS  37*4  »»  37-55459950 

87  7  43     4-7  „  27*32153242 

87  5     6  36-0  »»  27*21222228 


If  we  compare  the  lunation  with  the  common  year,  we  shall  find 
that  235  lunations  make  6939*69  days,  while  19  years  make  6939  or 
6940  days,  according  as' there  are  four  or  five  leap-years  in  the  number. 
Neither  is  wrong  by  a  day ;  consequently  in  19  years  the  new  and  full 
moons  are  restored  to  the  same  days  of  the  year.  This  does  not  abso^ 
lutely  follow,  either  from  the  preceding  or  from  the  method  which 
gave  it,  since  neither  is  ihe^  coincidence  exact,  nor  are  the  months 
exactly  equal.  But  it  will  generally  so  happen ;  and  this  is  the  founda- 
tion of  the  Metouie  Cycle,  [Cauppub  and  Meton,  in  Bioa.  Biv.] 
Again,  223  limations  make  6585'322  days,  and  242  nodical  revolutions 
make  6585*357  days,  so  that  there  is  only  *035  of  a  day,  or  50  minutes, 
difference  between  the  two.  This  period  of  223  lunations  \&  the  Saros, 
a  celebrated  Chaldean  period,  and  contains  in  round  numbers  of  days 
IS  years  and  10  days,  or  18  years  and  11  days,  according  as  there  are 
five  or  four  leap-years.  It  may  be  worth  while  to  express  these  num- 
bers of  lunations  in  terms  of  the  other  months. 

Metunie  CifcU.—2S5  lunations  make  253*999  sidereal  months,  251*852 
anomalistic  months,  and  255*021  nodical  months. 

Saroa. — 223  lunations  make  241*029  sidereal  months,  238*992  anoma- 
listio  months,  and  241999  nodical  months. 

The  rate  at  which  the  moon  moves  is  different  in  different  parts  of 
the  orbit.  We  may  speak  either  of  the  rate  at  which  she  changes 
longitude,  latitude,  or  distance  from  the  earth ;  and  owing  to  the 
smallneas  of  the  inclination  of  her  path  to  the  ecliptic,  her  motion  in 
longitude  is  nearly  the  same  thing  as  her  motion  in  her  own  orbit. 
The  quickest  motion  is  at  or  near  the  perigee,  and  the  slowest  at  or 
near  the  apogee.  The  moon's  rate  of  motion  follows  no  easily  obtain- 
able law  in  its  changes,  which  are  different  in  different  months.  The 
rate  of  change  of  latitude  is  greatest  near  the  nodes,  and  the  rate  of 
change  of  distance  from  the  earth  is  least  at  the  apogee  and  perigee, 
and  greatest  at  and  about  the  intermediate  points.  We  have  hitherto 
conndered  the  apparent  path  of  the  moon  among  the  stars :  we 
now  pass  to  the  real  orbit  in  space.  Her  average  distance  from  the 
earth  is  29*982175  times  the  equatorial  diameter  of  the  earth,  which 
makes  about  60  radii  of  the  earth,  or  237,000  miles.  But  the  radius 
of  the  sun's  body  is  1114  times  the  radius  of  the  earth :  so  that  a 
large  sphere,  which,  having  its  centre  in  the  earth,  should  contain 
every  part  of  the  moon's  orbit,  would  not  be  a  quarter  of  the  size  of 
the  sun. 

Again,  the  sun's  distance  is  23,984  radii  of  the  earth,  or  nearly  400 
times  the  moon's  average  distance.  A  good  idea  of  the  relative  magni* 
tudes  of  the  distances  may  be  obtained  as  follows : — ^Take  a  ball  one 
inch  in  diameter  to  be  the  sun,  and  another  of  half  an  inch  in  diameter 
to  be  the  sphere  which  envelopes  the  moon's  real  orbit ;  place  these 
nine  feet  apart,  and  a  proper  idea  of  the  distance  of  the  sun,  compared 
with  its  size  and  that  of  the  moon's  orbit,  will  be  obtained. 

To  form  a  sufficient  notion  of  the  real  orbit,  imagine  another  body, 
directly  imdet  the  moon  on  the  plane  of  the  ecliptic,  to  acoompany 
her  in  her  motion.  Let  s  8  s  s  represent  the  plane  of  ike  ecliptic,  in 
which  the  sun  must  be,  and  alb  a  part. of  the  real  orbit,  from  an 
ascending  to  a  descending  node ;  L  being  a  position  of  the  moon,  p  is 
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the  projected  body  on  the  plane  of  the  ecliptic ;  and  the  motion  of  p 
will  be  very  nearly  that  of  l,  owinaf  to  the  smallneas  of  the  rise  of  a  LB 
above  the  plane  of  the  ecliptic.  The  motion  of  the  projected  body  will 
then  be  of  the  kind  of  which  the  following  diagram  is  an  exaggeration. 
Suppose  the  moon  to  set  out  from  1  on  the  left, 'being  then  in 
apogee,  and  also  at  a  node  :  the  projected  body  will  then  describe  111, 
kc.f  until  it  comes  to  its  perigee  at  the  first  2,  which  is  in  advance  of 
the  point  opposite  to  the  apogee.  But  the  real  moon  will  have  come 
to  the  plane  of  the  ecliptic  before  it  is  opposite  to  the  first  1,  so  that  at 
the  first  2  the  moon  will  be  below  the  projected  orbit.  The  projected 
body  then  describes  2  2  2  ...  up  to  the  next  apogee  8,  and  so  on;  the 


real  moon  having  come  above  the  ecliptic  before  the  last  2  but  one. 
In  the  present  figure  the  number  of  folcb  is  limited^  and  the  last  joins 


the  firdt ;  in  the  moon's  orbit  the  number  of  folds  is  unlimited.  The 
real  relation  between  the  greatest  and  least  distances  is  slightly  vaiiable 
in  the  different  folds ;  one  with  another  it  may  be  thus  stated :  5  4  per 
cent,  bein^  added  to  the  mean  distance  will  give  the  greatest  or 
apogean  distance,  and  subtracted,  the  least  or  perigean  distance. 
Taking  the  fiction  of  the  moving  ellipse  for  the  moon's  orbit,  its  eccen- 
tricity is  -0548442. 

In  the  article  Qbavztation  will  be  found  a  sketch  of  the  producing 
causes  of  the  inequality  of  the  lunar  motions,  showing  that  they  arise 
from  the  effect  of  the  sun's  unequal  attraction  of  the  earth  and  moon ; 
were  it  not  for  which,  the  latter  would  describe  an  ellipse  round  the 
former.  In  the  present  article  we  intend  only  to  describe  the  motions 
themselves.  We  have  pointed  out  boUi  the  apparent  orbit  in  the 
heavens,  and  the  real  orbit :  It  remains  to  ask,  In  which  manner  is  the 
real  orbit  described  f  At  a  given  time,  how  is  the  moon's  place  in  the 
heavens  to  be  ascertained  ? 

Returning  again  to  the  apparent  orbit,  we  first  consider  motion  in 
longitude  only ;  that  is  we  ask  how  to  find  the  moon's  longitude  at  the 
end  of  a  given  time.  Let  us  suppose  then  that,  q  being  the  apparent 
place  of  the  moon  in  the  heavens,  we  draw  Q  M  on  the  sphere  perpen* 
dicular  V>  the  ecliptic,  so  that  m  has  the  same  Ipngitude  as  Q.  To  con- 
nect this  figure  with  the  last,  suppose  that  the  moon  was  at  h  when  it 
was  projected  in  the  heavens  to  q,  and  let  p  be  the  projection  of  l  on 
the  ecliptic:  then  P  will  be  thrown  upon  m  in  the  heavens.  The 
average  motion  of  m  will  be  that  of  the  moon,,  or  a  circuit  in  27  32166 
days.  If  then  we  were  to  suppose  a  fictitious  moon  petting  out  from 
H,  and  moving  with  this  average  motion,  it  would  never  be  far  from 
the  point  m  ;  which  last,  from  the  irregularity  of  the  real  moon's 
motion,  would  be  sometimes  before  and  sometimes  behind  the  fictitious 
moon. 

If  we  could  observe  the  fictitious  moon,  thus  regularly  moving  in 
the  ecliptic  (say  every  day  at  midnight),  and  also  the  real  moon,  we 
might  take  a  long  series  of  years'  observations,  and  sum  all  the  excesses 
of  m's  longitude  over  that  of  the  fictitious  body,  when  there  are 
excesses,  and  all  the  defects  when  there  are  defects.  We  might  expect 
to  find  the  one  sum  equal  to  the  other;  but  we  are  taught  by  the 
theory  (which,  as  before  seen,  is  exact  enough  to  find  the  moon's 
place  within  a  second)  that  the  equality  of  these  sums  will  not  be 
absolutely  attained  in  any  series  of  years,  however  great,  if  we  take 
the  conmiencing  point,  at  which  M  is  to  coincide  with  the  fictitious 
body,  at  our  own  caprice.  Wherever  q  may  be,  there  is  a  proper 
place  for  this  fictitious  moon,  before  or  behind  M,  from  which  if  we 
allow  the  former  to  start,  the  longer  we  go  on  with  the  series  of  sup- 
posed observations,  the  more  nearly  urill  the  excesses  balance  the 
defects ;  supposing  always  that  our  series  of  observations  stops  at  the 
end  of  a  complete  number  of  circuits,  and  not  in  the  middle  of  one. 
This  position  is  called  the  mean  place  of  the  moon,  as  distinguished 
from  Q,  its  real  place.  Let  us  suppose  it  to  be  at  v ;  then  if  the 
average  moon  start  fi-om  v,  with  the  moon's  average  motion,  it  will  at 
every  instant  of  time  point  out  what  is  called  the  mean  place  of  the 
moon  corresponding  to  the  then  real  place.  At  the  commencement  of 
the  present  century,  that  is,  when  it  was  12  o'clock  at  Greenwich  on 
the  night  of  December  81, 1800,  the  longitude  of  the  average  moon,  or 
the  moon*8  mean  longitude,  was  (according  to  Buickhardt)  118*  17' 3" ; 
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and  the  moan  longitude  at  any  other  time  is  found  by  adding  in 
the  proportion  of  4809^*88468  for  every  365  days,  and  making  the 
necesBaiy  additive  allowance  for  the  precession  of  the  equinoxes. 
[Pkbobbsion.] 

In  the  same  way  the  node  and  perigee  of  the  moon  have  their  mean 
placea,  and,  as  we  have  seenj  their  mean  motions.  The  mean  longitude 
of  ihe  perigee,  at  the  commencement  of  the  century,  was  266*  lO^y^'fi ; 
that  of  the  ascending  node  IS"*  53'  22'''2. 

To  the  above  must  be  added  that  these  average  motions,  as  they  are 
called,  are  subject  to  a  slight  acceleration,  which  hardly  shows  itself 
in  a  century ;  that  of  the  longitude  was  detected  by  Halley  from  the 
comparison  of  some  Chaldean  eclipses  with  those  of  modern  times. 
This  acceleratioH  would,  in  a  century,  increase  the  mean  longitude  of 
the  moon  by  11*,  that  of  the  perigee  by  50",  and  that  of  the  ascending 
node  by  7". 

The  mean  longitude  being  ascertained  for  the  given  time,  the  true 
longitude  is  found  by  applying  a  large  number  of  corrections,  as  they 
are  called,  some  determined  from  the  theory  of  gravitation,  but  the 
lai^r  ones,  as  might  be  supposed,  detected  by  observation  before  that 
theory  was  discovered,  and  since  confirmed  by  it.  Into  this  subject  it 
will  be  impossible  to  enter  at  length;  we  shall  therefore  merely 
instance  a  few  of  the  principal  corrections  for  the  longitude,  observing 
that  the  latitude,  the  distance,  &c.,  are  all  determined  by  adding  or 
subtracting  a  number  of  corrections  from  the  results  of  the  supposition 
that  the  moon  moves  uniformly  in  the  ecliptic  at  her  average  distance 
from  the  earth. 

The  first  correction  is  one  which  brings  the  motion  nearer  to  an 
elliptical  one,  and  is  called  the  equation  of  the  centre.  It  depends  upon 
the  moons  distance  from  her  perigee,  called  the  anomaly.  The 
mean  anomaly  is  the  distance  of  the  moon's  mean  place  from 
that  of  the  perigee.  The  mathematical  expression  is  (we  give  only 
rough  constants) — 

6"  17'  X  sin  (mean  anomaly). 

The  second  correction,  known  as  the  evection,  and  discovered  by 
Ptolemy,  is — 

l^'ld'  X  sin  I  2  (C  ^  ®)  —  mean  anomaly) 

where  ([  and  0  stand  for  the  mean  longitudes  of  the  moon  and  sun. 

The  variation  and  the  annual  equation  (discovered  by  Tycho  Brah^) 
are  represented  by 

SQ'xBinQCC-O) 

and  11'  X  sin  (0's  mean  anomaly.) 

Many  such  corrections  (but  those  which  remain,  of  less  amount) 
must  be  added  to  or  subtracted  from  the  mean  longitude  before  the 
true  longitude  can  be  determined. 

Having  thus  noticed  the  actual  motions  of  the  moon,  we  proceed  to 
the  phenomena  of  eclipses,  and  of  the  harvest-moon,  as  it  is  called. 
An  eclipse  of  the  moon  has  now  lost  most  of  its  astronomical  im- 
portance, and  can  only  be  useful  as  an  occasional  method  of  finding 
longitude,  when  no  better  is  at  hand.  Eclipses  of  the  sun,  observed  in 
a  particular  way,  may  be  made  useful  in  the  correction  of  the  theory 
both  of  the  sun  and  moon ;  in  this  case  matter  is  absolutely  hid  from 
view  by  matter,  and  the  moment  of  disappearance  can  be  distinctly 
perceived.  But  in  the  case  of  the  moon,  which  is  eclipsed  by  entering 
the  shadow  of  the  earth,  the  deprivation  of  light  is  gradual ;  so  that  it 
is  hardlv  possible  to  note,  with  astronomical  exactness,  the  instant  at 
which  the  disappearance  of  the  planet's  edge  takes  place. 

In  a  lunar  eclipse  the  first  thing  to  be  ascertained  is  the  diameter 
of  the  earth's  shadow  at  the  distance  of  the  moon.  Suppose  this 
shadow,  that  is,  its  section  at  the  distance  of  the  moon,  to  be  repre- 
sented by  the  circle  whose  centre  is  o :  it  is  directly  opposite  to  the 
sun,  its  centre  is  on  the  ecliptic,  and  moves  in  the  direction  of  the 
sun's  general  motion,  or  from  west  to  east^ 


Let  0  A  be  the  ediptio,  And  let  b  o  be  a  part  of  the  moon's  orbit,  with 
the  nude  at  D.  It  must  be  remembered  that  the  whole  takes  p]ace  on 
a  veiy  small  part  of  the  sphere,  so  that  all  the  portions  of  the  orbits 


which  actually  come  into  use  may  be  represented  by  straight 
Let  the  centre  of  the  moon  be  at  E  when  that  of  the  shAdow  is  at  c ; 
and  let  the  hourly  motions  of  the  sun  (that  is,  of  the  shadow)  and  of 
the  moon  be  c  7  and  £  a.  If  then  we  communicate  to  the  whole 
system  a  motion  equal  and  contrary  to  o  F  [Motion],  the  shadow  will 
be  r^educed  to  rest,  and  the  relative  motion  of  the  moon  with  respect 
to  it  will  remain  imaltered.  Take  B  h  equal  to  c  F,  and  contrary  in 
direction ;  then  e  l  will  reprcRent  the  quantity  and  direction  of  the 
hourly  motion  of  the  moon  relatively  to  the  shadow  at  rest.  By 
geometrical  construction  therefore,  M,  N,  and  p  may  be  ascertained,  the 
positions  of  the  moon's  centre  at  the  beginning,  middle,  and  end  of  the 
eclipse ;  and  E  H,  E  N,  and  b  p,  at  the  rate  of  e  L  to  an  hour,  represent 
the  times  elapsed  between  that  of  the  moon  being  at  B  and  the  pheno- 
mena in  question.  Such  is  the  geometrical  process :  the  one  employed 
in  practice  is  algebraical,  and  takes  in  several  minor  circumstances 
which  it  is  not  worth  while  here  to  notice. 

An  eclipse  of  the  moon  is  a  universal  phenomenon,  since  the  moon 
actually  loses  her  light,  in  whole  or  in  part ;  while  in  an  edipse  of  the 
sun,  the  moon  hides  the  sun  from  one  part  of  the  earth,  but  not  from 
another.  The  former  can  only  take  place  when  the  conjunction  (or 
sameness  of  longitude)  of  the  moon  and  earth's  shadow,  that  Is,  the 
opposition  of  the  sun  and  moon,  or  the  full  moon,  happens  when  the 
moon  is  near  her  node.  [Eclipse;  Sun  ;  Sards.]  For  the  phenomena 
of  the  occultation  of  a  star  by  the  moon,  see  Occultation. 

By  the  harvett-moon  is  meant  a  phenomenon  observed  in  our  lati- 
tudes at  the  time  of  the  full  moon  nearest  to  the  autumnal  equinox, 
when  it  happens  for  a  few  days  that  the  moon,  instead  of  rising  fifty- 
two  minutes  later  every  day,  rises  for  several  days  nearly  at  the  same 
time.  Something  of  the  same  sort  takes  place  always  when  the  moon 
is  near  her  node ;  but  the  circumstance  is  most  remarkable  when  it 
happens  at  the  time  of  gre&test  moonlight.  The  reason  is  that  the 
increase  of  declination  (which  is  most  rapid  when  the  moon  is  near 
the  equator,  which  she  must  be  when  full  moon  comes  nearly  at  the 
time  of  the  equinox)  compensates  the  retardation  which  would  other- 
wise arise  from  her  orbital  motion.  [Sphere.]  See  the  treatise  above 
cited,  pp.  80,  81. 

The  discovery  of  the  telescope,  and  the  examination  of  the  moon 
which  followed,  soon  showed  that  the  planet  always  turns  the  same 
face  towards  the  earth,  or  very  nearly.  From  hence  it  immediately 
follows  that  the  moon  must  revolve  round  an  axis  in  the  same  time  as 
that  azLB  revolves  round  the  earth.  If  any  one  should  walk  round  a 
circle  without  turning  himself  round,  that  is,  keeping  his  face  always 
in  the  same  direction,  he  would  present  alternately  his  front  and  back 
to  the  interior  of  the  circle.  But  if  he  desires  to  turn  his  face  always 
inwards,  he  must  turn  round  in  the  same  direction  as  he  walks  rouiML 
[Motion,  Direction  of.]  If  the  moon  moved  uniformly  round  in 
her  orbit,  and  had  a  uniform  rotation  of  the  same  duration,  then  if 
her  axis  were  perpendicular  to  the  plane  of  the  orbit,  and  the 
spectator  were  always  at  the  earth's  centre,  the  face  of  the  moon 
would  be  always  actually  the  same.  None  of  these  suppositions  are  true. 
1.  The  motion  in  the  orbit  is  irregular,  while  the  rotation  is  unifann 
and  exactly  the  sidereal  month :  the  consequence  will  be  that  when  the 
moon  is  moving  quicker  than  the  average,  a  little  of  the  western  aide 
will  be  ccming  into  view,  and  a  small  portion  of  the  eastern  side  will 
be  disappearing,  and  vice  vertd.  2.  The  axis  of  the  moon  is  not  per- 
pendicular to  her  orbit,  but  is  out  of  the  perpendicular  by  an  an^e  of 
5*  8'  49' ;  the  consequence  is,  that  as  she  revolves  in  her  orbit,  the 
north  and  south  poles  of  the  moon  will  alternately  become  invisible, 
each'  during  half  a  revolution.  3.  The  Fpectator  is  in  motion  round 
the  earth's  axis,  which  will  slightly  vary  the  part  seen  of  the  moon  in 
the  course  of  the  day.  These  etfects  are  called  Ubrations :  (1)  the 
libration  in  longitude,  (2)  the  libration  in  latitude,  (3)  the  diurnal 
libration.  The  second  will  be  elucidated  in  Seasons,  Change  of,  and 
the  third  in  Precession  and  Nutation. 

The  way  in  which  we  know  that  the  face  presented  is  always  nearly 
the  same,  is  by  observation  of  that,  face,  which  is  varied  by  numberless 
spots  and  str^iks.  The  following  cut  represents  the  geneial  appearance 
of  the  moon  at  full,  being  a  view  of  its  average  face  in  the  mean  state 
of  libration,  that  is  to  say,  no  part  of  the  present  edge  is  e\er  hidden 
by  libration  without  as  much  of  the  opposite  edge  being  hidden  at 
some  other  time. 

It  may  here  be  mentioned  tliat  photography  has  been  applied  to  the 
production  of  views  of  the  lunar  surface  with  great  success.  Among 
these,  the  beautiful  photographs  by  Professor  Bond  in  America,  and 
Mr.  Warren  De  La  Rue  in  this  country,  hold  a  distinguished  place. 
Indeed  the  stereoscopic  views  of  the  moon  in  di£ferent  states  by  the 
latter  gentleman,  leave  but  little  to  be  done  by  succeeding  photogra- 
phers, their  effect  being  such  as  to  excite  the  surprise  and  admiration 
of  all  by  whom  they  are  viewed. 

For  particulars  respecting  the  spots  on  the  moon,  the  reader  is 
referred  to  a  work  lately  published  by  the  Rev.  T.  W.  Webb,  entitled 
'  Celestial  Objects  for  Common  Telescopes/  In  Ihis  little  work,  which 
contains  a  vaat  amount  of  information  on  practical  subjects,  a  map  of 
the  moon  is  given,  exhibiting  the  places  and  delineations  of  i04  of  the 
principal  craters  and  other  appearances  on  the  lunar  surface  carefully 
reduced  from  the  large  map  published  by  Beer  and  Madler,  and 
verified  for  the  mostpiut  by  actual  observation. 

Casual  observers  of  the  lunar  surface  must  however  bear  in  znindy 


that  Uie  Ggnre  of  >  *pot  varus  sxoMdii^y  Moording  to  the  degrM  diSarent  perioda  of  tlie  lunatioD,  and  HtB  iltention  in  i 

of    its   iUuminatioD.      Tbua   many  ipoU  uid  appeanmcw  thai  are  that  the;  are  with  difficult;  racogniied  u  the  nmi 

Btrongly  marked  in  the  inorauiiig  or  wuiiiig  moon  »re  almort  if  not  wtronomen  an  coniequeiitlj  at  the  preeent  time  niEigedm  foUowil^ 

eDtirel;  inviaible  at  the  time  of  full  moon.    The;  bUo  Taiy  gmtl;  at  [  and  deliaeating  the  appearance  of  c«rtuii  epobi  thniu^  Um  whole 


leiiioRrM 
pots.    Man; 


period  of  a  lunation,  and  thai  it  la  hoped  future  MjMrren  mar  be 
enabled  to  verier  them  at  ao;  time  during  that  period.  Tbie  if  full; 
carried  out  vould  be  a  moat  valuable  boon  to  persona  engaged  in  lunar 
inreatigationa,  as  ever;  variation  ariaiog  from  the  before- mentioned 
cauaea  would  be  readily  recDgniied ;  and  ahauld  an;  actual  altention 
lake  place  in  a^i;  of  tbete  cratem,  a  tJiing  that  baa  repeated!;  been 
euapected,  it  could  not  fail  in  being  immedutel;  detected. 

Tbe  namee  of  tba  epoti  were  first  given  b;  ItiocioU,  and  hie  nomen- 
clature is  rtill  genarall;  followed,  although  with  vary  numaroui 
additiona.  The  apote  are  diatinguiabed  b;  the  names  of  eminent 
aatroDomani,  philoBophera,  and  mathematiciana,  both  ancdent  and 
modern, aaEratoitbeiKB,  Plato,  Pythagoraa,  Archuaedea,  Tycho,  Coper- 
nicus, Sepler,  ha.  Huiy  of  theae  apota  deaerve  a  more  particular 
notice.  Thui  Tyoho,  the  lai^onteriQ  the  centre  of  the  lower  port  of 
tbe  cut,  ia  remarkable,  not  only  on  account  of  ite  bdUiancy  and  size, 
■■  ■  ■  '",600  feet,)  but  alao  tor  the 
u  all  directiooa, 


extend  into  tbe    oppoaite  hamiapherB.      Copemicna, 

f»Tto 

i  milea  in  diameter,  in  the  o 


M  Bpot  to  the  left  of  the  out,  and  about 


which  ii  a  mountain  having  aii  peaks,  of  wbiob 
aplcuooa.  It  ii  lurrounded  by  a  rmg  composed  of 
ending  in  a  narrow  ridge,  and  risiDg  to  the  height  at  11,000  feet  from 
the  bottom  of  the  crater.  A.rtstarehua,  the  apot  atill  more  to  the 
left  above  Copernicus,  ia  the  brightest  crater  in  the  moon:  it  is  so 
hrilliBDt  ai  li>  be  quite  dAzzliag  in  a  large  teleacope.  It  isthiaspot  that 
WHS  aiippoied  b;  Sir  William  Herechul  to  be  a  volcano  in  eruption. 
Flato.  a  l.irge   dirk   oval  apot  in   the  upper  portion  of  the  cut,  ia 


mmarkable  for  having  the  bottom  of  the  crater  «triped,  which  il  llta 
the  caee  with  Arahimedea,  a  large  oval  spot  at  no  great  diataiiM  from 
Plato,  in  which  seven  oearly  parallel  atripea  may  be  easil;  distin- 
guished. Near  Plato  is  a  remarkable  insulated  pyramidal  mountain 
or  rock  called  Pico,  rising  from  a  narrow  base  to  about  7000  feat  abon 
the  surrounding  plain,  from  which  it  must  preeent  a  most  magnificent 


appearance. 


r  situated  r 


a  ridge  of  lof^ 


mountaioa  called  tjie  Apennines,  is  also  a  very  brilliant  object,  and 
StadiuB,  a  neighbouring  crater,  is  one  of  those  to  be  seen  only  under 
petmliar  illanunation,  being  abaolutely  inrisibls  at  the  time  of  full 

'  The  niT&ee  of  the  moon  exhibits  a  ver;  large  number  of  mona- 
tuns  "  almost  univermlly  of  au  exactly  circular  or  cuap  shaped  form, 
foreehortened  however  into  ellipses  near  the  limb ;  but  the  lafg«r  have 
for  the  moat  part  flat  bottoms  within,  from  which  riaes  central^  a 
small,  atflep,  conical  hill.  They  offbr  in  ahort,  in  its  highest perteCtHMt, 
the  true  mlanie  character,  as  it  may  be  aeen  in  the  crater  of  Veaurim. 

And  in  some  of  the  principal  ooea.  decided  mirfca  of  volcaoia 

stratifies  tion,  aiiiuag  from  auocesnve  deposits  of  ejected  matter,  m^ 
be  oleaii;  traced  with  powerful  telescopes.  What  is  morecmr  •>■ 
tremely  suigular  in  the  geolog;  of  the  moon  ii,  that  although  nothing 
having  the  character  of  aeaa  can  be  traoed  (fsr  the  dusk;  spots  whkh 
are  commonly  called  aaas,  when  cloeely  examined,  present  appears  hit 
incompatible  with  the  aappoait-on  of  deep  wat«r)  yet  there  are  bigB 
redone  perfectly  level,  and  apparently  of  a  decided  alluvial  character.' 
(Sb:  J.  Heracbal,  '  Aatronomy,'  p.  '^29.)  The  mountains  are  known  bj 
their  shadows,  which  are  perfectly  visible,  and  which  are  long  whim 
they  are  near  the  boundary  of  light  and  darkness,  or  when  the  nin  it 


in  the  horkon,  and  disappear  when  they  are  90*  from  tbit  bouDd«f7, 
or  B-hen  the  Bun  is  overhcud.  Wb  copy  from  Schrooter'a  'Selen* 
l«pOKrapbiscliB  Fragmente '  tn-o  repreaentaUona  of  the  spot  Archimedes, 
the  fint  when  Tery  Dear  the  dusk  pBrt,  the  second  when  far  from  it. 


By  the  help  of  these  Hbadawe,  as  veil  by  other  meana,  tbe  heights  of 
niuif  of  the  lunar  mountaius  have  tieen  measured,  and  some  h&ve  bean 
found  whose  heights  exceed  a  mile  und.i  half. 

From  the  mauner  in  whiuh  the  moou  id  neeu,  no  well  as  from  the 
stars,  when  she  approacben  near  them,  uudergoiDg  no  refraction  what- 
ever, it  is  certain  tJiat  ebe  has  either  □□  atmoaphere,  or  one  of  a  degree 
of  tenuity  which  must  eicecd,  perhaps,  that  of  the  best  exhausted 
receiver.  From  this  it  baa  been  inferred  that  there  are  no  fluids  at 
the  surface  of  the  moon,  eince,  if  there  were,  an  atnioaphere  must  be 
formed  by  OTaporation.  It  is  however  enough  to  aay  that  the  fluids,  if 
such  there  be,  must  be  very  diflerent  from  those  which  abound  at  the 
surface  of  the  earth.  Since  the  moon  baa  a  day  (with  reference  t< 
sun)of  a  whole  sidereal  month  in  duration,  each  part  is  UJ  days  in  =^^- 
light.  and  UJ  days  without  it.  The  intense  heat  and  cold  which  must 
tJiu«  alternate  would  destroy  human  life,  even  on  the  supposition  that 
terteatrial  vegetation  could  be  maintained.  The  fluid  on  the  warm 
side  [it  any)  must  be  constantly  evaporating  and  paaaing  off  to  the 
colder  aide.  "  The  oonsaquenoe  muat  be  absolute  aridity  below  the 
vertical  sun,  constant  accretion  of  hoar  frost  in  the  opposite  region 
andperhai*  a  narrow  zone  of  running  water  at  the  borders  of  tin 
enlightened  heniiaphero.  It  ia  possible,  then,  that  evaporation  on  thi 
one  hand,  and  coiidensation  on  the  other,  way,  to  a  certain  extent, 
jieraerve  an  equilibrium  of  temperature,  and  mitigate  the  extreme 
severity  of  both  climates."    (Sir  J.  HerscLtl, '  Aatrononiy,'  p.  230.) 

The  mass  of  the  moon,  as  determined  from  her  eflect  upon  the 
earth's  motion,  is  about  ore  eightieth  (or  -01252)  of  that  of  the  earth, 
hervolumoia  one  forty-uiuth  ut  that  of  the  earth,  and  the  average 
density  of  ffer  material  -015,  or  about  oin-tenths,  of  that  of  the  earth. 
A  body  weighing  ail  pounds  at  the  earth,  would  weigh  one  pound  at 
the  moon,  if  tried  against  weighta  which  retained  their  terrestrial 
gravity.  Travelling  10  miles  an  hour  on  the  surface  of  the  moon  would 
enable  a  person  to  keep  up  with  the  BUn ;  so  that  it  is  not  at  all  im. 
possible  that  animal  life  may  be  m.-vinlained  by  constaiit  migmtiou, 
keeping  always  near  the  bnundaiy  of  light  and  darkness. 

It  might  be  supposed  that  nothing  could  ever  be  known  of  the  figure 
of  the  moon,  bintu  v.e  can  only  see  one  side.  But  this  very  circum- 
stance leads  ua  to  some  kuowlwlge  on  the  point.  It  is  impossible  to 
believe  that  the  moon  should  revolve  on  her  axis  precisely  in  the  same 
average  time  m  she  revolves  round  the  earth,  without  hsJf  a  second  of 
difference,  and  not  to  suppose  that  there  is  some  medianical  connec- 
tion between  the  two  revolutions,  so  that  either  one  ia  a  consequence 
of  the  other,  or  both  are  conaequeneea  of  some  common  cause,  Aa  this 
■ubject  is  rarely  elucidated  in  elementary  treatises,  we  have  somewhat 
abridged  several  of  those  triples  which  are  usually  treated,  in  order  to 
■upply  considerations  for  which  we  could  only  refer  to  treatises  of  the 
mo«t  mathematical  character. 

It  Id  well  known  in  racuhanloa  that  the  rotation  of  a  body  it  in  no 
way  alTectj^d,  if  wb  suppose  its  centre  of  gravity  to  be  fined  instead  of 
movealle,  provided  the  same  forces  act  in  both  cases.  Thus  if  a  stick 
,ho  tosaed  into  tho  air  (or  rather  mto  vacuum)  by  an  impulse  commu- 
nicated to  a  similar  stick  which  revolves  on  its  centre  of  gravity,  the 
£iBt  in  its  combined  rotation  and  translation,  and  the  second  in  its 
Totatinn  only,  will  always  remam  parallel  to  each  other,  if  they  were 
so  at  first  Let  ua  now  auppoae  a  needle  phiood  on  •  point,  and  mag- 
netic, round  which  a  ball  of  iron  revolvea  from  a.    If  the  needle  be 


|tjtst  at  rest,  then  when  the  ball  moves  lowarda  B,  it  will  endeavour  to 
.draw  the  needle  towards  the  position  os,  and  the  needle  will  begin  to 
revol  e  in  the  same  direction  as  the  ball.  Suppose  that  by  the  Ume 
the  needle  poinU  to  o  k,  the  b,U  is  at  o  c,  o  c  and  o  s  bemg  peroen 
dieular ;  the  haU  then  acts  oqually  on  both  aides  of  the  needle  uid  «U 
acceleration  of  the  roUtion  stops.    IVben  the  ball  arrives  at  d  it  is 
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tending  to  destroy  ila  foiiiwT  effint,  pnlling  the  end  F  towwds  it  It 
may  thus  be  seen  that  If  Use  needle  were  heavy  enough,  the  hiil 
would  b^  its  motion  caose  wi  oacillation,  working  to  produce  rotatim 
in  one  direction  during  ball  its  rerolution,  or  rather  more,  and  tbe 
opposite  eflect  during  rather  more  than  another  half  rerolu^n,  in 
alternate  quarters.  But  if  the  needle  were  Ught  enough,  it  ii  euilj 
seen  that  the  rotation  in  the  first  direction  might  be  produce]  » 
rapidly,  that  the  seoond  mode  of  action  should  never  be  exerted,  or  Uu 
revolving  ball  should  never  so  far  outstrip  the  needle  that  hoc  ahnild 
become  a  right  angle.  In  this  cue  the  action  would  go  on  in  oat 
direction  until  the  needle  would  acquire  a  rotation  equal  to  and  na 
exceeding  that  of  the  boll.  But  in  the  latter  case,  when  the  ntmSi 
overtakes  and  passes  the  ball,  the  cppusite  action  would  be  immediilflT 
exerted,  and  the  acceleration  of  rotation  would  be  checked.  The  Fad 
would  be,  that  the  needle  would  acquire  ^  rotation  equal  to  thit  ol 
the  ball,  on  the  aveiage,  and  would  revolve  so  as  always  to  pment  iti 
point  either  to  the  ball,  or  alternately  a  little  on  one  aide  and  on  tin 
other.  The  same  efiect  would  be  produced  if  the  needle,  at  the  <xat 
mencement,  bad  a  rotation  nearly  equal  to  that  of  the  ball ;  (he  con- 
sequence would  be,  that  the  action  in  one  direction  woidd  coctionf 
long  enough  to  establish  permanent  equality  of  the  average  lOtauoni 
Without  supposing  the  moon  a  long  needle,  wi^  one  end  tuned 
towards  the  earth,  it  is  foimd  by  c^culation,  that  it  ii  sufficient  lo 
suppose  it  slightly  spheroidal,  with  the  longer  axis  towanta  the  eirth. 
The  same  mathematical  considerations  whioh  have  so  complelelj  it- 
sulved  the  orbital  motions,  show  that  the  figure  of  the  moon  must  bi 
an  Blli|woid  [Surfaces  Of  tub  Second  Deqbke]  revolving  ronnd  tlit 
shorter  axis,  and  preeenting  the  extremity  nf  the  longer  aiis  tc  ttr 
earth.  But  the  proportions  of  these  axes  have  not  lieen  well  deter 
mined,  from  want  of  observations :  theory  has  outrun  practice  on  Ihii 
point.  It  ia  but  comparatively  lately  that  even  the  inolinatjon  of  ttic 
moon's  equator  to  the  ecliptic  has  been  determined  at  rSO'lD'-i; 
that  of  the  equator  to  the  orliil  being  5*  8'  49',  as  already  ahticed. 

One  more  very  curioua  phenomenon  has  been  shown  to  beoitht 
aame  kind  as  the  preceding;  namely,  of  the  sort  ifBich  mu>t  U 
made  absolutely  true  by  the  earth's  attract40n,  if  it  weHt  nearly  tneil 
the  beginning.  The  moon's  equator  cuts  her  orbit  in  a  line  nhkli  l' 
always  parallel,  or  very  nearly  so,  to  the  mean  position,  for  the  time 
being,  of  the  line  of  nodes  of  the  moon's  orbit.  If  the  aiia  of  lb; 
moan's  rotation  were  per]:endicular  to  the  ecliptic,  thi*  must  be  lit 
case,  for  the  moon's  equator  and  the  ecliptic  would  then  be  pirslld 
planes.  And  the  moon's  axb  being  nearly  perpendioular  to  the  echptic, 
it  may  be  shown  from  sphericsl  trigonometry  that  the  two  lina  in 
question  could  not  make  an  angle  of  many  degrees.  But  the  fut 
oliserved  (by  Dominia  Cassini,  before  the  theivy  of  frravitatiun  wu 
thought  of)  is  either  actual  parallelism,  or  something  diS'ering  from  H 
by  very  trivial  oscillations.  It  is  difficult  to  represent  this  pheuomcooD 
to  a  person  unacquainted  with  geometry.  It  may  be  tUusstated:  tit 
moon's  orbit,  the  ecliptic,  and  the  moon's  equator,  are  three  jiaa 
which  foT  m  a  triangular  prism  when  produced.  Orthus:  if  the  mm 
were  made  to  revolve  rapidly  rou^  it«  axis,  and  if  the  earth  were  mide 
a  source  of  light  and  heat  giving  seasons  to  the  moon,  aa  the  sun  dm 
to  the  earth,  then  the  nodes  of  the  moan's  orbit  on  the  ecliptic  would 
coincide  with  the  equinoxes,  and  the  moon's  orbit  would  be  dividsl 
into  summer  and  wmter  pathi  by  the  sanui  line  as  that  in  which  tin 
sun's  path  cuts  the  orbit 

A  great  many  miscellaneous  phenomena  connected  with  the  mma 
might  be  collected,  for  which  we  have  not  space.  For  the  light  thron 
on  her  surface  when  eclipeed  see  Refuaotioh;  for  a  remarkable  a|>i»r 
anoB  lometimea  obsarved  when  she  pa»es  over  a  atar  see  Oooultatiu  ; 
for  her  use  in  finding  LoNQiTCnB  see  that  word. 
MOON,  KCLIPSK  OF  THE,     [Moon,] 

MOON,  SUPEllSTITIONS  HESPECTING  THE.  Brand,  i> 
his  '  Popular  Antiquities,'  gives  a  long  list  of  lunar  niperelituH 
It  waa  formurly  oonosivtd  that  if  hogs  were  killed  when  the  mwa 
was  increasing,  the  baoan  would  prove  the  bett«r  in  boiling,  (Sm 
the  HatbandiKan't  Practice,  or  Pngnaiicatum  far  Rier,  Ira, 
Land.,  1661.) 

Tuiser,  in  his  '  Five  Hundred  Potnta  ol  HushHtdi;,'  odM 
February, saya : — 

"  Sows  iHMPn  and  beans  In  tha  wane  of  Uu  aaooo, 
wna  aoweth  tbam  uoMT,  hSBOWtth  too  soon; 
Thit  Ihcf  wtlh  Ihe  planet  may  raat  and,  itM^ 
And  flonriah  vttli  tmiiag  meet  plenUral  sles." 


iather, 

Werenfels,  in  his  '  Dissertation  upon  Supentition '  (TiwisL,  Sia. 
Load.,  1748),  p.  6,  speaking  of  a  superstitious  man,  cays,  "  He  will  Dol 
-■  his  seed  to  the  earth  when  the  soil,  hut  whan  the  mmn 
requires  it.  He  will  have  his  hair  cut  when  the  moiin  ia  either  in  Lev, 
that  his  locks  may  stare  like  the  lion's  ahag ;  or  in  Arjea,  that  tliej 
may  curl  hke  a  ram's  horn.  Whatever  he  would  have  to  crow,  he  leli 
about  it  when  she  is  in  her  increase;  but  for  what  he  would  have  nuda 
less,  he  chusea  her  wane-  When  tJie  moon  is  in  Taurus,  he  never  can 
bs  persuaded  to  take  physic,  lest  that  aiumal,  which  chews  its  sod. 


should  mile  bim  ei 


it  up  again.     If  at  an;  time  he  haa  a  mind  to  ti* 
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admitted  into  the  piraaeace  ola  prince,  he  wUl  wait  till  the  moon  ie  in 
oonjunotion  with  the  sun,  for  'tis  then  the  society  of  an  inferior  with  a 
superior  10  salutary  and  sucoessfuL" 

Aubrey^  in  his  '  MiBoellanies/  says,  "  At  the  first  appearance  of  the 
new  moon  after  Kew  Year's  Day  (some  say  any  other  new  moon  is  as 
good),  go  out  in  the  evening  and  stand  oyer  the  spars  of  a  gate  or  stile, 
looking  on  the  moon,  and  say — ' 

AU  h«il  to  thee,  modls,  all  hail  to  fhee, 

I  prith*ee,  gooa  mooo,  reveal  to  me 

This  night  who  my  hushaad  (w^)  sliaU  be* 

You  must  presently  after  go  to  bed.  I,  knew  two  gentlewomen  that 
did  this  when  they  were  young  xnaids^  and  they  had  dreams  of  those 
that  married  them/'  Dr.  Jamieson  has  quoted  these  words  as  used  in 
Scotland,  in  a  differ^t  form. 

Tacitus,  in  his '  Manners  of  the  Ancient  Germans,'  observes  that 
"  they  hold  their  meetings  on  certain  days,  either  at  the  new  or  full 
moon ;  for  they  consider  these  the  most  ^vourable  times  for  entering 
on  any  busiueas." 

Brand  quotes  Duchesne's  '  Hislory  of  England,'  p.  18,  where,  speak- 
ing of  the  Irish,  he  says,  "  Quand  lis  voyent  la  nouvelle  lune,  lis  fld- 
chissent  les  genoux  et  r^dtent  I'Oraison  bominicale,  k  la  fin  de  laquelle 
ils  disent  k  haute  voix,  addressant  leur  parolle  vers  elle, '  Laisse  nous 
aussi  sams  que  tu  nous  as  trouvez ;' "  which  VaUanoey  confirms  in  his 
'  Collectanea  do  Rebus  Hibemicifl/  No.  xiiu,  p.  91.  "  The  vulgar  Irish 
at  this  day  retain  an  adoration  to  the  new  moon,  crossing  themselves, 
and  saying '  May  thou  leave  us  as  safe  as  thou  hast  found  us.'  "  Park 
observed  a  similar  practice  in  the  interior  of  Afrioa  among  the 
Mandingoes. 

The  Man  m  the  Mfxm,  one  of  the  most  ancient  and  most 
popular  of  our  superstitions,  is  supposed  to  have  originated  in  the 
aoooimt  given  iia  the  Book  of  Numbers,  chap,  xv.,  v.  32,  &c.,  of  a 
man  who  was  punished  with  death  for  gathering  sticks  on  the 
Sabbath-day.  fVom  allusions  by  Dante  it.  would  seem  that  the 
Italians  in  his  day  fancied  t^t  the^  man.  in  ih»  ;0QOOn  waa  Caia  with ,  a 
bundle  of  thorns  (see  the  '  Inferno '  x:U  l!^4 1  Par.  ii)  Most  nations 
have  their  traditions  on  itkk  subje^:^  j  Qrimm.in  his '  Deutsche  Myth/ 
has  collected  a  great  many. 

MOOR,  a  name  giv^*  to  ezi^nsive  ws«Aes , which aro, covered  with 
heath,  and  the  soil  of  whi<^  consists  of  poor  Jight  earth,  mixed  gene- 
rally with  a  considerable  portion  of  peaU  .  The. want  of  fertility  in 
moors  arises  chiefly  from  a  deficieQ<i^  or  superabundance  of  .mQi$ture, 
the  subsoil  being  eitjier  too  poroua.  to  retain  it,,  or  too  impervious  to 
&II0W  it  to  escape*  Both.e|LtreiilQji  o«Qur  in  somd  moors,  which  are 
parched  up  in  dry  weather,, anil  co^etted  ^to  a  dark  mud  by  any 
continuance  of  rain.  '  A  considerable  portioa  of  iron  in  a.  st!|te  of 
hydrate  is  also  generaUy  found  in  the  soil  0^  wood,  which,  is  very 
h'jrtful  to  the  vegetation  of  plants,,  except  lueath,,  fuise^  and  other 
coarse  plantp,  which  aknost  entirely  coyer  thjd  moors.  Thia  iron  is 
carried  down  through  the  li^ht  Sur&coisdil,  and,  if  it  meeta  with  a  less 
porous  earth  below,  is  frequently  deposited  in.  a  thin  layer,  cementing 
the  particles  of  silicious  sand,  whifih  arsi  corned  down  with  it,  and 
forming  what  is  called  the  hecUk^ptm  or  wuBKn^bitnd^  Thia' substance  is 
perfectly  impervious  to  water,,  and  whendver  it  exists  in  -a  continuous 
state,  all  attempts  at  improvement. are  vaixi,  till  it  is  broken  through  or 
removed.  The  roots  of  trees  occasionally  find  a  passsge  through,  inter- 
stices or  fractures  of  the  pan,  and  then  often,  grow  luxuriantly.  But 
wherever  young  trees  are  planted,  without  the  precaution  of  breaking 
through  the  moor-band,  they  laytaMij  fail,  and  disappoint  the  expecta- 
tions of  the  planter,  who,*  seeing  fine  )atg«  tcees  growing  around, 
naturally  ima^Uked  that  the  soil  y^tM  peciiUarly.  fitted  ior  them^  II  the 
stump  of  a  huge  tree,  which  has  beeii'dut  down,  is  grubbed  up,  pieces 
of  the  moor-band  may  oftOn  be  seen  aU  around  &e  stem,  1^  a  short 
depth  below  the  surface,  so  arranged  as  to  show  evidently  that  the  tap- 
root,  having  found  an  aperture,  and  extending  its  fibres  downwards 
into  a  better  soil,  has,  in  swelling,  brdcen  the  pan  and  pushed  it  aside. 
When  the  moor  consists' of  a  loose  peaty  earUi  of  little  depth  incum- 
bent on  a  rock,  as  is  the  case  in  many  mountainous  countries,  no  art 
can  fertilise  iU  In*  dry  weather  the  whole  sur&oe  has  the  appearance 
of  a  brown  powder  like  snuff,  Which  becomes  a  spongy  peat  as  soon  as 
it  is  soaked  with  rain.  The  hardiest  heaths  and  mosses  alone  can  bear 
this  alternation;  and  where  the  substratum  of  rook  is  not  broken  into 
crevices  through  which  the  roots  penetrate^  all  vegetation  ceases  except 
mosses  and  lichens 

In  the  valleys,  where  the  waters  have  brought  various  earths  mixed 
with  deoayed  Testable  matter  from  the  surrounding  hills,  the  sub* 
stance  deposited  is  mostly  peat,  whicli  H  useful  as  fuel  in  proportion 
to  the  quantity  d  bitumea  and  carbon  which  it  contains.  When  the 
peaty  matter  is  mix6d  ^th  a  considerable  portion  of  day  and  sand, 
forming  a  peaty  loam,  and  a  convenient  outlet  can  be  found  for  the 
superabundant  Wateir,  ii  is  very  capable  of  improvement,  ohiefly  by 
draining,  burning,  and  liming.  [Barbbn  Lanix]  .  As  soon  as  the 
heath  is  destroyed  by  burning  it  together  with  a  portion  of  the  surface, 
and  the  peattfbog  has  acqubred  a  certain  consistency  by  draining,  the 
application  of  lime  will  enable  it  to  produce  potatoes  and  oats,  and  the 
peaty  matter- Will. soOn  be  oonverted  into  a  rich  soil,  aJoounding  in 
humus,  and  requiring  only  repeated  eultivation  to  become  extremely 
fertile.    [FoaTtj    Muoh  judgdieat  ia  required  to  know  whether  a  con- 


siderable capital  may  be  safely  laid  out  in  the  improvement  of  moors* 
In  some  cases  the  return  is  certain  and  very  oonsideiable ;  in  others 
the  capital  is  entirely  thrown  away.  Sometimea  extensive  moors  have 
been  converted  into  flourishing  farms  of  atuble  and  grass  land,  as  in 
many  ports  of  Scotland  and  the  north  of  England ;  sometimes  they 
have  been  most  advantageously  planted  with  forest-trees,  and,  where 
there  is  a  great  extent  of  waste  and  a  scanty  population,  this  is  gene- 
rally the  most  certain  mode  of  improving  a  property,  although  the 
return  is  slow  and  distant. 

A  prudent  proprietor,  before  he  begins  expensive  improvements,  will 
do  well  to  have  his  wastes  carefully  examined.  The  soil  and  subsoil, 
and  the  situation  of  the  springs,  should  be  carefully  ascertained  by 
boring  in  different  places  to  the  depth  of  five  or  six  feet  It  will  thus 
appear  whether  any  portion  can  \»  readily  convierted  into  arable  land, 
or  improved  as  pasture,  or  whether  plantations  of  trees  may  be  safely 
made.  The  division  of  the  waste  into  fields  by  deep  ditches  will  often 
be  sufficient  to  lay  them  dry ;  if  not,  recourse  must  be  had  to  draining. 
In  the  humid  climate  of  QreaJt  Britain  and  Ireland,  the  water  which 
falls  in  rains  in  the  winter  half  of  the  year  is  always  more  than  is  neoeaaary 
for  healthy  vegetation,  and  ditches  are  generally  indispensable  to  keep 
the  surface  dry.  The  convenience  of  enclosures  for  pasturing  cattle 
and  sheep  to  advantage,  added  to  this,  has  made  the  division  of  wastes 
by  ditches  and  banks  an  invariable  preliminaiy  to  cultivation.  Expen- 
sive draining  may  not  always  be  expedient,  where  the  soil  is  naturally 
poor;  but  wherever  there  is  sufficient  loam,  either  immediately  under 
the  peat  or  mixed  with  it,  and  lime  can  be  obtained  at  a  moderate  cost, 
the  soil  may  always  be  brought  into  cultivation,  and  will  fully  repay 
any  judicious  ouUay  of  capital 

In  many  situations  on  the  slopes  of  hills,  or  in  tha  valleys,  good 
earth  may  be  found  at  a  moderate  depth,  which,  being  carted  on  the 
moor,  will  materially  improve  the  surface.  It  should  be  carted  out  in 
the  beginning  of  winter,  and  spread  over  the  surface  an  inch  or  two 
deep.  It  should  be  left  so  a  considerable  time,  especially  if  there  is 
any  appearance  of  ochre  or  iron  in  the  earth.  The  exposure  to  the  air 
and  rain  will  convert  the  hydrate  or  carbonate  of  iron  into  an  oxide, 
and  thus  render  it  umoxious.  The  earth  also  wiU  absorb  fertilising 
portions  of  the  atmosphere,  and  be  much  improved.  It  may  then  be 
ploughed  in  with  a  shallow,  furrow,  and  incorporated  with,  the  natural 
soil  by  harrowing.  A  small  quantity  of  lime  and  manure  will  bring 
this  mixtiue  into  a  productive  state. 

There  are  many  moors  whiish,  although  incapable  of  profitable  im- 
provement as  arable  land,  may,  at  a  comparatively  small  expense,  be 
much  improved  as  pasture  for  sheep  and  cattle.  The  principal  means 
of  effecting  thia  are,  judidotas  draining  by  ditches,  and  enclosing  the 
fields  with  banks  or,  stone  walls,  both  as  shelter  for  the  stock  and  for 
convenience  of  feeding.  The  heath  may  be  burnt  and  the  ashes  spread 
about,  and  the  surface  having  been  scarified  to  the  depth  of  a  few 
inches,  some  grass-seeds  suited  to  the  soil  and  elimate  may  be  sown. 
The  sur&ce  will  soon  show  a  manifest  change  by  the  increase  of  green 
patches,  and  a  subsequent  liming  will  complete  the  improvement. 
When  the  health  of  the  stock,  as  well  as  the  increase  of  ■  food,  is  taken 
into  the  account,  it  will  be  found  that  such  a^  improvement  of  moor- 
land soon  repays  the  outlay. 

When  the  surface  of  the  ground  is  very  uneven  with  protruding 
rooks,  interspersed  with  large  stones,  the  only  improvement  which  can 
be  undertaken  is  to  plant  trees,  chiefly  of  the  fir  or  pine  tribe,  which 
will  grow  well  if  put  in  judiciously.  The  plants  should  be  of  the  last 
year  only,,  and  the  groip^  where  they  are  to  be  planted  should  be  well 
examined  to.  find  out  whether  there  is  a  moor-band  or  rock  below. 
The  first  must  be  broken  tiirough,  which  may  be  done  by  trenching 
or  by  means  of  heavy-pointed  iron  bars  thrust  into  the*  ground  with 
considerable  force,  wherever  a  plant  is  put  in.  If  there  is  a  rook  below 
with  six  inches  of  earth  over  it,  provided  it  be  not  of  a  very  compact 
and  solid  nature,  the  fir-trees  will  grow  rapidly,  and  the  roots  will  find 
crevices  to  strike  into.  A  plantation  should  begin  in  a  sheltered  spot, 
and  it  may  be  enlarged  every  year  towards  the  more  exposed  side. 
Thus  even  the  highest  and  bleakest  hills  may  in  time  be  covered 
with  wood,  and,  if  propedy  managed,  cannot  faU  to  be  profitable. 
[Plamtatiohs.] 

Mo8»4and  is  often  confounded  with  moor;  but  is  very  distinct  in 
its  nature.  Moss-land  is  produced  by  the  accumulation  of  aquatic 
plants,  and  its  origin  is  chiefly  vegetable.  When  it  has  a  considerable 
depth,  and  its  substance  has  lost  all  power  of  vegetation,  it  forms 
peat-bogs  of  more  or  less  consistency,  as  the  water  is  drained  off  or 
retained  in  its  pores.  In  the  latter  case  it  appears  like  a  spongy  vege- 
table mass,  consisting  almost  entirely  of  fibres,  so  interwoven  as  to 
form  a  very  light  su^tanoe,  in  which  water  is  easily  retained,  which 
keeps  up  a  kind  of  internal  vegetation,  by  which  the  quantity  of  the 
moss  is  gradually  increased.  This  is  the  substance  which  covers  the 
surface  of  bogs,  and  where  it  is  of  some  consistence  it  %llows  a  passage 
over  them  [Boo] ;  but  where  it  is  very  thin  and  loose  it  deceives  the 
eye  by  an  appearance  of  solidity,  Uke  that  of  a  smooth  green  pasture, 
which,  however,  gives  way  to  the  pressure  of  the  foot,  and  allows  it  to 
sink  through  it  with  very  little  resistance.  The  only  way  to  improve 
moss  is  to  drain  it,  and  then  convert  the  vegetable  matter  of  which  it 
is  composed  into  soil,  by  means  of  lime  and  pressure.  The  latter  is 
efiected  by  putting  on  a  considerable  quantity  of  earth,  especially  sand 
and  gravely  which,  incorporating  with  the  moss,  consolidates  it,  and 
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aauBts  the  lime  in  deoompoBiiig  the  y^etable  fibre.     After  this  it 
beoomes  extremely  fertile,  producing  abundant  crops  of  potatoes  and 
oats ;  and  whenever  it  has  acquired  sufficient  solidity  by  the  treading 
of  sheep  and  cattle,  it  will  produce  good  crops  of  wheat,  or,  if  laid 
down  to  grass,  give  abundance  of  hay  and  pasture.    Trees  do  not 
thrive  in  mossy  soil,  there  being  too  little  solidity  for  the  roots,  and 
the  laige  trunks  which  are  frequently  found  in  bogs  must  have  grown 
before  the  moss  was  formed.    This  may  be  eaaUy  imagined.    A  wood 
laid  flat  by  a  storm  or  hurricane  may  obstruct  the  natural  flow  of  the 
waters,  and  cause  them  to  accumulate.    The  prostrate  trees  become 
suROunded  by  aquatic  plants,  which  spread  their  fibres  and  roots  freely 
throiagh  the  water,  and,  decaying,  miJce  room  for  others.     Thus  the 
trees  are  gradually  covered  and  buried  in  the  moss  tUl  future  genera- 
tions find  them  when  the  moss  or  bog  is  explored  for  fuel  or  for 
improvement.    The  trees  which  are  found  buried  in  mosses  frequently 
show  evident  signs  of  having  been  gradually  covered.    The  upper  sur- 
laoe  is  often  decayed  and  uneven,  while  the  lower  shows  that  it  has 
remained  submerged  and  protected  from  the  contact  and  influence  of 
the  air,  and  thus  preserved  from  rotting. 
MOORISH  ARCHITECTURE.    [Sabaoekio  Arohitfotube.] 
MORAL  SENSE  is  a  name  which,  occurring  first  in  Lord  Sliaftes- 
hfxrfB  'Inquiiy    concerning  Virtue,'  and    afterwards    adopted    by 
Hutcheson,  has  since  come  to  be  very  generally  employed  to  denote 
the  feelings  with  which  we  regard  men's  actions  and  dispositions. 
These  feelrngs  are  known  also  by  the  name  of  feelings  of  moral 
approbation  and   moral  disapprol»tion.      This  last  name   answers 
every   purpose  which   is    sought    in  naming,  and   is   at  the  same 
time  free  from  the  many  objections  that  may  be  urged  against  the 
phrase  moraZ  tmjf. 

The  phratie  ftwnU  tense  is  objectionable,  first  of  all,  because  the  feelings 
lor  which  it  is  proposed  as  a  name  have  no  analogy  whatever  to  the 
external  senses,  from  which  the  phrase  is  borrowed.  The  phrase  there- 
fore tends  to  give  a  wrong  notion  of  the  thing  for  which  it  is  a  name, 
an  objection  which  is  of  itself  altogether  fatal  to  the  use  of  the  phrase 
for  the  purpose  of  naming. 

A  masterly  exposition  of  the  objectionableness  of  the  phrase 
moral  *9en§e,  and  of  the  theories  that  are  founded  upon  it,  will 
be  found  in  Mr.  Austin's  'Province  of  Jurisprudence  determined.' 
[Morals.] 
MORALITIES  or  MORAL  PLAYS.  [Drama.] 
MORALS  is  a  word  used  in  several  different  senses,  which  it  is 
desirable  to  distinguish.  I.  It  has  been  employed,  together  with  the 
^xpeBsianB  moral  philntophy  and  moral  idence,  to  denote  the  whole 
field  of  knowledge  relating  primarily  to  the  mind  of  man ;  and  in  this 
sense  it  is  oo-extensive  with  the  word  metaphysics.  To  this  use  of  the 
word  there  are  many  objections ;  and  it  has  accordingly  now  almost 
entirely  ceased.  2.  Morals,  as  well  as  the  expressions  m.oral  philosophy 
and  mwal  science,  denotes  specially  the  science  of  what  is  called  man's 
duty,  what  he  ought  and  ought  not  to  think,  feel,  aay,  do.  In  this 
sense  of  the  word,  morals  is  one  department  of  metaphysics ;  mental 
philosophy,  or  mental  science,  or  psychology  (which,  as  we  shall  see 
•presently;  is  a  necessary  foundation  for  morals),  being  another  depart- 
ment. This  is  in  every  way  the  most  convenient  use  of  the  word,  and 
:1b  now  generally  sanctioned  by  custom.  In  this  sense  of  the  word 
ymorals,  it  is  convertible  with  ethics  and  with  deontology,  a  word  coined 
•by  Mr.  BenthanL  8.  Morals  and  ethics  are  at  the  same  time  names  for 
•the  art  corresponding  to  the  science  which  has  just  been  spoken  of, 
tthe  art  of  performing  one's  duty,  or  (as  it  is  generally  described)  the 
:art  of  living  a  good  and  a  happy  Ufe.  The  art  a>nd  the  science  being 
•coextensive,  and  differing  only  m  this,  that  the  same  subject-matter  is 
^viewed  from  different  points,  the  indiscriminate  application  of  the 
«ame  tenn  to  both  engenders  no  confusion  worthy  of  notice.  4.  MorcUs 
.is,  in  current  conversation,  synonymous  with  morality  ;  thus  denoting 
mot  only  the  science  and  the  art,  but  also  what  is  the  subject-matter 
both  of  the  one  and  of  the  other. 

It  is  the  purpose  of  this  artide  to  give  a  brief  general  account  of 
anorals,  consideTed  as  the  science  of  man's  duty. 

Morals  then  is  a  name  for  the  science  which  teaches  what  it  is  man's 
•dutv  to  do  and  not  to  do,  or  (changing  the  phrase)  what  he  ought  and 
ou^t  not  to  do ;  or  again,  what  it  is  respectively  right  and  wrong  for 
ium  to  do ;  or  (to  resort  to  yet  another  change  of  phiuse)  which  teushes 
^hat  is  respectively  virtue  and  vice.  Our  acooimt  of  the  science  must 
necessarily  commence  with  an  explanation  of  this,  its  fundamental 
odea,  which  is  thus  expressed  in  so  many  diflerent  ways. 

It  is  man's  duty  to  do,  or  he  ought  to  do,  or  it  is  right  that  he 
«hoald  do,  or  lastly,  that  is  virtue,  which,  on  the  most  general  view 
fKMsible  of  the  tendencies  of  a  disposition  or  an  action,  conduces  most 
to  the  happiness  of  mankind.  That  which  of  any  two  acts  thus  viewed, 
•conduces  the  less  to  this  hi^piness,  it  is  his  duty  not  to  do ;  or  he 
4mght.not  to  do,  or  it  is  wrong  for  him  to  do,  or  lastly  is  vice.  So, 
•absolutely  and  unconditionally,  of  any  disposition  or  action  which 
tends,  on  the  whole,  to  cause  imhappiness.  It  is  generally  stated,  in 
consistency  with  this  explanation,  tiiat  conduciveness  to  the  general 
hM]^es8  of  mankind  is  the  criterion  of  duty  or  virtue. 

Two  questions  now  arise,  to  which,  before  we  proceed  further, 
some  sort  of  answer  must  be  given.  The  answers  to  these  questions 
will  lead  us^  to  separate  the  science  of  morals  from  two  other  sciences 
iKnith  whichit  is  often  more  or  less  confotmded,  namely,  mental  science. 


or  psychology,  and  theology,  and  also  to  point  out  the  relations  in 
which  it  stands  to  these  sciences.  The  two  questions  axe, — what  does 
human  happiness  consist  of  f  and  what  renders  the  pursuit  of  human 
happiness  man's  duty  ? 

We  shall  answer  the  second  of  these  questions  first.     It  is  man's 
duty  to  strive  to  increase  the  general  amount  of  human  happiness^, 
because  he  knows,  both  from  the  adaptation  of  the  external  world  to 
that  end,  and  from  express  revelation  of  God's  will,  that  Gk>d  deairea 
the  happiness  of  mankind.    The  full  and  detailed  establishment  of  thia 
proposition  belongs  to  theology,  in  its  two  departments  of  natural  and 
revealed  religion.    Thus  is  morals  connected  with  theology.     We  have 
said  that  their  provinces  have  been  often  more  or  less  confounded,  and 
this  has  taken  place  principally  in  two  ways.    Ood  having  revealed,  in 
a  general  manner,  the  assignment  of  rewards  and  punishments  in  a 
future  life  to  the  performance  of  duty  and  its  violation  in  this,  some 
writers,  as  Paley  for  instance  (who  defines  virtue  as  *'  the  doing  good 
to  piankind  in  obedience  to  the  will  of  God,  and  for  the  sake  of  ever- 
lasting happiness  " ),  have  directly  referred  virtue  to  an  expectation  of 
these  rewards  and  punishments,  and,  instead  of  treating  them  as  some- 
thing extraneous  and  accidental, 'have  introduced  them  as  essentials 
into  the  definition  of  morality.    Now  morals  has  nothing  to  do  with 
these  rewards  and  punishments  further  than  to  determine  what  are  the 
dispositions  and  actions  to  which  they  are  respectively  assigned ;  and 
this  is  determined  altogether  independently  of  the  rewards  and  punish- 
ments themselves.    The  other  way  in  which  the  provinces  of  morals 
and  theology  have  been  confounoed  (and  here  the  confusion  is  com- 
plete) is  by  deriving  all  duty  directly  from  the  revealed  will  of  God. 
Those  who  consult  the  Bible  only,  as  being  the  depository  of  God's 
revealed  will,  for  a  complete  enumeration  of  their  duties,  clearly 
reject  morals  as  an  independent  science,  and  merge  it  entii^ly  in 
theology.     It  is  needless  to  observe  that  the  Bible,  which,  as   Mr. 
Burke  observes  in  a  well-known  passage, "  is  not  one  summaxy  of  doc- 
trines regularly  digested,  in  whidi  a  man  could  not  mistake  his  way," 
cannot  take  the  place  of,  any  more  than  it  can  be  superseded  by,  a  scienoe 
which  systematically  treats  duty  on  the  principle  of  conduciveness  to 
the  general  happiness  of  mankind. 

The  question,  what  does  human  happiness  consist  of  f  remains  to  be 
answered.  And  here  too  we  can  only  generally  indicate  the  mode  of 
answering  the  question,  rather  than  provide  in  detail  the  answer  itself. 
Man  is  so  framed  as  to  be  susceptible  of  certain  pleasures  and  certain 
pains.  These  pleasures  and  pains  are  of  two  diflerent  kinds,  physical 
and  intellectual ;  in  the  last  division  being  included  the  pleasuzva  and 
pains  of  sympathy,  and  also  those  derived  from  the  feelings  of  moral 
approbation  and  disapprobation.  These  plessures  and  pains  differ  of 
course  among  themselves,  both  in  kind  and  degree.  Now  generally 
the  greater  the  number  of  pleasures  gratified,  and  the  greater  the 
number  of  pains  avoided,  the  more  is  man's  happiness  consulted; 
and  when  there  is  a  necessity  of  choice  between  pleasures  and  pains 
of  different  kinds,  this  happiness  is  consulted  more,  in  proportion 
as  the  pleasures  and  pains  respectively  gratified  and  avoidt^  are 
more  enduring  and  extensive  in  effect.  The  fidl  enumeration  and 
explanation  of  all  the  pleasures  and  pains  of  which  man  is  by  nature 
susceptible  belongs  to  psychology,  or  mental  science.  Morals,  availing 
itself  of  the  results  of  this  science,  proceeds  to  determine,  by  a  com- 
parison, in  each  case,  of  known  pleasures  and  pains,  in  resjiect  of 
number  and  value,  the  different  duties  of  man. 

Much  confusion  has  been  made  between  mental  and  moral  science, 
first  by  treating  the  moral  feelings  (as  they  are  called),  or  the  feeLngs 
of  moral  approbation  and  disapprobation,  as  the  immediate  object  of 
moral  s&ence ;  and  secondly,  by  supposing  these  feelings,  under  such 
names  as  oonfedenoe  and  moral  sense,  to  be  the  only  and  all-sufficient 
criterion  of  morality  or  duty.  The  consideration  of  these  feelings,  sa 
of  all  other  feelings,  belongs  to  mental  science.  So  far  as  they  con- 
tribute to  increase  the  number  of  human  pleasures  and  pains,  their 
consideration  is  a  necessary  preliminary  to  the  treatment  of  moral 
science.  So  far,  on  the  other  hand,  as  the  proper  diruction  of  theee 
feelings  is  concerned  (which  belongs  to  the  act  of  education),  it  is  clear 
that  the  enumeration  and  explanation  of  duties  should  precede.  Those 
writers  who,  merging  altogether  moral  in  mental  science,  derive  all 
duties  from  what  they  call  an  independent  moral  faculty,  which,  by 
way  of  making  the  thing  dearer,  they  name  eonsdenee,  or  m^>ral  sense, 
or  right  reason,  commit  the  error  of  mistaking  the  effect  for  the  cause. 
So  far  as  the  judgments  of  this  conscience,  or  moral  sense,  or  right 
reason,  are  good  and  proper  judgments,  so  far  must  they  be  fouiided 
upon  the  results  of  moral  science,  treated,  as  we  propose  to  treat  it,  iu 
reference  to  the  principle  of  conduciveness  to  the  happiness  of  man- 
kind. And  it  will  invariably  be  found  that  whatever  of  good  exists  in 
any  moral  system  professing  to  be  founded  on  something  else  is  really 
(though  its  authors  imagine  otherwise)  derived  from  this  science. 
But  where  direct  and  conscious  reference  is  not  made  to  this  science, 
there  is  no  longer  any  security  for  the  proper  direction  of  the  moral 
feelings.  As  Dr.  Paley  happily  expresses  it,  "  a  system  of  moral.ty, 
built  upon  instincts,  wiU  only  find  out  reasons  and  excuses  for 
opinions  and  practices  already  established — will  seldom  correct  or 
reform  either." 

Thus  much  in  the  way  of  preliminary  disquisition.    We  now  proceed 
to  enumerate  man's  several  duties. 

It  is  of  course  out  of  the  question  to  give  a  complete  enumeration  of 
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Bingle  separate  duties,  or  (in  other  words)  to  state  in  detail  all  that  a 
man  ought  or  ought  not  to  do  under  all  possible  varieties  of  ciroum- 
stanoes.  This  can  hardly  be  expected,  or  at  any  rate  is  seldom  pro- 
fessed, and  never  accomplished,  in  treatises  expressly  devoted  to  the 
subject.  The  most  at  all  events  that  can  be  done  here  is  to  name,  with 
the  addition  of  some  brief  general  explanation,  the  chief  general  dasaes 
of  duties.  The  adaptation  of  these  general  duties  to  particular  cases  is 
often  obvious.  In  some  cases,  wmch  will  be  specially  noticed,  the 
carrying  out  into  minute  detail  of  graieral  rules  of  duty  opens  new  and 
hurge  departments  of  inquiry,  which  may  be  considered  either  as  con- 
stituting separate  sciences,  or  as  belonging  to  other  sciences  rather 
than  to  morals. 

In  thus  taking  refuge  in  a  eeneral  classification  of  duties,  we  shall 
have  to  furnish  the  reader  wiui  a  list  of  dUpotUioiu  which  it  is  the 
duty  of  man  respectively  to  cultivate  and  not  to  cultivate.  A  dispo- 
sition is  a  tendency  in  a  man  to  act  (under  which  word  is  comprehended 
thinkings  feeling,  speskiDg,  and  doing)  generally  in  a  certain  way.  The 
names  for  the  different  dispositions  Uius  come  to  embrace  general 
clnnnnn  of  actions.  For  instance,  the  disposition  called  benevoUnce  leads 
to  innumerable  actions  which,  under  innumerably  different  circum- 
stances, it  is  man's  duty  to  perform;  and  the  name  therefore  stands  as 
a  genentl  name  for  all  these  actions.  To  name  singljr  and  separately 
all  these  actions  would  perhaps  not  be  practicable,  and  is  certainly  not 
desirable.  Certain  sub-classes  of  them  may  be  named,  in  explaining 
the  beneficial  tendency  of  the  general  disposition,  or  (in  other  words) 
the  reasons  why  it  is  man's  duty  to  cultivate  this  disposition.  This 
last  explanation  will  necessarily  comprehend  a  general  view  of  the 
advantages  of  the  different  actions  which  the  disposition  tends  to 
produce. 

There  are  many  different  principles  of  classification  on  which  the 
enumeratiou  of  duties  may  proceed.  It  is  perhaps  not  too  much  to  say 
that  all  duties  may  be  deduced,  with  a  greater  or  less  exercise  of  in- 
genuity, as  corollaries  from  any  one  which  has  been  previouslv 
established.  Thus  Wollaston,  in  his  '  Religion  of  Nature,'  deduces  aU 
man's  duties  from  the  duty  of  truth.  Hobbes  again,  in  his '  De  Give,' 
derives  all  morality  from  the  duty  of  preserving  peace.  It  is  clear 
that  the  mode  to  be  adopted  of  treating  tne  subject,  or,  in  other  words, 
the  mode  of  classifying  our  enumeration  of  duties,  is  a  matter  entirely  of 
convenience ;  and,  merely  as  a  matter  of  convenience,  we  shall  adopt 
the  division  of  duties  which  has  been  partly  acted  upon  by  Dr.  Paley, 
and  which  is  perhaps  the  division  most  generally  resorted  to  by  writers 
on  morals. 

We  shall  treat  of  a  man's  duties,  first,  as  they  regard  himself  indi- 
vidually, and,  secondly,  as  they  regard  others.  It  is  necessary  to 
remark,  in  order  to  prevent  misappr^ension,  that  one  duty  is  a  duty 
towards  oneself,'and  another  duty  is  a  duty  towards  others,  not  on 
account  of  its  tending  respectively  to  produce  happiness  only  to  oneself 
or  only  to  others,  but  simply  from  the  accidental  circumstance  of 
oneself  in  the  one  case  and  others  in  the  other  being,  as  it  were,  the 
outward  object  of  the  action  or  disposition  which  constitutes  the  duty. 
"  Those  acts  of  ours,"  to  quote  from  Sir.  James  liill, "  which  are  primarily 
useful  to  ourselves,  are  secondarily  useful  to  others;  and  those  which 
are  primarily  useful  to  others  are  secondarily  useful  to  ourselves." 
('  Analysis  of  the  Human  Mind,'  vol.  ii,  p.  284.)  Much  of  the  good 
resulting  from  the  performance  of  what  we  call  duties  towards  our- 
selves consists  in  our  being  thereby  better  enabled  to  do  good  to 
others ;  and  together  with  me  happiness  conferred  on  others  by  the 
performance  of  our  duties  towards  them,  is  the  happiness  caused  to 
ourselves  by  the  gratification  of  our  feelings  of  sympathy  and  of  duty, 
and  the  additioniu  security  that  is  gained  for  the  good-will  of  others 
towards  ourselves. 

I.  A  man's  duty  to  himself  consists  generslly  in  the  preservation  of 
the  life  with  which  his  Creator  has  endowed  him,  and  in  the  improve- 
ment, to  the  greatest  degree  in  his  power,  of  the  faculties  which  he 


The  first  part  of  this  duty  is  altogether  negative.  A  man  must 
abstain  from  wantonly  exposing  himself  to  danger,  or,  in  other  words, 
he  must  be  prudetU,  and  he  must  refrain  from  iuiade.  For  when  man 
learns  that  Qod  has  adapted  his  created  world  to  the  production  of 
general  happiness,  he  learns  at  the  same  time  that  life  hiss  been  given 
for  that  purpose ;  and  in  foolishly  risking  or  in  laying  violent  hands 
upon  his  own  life,  he  tends  so  fw  to  mar  God's  object.  He  throws 
away  his  own  means  of  attaining  hap(»ness  in  the  way  in  which  God 
has  willed  that  he  should  attain  it,  uid  he  destroys  also  his  means  of 
promoting  the  happiness  of  others. 

As  regards  the  second  part  of  a  man's  duty  towards  himself,  con- 
sisting in  the  improvement  of  his  faculties,  or,  sa  we  may  otherwise 
express  it,  of  his  intellectual  and  moral  being,  this  is  partly  positive 
and  partly  negative.  It  is  a  man's  dutv  to  improve  hiznself ,  so  far  as 
he  can,  by  study  and  by  cultivating  good  dispositions;  the  full  explana- 
tion of  the  best  mode  of  doing  which  belongs  properly  to  the  subject 
of  education.  It  is  his  duty  also  not  to  deteriorate  his  character  by 
sensual  excesses.  The  vices  which  he  has  thus  to  guard  against  are 
principally  two,  hut  and  intempenmee ;  the  latter  of  which  divides 
itself  into  drunkenneat  and  glutUmy,  The  names  of  the  two  virtues 
opposite  to  the  two  vices  of  lust  and  intemperance  are  diattity  and 
temperance.  The  cidtivation  of  these  two  virtues,  or  the  abstinence 
from  the  two  corresponding  vices,  is  recommended  not  only  by  the 


good  accruing  to  the  individual,  but  also  by  the  extent  to  which  he  is 
thereby  saved  from  inflicting  injury  on  others. 

II.  In  considering  a  man's  duties  towards  others,  we  would  adopt 
the  subdivision  of  duties  towards  men  generally  as  men,  and  duties 
towards  men  as  members  of  the  same  society.  These  last  duties  will 
be  again  subdivided  into  duties  towards  members  of  the  same  political 
society  or  state,  and  duties  towards  members  of  the  same  family. 

1.  The  duties  towards  men  generally  as  men,  or  towards  mankind, 
may  be  comprehended  under  the  generu  names  of  benevolence  or  kind- 
ne$8,  courage,  eincerity,  and  humiUty, 

In  benevolence  or  kindness  are  included  sympathy,  or  a  general  dis- 
position to  assist  our  fellow-men ;  pity,  or  kindness  towards  those  in 
distress,  and  towards  inferiors;  generotUy  or  Uberaltty,  which,  being 
the  disposition  to  make  our  own  means  serviceable  to  others,  turns 
pity  to  good  account ;  gratitude;  and  charity,  in  the  sense  in  which  it 
IS  used  by  St.  Paul,  or  the  disposition  to  judge  kindly  of  others'  con- 
duct The  vices  opposed  to  sympathy,  pity,  generosity,  gratitude,  and 
charity,  are  t^fiahnese,  hardheartedneta  or  cruelty,  avarice,  ingratitude, 
and  malevolence  or  uncharitableneas.  Slander  is  one  principal  form  in 
which  the  Isst-mentioned  evil  disposition  displays  itself.  The  cultiva- 
tion of  the  virtues  comprehended  under  the  name  benevoUjice,  and  the 
avoidance  of  the  opposite  vices,  have  an  obvious  and  immediate  bearing 
on  the  happiness  of  others.  At  the  same  time  it  is  not  to  be  foigotten 
that  happiness  accrues  to  the  benevolent  man  himself  from  the  grati- 
fication of  his  natural  feelings  of  sympathy,  and  that  by  doing  good  to 
others  he  disposes  others  to  do  good  to  him. 

Courage  is  valuable,  as  tending  to  give  effect  to  our  benevolence.  It 
must  not  exist  in  such  excess  as  to  lead  a  man  to  adventure  a  great 
risk  for  a  disproportionately  small  object,  and  must  therefore  be  go- 
verned by  prudence.  Mr.  Mill  Indeed  has  treated  of  courage  as  a 
particular  form  of  prudence,  a  mode  of  treating  of  it  which  we  cannot 
think  proper.  There  is  an  obvious  difference,  which  Mr.  Mill  seems 
strangely  to  have  lost  sight  of,  between  courage  being  governed  by 
prudence,  as  it  imquestionably  ought  to  be,  and  courage  being  only  a 
particular  form  of  prudence. 

Sincerity  comprehends  truth  in  words  and  honetty  or  justice  in  con- 
duct.. The  manner  in  which  the  practice  of  these  virtues,  or  the  absti- 
nence from  the  opposite  vices  of  lying  and  ckeating,  is  recommended  by 
general  utility,  is  obvious.  Without  the  general  observance  of  truth 
and  honesty,  men  would  have  no  confidence  in  one  another,  and  there 
would  be  no  safety.  The  proverb,  that  "  honesty  is  the  best  policy," 
pithily  expresses  the  bearing  of  this  virtue  on  one's  own  good.  Kant, 
in  his  '  Metaphjrsic  of  Ethics'  {Metaphytik  der  Sitten),  classes  the  virtue 
of  sincerity  among  the  duties  owed  by  a  man  to  himself.  '"  A  lie  is 
the  abandonment  and,  as  it  were,  the  annihilation  of  the  dignity  of 
a  man." 

It  remains  to  speak  of  humility.  This  is  perhaps  not  so  decidedly  a 
virtue  as  its  opposite,  pride,  is  a  vice.  The  evil  of  this  vice  consists  in 
its  tendency  to  hurt  the  feelings  of  others,  and  to  diminish  our  dis- 
position to  do  good.  Tolerance  of  others'  opinions,  and  reverence 
towards  superiors  in  intellectual  and  moral  worth,  are  forms  of  humility ; 
and  these  are  dispositions  which,  when  th^  exist,  are  fruitful  of  much 
good  both  for  oneself  and  for  others. 

2.  The  duties  towards  men  as  members  of  the  same  political  society 
or  state,  resolve  themselves  into  the  general  dispositionR  of  patriotism 
and  obedience.  The  first  is  a  virtue,  the  value  of  which  has  been  often 
greatly  overrated,  and  which  is  very  apt  to  degenerate  into  the  failing 
called  nationality.  'But  nevertheless  it  is  a  virtue.  As  the  general 
happiness  is  best  pursued  by  each  individual  mulrmg  his  own  happiness 
his  own  chief  object,  and  again  by  each  body  of  individuals  making  the 
pursuit  of  their  own  separate  interests  their  chief  object,  patriotism 
properly  tempered,  or  the  desire  to  benefit  one's  own  country  so  long 
as  this  is  not  done  in  such  manner  as  to  injure  other  countries,  is  one 
valuable  means  of  promoting  the  general  happiness  of  mankind.  Of 
obedience  to  those  who  are  invested  with  authority  in  a  state,  and  to 
the  laws,  it  belongs  to  morals  to  speak  only  in  the  most  general  manner. 
The  filling  up  of  the  detail  belongs  to  political  science.  This  science 
having  determined  what  laws  ought  to  be  enacted,  on  the  ground  of 
conduciveness  to  general  happiness,  morals  enjoins  obedience  to  them, 
without  reference  to  their  individual  goodness,  but  for  the  sake  of 
maintaining  political  society  generally,  and  of  preserving  to  men  all  the 
advantages  which  political  soeiety  yields. 

8.  The  duties  towards  others  who  are  members  of  the  same  family 
consist  altogether  in  affection,  which  manifests  itself  differently  accord- 
ing to  the  different  family  relations.  Thus  we  speak  of  conjugal 
affection,  paternal  and  maternal  affection,  filial  affection,  and  fraternal 
affection.  Conjugal  affection  implies  fidelity.  The  proper  exercise  of 
the  paternal  and  maternal  affection  opens  a  wide  field  of  discussion  ; 
but  it  may  be  said  generally  to  show  itself  best  in  the  proper  education 
of  the  children.  Into  filial  affection  gratitude  and  reverence  largely 
enter.  Fraternal  affection  differs  from  friendship  only  m  the  peculisr 
relation  under  which  the  feeling  exists. 

Thus  have  we  given  a  brief  general  summary  of  man's  duties:  We 
have  said  nothing  of  duties  towards  God,  which  are  generally  made  to 
form  a  separate  division  in  treatises  on  morals,  because  we  conceive 
that  these  duties,  so  for  as  they  depend  on  God's  special  commands, 
and  thus  differ  from  the  duties  which  we  have  enumerated,  and  which 
we  come  to  know  by  observing  their  tendency  to  promote  general 
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happiness,  belong  to  the  separAte  subject  of  religion ;  in  the  same  way 
as  the  duties  which  depend  on  positive  laws  enacted  in  a  political 
society  hate  been  referred  to  political  science.  Generally  we  may  sav 
that  *r}mn  ought  to  entertain  feelings  of  reverence  and  gratitude  to  God, 
by  reason  of  his  superiority,  and  of  the  blesstngs  which  he  has  con- 
ferred npon  us.  But  the  duty  of  entertaining  these  feelings  in  this 
particular  case  flows  at  once  from  the  general  duties  of  gratitude  to  a 
benefaetor  and  reverence  towards* a  superior;  and  inasmuch  as  the 
application  of  the  general  duties  to  this  particular  case  needs  not  the 
assistance  of  revelation,  and  involves  no  essential  difference  from  the 
application  to  other  cases,  there  seems '  no  necessity  for  a  separate 
division. 

So  idso  the  duty  of  kindness  to  the  inferior  animals  must  be  taken  as 
a  corollary  from  the  general  duty  of  kindness  which  has  been  incul- 
cated. The  pain  which  we  believe  that  God  wills  shall  not  be  in- 
flicted upon  men,  we  must  believe  too  that  he  wills  shall  not  be 
inflicted  on  other  animals  which  he  has  created.  The  pain  of  which 
animals  are  susceptible  we  suppose  to  be  of  the  same  sort  as  that  of 
which  men  are  susceptible;  at  least  we  have  no  means  of  conceiving 
any  other  sort  of  pam.  And  inasmuch  as  no  different  circumstances 
are  introduced,  there  is  no  need  for  a  separate  division  wherein  to 
treat  of  our  duties  towards  the  inferior  animals. 

MORASS.    [Marsbeb] 

MORAVIANS,  or  MORAVIAN  BRETHREN,  a  congregation  of 
Christians  desoended  from  the  Bohemian  brethren,  who  were  a  branch 
of  the  Hussites.  [Hubs,  John,  in  Bioa  Piv.]  The  Bohemian  brethren 
dissented  from  the  CaUixtines,  and  refused  to  subscribe  to  the  articles 
of  agreement  between  that  party  and  4he  council  of  Basel  in  1488. 
They  then  formed  themselves  into  ^  distinct  community,  called  "  the 
Brothers*  Union,"  and  as  they  were  obliged  to  live  in  seclusion  through 
fear  of  persecution,  they  were  called  by  th«r  enemies  *'  Grttbenheimer'* 
or  Troglodytes.  They  looked  upon  the  Scriptures  as  their  rule  of 
faith,  rejected  transubstantiation,  and  were  very  strict  in  their  dis- 
eipline,  excluding  the  vicious,  the  scoffers,  and  the  worldly  from  their 
communion.  They  established  among  themselves  a  superintendence 
over  the  practical  and  domestic  conduct  of  individuals,  who  were 
distributed  into  three  classes,  the  beginners,  the  proficient,  and  the 
perfect.  They  had  their  bishops,  seniors,  presbyters,  and  deacons,  who 
administered  their  civil  as  w^l  as  ecclesiastical  afiairs.  Like  the 
Quakers  they  refused  to  do  military  service. 

When  the  great  Reformation  took  place  in  Germany,  the  Bohemian 
brethren  sent  envoys  to  Luther  in  1522,  who  approved  of  most  of 
their  doctrines  and  discipline,  and  although  he  did  not  admit  every 
article  o^  their  confession  of  faith,  yet  he  said  that  it  might  be 
tolerated  as  it  was.  (Mosheim,  '  Eodeslastioal  History/  xvi.  cent., 
iii.  2.) 

In  1547  most  of  the  brethren  were  expelled  from  Bohemia  by 
Ferdinand  I.,  upon  which  they  took  refuge  in  Poland  and  Prussia, 
where  they  formed  several  settiements,  especially  at  Marienwerder. 
They  were  united  for  a  time  with  the  Lutherans  b^  the  convention  of 
Sendomir,  but  afterwards  drew  closer  to  the  Calvinisto  at  Ihe  synods 
of  Ostrorog  in  1620  and  1627,  and  adopted  Cialvin's  creed,  retaining 
their  own  Bohemian  forms  of  discipline.  (Eisner, '  Breyis  Conspectus 
Doetrina)  Fratrum  Bohemorum,'  in  Gerdee*s '  Miscellanea  Groningiana,' 
vol.  vi) 

Under  Maximilian  II.,  those  brethren  who  had  remained  in  Bohemia 
and  Moravia  enjoyed  full  toleration,  and  they  formed  their  chief 
setUement  at  Fulnek  in  Moravia,  whence  thev  received  the  name  of 
Moravian  brethren.  But  in  the  subsequent  Thirty  Years'  war,  theii* 
settlements  in  Bohexxiia  and  Moravia  were  utterly  destroyed,  and,  after 
various  migrations,  their  descendante  were  settied,  in  1722,  by  Count 
Zinzendorf,  on  his  estete  of  Bethelsdorf  in  Upper  Lusatia,  where  their 
colony  took  the  name  of  Hermhut,  from  a  Idll  in  the  vicinity  called 
Huteberg.  [Zinzendorf,  in  Bioo.  Div.]  They  then  established  them- 
selves as  a  new  community  xmder  the  name  of  the  United  Brethren,  to 
which  Protestants  of  every  denomination  were  admitted,  without  being 
obliged  to  renounce  their  respective  creeds,  but  on  condition  of  conform- 
ing to  their  rules  of  discipline,  which  were  derived  from  those  of  the 
Bohemian  brethren.  Since  that  time  the  community  of  the  United  or 
Moravian  brethren  has  greatly  increased,  and  hsln  spread  through 
Germany,  Holland,  the  United  States,  and  other  Protestant  countries. 
Wherever  they  have  formed  a  new  and  distinct  settiement,  they  have 
enforced  their  regulations  of  civil  and  religious  discipline  upon  all  the 
members  of  the  community,  but  there  are  many  Moravians  scattered 
about  in  towns  among  people  of  different  communions,  where  they  form 
small  congregations  and  have  their  own  meetings.  The  Moravians  do  not 
assume  to  constitute  a  separate  sect,  and  whenever  they  have  been 
required  as  a  body  to  state  their  creed,  they  have  professed  a  general 
adherence  to  the  confession  of  Augsburg,  and  their  preachers,  without 
pledging  themselves  to  all  its  articles,  reject  any  doctrine  which  is 
repugnant  to  it»  They  avoid -discussions  on  the  speculative  truths  of 
religion ;  they  acknowledge  the  manifestation  of  God  in  Christ,  and 
consider  the  nfe,  sufferings,  death,  and  merite  of  the  Saviour  as  the 
foundation  of  their  faith.  They  look  upon  the  Scriptures  as  the 
revelation  of  God.  They  also  believe  that  theSpirit  of  Qod  continues 
to  enlighten  inwardly  tiiose  who  pray  for  it  for  the  purpose  of  regu- 
lating their  conduct,  and  they  make  a  practice  of  invoking  it  in 
circumstances  of  doubt  and  uncertainty,  before  coming  to  a  determi- 


nation. Eaoh  community,  repraamted  by  Ite  elders,  presbyters,  and 
deacons,  provides  for  the  spiritual  vrante  of  ite  members,  for  its 
churches,  schools,  hospitals,  and  other  public  establishmento,  and  the 
funds  for  these  objecto  are  raised  partiy  by  sabseriptioos  and  partly  by 
rates  levied  on  the  householders.  In  other  raspecto  every  family  in 
the  eommunity  carries  on  its  private  affiurs,  and  mana^pas  its  own 
intereste  and  property  as  in  other  oommunities.  The  erroneous  noticm 
of  their  having  community  of  goods  arose  from  the  circumstanoe  that 
some  of  their  first  settiers  in  North  Amerioi^,  being  few  and  forlorn 
among  strangers,  found  it  convenient  lor  a  time  to  put  their  earnings 
into  a  common  stock. 

One  of  the  principal  objecto  of  the  Moravian  institution  which  they 
pursued  at  a  very  early  period,  was  to  send  out  nlissionariee  among 
the  heathen.  Their  mission  to  Greenland  has  been  celebrated  by 
James  Montgomery,  and  they  have  furnished  missionarien  for  the 
Caffres  and  Betehouanas  in  South  Africa,  for  the  Delaware  Indians  and 
the  Cherokees  in  North  America,  for  the  RaqtiimAii^  of  Labrador,  and 
for  the  negroes  of  the  West  Indies. 

The  Moravians,  like  the  Quakers,  reject  gaudiness  and  omament. 
Promiscuous  assemblages  of  the  two  sexes  are  forbidden  among  them, 
as  well  as  plays,  games,  and  danoing.  They  have  however  church 
music  and  singing.  The  unmarried  men  hve  together  in  a  separate 
building  called  the  house  of  single  brethren,  imder  the  supeiintendenos 
of  an  elder;  and  there  are  Ukewise  houses  for  single  abters  and 
widows.  Marriages  among  members  of  the  society  must  be  sanctiooed 
by  the  elders.  They  wear  no  mourning  for  the  dead,  looking  upon 
death  as  a  happy  release  from  earthly  bonds :  their  expression  on  sudb 
an  event  is,  that  the  deceased  is  gone  home  to  the  IxmL 

MORDANTS.    [Dteinq.] 

MORIC  ACID.    [Tahnio  Aoii>8.] 

MORIN.    [Tannzo  Aoidb.] 

MORINDIN  (C..H,jOjs).  A  noU'Aiotised oolouring  principle,  found 
in  the  root  of  the  Morinda  cUri folia.  By  the  action  of  heat  it  yieldi 
moriiufose  <C,«HjoO|o).  M.  Roohleder  believes  that  morindin  is  iden- 
tical with  ruberythrio  add,  and  morindone  with  alisarin.     [Maddkb, 

COLOURIKO  KATTKB8  OF.] 

MORINDONE.    [MoRnmtN.] 

MORINQIC  ACID.    [Bbn,  oil  of.] 

MORINTANNIC  ACID.    [Tannic  Aoroa.] 

MOROXYLIC  ACID.    [Tannic  Acim.] 

MORPHIA.    [Ofiux^  Alkaloids  of.] 

MORPHINE.    [Opium,  Alkaloids  of.] 

MORRIS  DANCE.  Douce,  in  a  dissertation  on  the  ancient  English 
Morris  Dance  at  the  end  of  the  second  volume  of  his  '  Illustrations  of 
Shakspeare,'  affirms  that  both  English  and  foreign  glossaries  uniformly 
ascribe  the  origin  of  this  dance  to  the  Moois ;  although  the  genuine 
Moorish  or  Moriseo  dance  was,  no  doubt,  very  diflfonmt  from  the 
European  Morris.  Strutt,  in  his '  Sporto  and  PSstimes  of  the  People 
of  England,'  has  cited  a  passage  from  the  play  of  '  Variety,'  1649,  in 
which  the  Spanish  Moriseo  is  mentioned  as  being  danced  by  one  person 
only,  and  he  thinks  the  origin  of  the  term  might  be  found  at  home. 
Mr,  Donee,  however,  maintains  that  this  not  only  shows  the  legitimacf 
of  the  term  Morris,  but  that  the  real  and  uncorrupted  Moorish  diaoe 
was  to  be  found  in  Spain,  where  it  still  continues  to  delight  both  natives 
and  foreigners  under  the  name  of  the  fandango. 

It  has  been  supposed  that  the  Morris  dance  was  first  brought  te 
England  in  the  time  of  Edward  III.,  when  Juhn  of  Gaunt  returned 
from  SjMin ;  but  it  is  more  probable  that  we  had  it  from  our  Gallic 
neighbours,  or  eveu  from  the  Flemings.  Few,  if  any,  vestiges  of  it  can 
be  traced  before  the  reign  of  Henry  VIL,  about  which  time,  and  par> 
ticularly  in  that  of  Henry  VIII.,  the  churchwardens'  acoounte  U 
numerous  parishes  show  that  the  Morris  duice  made  a  oonsideiable 
figure  at  parochial  festivals. 

The  hobby-horse,  which  once  performed  the  principal  character  ia 
the  dance,  was  a  light  frame  of  wicker*work,  fmnished  with  a  paste- 
board head  and  nedc  of  a  horse.  This  was  buckled  roimd  the  wai^, 
and  covered  with  a  foot-doth  which  reached  on  the  ground,  and 
concealed  at  once  the  lege  of  the  performer  and  his  gingling  apparatosi 
Thus  equipped,  he  pranced  and  curvetted  in  all  directions,  neighing, 
and  exhilHting  spedmens  of  boisterous  and  burlesque  horsema^ahip. 
Besides  the  hobby-horse,  there  were,  the  fool  or  bufibon  of  the  party ; 
May  or  Maid  Marian,  and  her  paramour  a  friar ;  a  serving-^man,  a  piper, 
and  two  MoriBOoes.  The  draas  of  these  personages  is  described  by 
Fletcher  in  his  '  Women  Pleased/  when  he  says : — 

**  Where  ire  your  balls  then* 
Toar  rings,  your  ribbands,  friend,  and  your  ckoa  aapkina, 
Your  noAeffay  in  your  hat,  pinn*d  up !"  &o. 

Qifibrd,  in  his  edition  of  Ben  Jonson*s  works,  remarks, "  When  the 
right  good-will  with  which  these  persons  capered  is  taken  into  con- 
sideration, the  clean  napkin,  which  was  never  omitted,  will  not  app€V)ir 
the  least  necessarv  part  of  the  aparatus."  Thus  Clod,  in  the  m^is^^ue 
of  'The  GipsieSj^observes, "They  would  be  Morris  dancers  by  their 
gingle,  but  they  have  no  napkins.''  Maid  Marian  was  the  lady  or  queca 
of  the  May. 
MORTALITY,  BILLS  OF,  [Bills  op  Mobtalitt.] 
MORTALITY,  LAW  OF.  In  this  article  we  intend  to  confine  oup. 
selves  to  some  account  of  our  preseiit  knowledge,  theoretical  and 
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|>ttkctical,  of  the  laws  which  are  found  to  regulate  mortality  amo&g 
mankind  in  thia  country. 

Uncertain  as  is  the  life  of  any  one  individual,  it  is  now  very  well 
known  that  if  two  different  numoers  of  individuals,  at  or  near  the 
same  age,  >)e  taken,  the  number  that  will  be  left  at  the  end  of  a  few 
years  will  be  nearly  tiie  same,  if  they  eadst  during  that  time  under 
similar  oircumstances.  No  tables,  however  different  the  station  and 
circumstances  of  Uie  person  from  whose  lives  they  are  made,  differ 
from  one  another  by  anything  like  the  amount  which  might  be  sup- 
posed likely  by  one  who  turns  bis  thoughts  rather  to  the  existence  of 
one  individual  than,  of  a  large  number.  A  little  consideration  will 
make  the  probability  of  something  like  permanence  in  the  distribution 
of  mortality  very  great  d  priori.  That  harvests  fluctuate  in  gooduess 
is  very  well  known ;  but  it  is  also  obvious  that  if  the  fluctuations  upon 
a  whole  country  had  been  as  great  as  those  upon  an  individual  field,  the 
human  race  must  long  ere  this  have  been  starved  off  the  face  of  the 
earth.  If,  in  the  same  manner,  the  mortality  of  races  had  varied  as 
much  as  Uiat  of  families,  it  is  impossible  that  the  population  of  any 
country  could  luive  gone  on  in  a  gradual  and  regulated  state  of  increase; 
or  supposing  that  la^  fluctuations  had  compensated  each  other,  the  con- 
sequence must  have  been  such  a  disproportion  of  the  numbers  living  at 
different  ages  as  it  never  has  occurred  to  any  one  to  imagine  possible.. 

The  law  of  mortality,  theoretically  speaking,  is  a  mathematical 
relation  between  the  numbers  living  at  diJSerent  ages :  so  that,  having 
given  a  large  number  of  persons  alive  at  one  age,  it  can  be  deduced  by 
the  law  what  number  shall  survive  any  given  number  of  years :  prac- 
tically speaking,  it  is,  in  the  absence  of  such  a  mathematical  law,  the 
exhibition  in  a  table  of  the  numbers  surviving  at  the  end  of  each  year. 
Thus,  De  Moitbb'8  Hvfothksis  (namely,  the  supposition  that  out  of 
86  persons  bom  one  dies  every  year  till  all  are  extinct)  is  an  asserted 
theoretical  law  of  mortality ;  while  the  Carlisle  table,  presentiy  given, 
is  a  practical'  one. 

If  y  represent  the  number  of  persons  living  at  the  a<;^  of  x,  out  of  a 
certain  number  a  at  a  certain  previous  age  (usually  the  time  of  birth), 
then  if  a  line  varying  with  x  be  made  the  abscissa  of  a  curve,  and 
another  varying  with  y  its  ordinate,  this  curve  may  be  called  the  curve 
of  mortality.  Its  form,  as  deduced  from  a  given  set  of  observaUons, 
may  lead,  by  comparison  with  known  curves,  to  an  equation  which, 
more  or  less  accurately,  connects  2^  and  x. 

Besides  De  Moivre's  hypothesis,  others  hare  been  given,  the  principal 
of  which  we  shall  notice  in  order. 

A  curve  following  a  mathematical  law  may  be  drawn  through  any 
points,  however  great  their  number  or  irregular  their  distribution ;  but 
the  greater  the  number  of  points,  the  more  complex  will  be  the  equation 
of  the  curve.  With  an  equation  of  a  high  degree  (the  tenth,  perhaps, 
or  the  twelfth),  any  given  table  of  mortality  might  be  very  nearly 
represented ;  but  such  complexity  would  be  useless,  and  it  has  there- 
fore never  been  attempted.  Similarly,  by  using  arcs  of  different 
curves,  a  near  representation  might  be  attained;  but  such  a  method, 
being  practicable  in  many  different  ways,  would  not  possess  the 
interest  attachiog  to  one  simple  and  uniform  law,  and  would  only 
attract  attention  by  offering  facilities  for  the  actual  calculation,  of  life- 
cOutingencies. 

In  1765  Lambert  presented  an  equation  ,of  the  following  form,  as 
representing  very  closely  the  London  table  (t  is  the  baae  of  Napier's 
logarithms) : — 

y  =  16000  (^7  -  ^"'^  {♦"  "*"—  ~^*} 

A  being  =  1  :  13*682,  and  iS  c  1  :  2*43114,  and  y  being  the  number 
surviving  at  the  age  of  X  out  of  10,000  bom.  This  form,  if  it  could 
be  made  to  represent  other  tables,  by  an  alteration  in  the  coni^tants, 
would  be  one  of  great  practical  utility ;  but  we  are  not  aware  of  any 
attempt  having  been  made  to  extend  it. 

Mr.  Benjamin  Gompertz,  in  1825,  presented  to  the  Royal  Society  a 
memoir  '  On  the  Nature  of  the  Function  expressive  of  the  Law  of 
Human  Mortality.'  As  this  ingenious  paper  contains  a  deduction  from 
a  principle  of  high  probability,  and  terminates  in  a  conclusion  which 
accords  in  a  great  degree  with  observed  facts,  it  must  always  be  con- 
sidered as  a  very  remarkable  page  in  the  history  of  the  inquiry  b^ore 
us.  We  enter  into  some  detail  of  it  the  more  readily,  that  it  is  neoea- 
sary  as  an  act  of  justice  to  Mr.  Oomperte,  whose  ideas  have  been 
adopted  by  a  writer  on  the  subject,  in  a  work  published  in  1832,  with- 
out anything  approaching  to  a  sufiicient  acknowledgment.  (See  on 
this  point  the  '  Journal  of  the  Institute  of  Actuaries,'  vol.  ix.,  part  2, 
July,  1860.) 

There  is  in  the  human  constitution  a  power  of  resisting  the  effects 
of  disease,  which  increases  from  birth  up  to  a  certain  age,  and  dimi- 
nishes from  that  time  forwards ;  the  evidence  of  such  diminution  being 
the  increased  proportion  of  deaths  in  a  given  time.  The  proportion  is 
founc^  in  most  tables,  not  to  be  alter<ed  by  equal  quantitieB  in  equal 
times,  but  to  diminish  in  a  greater  lutio'as  lUe  goes  on.  Mr.  Qompeftt 
assumes  that  the  "power  to  oppose  destruction"  loses  equal  pro- 
portions *  in  equal  times ;  so  that  the  intensity  of  mortality,  supposed 

*  The  word  in  the  elgbth  page  of  the  memoir  cited  ia portUmt,  which  is  a  mis., 
print  or  an  oversight,  as  the  formula  immediately  following  abows.    If  x  be  the 

Unao,  a-'-b  t  loses  equal  portions  in  equal  timcsi  and  a .  b  —  «  equal  proportions. 


inversely  proportional  to  this  power,  must  be  represented  hy  the 
formula  aq*,  where  a  is  its  value  at  the  commencing  age  from  which 
:c  years  are  reckoned,  and  q  a  constant  depending  on  the  rate  of 
increase  of  the  intensity.  If^  therefore,  y  be  the  number  living  at  the 
end  of  X years, y.ag'dxxh  is  the  decrement  of  that  number  in  the 
time  d  x,  where  6  is  another  constant ;  and  this  gives  dy^  -^  abq'ydx, 
which  integrated  is  of  the  form 

where  9, 1,  and  ^  are  to  tse  determined.  This  can  be  done  by  three  values 
of  y  out  of  the  given  table;  and  the  result,  hitherto  purely  hypothetical, 
can  then  be  oontpared  with  the  other  parts  of  the  table,  by  csloulation 
of  the  values  of  the  formula  for  different  ages.  The  more  convenient 
form  of  the  above  is 

log  y  =  log  ?i  no.  wh.  log.  is  (log.  log  (7  4-  a:  log  q) 

where  log  log  .7  is  taken  without  reference  to  the  sign  of  log  g,  and 
the  upper  or  lower  sign  is  used  according  as  ^  is  greater  or  less  than 
unity. 

Among  other  comparisons,  Mr.  CtompertE  has  made  one  with  the 
Carlisle  table  from  the  age  of  10  to  that  of  60,  and  another  (deducing 
different  v4lues  of  I,  g,  and  q)  from  60  to  100.  The  two  formulae 
obtained  are,  using  log  "^  for  the  phrase  "  no.  whose  logarithm  is/'  and 
x  meaning  the  age  of  the  parties,  * 

log  y  =  3-88631  -  log  -» [  2-75526  +  -0126    x| 

log  y  =  8-79657  -  log  -» {  374767  +  -02706  a;} 

In  the  first  set  of  ages  the  discordance  between  the  formula  and  the 
table  is  only  in  one  instance  as  great  as  half  a  year ;  that  is,  there  is  only 
one  instance  in  which  the  number  deduced  from  the  formula  as  alive 
at  a  given  age  represents  the  number  living  in  the  table  at  an  age  so 
distant  from  the  given  age  as  half  a  yettlt.  Several  other  oomparisons, 
with  other  tables  and  different  constants,  give  equally  satis&ctory 
results.  Few  who  know  the  best  tables  of  mortality  will  be  inclined 
to  think  that  their  probable  error  is  within  half  a  year ;  so  that,  as  we 
now  stand,  Mr.  Gompertz's  principle,  namely;  "  that  equal  pn^ortions 
of  the  '  power  to  oppose  destruction'  ara  lost  in  sucoessive  small  equal 
times,"  is  as  well  established  for  a  large  portion  of  life  as  any  of  the 
tables.  It  is  remarkable  that  the  approximate  acouraoy  of  the  oommon 
method  of  finding  an  annuity  on  three  joint  lives,  by  substituting  for 
fioo  of  the  Hves  one  life  of  the  same  vahie^  is  a  consequence  of  the 
approximate  truth  of  Gomperts's  law.  (Seethe '  Assurance  Magazine,' 
July,  1859,  vol.  viii.  p.  4.) 

We  now  come  to  the  practical  exhibition  of  the  law  of  mortality 
in  tables.  A  very  good  account  of  the  history  of  the  subject,  by  Mr. 
Milne,  appears  in  the  '  Encyolopeedia  firitannica '  article  *  Mortality/ 
the  references  in  which  may  be  consulted  by  those  who  desire  informa- 
tion on  the  state  of  the  question  in  foreign  countries.  We  shall  in  this 
article  confine  ourselves  principally  to  ^glish  tables. 

The!  obvious  and  simple  mode  of  forming  a  table  of  mortality  would 
be  to  take  a  large  number  of  infants  bom  alive,  all  of-  the  same  sex  and 
in  the  same  station  of  life.  If  the  numbers  l^t  aUve  at  the  end  of 
every  year  were  noted,  until  all  had  become  extinct,  a  column  of  ages, 
accompanied  by  an  opposite  column  noting  the  number  of  survivors, 
would  be  a  table  of  mortality  in  the  most  usual  form.  Such  a  table 
might  be  called  a  table  of  decrements.  Let  l^  represent  the  number 
bom,  and  /»  the  number  who  survive  to  the  age  of  Jr. 

The  formation  of  such  a  table  might  require  a  oentury  of  obser- 
vation. To  avoid  this,  the  law  of  mortality  must  be  assumed  stationary ; 
that  is,  it  must  be  presumed  that,  out  of  those  who  reach,  say  age  70, 
the  proportion  who  die  in  a  year  is  now  what  it  will  be  when  an  infant 
new-born  reaches  that  age.  This  being  assumed,  let  the  members  of 
a  community  be  counted,  and  their  ages  registered ;  at  the  end  of  a 
year  it  will  appear  what  proportion  of  each  age  has  died.  If  the  pro- 
oesB  be  repeated  in  succeeding  years,  other  sets  of  events  are  obtained, 
which  may  all  be  put  together  into  one  table,  when  the  number  has 
become  huge  enough  to  secure  the  observed  events  representing  the 
average,  and  to  destroy  the  effects  of  accidental  fluctuations.  If  then 
altogether  kg  persons  have  attoined  the  age  x,  of  whom  km  + 1  have 
survived  to  the  &gex+ 1,  it  follows  that  the  proportion  who  die  in  a 
year  is  {kg—kg^  1) :  km,  which  may  be  represented  by  m*.  A  table 
of  the  values  of  m«  might  be  called  a  table  of  the  yearly  rates  of 
mortality. 

A  table  of  yearly  rates  may  be  converted  into  a  table  of  decre- 
ments, as  follows.  Assume  a  number  /^  to  be  bora,  then  from  the 
table  of  yearly  rates, 

i,  =  (1  -  m^)  lo,'lt  «  (1  —  m,)  l^,  &C. 

If  the  population,  say  of  a  town,  remained  unafi^ted,  or  sensibly 
unaffected  by  immigration  or  emigration,  that  is,  if  all  who  were  bom 
in  the  place,  and  no  others,  were  registeredin  the  burials  of  the  place, 
the  burial  registers  would  form  a  mortality-table,  provided  the  rate  of 
ineressa  of  the  population  were  steady  and  Icnown.  For,  firstly,  if  the 
population  had  remained  stationary  for  a  long  time  preceding  the  com- 
mencement of  registration,  the  yearly  deaths  and  births  being  equal, 
and  if  tha  mortality  had  also  remained  stationary,  tiie  burials  of  any 
one  jrear,  the  partim  being  distribated  aoeording  to  age,  would  show 
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the  law  of  mortality  as  follows: — Suppose  the  regislmv  of  »  year 
showed  that  u,,  died  in  their  first  year,  M^  in  their  second  year,  and 
so  on,  the  equality  of  births  and  deaths  shows  that  Mq  +  x^  +  M,  -^ . . . 
must  liAve  l^n  bom  in  that  year,  and  the  stationary  character  of  the 
law  of  mortality  being  assumed,  it  follows  that  of  Mq  •»•  Mj  +  . . .  persons 
bom,  it  is  the  law  of  the  mortality  that  iCq  die  in  their  first  year,  or 
that  Mj  +  M,  +  ...  survive ;  similarly  that  M,  •!•  l(,+  ...  sumve  two 
years,  and  so  on.  But  if  the  population  be  in  a  state  of  increase,  and 
if  the  annual  ratio  of  increase  be  that  of  1  : 1  -h  ft,  those  who  die  at  the 
age  X  —  1  and  x  cannot  be  incorporated  in  the  same  table,  sinoe  the 
first  are  a  portion  of  a  table  beginning  with  a  larger  number  of  births. 
The  former  then  must  be  reduced,  or  the  latter  increased,  in  the 
proportion  of  1  : 1  +  m  •  ■<>  that  if  iCq,  h,,  &c.,  be  the  deaths  in  the 
first,  second,  ko.  years  of  age  by  the  regLster,  the  table  must  run 
thus:  of 

Mo  +  Mi(l  +m)  +  m,(1  +  m)'+  •... 

persons  bom,  Ko  die  in  their  first  year,  u^  (1  +m)  in  ^^  second,  and 
BO  on. 

A  table  of  mortality  may  also  be  given  in  the  form  of  a  table  of  the 
mean  durations  of  life,  calculated  as  in  Liric,  Mean  Duration  of. 
Or  the  table  of  mean  durations  may  be  odculated  from  tiie  table  of 
yearly  rates,  as  follows : — Let  e.  be  the  mean  duration  of  the  lives 
aged  n,  and  m»  the  yearly  rate  at  the  same  age :  t^n 

«m— l  =  (l~m,)(e,+i  +  4) 

by  which,  begmning  from  the  end  of  life,  the  mean  duration  at  each 
age  may  be  computed  from  that  at  the  a^e  next  higher. 

^  Various  tables  of  these  several  kinds  have  been  constructed,  begin- 
ning with  that  made  by  Halley  from  the  town  of  Breslau,  and  ending 
with  that  formed  by  the  Equitable  Insurance  Office  from  its  own 
materials,  and  with  the  Actuaries*  Table  presently  mentioned  If  we 
were  to  look  to  the  wants  of  the  subject,  whether  as  a  physical  inves- 
tigation or  a  statistical  one,  we  should  find  that  it  is  everywhere  in  the 
merest  infancy.  The  fact  of  a  difference  of  mortality  between  the 
two  sexes  Ib  established,  and  it  also  seems  to  be  known  that  where  the 
occupations  of  females  are  not  above  their  strength,  their  mortality  is 
less  than  that  of  males ;  but  no  settled  determination  of  the  amount 
of  difference  has  been  obtained.  As  to  whether  married  or  single  life 
is  the  longest,  whether  the  age  of  the  parents,  or  the  relative  age, 
affects  the  mortality  of  the  children,  whetner  the  earlier  children  d  a 
marriage  differ  in  their  law  of  mortality  from  the  later,  &a,  we  have 
no  trustworthy  information  at  alL  In  some  foreign  countries,  aa  in 
Sweden  and  Belgium,  the  attention  paid  by  the  government  to 
statistical  subjects  has  produced  some  results  which  are  worth  a  good 
deal ;  the  reader  may  consult  the  artiole  in  the '  Enoydopeedia  Britan- 
nica,'  ah^eady  cited,  for  reference  to  them.  We  shall  now  give  merely 
the  dates  and  titles  of  the  most  remarkable  earlier  tables  connected 
yriih.  the  subject. 

lo38.  Parish  registers  first  kept  in  England. 

1540-41.  The  statute  82  Henry  VIIL,  c.  28,  enabling  ecclesiastical 
persons  and  corporations  to  grant  leases  for  Aree  Uvei,  or  PweiUif-^me 
yean.  From  this  permission  springs,  we  think,  mudi  of  the  attention 
which  has  been  paid  to  the  subject  of  life  leases  in  England.  It  gave 
rise  to  certain  tables  of  the  value  of  leases  which  were  called '  ificroid's 
Tables/  and  which  were  put  togeUier,  as  was  thought  by  later  writers, 
about  the  end  of  the  reign  of  Henry  YIIL  They  assume  a  rate  of 
interest  greater  than  11  per  cent.  After  the  Restoration,  when  the 
interest  of  mone^  had  very  much  fallen,  the  ecclesiastical  lessors 
began  to  raise  their  fines.  This  occasioned  great  diasatisfaotlon,  and 
frequent  representations  to  the  House  of  Commons,  which,  though  it 
passed  no  law,  in  several  cases  recommended  to  particular  bishops,  ftc, 
an  adherence  to  the  old  rule.  Attention  began  to  be  turned  towards 
the  actual  value  of  life.  In  16^)2  John  Graunt  published  his  'Natural 
and  Political  Observations  on  the  Bills  of  Mortality,'  often  reprinted. 
In  1674,  Sir  William  Petty,  in  a  paper  in  the '  Philosophical  Trans- 
actions/ proposed  a  law  of  mortality  of  the  following  kind:  the 
probability  of  one  life  surviving  another,  after  the  age  of  16,  is 
mversely  as  the  square  roots  of  the  ages.  In  1685  were  published  the 
well  known  '  Tables  for  renewing  and  purchasing  the  leases  of 
Cathedral  Churches  and  Colleges,'  the  methods  of  which  were 
certified  to  be  correct  by  Newton,  and  which  therefore  have  been 
frequently  called  Newton's  Tables.  About  1720,  if  not  before,  a 
letter  called  *  The  Value  of  Church  and  College  Leases  considered,' 
was  appended  to  these  tables,  and  a  very  sharp  controversy  took 
place,  which  produced  a  great  many  pamphlets;  the  party  of  the 
lessees  appealmg  to  custom,  the  lessors  showing  from  the  value  of 
life  and  interest  of  money  that  the  church  landlord  dealt  more 
leniently  with  }^  tenant  than  the  layman,  as  was  indeed  the 
case.  Among  the  writings  which  arose  out  of  this  oontroveny  was 
'The  Gentleman's  Steward  instructed/  1730,  by  John  Bibhaids, 
containing  the  most  complete  tables  oi  annuities  which  had  been 
published. 

The  work  of  Graunt  and  the  political  essays  of  Sir  William  Petty 
preceded,  and  probably  stimulated  the  attempt  of  Halley  to  construct 
(in  1692)  a  table  from  the  bills  of  mortality  at  Breslau,  which  was 
published  in  1693.  In  1699  came  Dr.  Davenant*s  'Essay/  &c.,con- 
ta  ning  extracts  from  some  tables  by  Gregory  King  (afterwards  pub- 


lished entire),  which  Mr.  Mikie  states  to  represent  taUea  since 
with  great  accuracy.  Kerseboom's  tables  of  lives  (oouatructed 
Dutch  registers  of  annuitants)  appeared  in  1788, 1740.  and  1742.  De 
Moivre's « Treatise  on  Annuities/  containing  his  celebrated  hypotliesia, 
was  published  in  1724;  and  Thomas  Simpson's  work  on  the  aaaae 
subject,  containing  a  table  deduced  from  IxmdonobsenratkniSy  in  1742. 
Deparcieux,  in  1746,  pubUshed  his  '  Treatise  on  Annuities/  containing 
lus  tables  deduced  from  the  Uvea  of  French  annuitants,  as  well  aa  &ob 
monks  and  nuns.  These  were  the  first  tables  in  which  male  and  female 
life  were  distinguished  from  each  other. 

The  works  of  Price,  Baily,  Milne,  kc,,  contain  altogether  a  lax^K 
number  of  tables,  which  we  shall  hers  no  further  notice  than  to  g^ve 
references  to  the  works  in  which  they  may  be  found,  with  other  matten 
connected  with  the  same  subject* 

'  Observations  on  Reversionsry  Payments/  by  Richard  Price,  D  J>^ 
seventh  edition,  edited  by  William  Morgan,  London,  Cadell  and  Davies^ 
1812. 

'The  Doctrine  of  Annuities  and  Assurances/  by  Francis  BaOy, 
London,  Richardson,  1816.  This  work,  now  out  of  print,  has  beesi 
translated  into  French,  imder  the  title '  O^i^orie  des  Annuity  Viagftresr' 
tniduit  de  1' Anglais  per  Alfred  de  Courey,  Paris,  Badielier,  1836.  'There 
is  also  a  spurious  edition,  issued  ten  or  twelve  yean  ago,  which  is  aa 
imitation  of  the  type,  &c ,  of  the  originaL 

'A  Treatise  on  the  Valuation  of  AnnuitieB  and  AsBurancesy*  by 
Joshua  Milne.  London,  Longman  k,  Co.,  1816. 

*  On  the  Natural  and  Mathematical  Laws  concerning  Fopulaiacai. 
Vitality,  and  Mortality,'  by  Francis  Corbaux,  London,  1838.  This  work 
contains  a  large  numbiar  of  tables. 

Rqports  (two  in  number)  'of  Select  Committees  of  the  House  of 
Commons  on  the  Laws  respecting  Friendly  Societies.  Ordered  to  be 
printed,  July  5, 1825,  and  June  29, 1827. 

'Report  of  John  Finlaison,  actuary  of  the  national  debt,  on  Uie 
evidence  and  elementary  facts  on  whiw  the  tables  of  life  annaitiea  are 
founded.'  Ordered  by  the  House  of  Commons  to  be  printed,  March  31, 
1829 

'  library  of  Useful  Knowledge,'  treatise  '  On  ProbabiUty/  This 
anonvmous  work  is  by  Sir  John  Lubbock  and  Mr.  Drinkwater  (6ethune), 
but  by  some  mistake  many  copies  were  issued  with  Mr.  De  Morgan's 
name  on  the  binding. 

'Treatise  on  Friendly  Societies,'  by  Charles  AnseU,  ace.,  Iioadfln, 
Baldwin  &  Cradock,  1885. 

'  Tables  showing  the  total  number  of  persons  insured  in  the  Eqnitabfe 
Society  from  1762  to  1829/  Ac.,  by  Arthur  Morgan,  London,  1834. 

Mr.  Rickman's  various  Reports  on  the  Population  Cenaua  cxuttaia 
tables  deduced  from  them. 

'  Recherches  sur  la  Reproduction  et  la  Mortality/  Ac.,  par  MM.  Quetdet 
et  Smits,  BruzeUes,  1882 ;  and '  Sur  I'Homme,  ftc.,  ou  Essai  de  Fhyaiqnc 
Sodale,'  2  vols.,  par  A.  Quetelet^  Paris,  Baohelier,  1835.  These  wo^ 
exhibit  for  Belgium  what  we  could  wish  to  see  imitated  in  England. 

'  Tables  of  Mortality,  deduced  from  the  experience  of  the  Amicable 
Society  during  38  years,  ending  1841.'    Published  in  1841. 

'  Law  of  Mortality,  deduced  from  the  combined  experience  of  17 
offices,  embracing  83,905  policies,  of  which  40,616  are  distinguished  by 
denoting  the  sex  of  the  lives  assured,  and  by  classing  them  into  town, 
country,  and  Irish  assurances.'  Privately  printed  for  the  offices  m 
1848.  Thii  table  was  constructed  on  i^o^ioet,  not  on^isei.*  a  persoa 
insured  in  two  or  more  of  the  seventeen  offices  counted  as  two  or  nkore 
persons,  sll  of  whom  were  bound  to  die  at  the  same  moment.  Perhaps 
this  would  make  little  difference  in  the  general  results,  though  it 
would  be  unsafe  to  assiune  as  much.  Again,  though  seventeen  ofltoea 
were  combined,  yet  the  Equitable  and  the  Amicable  put  together  make 
up  far  the  largest  part  of  the  whole.  The  distinctions  pointed  out 
between  male  and  female  life  (that  is,  auured  lift),  are  no  doubt 
correct,  and  are  very  remsrkable.  FenuJe  life,  though  better  than 
male  life,  appears  worse  among  assured  females  than  among  assured 
males.  But  the  female  diflforenoe  and  the  Inik  diflference  are  probaUj 
to  be  explained  by  reasons  which  more  concern  the  offices  than  the 
student  of  the  physical  law  of  mortality. 

The  publications  of  the  rsgistrar'general  commenced  in  1839.  It 
woiUd  be  impossible  .to  give  any  account  of  this  valuable  and  ever 
growing  mass  of  materials  in  sny  space  which  we  could  afford.  And 
there  wo\ild  be  little  satisfaction  to  the  reader  of  a  few  yean  hence  in 
the  perusal  of  what  he  would  know  must  be  then  very  imperfect.  We 
hope  that  the  registrar-general  himself  will  soon  feel  it  his  duty  to  give 
the  public  a  digMt  of  results,  with  the  proper  references,  and  a  com- 
plete list  of  his  pubHoations.  And  wlien,  speaking  with  due  oflidal 
propriety,  we  mention  the  registrar-general,  all  who  are  oonvenant 
wi^  the  aabject  will  know  that  we  mean  Dr.  Fan*,  who  is  as  much  the 
guiding  ipirit  of  the  Registry  Office  as  Sir  Rowland  Hill  is  of  the  Post 
Office.  ^ 

We  shall  now  proceed  to  give  some  tables  of  mortality,  namely,  the 
Northampton  and  Carlisle  tables,  those  of  the  Equitable  Insiuanoe 
Office,  and  Mr.  Ansell's  Friendly  Societies*  table.  We  shall  give  a  brief 
description  of  each. 

1.  Northampton  Table.    This  table  was  formed  by  Dr.  Price  from 

{ the  burial  registers  at  Northampton,  between  1741  and  1780.    He  has 

not  distinctly  described  the  process  by  which  he  formed  it.    This  table 

was  lor  a  long  time  the  only  one  used  by  the  insunaioe  offioea.    it  is 


760 


MORTALITY,  LAW  OP. 


MORTALITY,  LAW  OF. 


m 


now  known  to  give  the  probabilitieB  of  life  too  low  at  the  younger  and 
middle  ages.  Some  of  dus  (but  probably  not  all)  ia  due  to  th^  inereaaed 
value  of  life  in  Engliuid  since  the  midme  of  the  laat  century.  Thia 
table  contains  both  males  and  females  in  nearly  equal  numbore.  The 
acooidanoe  of  the  NorUiampton  Table  with  De  Moivre's  Hypothesis  at 
the  middle  ages  of  life  is  remarkably  dose.  (Price,  'Obe.  on  Rev. 
IH^ym./  YoL  ii,  p.  94.) 

2.  The  Carlisle  Tabla  The  materials  of  this  table  were  obtained  by 
Mr.  Milne  from  a  tract  publiahed  by  Dr.  Heysham  of  Carlisle,  in  1797, 
containing  the  bills  of  mortality  from  1779  to  1787,  both  incluAve. 
The  proportion  is  ten  females  to  nine  males.  From  the  yerifications 
which  this  table  has  since  received,  it  must  be  considered  as  the  most 
correct  representatLve  of  heklttiy  life  in  England  which  ozista.  (Milne, 
«  On  Annuities,' p.  404.) 

3.  The  Equitable  Table.  The  tract  in  which  this  is  found  la  cited 
above.  It  repreeenta  the  experience  of  the  Equitable  Sode^from 
1760  to  1829,  and  agrees  closely  at  the  middle  ages  with  the  Carlisle 


table.  The  agreement  would  be  a  little  doser  in  most  parts  but  for 
the  following  drcumstanoe.  In  the  formation  of  this  table  it  is  pre- 
sumed that  all  those  who  discontinued  their  insurance  lived,  one  with 
another,  one-half  of  their  year  of  discontinuance  in  the  society.  Kow 
(throwing  aside  short  insurances,  which  are  always  vexy  small  in 
number)  the  modes  of  discontinuance  are  only  abandonment  by  nog^eet 
to  renew  the  premium,  and  sale  to  the  society.  In  the  former  case  tiie 
parties  live  the  whole  year  of  disoontinuance  in  the  society,  since  their 
intention  not  to  renew  would  be  no  bar  to  a  claim  on  the  part  of  their 
executors  jf  their  death  took  place  during  a  year  at  the  beginning  of 
which  premium  had  been  paid ;  and  it  is  well  Imown  that  in  l^e  eariier 
history  of  every  insurance  office,  abandonments  were  much  more 
frequent  than  szdes.  And  even  in  the  case  of  sales  to  the  offlcci  it  may 
reasonably  be  assumed,  unless  proof  to  the  contiaxy  were  shown,  that 
they  take  place,  for  the  most  part,  shortly  before  a  new  premium 
becomes  due,  parties  frequently  choosing  to  ti^e  the  benefit  of  the 
insurance  as  long  as  they  can,  and  to  sell  when  a  new  payment  is 
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approachiiig.  It  must  therefore  be  supposed  (unless,  as  before  hinted 
at,  specific  proof  from  the  records  of  the  office  be  produced  to  the 
contrary)  that  the  discontinuants,  or  a  very  lai^ge  majority  of  them, 
lived  the  whole  year  of  discontinuanoe  in  uie  office.  This  will  make 
the  mortality  a  little  less  than  that  represented  in  the  table,  though 

not  much. 

There  is  also  a  point  on  which,  if  our  information  be  correct,  the 
method  of  forming  this  table  has  been  misapprehended.  Those  who 
study  the  subject  are  aware  of  the  thing  to  which  we  refer  ('  Enc 
Metr./  article  '  Mortality,'  part  ii.,  §  58,  note),  and  will  therefore  com- 
prehend the  following.  It  is,  we  understand,  the  practice  of  the 
society  in  question  to  make  up  the  registers  on  the  first  day  of  January, 
at  which  period  eveiy  person  insured  during  the  previous  year  is  put 
down  as  being  of  the  office  age  which  he  had  at  his  entrance.  Now 
this  office  age  means  the  age  at  the  next  birthday ;  that  is,  one  with 
another,  parties  do  not  attain  their  office  age  tiU  they  have  lived  half 


a  year  in  the  society.  But  on  each  first  of  January'  tlie  partks 
insured  diiring  the  previous  year  have,  one  with  anotcier,  IxTed  half 
a  year  in  the  society,  so  that  they  are  correctly  stated  as  beto^  (d 
their  office  age  when  the  registers  are  made.  The  preface  o£  this 
very  valuable  table  is  not  sufficiently  explicit  on  this  ana  aareral  other 
points. 

4.  The  Friendly  Societies'  Table.  The  materials  for  thia  table  were 
collected  by  the  Society  for  the  Diffusion  of  Useful  Knowledge,  9ad 
were  discussed  by  Mr.  AnseU  in  the  work  dted  above,  whidi  ahouM  be 
in  the  hands  of  every  one  interested  in  the  excellent  inailiutioDs  cf 
which  it  treats.  It  embraces  the  history,  as  to  mortalitrf,  of  24^23 
years  of  life,  among  the  labouring  classes,  from  all  parta  of  £ng3aBd 
indiscriminately,  and  from  1828  to  1828. 

The  explanation  is  as  follows : — Of  10,000  infanta  bom  at  Gariiale, 
1539  would  die  in  their  first  year,  and  8461  would  survive,  ^arhile  4O00 
would  live  to  56  and  upwards.    In  the  Equitable  Table,  of  S922 


II.   YakALT  IUtu  or  Moktautt  vpom  10,000  Lms  aocobdxko  to   ths 
NoBTHAVRDH,  Caalxblb,  Equxtabli,  AKO  FbIBNOIiT  SOCXJETXaB*  Tabx;!!. 
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0  ,3575    1539 


1 

3 
8 

4 
5 


1580 
680 
494 
306 
204 


6 
7 
8 
0 
10 


11 
12 
IS 
14 

15 


281 
180 
188 
105 


16 
17 
18 
19 
20 


21 
22 
33 
24 
35 

26 
27 
28 
29 
30 

81 
83 
38 
84 
35 


86 
37 
88 
39 
40 


41 
43 
48 
44 
45 


46 
47 
48 
49 
50 


51 
53 
58 
54 
55 


89 
00 
01 
91 
93 

09 
109 
130 
139 
140 


U8 
150 
158 
155 
158 


160 
163 
165 
168 
171 


174 
177 
180 
184 
187 


191 
194 
198 
302 
309 


216 
234 
339 
385 
340 


789 
649 
379 
387 
178 


138 
88 
66 
51 
45 


48 
50 
53 
55 
63 


67 
60 
70 
70 
71 


69 
70 
70 
71 
78 


74 
78 
87 
98 
101 


103 
101 
101 
102 
103 


106 
109 
112 
119 
180 


138 
144 
146 
148 
U6 


148 
146 
139 
187 
184 


148 
152 
161 
169 
179 


-8 


i 


78 


72 
78 
74 
74 
75 


75 
76 
77 
75 
78 


73 
78 
78 
78 
76 


77 
77 
78 
78 
81 


83 
85 
87 
91 
93 


95 

99 

105 

108 

110 


118 
115 
116 
130 
137 


139 
138 
188 
143 
150 


161 
178 
188 
198 
308 


£1 


Age. 


60 
68 
66 


69 
71 

74 
77 
80 


88 

86 
89 
91 
95 


98 
101 
105 
109 
113 


117 
131 
135 
180 
185 


140 
145 
151 
156 
163 


168 
175 
181 
187 
194 


300 
307 
315 
233 
288 


348 
354 
366 
270 
293 


0 
1 
2 
8 

4 
5 

6 
7 
8 
9 
10 


11 
12 
13 
14 
15 


16 
17 
18 
19 
80 


21 
28 
38 
34 
35 


36 
37 

38 
39 
80 


86 
87 
88 
89 
40 


41 
43 
43 
44 
45 


46 
47 
48 
40 
50 


51 
53 
58 
54 
55 


81 
83 
33 
84 
85- 


Age. 


56 

57 
58 
59 
60 


61 
63 
68 
64 
65 


66 
67 
68 
69 
70 


71 
73 
78 
74 
75 


76 
77 
78 
79 
80 


81 

82 
88 
84 
85 


86 
87 
88 
89 
90 


91 
93 
08 
94 
95 


90 
97 
98 
99 
100 


101 
103 
108 
104 


847 
850 
878 
887 
403 


410 
483 
453 
467 
490 


516 
548 
575 
610 
649 


694 
746 
806 
877 
963 


1034 
1081 
1130 
1317 
1848 


1478 
1647 
1908 
2051 
3304 


3845 
3538 
8580 
3581 
3609 


8941 
8838 
4875 
6556 
7500 


10000 


I 


190 
809 
343 
388 
885 


858 
874 
883 
898 
411 


485 

444 

465 
491 
516 


588 
681 
781 
903 
955 


1080 
1074 
1088 
1184 
1317 


1888 
1407 
1509 
1588 
1758 


1936 
3163 
3108 
3155 
3606 


8858 
3800 
3598 
3500 
3838 


3174 
3233 
3148 
1818 
3333 


8857 

4000 

6667 

10000 


1 

I 


335 
347 
867 
291 
815 

883 
347 
868 
890 
438 


469 
506 
548 
601 
689 


683 
788 
790 
858 
981 


981 
1048 
1136 
1806 
1830 


1488 
1644 
1931 
2093 
3310 


3826 
3545 
3764 
3473 
8686 


3857 
8148 
8838 
4875 
5556 


7500 
10000 


809 
835 
841 
858 
876 


805 
415 
487 
461 
485 


518 
548 

578 
614 
649 


694 
746 
806 
877 
963 


1084 
1081 
1180 
1317 
1848 


1478 
1647 
1008 
3051 
3304 


3846 
2538 
3530 
3581 
8600 


3941 
8338 
4875 
5556 
7500 


10000 


Age. 


56 
57 
58 
69 
60 


61 

63 

68 

64/ 

65 


66 
67 
68 
69 
70 


71 
73 
78 
74 
75 


76 
77 
78 
79 
80 


81 
88 

88 
84 
85 


86 
87 
88 
89 
90 


91 
93 
98 
94 
95 


96 
97 
98 
00 
100 


101 
103 
108 
104 


III.  Mbah  DuaATiOH  ov  thb  uwn  ov  100  ixdztdvali  ov 

TO  THB  NOBTHAMPTOV,  CaBUSLB,  E^VXTABLB,  AXD  FBXBiaiI.T  SoCtKIIKS*  TaBUB. 


Age. 

0 
1 
3 
8 

4 
5 

6 
7 
8 
0 
10 

11 
IS 
18 

14 
15 

16 
17 
18 
19 
30 

81 
33 
38 
34 
85 

36 
37 
38 
39 
80 

31 
88 
88 

84 
85 

86 
37 
88 
80 
40 

41 
43 
48 
44 
45 

46 
47 
48 
49 

50 

51 
53 
58 
54 
55 

• 

t 
1 

a 

1 

If 

Age. 

0 
1 
3 
8 
4 
5 

6 

7 

8 

9 

10 

11 
13 
18 
14 
15 

16 
17 
18 
19 
20 

Age. 

^ 

1 

4 

7 

Agt. 

3518 
8874 
8770 
8055 
4058 
4084 

8873 
4468 
4755 
4083 
5076 
5135 

56 
57 
58 
50 
60 

1510 
1468 
1415 
1868 
1831 

1680 
1631 
1555 
1493 
1484 

16S4 
1571 
1500 
1449 
1891 

1839 
1486 
14S4 
1S8S 
13S8 

55 

57 
5S 
58 

60 

61 
63 
68 
64 
65 

1375 
1338 
1181 
1185 
1088 

1883 
1881 
1381 
1880 
1179 

1S85 
1279 

188S 
1168 
1118 

1S8S 
1S3S 
1185 
1136 
1089 

CI 
6} 
68 
64 
£5 

4107 
4108 
4079 
4086 
8978 

5117 
5080 
5034 
4957 
4888 

4804 
4737 
4651 
4575 
4500 

4883 

66 
67 
68 
60 
70 

1043 
096 
050 
905 
860 

1187 

1075 

1033 

070 

918 

1061 

1011 

963 

015 

870 

836 
788 
741 
7O0 
661 

1043 
995 
950 
905 
861 

66 
67 
68 

"i 
70 

8914 
8849 
8788 
8717 
8651 

4767 
4701 
4685 
4568 
4508 

4874 
4199 
4135 

71 
73 
73 
74 
75 

817 
774 
783 
683 
654 

865 
816 
773 
788 
701 

817 
774 
733 
693 
654 

71 
73 

73 
74 
75 

?c  ■ 

8585 
8530 
3458 
8399 
8843 

4487 
4857 
4387 
4217 
4146 

4486 
4870 
4308 
4385 
4167 

4053 
8070 
8908 
8886 
3756 

76 
77 
78 
78 
80 

618 
588 
548 
511 

475 

669 
640 
613 
580 
551 

634 
586 
549 
513 
475 

619 
584 

548 
513 
476 

8390 
3389 
8188 
8136 
8085 

4075 
4004 
8981 
8850 
3786 

4097 
4037 
8056 
8884 
8813 

8696 
8636 
8557 
8488 

8480 

31 
88 
38 
34 

35 

J; 

78 

79 

80 

1 

81 
83 
88 
84 
85 

441 
400 
880 
858 
887 

581 
408 
465 
480 
413 

441 
400 
879 
357 
889 

443 

410 
880 
358 
888 

1 

83 
83 
84 
85 

1 

3088 
3983 
3930 
3870 
2837 

8714 
8641 
8560 
8500 
8484 

3741 
8670 
8508 
8536 
8458 

8353 
8285 
3218 
8152 
8086 

36 
37 
38 
30 
80 

81 
S3 
88 
84 
85 

86 
87 
88 
SO 
40 

41 
43 
48 
44 

45 

86 
87 
88 
80 
00 

319 
801 
386 
366 
841 

390 
871 
859 
S47 
838 

831 
803 
289 
380 
356 

319 
801 
386 
366 
341 

86 
87 
88 

89 
60  1 

3776 
3734 
3673 
3630 
2568 

8868 
3808 
3386 
8168 
3100 

8881 
8808 
8386 
3165 
8098 

8031 
3856 
8803 
3838 

3764 

91 
93 
98 
94 
95 

309 
175 
137 
105 
75 

50 

336 
387 
848 
858 
858 

333 
204 
175 
138 
106 

309 
175 
189 
106 
75 

91 
92 
98 
94 
95 

3516 
8464 
3418 
3860 
8808 

8033 
3964 
3896 
2838 
3761 

2697 
3684 
3571 
3509 
3446 

3033 
3050 
3879 
3809 
3740 

3701 
3680 
3577 
3516 
2455 

06 
97 
08 
99 
100 

846 
838 
807 
377 
338 

75 

50 

50 

96 

3356 
3204 
3154 
3108 
3053 

3669 
2599 
3539 
3458 
2887 

3305 
3385 
3376 
8317 
3158 

101 
103 
108 
104 

179 

180 

88 

50 

8003 
1051 
1000 
1849 
17^9 

3883 
2817 
3350 
3181 
3111 

3817 
3347 
3177 
3107 
8086 

3100 
3043 
1084 
1936 
1869 

46 
47 
48 
40 

50 

51 
53 
68 
54 
55 

J 

1 

1750 
1703 
1654 
1606 
1558 

3089 
1968 
1897 
1838 
1758 

1966 
1898 
1830 
1764 
1609 

1818 
1757 
1701 
1646 
1593 

1 

1 
1 

778 


MORTALITY,  LAW  Of. 


persons  attaining  the  a^  of  40,  48  and  44  die  in  the  two  aaeceeding 
yean,  leaying  3885  Bumving  at  their  42nd  birthday. 

Of  the  three  species  of  tables,  this  is  the  most  useful  for  mathe- 
matical deduction,  and  the  least  adapted  for  a  comparative  view.  The 
best  way  of  using  them  for  the  examination  of  their  relative  bearings 
is  to  compare  the  prohcMe  Ufe,  as  it  is  called,  of  the  two,  that  is,  the 
time  in  which  the  numbers  living  are  reduced  one-hslf.  Thus  taldng 
the  age  of  81,  we  see  that  the  numbers  living  in  the  Northampton 
table  are  halved  at  the  age  of  59,  while  in  the  Carlisle  table  this  does 
not  happen  till  the  sge  of  67. 

Thus  of  10,000  persons  attaining  the  age  of  40,  180  die  in  the 
following  year  according  to  the  Canisle  tables ;  while  of  10,000  who 
attain  the  age  of  41, 138  die  in  the  next  year.  This  species  of  table  is 
the  only  one  of  the  three  which  is  immediately  applicable  to  the 
comparison  of  two  sets  of  data  at  and  near  a  given  age ;  while  the  one 
to  which  we  now  come  serves  to  compare  the  total  character  of  two 
sets  of  data  from  and  after  a  given  age.  It  also  unites  the  fluctuations 
of  different  years,  by  compensation :  thus  looking  at  tables  II.  we 
should  hardly  suspect  that  closeness  of  resemblance  between  the 
Carlisle  and  Equitable  tablte,  in  the  value  of  life,  which  is  obvious  in 
those  marked  IlL 

To  avoid  decimal  points,  100  persons  are  supposed  at  each  a^ : 
thus,  100  persons  aged  thirty  enjoy  among  them  8086  years,  acoordmg 
to  the  Friendly  Societies*  tables,  or  each  of  them,  on  the  average,  30*86 
years.  This  sort  of  table  is  much  the  best  for  a  running  comparison 
of  two  laws  of  mortality. 

It  must  be  observed  that  the  two  first  of  the  preceding  sets  of  tables 
attempt  a  degree  of  minuteness  which  cannot  be  supposed  to  be 
attainable  with  existing  data.  To  distinguish  between  the  decrements 
of  two  successive  years,  and  the  percentages  of  the  two  sets  of  deaths, 
woidd  require  much  greater  numbers  of  living  at  the  two  sges  than 
ever  have  been  found  in  the  materials  of  a  table.  Nor  is  the  regularity 
observable  in  these  tables  also  observable  in  the  observations  which 
produoed  them;  this  result  being  obtained  by  hypothetical  adjust- 
ments, so  as  to  attain  the  nearest  representation,  m  the  main,  of  the 
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materials  under  investigation.  This  applies  particularly  to  the  old  lives, 
which  are  but  few  in  number,  and  present  various  diversities  of 
fluctuation.  Almost  all  the  tables  whidi  have  been  constructed 
present  some  general  results  of  utility;  and  we  cannot  but  think  that 
writers  on  this  subject,  by  attending  too  much  to  minute  comparison, 
and  not  enough  to  general  indications,  have  not  made  all  the  legitimate 
deductions  which  the  materials  before  them  would  have  afforded.  We 
proceed  to  some  general  account  of  the  state  of  mortality,  restricting 
ouiselveB  to  the  last  and  present  centuries,  to  life  in  England  only,  and 
to  the  general  variations  of  mortality  and  the  relative  mortality  of  the 
sexes.  * 

The  circumstance  which  must  strike  every  one  as  most  remarkable, 
is  the  great  increase  which  has  taken  place  in  longevity.  To  put  this 
in  a  clearer  light,  we  shall  collect  various  tables  of  the  mean  duration 
of  life,  soedlying  the  epochs  of  their  collection.  The  tables  fohned 
from  male  lives  only,  have  a  capital  letter;  from  female  lives  only, a 
small  letter;  from  both,  a  capital  and  a  small  letter.  At  the  bottom 
of  each  table  is  given  the  period  in  which  all  or  most  of  the  lives 
became  extinct  The  number  in  the  table  is  the  number  of  yeara 
enjoyed  by  ten  individuals :  thus  in  table  T,  at  the  age  of  20,  the 
mean  duration  of  a  single  life  is  the  tenth  put  of  298  years,  or  29*8 
years. 

T  t.  King  William's  Tontine     .        •       .        .  (Finlaison). 

L 1,  London  Table (Simpson). 

O  o,  Norwich  Table (Price). 

B  r,  Chester  Tables* (Price). 

H  h.  Holy  Cross  Table (Price). 

N  n,  Northampton  table (Price). 

A,     Amicable  Society's  Table  t 

C  c,  Carlisle  Table (Milne). 

E,  Equitable  Table (A.  Morgan). 

G  g>  Gfovemment  Annuitants       •       .        .    .  (Finhuson). 

P;    Chelsea  Pensioners (FinlaLson). 

F,  Friendly  Societies' Table        ....  (Fmlaison). 


Age. 

T 

t: 

LI, 

00, 

B, 

'f 

Hh, 

Nn, 

A: 

Ce: 

£: 

G: 

g: 

P: 

F: 

Age. 

0 

6 

10 

876 
890 
857 

434 
404 

193 
860 
848 

383 
403 
408 

381 
483 
419 

888 

474 
453 

889 

468 
460 

353 
408 
898 

•  • 

.  a 

887 
518 
488 

488 

503 
489 
456 

555 
643 
511 

.  ■ 
*  • 

0 

5 

10 

15 
SO 
S5 

380 
SOS 
880 

878 
843 
817 

819 
389 
361 

875 
844 

816 

881 
849 
830 

414 
881 
848 

438 
887 
856 

865 
884 
800 

8V6 
841 

450 
415 
879 

450 
417 
881 

418 
884 
859 

473 
440 
408 

. . 
818 
811 

418 
876 
843 

15 
SO 
35 

30 
85 
40 

868 
341 
317 

390 
368 
387 

386 
315 
196 

389 
361 
383 

398 
360 
830 

.838 
398 
364 

837 
294 
364 

388 
357 
380 

811 
377 
344 

848 
810 
376 

845 
809 
374 

883 
803 
370 

876 
848 
311 

395 
379 
360 

809 
876 
346 

80 
85 

40 

45 

50 
55 

193 
169 
145 

306 
176 
155 

178 
160 
143 

308 
176 
149 

303 
176 
151 

385 
306 

175 

384 
304 
175 

305 
180 
156 

311 
179 
151 

345 

311 
176 

389 
304 
170 

388 
308 
173 

378 
344 
308 

387 
313 
186 

316 
187 
159 

45 
50 
55 

60 
65 
70 

116 
98 
78 

138 

103 

78 

134 

105 

88 

134 

101 

81 

134 

108 

81 

143 

119 

88 

149 
138 
100 

133 

109 

86 

135 
99 

78 

148 

118 

93 

189 

111 

87 

144 

116 

93 

178 
140 
110 

160 
183 
105 

188 

109 

86 

60 
65 
70 

75 
80 

85 

56 ' 

49 

86 

56 
88 
88 

73 
50 

. . 

64 
53 
85 

70 
54 
48 

71 

53 
48 

79 
58 

*  • 

65 
48 
84 

63 
50 
40 

70 
55 
41 

66 
48 
84 

71 
49 
81 

85 
65 

48 

65 
48 
84 

75 
80 
85 

90 
05 

30 
13 

35 
16 

•  • 

15 

35 

•  • 

85 

•  • 

*  * 

34 
8 

39 
14 

88 
85 

36 
11 

30 
13 

38 
16 

.  * 
•  • 

34 
8 

90 
95 

Tontino 
1698  . 

1738 

to 

1737 

1740 

to 
1769 

1773 

to 
1781 

1751 

to 
1780 

1785 
to 

1780 

1740 

to 
1830 

1779 

to 
1787 

1760 

to 
1839 

1760 
to 
.   1830 

1818 

to 

1831 

1838 

to 

1838 

Comparing  tables  made  from  the  same  sex,  or  from  the  mixture  of 
botii,  that  is,  lookii^  at  t,  b,  a,  x,  and  o  together  for  the  males  {f  and  i* 
are  made  from  the  labouring  dasses  exclusively),  at  t,  r,  and  g  for 
females,  and  at  l  1,  h  h,  K  n,  and  o  c  for  both  together,  the  general 
increase  of  longevity  is  suflldenUy  apparent.  The  older  tables,  made 
from  burial-registers,  will  not  prove  more  than  the  general  fact, 
uncorrected  as  they  are  both  for  mcrease  of  population  and  migration. 
The  great  excess  of  the  Carlisle  Table,  it  must  be  rememboed,  is 
partly  owing  to  the  deaths  from  small-pox  having  been  allowed  fot-, 
which,  though  necessary  in  a  table  intended  for  subsequent  use  among 
a  vaccinated  population,  prevents  the  comparison  between  the  Carlisle 
and  preceding  tables  ibom  being  altogether  fair.  The  tables  a  and  T 
are  very  similar,  and  show  that  the  life  of  the  more  provident  class  of 
labouren  (who  resort  to  Friendly  Societies)  is  now  as  good  as  those  of 
the  Amicable  Insurance  Office  in  the  last  century.  That  Society  is 
supposed  not  to  have  been,  in  former  times,  so  careful  in  the  selection 
of  Uves  as  the  modem  institutions  of  the  same  kind.  This  was 
probably  the  case,  though  another  circumstance  may  have  operated 
slOi  more  on  the  table.  Up  to  the  year  1808,  or  thereabouts,  no  lives 
older  than  45  were  taken ;  so  that,  while  the  registers  of  the  Equitable 


Society  have  been  constantly  recruited  with  selected  lives  from  45  to 
60,  as  well  as  at  the  lower  ages,  those  of  the  Amicable  Society  have 
not  had  the  same  advantage  above  the  age  of  45.  We  think  however 
that  much  of  the  difference  between  the  two  arises  from  the  earlier 
period  which  the  tables  of  the  latter  Society  represent. 

That  the  life  of  a  Chelsea  pensioner,  who  is  presumed  to  be  a  worn- 
out  soldier,  should  be  better  than  that  of  the  most  provident  class  of 
labourers,  may  seem  startling  at  first ;  but  it  must  be  observed  that 
this  IS  only  after  the  age  of  40 ;  and  Uie  explanation  of  this  drcum- 
stance  hangs  upon  another  which  it  Ib  essential  to  notice. 

Let  us  compare  the  rdatwe  lives  of  the  young  and  old  in  the 
different  tables;  that  is,  for  instance,  dividing  the  life  of  a  person 
aged  20  into  1000  parts,  we  ask  how  many  such  parts  there  are 
found  in  the  life  of  60.    Ranging  the  results  in  order  of  magnitude, 

*  Mr.  Lubbock's  oorreoted  table  (*  library  of  Useftil  Knowledge,'  Pboba* 
bxlxtt)  woixld  have  been  preferable,  but  the  mean  duration  ii  not  computed. 

t  Formed  some  yeara  ago,  from  the  experience  of  the  Society,  which  has 
existed  aiace  1706.  Their  recorda  however  can  only  be  said  to  begin  from 
1740. 


775 


MORTALITY,  LAW  OF. 


MORTAR. 


rr« 


t:  888 

R, 

866 

Hh,  886 

F: 

864 

G:  876 

Co 

846 

x.      872 
0  0,  860 

A: 

842 

E; 

888 

we  find  tliafc,  the  life  o£  20  being  1000  in  eveiy  table,  the  life  of  60  is 
M  loUowB : — 

P:  608 
LI,  429 
T:  896 
N  n,  896 
g:     818 

To  flhow  tluvk  thk  distnbntton  does  not  arise  from  the  method  of 
forming  the  tables,  we  hare  put  the  oomma  after  all  symbols  of  tables 
formed  from  biutel-vogisterB  (except  the  Carlisle,  which  has  been  in 
erery  point  too  eanfully  oonected  to  allow  it  to  rank  in  method  of 
formation  with  the  rest)  and  subject  to  errors  of  population,  and  the 
oolon  after  those  tables  which  have  been  formed  in  such  a  manner 
that  no  errors  of  the  preceding  kind  can  appear.  It  will  then  readily 
be  seen,  as  a  general  result,  that  old  life  is  relatively  longest  in  those 
tables  in  whioh  life  in  general  is  absolutely  shortest,  and  that  tables 
formed  from  female  life  ezdusivelT  hold  a  mean  rank.  We  have 
observed  the  same  thing  in  many  other  tables,  and  we  think  a  general 
ezplanataon  can  be  given.  It  is  well  known  that  the  admirers  of 
naturo  (many  of  them,  at  least)  formerly  included  savage  life  in  their 
panegyrics,  and  contrasted  the  uniform  good  shape  and  activity  of 
many  wild  tribes  with  the  frequent  deformity  and  debility  of  the 
civilised  man :  this  opinion  however  has  declined  since  it  was  remarked 
that  such  uniformity  of  strength  was  probablv  a  consequence  of  its 
being  impossible  for  a  disabled  or  weakened  individual  to  subsist  where 
thehighest  strength  and  activity  are  required  to  procure  common 
necessaries.  Something  of  the  same  sort  seems  to  take  place  with 
regard  to  mortality :  whero  the  predisposing  causes  of  death  aro  strong 
and  inadequately  met,  the  weaker  constitutions  swell  the  tables  of 
mortality  at  the  younger  ages,  leaving  a  relatively  stronger  class  to  face 
the  chances  of  moro  advanced  life.  Thus  in  uie  case  of  a  disabled 
soldier,  he  who  can  last  to  60  is  half  as  good,  in  point  of  duratbn,  as 
he  was  at  20 ;  while  the  insurer  in  the  Equitable  is  only  one-third 
as  good  reUtively ,  and  absolutely  not  nearlv  so  good  as  the  foimer. 

it  is  sufficiently  obvious  that  female  lira  is  better  than  male,  from 
every  comparison  of  the  preceding  tables,  and  almost  at  every  age.  To 
compare  these  durations,  let  us  suppose  ten  individuals  at  every  age 
in  T  and  t,  b  and  r,  a  and  g.  If  we  then  take  the  united  amounts  of 
their  avenge  lives  from  16  to  86,  we  find  that,  one  age  with  another, 
and  for  eqiud  numbers  of  males  and  females  similarly  custributed. 
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There  appears  then  to  have  been  a  slight  increase  in  the  oomparative 
goodness  of  female  life :  from  which  those  who  admit  it  must  conclude 
that  improved  medical  science  and  greater  accessibility  of  comforts 
lengthen  the  life  of  females  mora  than  that  of  males.  At  any  rate  the 
other  extreme  is  tolerably  well  proved  by  foreign  tables,  Belgian  and 
Swedish  (we  have  none  kithis  oountrrto  settle  the  point),  namely, 
that  when  the  lives  of  women  are  employed  in  laborious  occupations 
in  tiie  open  air,  they  aro  materiaHy  shortened  in  duration.  In  Belgium 
the  lives  of  women  living  in  the  countxy  are,  on  the  whole  population 
in  the  countiy  (mostiv  labourers,  of  coiuve),  shorter  than  those  of  men ; 
'  while  in  the  towns  they  are  longer,  the  proportion  above-mentioned 
being  that  of  1000  to  1071. 

On  the  mortality  of  the  infant  periods  of  life  there  is  but  little 
information.  All  tables,  ezce^  the  Government  Annuitants,  unite  in 
showing  that  the  value  of  life  unproves  up  to  a  period  whidi  difFen  in 
different  tables ;  being  six  yeare  of  age  in  the  Northampton  Table,  and 
five  in  the  Carlisle.  With  respect  to  the  Government  Table  it  must 
be  observed,  that  the  numbers  m  the  first  yean  of  life  are  small,  and 
also  that  all  the  lives  are  selected.  If  then  it  be  more  easy  to  select 
the  best  lives  from  among  infants  than  from  among  grown  people,  the 
anomaly  of  these  tables  is  explained;  and  the  explanation  is  not 
diflicult  to  admit,  if  we  remember  that  the  selection  is  noade  in  most 
cases  by  the  relations  of  the  party  selected,  who  are  perfectly  aware 
both  of  the  state  of  health  of  the  infant  (generally  more  marked  than 
that  of  a  grown  person)  and  the  longevity  of  its  anceston. 

We  are  of  opinion  that  the  CarMe  Ti9i)le  is  more  likely  to  represent 
truly  the  very  old  periods  of  life,  not  from  any  greater  quantity  of 
materials,  but  from  a  better  theory  having  been  applied  in  their  forma- 
tion. It  has  been  very  common  to  end  tables  with  the  oldest  lives 
observed  in  them :  thus  the  Equitable  Table  ends  at  97,  because  the 
latest  of  the  deaths  from  which  it  was  formed  (6144  in  number)  took 
place  at  that  a^  This  is  not  correct  in  principle,  and  is  the  same 
thing  as  if  ,  a  pair  of  dice  having  been  thrown  a  huge  number  of  times 
(say  10,000),  it  should  be  inferred  that  no  runs  of  doublets  should  ever 
be  calculated  on  of  longer  duration  than  those  observed  during  the 
course  of  the  throws.  In  the  case  of  the  dice  we  can  calculate  before- 
hand what  was  the  chance  of  longer  runs ;  and  in  the  table  of  mortality 
we  have  no  d  prwri  calculation,  but  only  observation  of  instances : 
this  throws  a  difflcuH^  in  the  way,  but  that  difficulty  is  not  properly 
met  by  exclusion  of  all  that  has  not  happened  as  impossible.  For  the 
calculations  connected  with  annuities,  &&,  it  is  of  little  consequence, 
beoause  cases  rarely  occur  in  which  the  purohasing  parties  are  above  80 ; 


at  which  age  the  chance  of  living  twenj^  yean  is  so  small,  that  it  would 
not  much  fdSect  the  pecuniaiy  results  if  those  who  could  get  over  the 
period  between  80  and  100  y^n  were  afterwards  supposed  to  live  for 
ever.  But  for  the  determination  of  the  physical  laws  of  the  duration 
of  life,  such  termination  of  the  tables  at  the  oldest  age  of  observed 
death  is  wholly  inadmissible. 

Mr.  Babbage  has  published  ('  Compantive  View  of  Institutions  for 
the  Assurance  of  Lives/  London,  1826 ;  Table  XIL,  Appendix,  from 
Easton's  'Human  Longevity/  Salisbury,  1799)  a  table  formed  from 
1761  persons  who  attained  the  i^  of  100,  which  we  subjoin,  with  audi 
additions  as  will  make  it  correspond  with  those  given  before : — 


Age. 

a 

i 

«l 

Ii 

1 

Mean  dnmtlon. 
100  Persons. 

Age. 

Age. 

IB 

1 
1' 

71 
63 
56 
50 
44 

30 
85 
SI 
28 
25 

22 
19 
16 
14 
12 

10 
9 
8 
7 
6 

5 
4 
8 
2 

1 

^ 

s 

s 

Si 

i 

11 

Age. 

100 

1751 

164 

94 

809 

100 

1 

126 
127 
128 
129 
ISO 

118 
111 
108 
120 
114 

767 
758 
746 
780 
723 

126 
127 
128 
129  ' 
ISO 

101 
102 
103 
104 
105 

1687 
1442 
1280 
1126 
976 

145 
162 
154 
150 
140 

91 
112 
120 
188 

148 

786 
762 
751 
745 
755 

101 
102 
103 
194 
105 

131 
182 
138 
184 
185 

102 
115 
100 
107 
120 

700 
684 
666 
032 
58S 

ISl 
132 
IS3 
IS4 

135 

106 
107 
108 
109 
110 

886 
716 
622 
642 
478 

ISO 
94 
80 
60 

57 

144 
181 
120 
127 
120 

772 
794 
806 
817 
880 

106 
107 
108 
109 
110 

136 
137 
188 
189 
140 

136 
158 
125 
148 

167 

577 
561 
•66 
529 
506 

136 
187 

111 
112 

lis 

114 

115 

416 
868 
826 

294 
268 

46 
40 
84 
81 
29 

115 
108 
104 
106 
110 

886 
680 
885 
826 
817 

111 
112 

lis 

114 
115 

138  < 

139 

140 

141 
142 
14S 
144 
145 

146 
147 
148 
149 
150 

100 
111 
125 
143 
166 

50O 
450 
400 
350 
300 

141 
142 

14S 
144 
145 

116 
117 
118 
119 
120 

284 
209 
185 
168 
148 

28 
24 
22 
20 
17 

107 
115 
112 
128 
119 

818 
804 
801 
80S 
808 

116 
117 
118 
119 
120 

200 
250 
8S3 
600 
1000 

250 
200 
150 
100 
50 

146 
147 
143 
149 
150 

121 
122 
128 
124 
125 

126 

112 

99 

88 

79 

14 

18 

11 

9 

8 

111 
116 
111 
102 
101 

811 
805 
804 
799 
784 

121 
122 
123 
124 
125 

This  table  is  the  neceoaaiy  consequence  of  that  very  large  amount  of 
dubious  testimony  which  exists,  in  various  places,  upon  instancea  of 
particular  longevity.  Looked  at  separately,  there  are  no  means  of 
refuting  any  one  instance;  but  their  united  effect  is  beyond  all 
credibility.  The  ages  of  many  of  these  persons  must  have  been  asoer- 
tained  by  their  own  statements  of  the  earliest  public  events  within 
their  memory,  and  it  is  not  unlikely  that  very  old  perM>ns  frequently 
confuse  what  they  have  heard  talked  about  in  their  infancy  with  what 
they  have  seen  themselves.  There  is  also  a  natural  tendeoey  to 
exaggerate  great  age.  Enough  however  remains,  when  every  possible 
allowance  has  been  made  for  error,  to  show  that  the  remaining  life  of 
a  peifton  aged  100  years  is  not  so  very  small  as  it  is  generally  believed 
to  be ;  and  we  strongly  suspect  that  the  last  26  years  of  the  Carlisle 
Table  are  no  exaggeration,  but  really  considerably  short  of  the  actual 
law  which  prevails  among  the  middle  classes  of  society. 

MORTAR.  The  cementing  or  binding  materials  used  in  building 
operations,  which  have  a  lime  base,  in  one  or  other  of  its  forms,  are 
known  technicidly  by  the  name  of  Mobtabs  ;  and  they  are  either  com- 
posed of  the  ordinary  varieties  of  limes  and  sand ;  or  of  plaster,  or  of 
cement,  mixed  with  the  same  material;  or  again,  in  certain  cases,  of 
limes  mixed  with  peculiar  volcanic  productions,  such  as  Puzzuolakos 
and  Tbasb.  The  term  mortar  is  therefore  a  generic  one,  though  its 
use  is  almost  ccmfined  in  practice  to  the  mixtures  of  Ume  and  sand 
emploved  for  the  purpose  of  building. 

In  we  article  Lms,  reference  has  been  made  to  the  theoretioal  con- 
ditions affecting  the  proportions  of  sand  it  may  be  advisable  to  mix 
with  the  respective  varieties  of  that  material;  but  it  msy  be  here 
stated  that  precisely  in  the  ratio  of  the  expansion  of  the  lime  during 
its  absmption  ol  water  is  it  able  to  suj^rt  a  larger  volume  of  sand  f  <»- 
the  purpose  of  mortar  making.  It  thenoe  follows  that^  as  the  hydraulic 
limes,  or  those  which  set  under  water,  do  not  expand  much  under 
those  dreumstanoes,  they  support  a  smaller  quantity  of  sand  than 
the  rich,  or  pure,  limes  can  do.  In  fact,  the  best  hydraulic  limes  will 
not  carry,  to  use  a  workman's  phrase,  more  than  about  li  to  2 
proportions  of  sand  to  1  of  the  lime ;  both  being  measured  in  bulk, 
and  after  the  slaking  of  the  lime ;  whilst  the  rich  limes  will  carry 
as  much  as  8  proportions  of  sand  to  1  of  lime,  when  made  into  mortar. 
Thus  the  better  a  lime  is  fitted  for  the  purposes  of  external  masoniy, 
the  smaller  vnll  be  the  proportion  of  sand  it  will  bear ;  and  to  illus- 
trate this  principle  by  the  practice  of  our  London,  or  southern,  buildsrs 
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it  may  suflloe  to  state,  that  the  chalk  lime  is  usually  mixed  with  8 
I)Oitions  of  sand  to  1  of  lime ;  the  semi-hydraulic  graystone  lime,  from 
the  chalk-marl,  with  2}  sand  to  1  lime ;  whilst  the  blue-lias  lime  is 
mixed  with  proportions  of  14  sand  to  1  lime. 

The  operation  of  ordinary  mortar  making  depends  for  its  success 
upon  the  eneigy  and  the  stability  of  the  crystallisation  of  the  lime ;  for 
the  sand  simply  acts  tlie  part  of  furnishing  a  nucleus  around  which  the 
crystals  may  arrange  themselyes,  and  unless  it  should  happen  to  contain 
a  notable  proportion  of  silica^  the  soluble  state  it  will  remain  chemi- 
cally inert  Now  the  pure  carbonates  of  lime  yield  a  caustic  lime, 
which  is  very  easily  soluble  in  water,  and  which  aoes  not  crystallise  at 
{^  when  kept  in  hurge  masses  ;  and  ike  only  lime  compounds  able  to 
solidify  unaer  water — whether  salt  or  fresh — are  those  which  contain 
the  various  proportions  of  silicate  of  alumina,  described  in  the  article 
Lnra.  It  is  on  this  account  that  in  countries,  such  as  Holland,  or 
Central  Italy,  where  tiie  natural  limestones  are  remarkably  pure  car- 
bonates, it  IS  customary  to  introduce  into  the  mortars  to  be  employed 
in  hydxatUic  building  tiie  trass  and  puzsuolanos  obtained  in  the  same 
districts,  because  those  materials  are  composed  of  the  dehydrised 
silicate  of  idumina,  which  when  ground  fine  will  combine  chemically  with 
the  pure  hydrated  carbonate  of  lime.  It  was  supposed  that  any 
dehydrised  silicate  of  alumina  would  produce  this  result,  and  the 
French  and  Qerman  engineers,  following  the  occasional  practice  of  the 
ancient  Romans,  actually  substituted  underbumt-brick  dust  for  the  trass 
or  puEzuolano,  in  some  marine  walling,  and  some  canal  works.  But  it 
would  appear  that  peculiar  condUtions  of  the  silicate  of  alumina  are 
requisite,  at  least  in  the  case  of  mortars  intended  to  resist  the  action  of 
sea-water ;  because  in  almost  evory  Instance  the  mortars  composed  of 
pounded  bridks,  lime,  and  sand,  have  disintegrated  after  a  snort  ex- 
posure to  the  sea ;  those  which  were  only  exposed  to  the  action  of 
n-esh  water  have  resisted  more  successfully,  and  it  is  notorious  that  the 
Roman  mortars  possess  a  t^  extraordinaiy  hardness  and  durability, 
even  at  the  present  day.  mthout  dwelling  upon  these  still  rather 
obscure  points  in  the  theory  of  the  action  of  limes,  it  may  suffice  here 
to  observe  that  the  above  considerations  point  out  the  nature  of  the 
mortars  required  for  particular  positions,  or  for  particular  works. 
Thus,  the  mortars  required  for  hydraulic  works  in  sea-water  must  be 
composed  of  the  most  energetic  cements,  and  the  latter  must  even  be 
uised  without  any  mixture  of  sand,  if  the  mortars  are  intended  to  be 
at  once  exposed  to  the  action  of  the  sea ;  if,  however,  the  mortars  can 
be  protected  for  a  sufficient  length  of  time  to  allow  the  crystallisation 
to  take  place  effectually,  the  cements  may  be  mixed  with  sand,  or  even 
the  best  hydraulic  limes  may  be  used.  For  river  work,  in  non-tidal 
rivers  espedally,  the  best  hydraulic  limes  should  be  used ;  and  for  all 
exposed  waUing;  the  common  descriptions  of  hydraulic  lime  may  be 
resorted  to;  whilst  the  purer  limes  should  be  reserved  for  intonal 
works,  and  for  surface  renderings  of  snudl  ihickness. 

In  the  preparation  of  the  various  mortars  the  first  operation  to  be 
performed  is  the  slaking  of  the  lime  or  cement.  In  the  case  of  the 
ktter  class  of  materials,  which  are  always  ground  before  being  used, 
tiie  osJy  precaution  to  be  observed  is  to  avoid  bringing  them  into  a 
fluid  state;  or,  in  otiier  words,  it  is  advisable  only  to  add  enough 
water  to  bring  them  to  the  consistency  of  a  tenacious  modolling  dav ; 
especial  care  oeing  also  taken,  to  moisten  the  stones  or  bricks  to  be 
used  simultaneouuy  with  them,  so  as  to  prevent  any  absorption  of 
moisture  from  the  cements.  In  the  case  of  the  hydraulic  limes,  when 
used  without  being  previously  ground,  the  slaking  is  nerf  ormed  either 
in  pits  or  by  aspersion,  or  by  immersion;  and  the  object  to  be 
obtained  is  to  cause  tiie  Kme  to  fall  into  a  fine  dry  powder,  in  the 
state  of  the  hydrate ;  which  powder,  however,  would  not  possess  the 
power  of  crystallising  without  the  addition  of  a  further  quantity  of 
water.  This  additional  quantity  of  water  is  added  at  the  same  time 
as  the  sand,  introduced  for  the  purpose  of  affording  nuclei  around 
which  the  crystals  of  tiiie  lime  may  arrange  themselves;  and  it  is 
indispensable  that  the  whole  of  the  hme  in  a  mortar  should  have  been 
thbroughly  slacked  before  it  is  placed  in  the  work.  At  the  present 
day,  in  all  laorge  building  operations  the  mortar  is  made  by  means  of 
PuQ-lciLLS,  or  mortar-nulls,  the  latter  being  formed  of  large  stone  or 
iron  wheels  revolving  in  hollow  basins ;  and  when  those  machines  are 
properly  used  the  mortar  is  more  uniform  in  quality,  and  more  free 
from  core  than  in  the  ordinary  process  of  manufacture.  The  core  is, 
in  fact,  the  under-burnt  lime,  which  slakes,  when  in  lump,  less 
quickly  than  the  rest  of  the  lime,  and  is  therefore  exposed  to  take  on 
its  action  of  expansion  at  a  different  period;  this  action  would, 
perhaps,  disturb  tne  crystallisation  of  the  rest  of  the  work,  and  great 
precautions  are  required  to  prevent  its  occurrence ;  it  is  known  amongst 
workmen  by  the  phrase  of  "  the  lime  blowing."  The  pure  rich  limes 
are  more  exposed  to  this  class  of  action  than  even  the  hvdraulic 
ones ;  because  in  the  process  of  calcination  some  portions  of  the  lime* 
stone  become  not  only  tmder,  but  also  otuers  become  over  burnt,  and 
the  periods  of  slaking  of  the  core,  produced  by  either  of  those 
causes,  differ  materially  from  that  of  the  normal  lime.  Great  care 
is  therefore  required  in  slaking  the  rich  limes,  and  the  old  Romans 
seem  to  have  adopted  the  custom  of  slaking  them  at  least  three  years 
before  the  mortars  were  made;  a  far  grei^sr  quantity  of  water  nmy 
be  used  with  these  limes  than  with  the  hydraulic  varieties,  and  indeed 
the  London  builden,  when  about  to  employ  the  ordinaiy  chalk  lime 
for  plastoring  purposes,  actually  run  it,  as  they  say ;  or  they  reduce 


it  to  a  fluid  state  and  run  off  the  liquidinto  a  tank,  where  the 

of  water  is  sUowed  to  evaporate.  This  operation  of  running  would 
effectually  destroy  any  of  the  hydraulic  limes,  and  it  is  important 
with  the  latter  only  to  present  the  quantity  of  water  strictiy  required 
for  its  hydration.  Unfortunately  working  men  are  so  careless  tnat  it 
is  .practically  impossible  to  ensure  the  observance  of  tiie  precaution  of 
keeping  the  bricks  or  stones  so  wet  as  that  they  should  not  be  able 
to  abstiaot  moisture  from  the  mortar;  and  it  thus  almost  always 
happens  that,  even  in  the  manipulation  of  hydraulic  limes,  a  larger 
quantity  of  water  is  used  than  would  theoretically  be  required. 

The  mixture  of  the  sand  with  the  lime,  or  cement,  is  eitiier  effected 
by  hand  or  by  means  of  the  pug-mill;  and  the  proportion  above 
indicated  for  the  various  descriptions  of  lime  should  be  strictiy  adhered 
to,  and  ascertained  by  actual  measurement;  the  lime  itself  being 
slaked,  reduced  to  powder,  and  measured  in  that  state.  In  ordinary 
operations  it  may  not  be  necessary  to  observe  such  extreme  accuracy, 
but  for  hydraulic  works  it  is  essential  that  all  precautions  should  be 
taken;  and  therefore  it  is  equally  essential  that  the  proportions  of  the 
lime  and  of  the  sand  should  be  ascertained  by  some  nfer  test  thui 
the  eye  of  the  labourer  charged  with  makiiu^  the  mortar.  Be  this  as 
it  may,  the  sand  to  be  used  for  mortar  would  be  a  dean,  shaip, 
angular,  silicious  sand ;  free  from  loam,  day,  and  huge  lumps  of  stone, 
or  of  oxide  of  iron :  and  it  must  be  distributed  as  equally  as  possible 
through  the  mass. 

The  mortars  obtained  by  the  use  of  trass  and  puasuolano  do  not 
contain  the  same  quantities  of  sand  which  they  would  ordinarily  do, 
because  the  trass,  &c.,  replace  it  to  a  veiy  great  extent.  In  the  north 
of  Europe  it  is  customary  to  mix  8  parts  of  lime  in  powder,  8  parts 
of  trass,  and  8  of  sand  for  hydraulic  works;  and  in  the  souUi  of 
Europe,  88  parts  of  lime  with  45  of  puzzuolano,  and  22  of  sand;  but 
the  value  of  these  mixtures  depends,  after  all,  on  the  care  and  attention 
with  which  the  various  ingredients  are  brought  in  contact  with  one 
another.  Oocationally  other  substances,  such  as  smith's  ashes,  pounded 
tiles,  the  roasted  da^  nodules  of  the  ironstones,  &c.,  have  been  mixed 
with  lime  and  sand  m  the  preparation  of  mortars ;  and  they  commu- 
nicate to  them  some  unimportant  qualities  of  colour,  or  even  at  times 
some  additional  powers  of  setting,  which  render  their  use  in  particular 
places  desirable,  as  for  instance,  for  pointing  old  brickwork,  or  for 
bedding  chimney-pots,  or  other  analogous  details  of  a  building  which 
are  much  exposed  to  variations  of  atmospheric  conditions.  The 
ordinary  pointing  mortar  is  made  from  the  purer  ridi  limes  careful^ 
slaked  and  prepared  for  the  purpose. 

In  the  neighbourhood  of  Pans  the  gypsum,  or  sulphate  of  lime,  vi 
frequentiy  used  as  a  mortar,  for  walling  purposes  in  positions  which 
are  not  exposed  to  much  humidity ;  and  this  description  of  mortar  is 
often  used  as  a  temporary  protection  to  the  slower  settixtg  hydraulic 
lime  mortars  in  sea-water. 

MORTARrBOATS.  Under  the  word  Oun-Boats  the  present  mode 
of  arming  small  vessels  has  perhaps  been  suffidentiy  noticed.  The 
increased  use  of  shells  in  naval  warfare,  to  be  fired  from  ordinary 
cannon,  converts,  in  fact,  every  ship-of-war  into  a  bomb-vessd;  houoe 
the  term  mortar-boat  will  not  long  dengnate  any  particular  build  of 
vessels,  although  a  few  small  craft  of  light  dn^  of  water  are  still  so 
called  in  the  navy,  but  the  term  will  merge  into  that  of  gun-boat 

MORTARS  are  j^eces  of  ordnance  which,  compared  with  guns,  are 
very  short,  and  which  are  employed  to  throw  abeUs  or  carcasses  at  con- 
siderable elevations  (generally  at  45**,  but  sometimes  as  much  as  70*), 
in  order  that  the  missile  may  range  to  a  great*  distance,  and,  by  falling 
nearly  vertically  upon  the  object  (a  barrack,  magaaine,  or  casemate), 
may  crush  it  by  the  momentum  acquired  in  descending.  Mortars  are 
either  of  iron  or  brass ;  they  rest  upon  solid  beds,  and  the  trunnioBS 
or  cylinders  upon  which  they  turn,  in  giving  the  required  elevation, 
are  placed  at  tne  lower  extremity  of  the  pieoe.  A  mortar  platf onn,  in 
a  battery,  should  be  very  strong,  in  order  that  it  may  bear  the  gnat 
recoil  or  shock  of  the  piece  when  fired ;  and  it  should  be  oarelolly 
laid  in  a  horlEontal  position. 

The  calibres  of  mortars  in  the  British  service  are  4},  5|,  8, 10,  aod 
18  inches.  All  these  different  kinds  of  mortars  are  used  on  land,  and 
the  two  last  are  also  employed  an  the  navy;  but  in  this  latter  service 
the  pieces  are  about  16  mches  longer  than  the  land-service  pieces  of  the 
same  calibre,  and  are  much  heavier,  the  sea-service  18  in.  wei^is 
101  cwt.  and  the  land-service  86  cwt  The  two  first-mentioned  are 
sometimes  called  royal  mortars. 

By  varying  tiiie  chuge  of  powder  in  the  same  mortar,  it  has  been 
found  that  there  is  a  particular  devation  which,  with  eadi  charge,  gives 
a  longer  range  than  is  obtained  from  an  equal  charge  at  any  other 
devation.  It  has  also  been  found  that  the  devatioos  which  give  the 
longest  ranges  differ  much  in  two  mortars  of  different  calibres,  but  of 
like  proportions,  even  when  chai^ged  with  quantities  of  powder  bearing 
the  same  proportion  to  the  weights  of  the  shdls,  but  for  the  sake  of 
simplicity  they  are  all  generally  fired  at  45*,  and  the  tildes  are  all 
ammged  for  that  devatioxk 

It  has  been  supposed  that  mortars  were  employed  in  the  year  1405, 
at  the  siege  of  the  castie  of  Naples,  but  on  no  other  ground  ^Mn  a 
statement  that  srtiUery  of  considerable  magnitude  was  conveyed  into 
Italy  with  the  army  of  Charles  YIIL  In  1588,  however,  the  use  of 
mortars  must  have  been  well  known,  since,  in  the  Appendix  to  the 
Colloquies  of  Tartaglia,'  which  was  published  in  that  year,  the  method 
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of  fiUixig  and  projecting  carcajnes  is  fully  described :  and  it  appears  that 
in  the  aame  year  BheTls  were  thrown  from  ordnance  at  the  siege  of 
Wachtendonk.  [Bomb.]  Bed-hot  shot  were  thrown  from  mortars  at 
the  siege  of  -Bremen,  by  the  Swedes,  in- 1665. 

The  first  artillerists  were  somewhat  capricious  in  the  formation  of 
their  great  ordnance ;  and  among  the  various  kinds  which  they  devised 
maybe  mentioned  what  were  called  Partridge  mortars.  These  had 
one  great  central  bore  for  the  reception  of  the  shell ;  and  about  it,  on 
the  face  of  the  mussle,  were  sunk  thirteen  chambers,  each  of  which 
contained  a  grenade.  The  shell  and  grenades  were  discharged  at  the 
same  time,  and  in  the  air  they  must  haye  appeared  like  a  flight  of 
birds ;  from  which  circumstance,  no  doubt,  the  name  of  mortar  was 

The  Dutch  eng^eer  Coehom  inyented  a  small  mortar  for  throwing 
grenades  into  the  coyered-ways  of  places.  They  were  capable  of  being 
carried  about  and  served  by  one  man;  consequentiy  they  could  be 
readily  brought  up  to  a  convenient  spot,  and  rapdly  fired  when  it  was 
intended  to  drive  the  defenders  from  behind  the  i>arapet8.  In  the 
French  service  Pierrien  (small  mortars  loaded  with  stones)  are  still 
employed  for  the  same  purpose. 

In  tiie  year  1771  an  experiment  was  tried  at  Gibraltar  on  the  dis- 
charge of  stones  from  an  excavation  in  the  rock.  The  figure  of  the 
excavation  is  a  parabolic  conoid,  whose  axis  is  4  feet  long,  and  whose 
diameter  at  the  muzzle  is  8  feet.  It  was  charged  with  27  lbs.  of 
powder  and  1470  stones ;  and,  on  the  explosion  taking  place,  nearly 
one-fourth  of  the  stones  were  projected  to  the  distance  of  100  yards. 
There  are  several  rock-mortars,  as  they  are  called,  at  Bfalta,  and  such 
may  on  many  occasions  be  very  useful  both  in  the  defence  and  in  the 
attack  of  a  fortified  place. 

MOBTGAGK  A  general  notion  of  a  mortgage  may  be  collected 
from  the  following  passage  in  Littieton  (§  882),  who  treats  of  mort- 
gages as  then  in  use,  under  the  general  head  of  estates  upon 
condition. 

"  If  a  feoffinent  be  made  upon  such  condition,  that  if  the  feoffor  pay 
to  the  feoffee,  at  a  certain  day,  402.  of  money,  that  then  tiie  feoffor  may 
re-enter,  &c., — ^in  this  case  the  feoffee  is  <alled  tenant  in  morgage, 
which  is  as  much  to  say,  in  Frendi,  as  mortgage  ;  and  in  Latin,  mor- 
tuvm  vadium.  And  it  seemeth  that  the  cause  why  it  is  called  mort- 
gage is,  for  that  it  is  doubtful  whether  the  feoffor  will  pay,  at  the  day 
Bimted,  such  sum  or  not :  and  if  he  doth  not  pay,  then  the  land, 
which  is  put  in  jdedge  upon  condition  for  the  payment  of  the  money, 
is  taken  from  him  for  ever,  and  so  dead  to  him,  upon  condition, 
&c.  And  if  he  doth  pay  the  money,  then  the  pledge  is  dead  as  to  the 
tenant,  ftc." 

The  money  thus  agreed  to  be  paid  by  the  feoffor  must  be  supposed 
to  be  money  borrowed  from  the  feoffee,  or  the  amount  of  a  debt  due 
from  the  feoffor  to  the  feoffee,  though  Inttieton  does  not  expressly  say 
so.  According  to  the  terms  of  this  contract,  if  the  feoffor  or  the 
feoffor's  heir  did  not  pay  the  money  at  the  time  appointed,  the  land 
became  the  absolute  property  of  tiie  feoffee. 

The  mortuum  vadium  of  Glanville  (book  x.)  is  evidentiy  a  different 
thing  from  the  mortuum  vadium  of  Littleton,  and  Glanville's  explana- 
tion of  the  terpi  seems  more  applicable  to  his  mortuum  vaditmiy  ♦■^^w 
Littieton's  is  to  the  mortgage  which  he  describes.  "  When  an  immov- 
able thing,"  says  Glanville, "  is  put  into  pledge,  and  seisin  of  it  has 
been  delivered  to  the  creditor  for  a  definite  term,  it  has  either  been 
agreed  between  the  creditor  and  debtor  that  the  proceeds  and  rents 
shall  in  the  meantime  jreduce  the  debt,  or  that  they  shall  in  no 
measure  be  so  applied.  The  former  agreement  is  just  and  binding ;  the 
other  unjust  and  dishonest,  and  is  that  called  a  mortgage,  but  this  is 
not  prohibited  by  the  king^s  court,  although  it  considers  such  a  pledge 
as  a  spedes  of  usiuy."    (Beames*  Trand.) 

Littleton  describes  the  old  and  strict  law  of  mortgage;  but  the 
courts  of  equity  gradually  introduced  such  modifications  as  to  con- 
vert a  mort^^ige  from  its  andent  simplidty  into  a  very  artificial  and 
coQ4>lioated  arrangement  A  mortgage  is  a  contract,  and  therefore 
requires  two  persons  at  least,  one  of  whom  borrows  and  the  other  lends 
mouey.  The  boirower  is  the  owner  of  land  which  he  conveys  or  trans- 
fers as  a  security  to  the  lender  of  the  money :  the  borrower  is  called 
the  mortgagor,  and  the  lender  is  called  the  mortgagee.  The  whole 
transaction  is  properly  termed  a  mortgage ;  but  the  name  is  sometimes 
i^lied  simpler  to  the  debt.  The  nature  of  this  contract,  as  it  is  now 
understood,  will  best  appear  from  a  brief  enumeration  of  the  essential 
terms  of  tiie  instrument  called  a  mortgage  deed.  For  the  sake  of 
simplidty,  tiie  case  of  a  mortgage  in  fee  may  be  taken  as  the  example ; 
and  the  remarks  which  follow  must  be  conudered  as  applicable  to  that 
description  of  mortgage. 

The  instrument  of  mortgage  is  a  deed  indented.  It  commences  by 
redtin^  that  the  mortgagor  is  the  owner  in  fee  simple  of  the  lands 
which  it  is  intended  by  tiie  deed  to  convey  to  the  mortgagee,  and  that 
the  mortgagee  has  agrMd  to  lend  him  a  certain  sum  of  monqr  on  the 
security  of  the  lands.  It  is  then  declared  that,  in  pursuance  of  the  said 
agreement)  the  mortgagee  has  paid  to  the  mortgagor  the  sum  of  money 
which  he  (the  mort^igee)  has  agreed  to  lend.  The  mortgagor  then  con- 
veys to  the  mortgagee  and  his  heirs  the  lands  in  question,  with  a 
condition  that  if  the  mortgagor,  his  heirs,  executors,  administrators,  or 
assigns,  shall  pay  to  the  mortgagee,  his  executors,  &c.,  the  sum  of 
money  borrowed,  with  interest  for  the  same  at  the  rate  in  the  instru. 


ment  mentioned,  upon  a  future  day,  which  is  namwl  in    the   deei 
(generally  a  year  from  the  date  of  the  mortgage  deed),  ivztlioiit  acr 
deduction  or  abatement  whatsoever,  the  deed  shall  then  cease  aixd  hi 
void  to  all  intents  and  purposes,  or  that  the  mortgagee  shall  recotDvcj 
the  premises  to  the  mortgagor.    In  addition  to  this  oonveyanoe  of  tic 
lan^,  the  mortgagor  promises  and  undertakes  to  pay  the  princdpik 
money  borrowed,  and  interest  on  the  same,  at  the  rate  and  at  the  tiiat 
before  mentioned  in  the  instrument ;  and  he  also  oovenants  (as  U» 
legal  phrase  is)  that  he  has  full  right  to  convey  the  lands  in  the  mas 
ner  expressed  in  the  previous  part  of  the  instrument..     It  is  further 
agreed  that,  after  the  mortgagor  shall  have  failed  to  pay  the  priccipaJ 
sum  of  money,  and  interest,  or  any  part  thereof,  as  before  agreed,  tbt 
mortgagee,  ms  heirs,  or  assigns,  may  take  possession  of  the  lands  s? 
conveyed  as  aforesaid,  and  use  and  enjoy  them,  and  take  the  rents  asc 
profits,  without,  any  hindrance  or  intoruption  from  the  mortgag:? 
his  heirs,  executors,  adlministrators,  or  assigns,  or  any  other  perBOD  cr 
persons.    It  is  also  provided  that  until  the  mortgagor  shall  have  cud; 
such  default  in  payment  as  aforesaid,  he,  his  heirs,  or  aaadgns,  stru 
hold  and  enjoy  and  recdve  the  rents  and  profits  of  the  lands  witbjr 
any  interruption  or  hindrance    from  the  mortgagee,  his    heirs,  cc 
assigns.    In  many  mortgage  deeds  it  is  also  provided,  that  if  the  prir^ 
dpal  money  and  ix\^rest,  or  any  part  thereof,  are  not  paid  at  the  Hm 
agreed  on,  the  mortgagee  may  sell  the  mortgaged  lands  (giving  proper 
notice  to  the  mortgagor  of  such  his  ii^tentiou,  if  notice  is  provided  i<r 
by  the  instrument) :  it  is  also  provided  that  after  paying  out  of  tk 
proceeds  of  the  sale,  and  out  of  any  rents  or  profits  which  he  may  h^ri 
received  from  the  lands,  the  costs  and  expenses  of  the  ssJe,  ud  sl 
other  expenses  incurred  in  the  execution  of  the  trust  for  sale,  as^l 
retaining  what  is  due  to  him  for  principal  and  Interest,  the  mortgagee 
must  pay  the  surplus,  if  any,  to  the  mortgagor,  his  heirs,  executor?. 
administrators,  or  assigns,  or  as  he  or  thev  shall  direct.       In  deeds 
which  contain  a  power  of  sale,  it  is  usual  to  insert  a  proviso,  thsi 
such  power  of  sale  is  not  to  destroy  or  prejudice  the  mortgagee's  ri^: 
of  f oredosure. 

These  arp  the  essential  parts  of  a  mortgage-deed,  which  is  vari>*d 
according  to  the  estate  or  mterest  in  the  lands  whidii  the  mortgager 
conveys  to  the  mortgagee,  and  according  to  the  special  agreennent  of  ths 
parties.  By  the  execution  of  the  deed,  the  estate  of  the  mortgagor  is 
the  lands  mortgaged  is  conditionally  transferred  to  the  mortgagee,  bat 
the  mortgagor's  estate  is  not  forfdted  till  he  makes  default  in  paymes: 
of  the  money  borrowed  and  interest  at  the  time  named  in  the  deed. 
The  money  borrowed  is  however  seldom  pud  at  the  time  agreed  oa. 
the  consequence  of  which  is  that  the  mort^igor's  estate  is  forfeited  bj 
his  not  fulfilling  the  condition,  and  the  mortgagee  becomes  the  abeokU 
legal  owner  of  tiie  land,  or  of  such  estate  in  it  as  was  conveyed  to  faim. 
He  can  then  bring  an  action  of  ejectment  against  the  mortgagor,  ft 
the  mortgagor  is  in  possession  of  the  land,  without  giving  him  notice : 
and  he  can  do  this  even  before  default  in  payment,  unless  it  is  agreed 
by  the  mortgagenleed  that  the  mortgagor  shall  remain  in  paeseanisi 
tiU  he  makes  default,  and  a  clause  to  this  effect  is  commonly  inserted 
in  the  deed.  After  the  mortgage  is  made,  the  mortgagor  cannot  tna^o 
a  lease  of  the  lands  without  the  mortgagee's  consent,  for  he  has  n^ 
interest  in  the  land  out  of  which  he  can  create  a  legal  estate  ;  and  if 
any  such  lessee  gets  possession  of  the  land,  the  mortgagee  may  eject 
him.  But  the  lessee  who  claims  by  a  titie  prior  to  the  mortgage  is  sot 
affected  by  the  mortgage  transaction,  though,  after  default  is  madt 
and  he  has  notice  from  the  mortgagee,  he  is  bound  to  pay  to  biwi  the 
future  rents  and  those  which  are  then  due. 

There  has  been  considerable  discussion  as  to  the  nature  of  the 
relation  of  the  mortgagor  in  possesnon  and  tiie  mortgagee ;  and  thii 
relation  has  been  supposed  to  be  that  of  tenant  and  landlord,  tlie 
nature  of  the  tenancy  varying  according  as  we  contemplate  it  before  or 
after  default.  But  this  seems  an  erroneous  view  of  the  l^al  e&ct 
of  the  contract,  and  the  supposition  of  a  tenancy  is  perfectly  useles 
for  the  explanation  of  the  rights  dther  of  the  mortgagor  or  mortgagee, 
which  are  determined  by  the  instrument  of  mortgage,  and  by  the  weQ- 
established  jurisdiction  of  courts  of  equity  in  matt^  of  mortgage. 

From  the  time  of  default  being  made,  the  several  interests  of  tb« 
mortgagor  and  the  mortgagee  in  the  land  must  be  considered  as  chieflj 
belonging  to  the  jurisdiction  of  oquity.  When  the  mortgagee,  bj 
default  of  the  mortgagor,  has  become  the  absolute  legal  owner  of  the 
lands,  the  mortgagor  possesses  what  is  called  the  equity  of  redemption. 
This  equity  of  redemption  is  considered  by  courts  of  equity  as  an 
estate  in  the  land :  it  may  be  devised  by  the  mortgagor,  and,  in  ease  <^ 
his  intestacy,  it  wiU  descend  to  his  heir ;  it  may  be  sold,  or  it  may  be 
mortgaged ;  it  is  subject  both  to  dower  (in  equity,  by  8  &  4  Wm.  IV., 
c.  105)  and  curtesy ;  and  it  may  be  settled  like  a  legal  estate. 

By  the  statute  1  Vict,  c.  28,  made  for  the  purpose  ot  explain- 
ing the  statute  of  limitations  (8  &  4  Wm.  IV.,  c.  27),  it  was  enacted. 
That  any  person  entitied  to  or  claiming  under  any  mortgage  of  land  (as 
defined  by  the  last-mentioned  act)  may  make  an  entey  or  briog  an 
action  at  law  or  suit  in  equity,  to  recover  sudi  land,  at  any  time 
within  twenty  years  next  after  the  last  payment  of  any  part  of  the 
principal  money  or  interest  secured  b^  such  mortgage,  idthough  more 
than  twenty  years  may  have  elapsed  smoe  the  time  at  which  the  right 
to  make  such  entry  or  bring  such  action  or  suit  in  equity  shall  hare 
first  accrued.  This  act  was  passed  to  protect  the  mortgagee  who  aUons 
the  mortgagor  to  c^mtinue  in  possession  of  the  land  or  in  the  receipt  fd 
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the  rents  and  profits ;  and  it  secures  to  him  his  rights  for  twenty 
years  after  the  last  payment  of  principal  or  interest  by  the  mortgagor. 
By  the  3  &  4  Wm.  iV.,  o.  27,  when  a  mortgagee  has  got  possession  of 
the  land  or  receipt  of  Uie  profits,  the  mortgagor,  or  the  person  daiming 
through  him,  can  only  bring  a  suit  to  redeem  the  lands  within  twenty 
years  next  after  the  commencement  of  such  possession  or  receipt,  or 
within  twenty  years  from  the  time  when  the  mortgagee  or  ihe  person 
claiming  through  him  last  acknowledged  in  writing  to  the  mortgagor, 
or  some  person  claiming  his  estate,  or  to  the  agent  of  such  mortgagor 
or  person,  his  title  of  mortgagor  or  right  to  redemption.  The  mort- 
gagor, or  the  person  claiming  under  him,  may  therefore,  at  an^  time 
-within  the  limits  aboye-named,  tender  to  the  mortgagee  his  principal 
money  and  interest,  and  claim  a  reconveyance  of  the  luids;  and  if  the 
mortgagee  will  not  accept  the  tender  and  reconYey,the  mortgagor  may 
compel  him  by  filing  a  bill  in  equity  for  the  redemption  of  his  lands. 

A  mortgagee  can  transfer  his  mortgage  to  another.  The  transfer  or 
assignment  as  it  is  generally  called,  oonsiats  of  two  parts  expressed  in 
one  deed,  the  transfer  of  the  debt,  and  the  conyeyanoe  of  the  land, 
which  is  the  security  for  the  debt.  If  the  mortgsgor  is  not  a  party  to 
the  assignment,  the  assignee  takes  the  mortgage  exactly  on  ihe  terms 
on  which  the  assignor  held  it  at  the  time  of  Qxe  assignment.  If  there- 
fore the  mortgagor  should  happen  to  have  paid  the  whole  or  any  part 
of  the  debt,  the  assignee,  in  coming  to  a  settlement  with  him,  must 
submit  to  aJlow  sudi  payment  in  diminution  of  ihe  original  debt  which 
the  assignor  affected  to  aesignto  him. 

Though  the  mortgagee,  after  the  mortgagor's  default  in  payment  of 
the  principal  money  and  interest,  has  the  absolute  legal  estate,  he  is 
still  considered  by  courts  of  equily  only  to  hold  it  as  a  aecurity  for  his 
debt.  The  legal  estate  in  the  land  will  descend  to  the  mortgagee's 
heir,  or  will  pass  by  his  will,  if  duly  executed ;  but  the  heir  or  devisee 
takes  only  the  legal  estate  in  the  land,  and  tiie  money  or  debt  (as  a 
general  rule)  belongs  to  the  mortgagee's  administrator  or  executor. 

If  the  principal  money  and  interest  are  not  paid  at  the  time  agreed 
on,  the  mortgagee  may  file  a  bill  of  foreclosure  against  the  mori^igor. 
By  such  bill  the  mortgagee  calls  on  the  mor1^;agor  to  redeem  his 
estate  forthwith,  by  payment  of  the  principal  money,  interest,  and 
costs;  and  if  the  mortgagor  does  not  do  this  within  the  time  named  by 
the  decree  of  the  court  (which  is  generally  within  six  months  after 
report  has  been  made  of  what  is  due  for  pnncipal,  interest,  and  costs), 
he  is  for  ever  foreclosed  and  barred  of  his  equity  of  redemption,  and  the 
mortgagee  becomes  the  owner  of  the  land  in  equity,  as  he  was  before 
at  law.  If  the  money  is  paid  at  the  time  named,  the  mortgagee  must 
reconvey  the  land,  and  deliver  up  to  the  mortgagor  all  the  deeds  and 
writings  in  his  possession  relating  to  the  land. 

If  both  the  mortgagor  and  mortgagee  are  living  at  the  time  when  the 
lands  are  redeemed,  and  nothing  has  been  done  by  either  party  to 
assign  or  transfer  his  interest  to  any  other  person,  the  transaction  ia  a 
very  simple  one :  the  mortgagor  pays  hia  debt  and  interest,  and  ihe 
mortgagee  reconveys  the  land&  The  settlement  of  aocounts  between  the 
mortgagor  and  mortgagee  may  be  rendered  more  difficult  by  the  cir- 
cumstance of  the  mortgagee  having  received  the  rents,  for  which  the 
decree  for  redemption  provides  that  he  must  account.  It  may  however 
happen  that  the  mortgagor  or  mortgagee  is  dead,  or  that  they  have 
aeverally  disposed  of  their  interests  in  ue  lands,  or  all  these  events  may 
have  happened,  which  renders  the  settlement  much  more  complicated. 
To  take  the  case  of  mortgagor  and  mortgagee  being  dead.  As  every 
mortgage  transaction  implies  a  debt  from  Uie  mortg^lgor  to  the  mort> 
gagee,  which  he  is  bound  to  pay,  even  if  there  are  no  covenants  for 
payment  in  the  mortgage-deed,  it  followed  that,aooordin^  to  the  general 
rule  of  law,  lus  personal  estate  was  in  the  first  instance  liable  to  pay  the 
mortgage  debt,  unless  he  had  by  his  will  made  a  different  provision  for 
payment  of  it.  Thus  the  heit  or  devisee  of  the  equity  of  redemption 
might  be  entitled  to  call  on  the  administrator  or  executor  to  pay  the 
mortgage  debt.  If  however  the  lands  in  question  were  not  mortgaged 
by  the  mtestate  or  devisor,  but  the  equity  of  redemption  descended  or 
was  devised  to  him  from  or  by  the  mortgagor,  or  if  he  purdiased  the 
equity  of  redemption,  hia  personal  estate  was  not  liable  to  pay  the 
mortgage  debt ;  but  the  person  who  derived  his  title  to  the  land  from 
such  intestate,  devisor,  or  purchaser,  took  it  subject  to  the  burden  of 
the  mortgage  debt,  and  tms  is  still  the  law  as  to  lands  devolving  under 
wills  dated  previously  to  the  Ist  of  January,  1855.  For  other  cases 
the  law  is  now  altered  by  17  &  18  Vict,  c  118,  so  that  land  in  mort- 
gage passes  to  the  heir  or  devisee  cum  onere. 

When  a  mortgage  deed  contains  a  power  of  sale,  which  is  exercised 
in  the  lifetime  of  the  mortgagor,  the  surplus  money  is  personal  estate ; 
but  if  the  sale  is  effected  after  the  mortgagor's  death,  the  money 
belongs  to  his  heir  or  the  devisee  of  the  lanihu 

The  person  entitled  to  receive  the  debt  is  the  administrator  or 
executor  of  the  mortgagee ;  for,  as  already  observed,  the  land  is  only 
conaidered  as  a  seciuity  for  ihe  debt,  which  the  mortgagor  has  bound 
himself,  his  heirs,  executors,  and  admixustrators,  to  pay  to  the 
mortgagee,  hi?  executors,  administrators,  and  assigns.  Thus,  whether 
the  mortgagee  dies  without  having  or  after  having  assigned  his 
mortgage,  the  money  is  a  debt  due  to  the  personal  representative  of 
the  mortgagee,  or  to  his  assignee,  or  to  the  peraonal  representative  of 
the  assignee,  if  the  assignee  is  dead.  When  the  debt  is  received  by 
the  person  entitled  to  receive  it,  the  person  who  has  the  l^g^l  owner- 
ship of  the  land,  whether  he  be  heir  or  devisee,  is  bound  to  convey  it 


to  the  person  who,  on  the  payment  of  the  debt,  becomes  entitled  to 
the  legal  estate.  In  such  case,  on  payment  of  the  debt  to  the  person 
entitled  to  receive  it,  the  heir  or  devisee  is  by  a  fiction  oonverted  into 
a  trustee  for  the  person  entitled  to  the  land.  The  mortgagee  may, 
however,  by  express  declaration,  convert  the  mortgage  debt  into  land 
(according  to  the  technical  expression),  and  make  it  pass  as  land  by  his 
will,  in  which  case  the  devisee  will  have  the  same  title  to  the  money  as 
he  would  have  had  to  the  land  if  it  had  been  absolutely  the  property  of 
the  mortgagee. 

When  the  mortgagor  has  mortgaged  his  equity  of  redemption  (which 
he  may  do  as  often  as  he  pleases),  every  new  mortgagee  has  his  claim 
on  the  land  as  a  security  for  his  debt,  according  to  the  order  in  which 
his  mortgage  stands.  This  is  the  general  rule ;  but  it  is  sulnect  to 
various  exceptions,  which  depend  on  particular  circumstances.  Thus  a 
mortgagee  ox  the  equity  of  redemption  will  be  postponed,  as  to  his 
security,  to  a  subsequent  mortgagae  who  has  advanced  his  money 
without  notice  of  the  prior  mortgage,  if  such  subsequent  mortgagee 
should  be  able  to  obtain  the  legal  estate. 

If  a  second  mortgagee  obtains  the  title-deeds  of  the  estate,  this  will 
not  give  him  a  preference  over  a  prior  legal  mortgagee,  unless  the  prior 
mortgagee  has  parted  with  or  failed  to  get  possession  of  the  title-dseds 
for  fraudulent  purposes,  or  through  gross  negligence.  But  though  the 
second  mortgagee  has  no  priority,  when  there  is  neither  fraud  nor 
negligence,  he  will  not  be  compelled  to  give  up  tiie  title^eeds  to  the 
first  mortgagee,  unless  the  first  mortgagee  pays  him  his  debt  and 
interest 

A  legal  mortaage  is  effected  by  an  instrument  which  transfers  the 
l^gal  estate.  When  a  mortgagor  makes  a  second  mortgaoe,  and  uses 
the  form  of  a  logal  conveyance,  this  also  is  called  a  legal  mortgage, 
though  there  is  no  transfer  of  any  logal  estate,  for  the  legal  estate  is 
already  conveyed  to  another  person.  This  kind  of  mortgage  ms^  be 
called  a  mortgage  of  an  equity  of  redemption,  by  way  of  distinguiiaDing 
it  from  l^e  equitable  mort^ige  next  mentioned.  An  agreement  in 
writing  to  transfer  an  estate  as  a  security  for  the  repayment  of  a  sum 
of  money,  is  called  an  equitable  mortgpage,  because  it  gives  the  intended 
mortgagee  a  right  to  have  a  logal  mortgage,  and  in  a  court  of  equity 
gives  him  in  fact  all  the  rights  of  a  logal  mortgagee.  A  deposit  n  the 
title-deeds  of  an  estate,  or  of  the  copy  of  court-roll,  as  a  security  for  a 
debt  contracted  at  the  time  of  the  deposit^  or  previously  to  the 
deposit,  constitutes  an  equitable  mortgage.  An  eauitable  mortgagee, 
by  deposit  of  title-deeds,  hss  a  preference  over  a  subsequent  purchaser 
or  mortgagee  who  obtains  the  logal  estate  with  notice  of  the  equitable 
mortgage. 

It  the  mortgagor  is  not  seised  in  fee,  but  has  only  a  limited  interasb 
in  land,  as  a  lease  for  years,  the  mortgagor  by  taking  an  assignment  of 
the  lease,  becomes  liable  for  the  rent,  end  to  the  covenants  ^Mmtwwwl 
in  the  lease,  though  he  has  never  taken  possession  of  the  prenusea 
inclu4ed  in  it  The  ssme  rule  was  for  a  time  held  to  apply  to  an 
equitable  mortgagee  by  deposit  of  title-deeds  [Lxask]  ;  but  in  a  recent 
case  it  was  decided  that  the  equitable  mortgagee  is  not  liable  to 
such  covenants  (Moores  v.  Cheat,  8  Sim.  508),  and  so  the  matter  stands 
at  present    See  also  Moore  v.  Greg,  2  PhilL,  724. 

The  preceding  remarks  appiv  to  mortgages  of  land  only,  in  which 
there  are  many  peculiarities  wnich  arise  from  the  condition  of  legal 
ownership  of  land  in  this  country.  But  other  kinds  of  property  may 
be  mort^iged,  such  as  chattels  personal,  a  life-interest  in  a  sum  of 
money,  or  a  policy  of  insurance,  or  a  ship,  or  shares  in  a  ship.  The 
subject  of  pawning  or  pledging  of  goods  is  treated  under  Plidox,  and 
also  the  rules  of  Uie  Roman  law  as  to  Hypothecs  and  Pignus.  The 
equitable  lien  on  land,  which  is  classed  among  mortgages  by  some 
writers,  is  briefly  noticed  under  Likn;  and  mortgages  of  ships  under 
Ship. 

No  attempt  has  been  made  to  lay  down  all  or  the  greater  part  of  the 
rules  applicable  to  mortgages.  The  explanation  of  these  redes  would  fill 
a  large  volume.  The  general  principles  of  all  mortgages  are  however 
here  laid  down,  and  the  reader  must  consult  professional  books  for 
particular  cases. 

MORTIFICATION  (in  Medicine)  is  the  death  of  any  tissue.  It  may 
occur  from  a  variety  of  causes,  as  intense  inflammation  [iNrLAmu- 
tiom],  or  from  anything  which  is  followed  by  a  cessation  of  the  circu- 
lation of  blood  through  a  part,  as  diseases  of  the  arteries  and  veins,  the 
pressure  of  tumours  and  foreign  bodies,  excessive  debility,  &o.,  or  from 
any  sudden  and  violent  chemical  or  mechanioal  agent,  as  strong  acids 
or  other  corrosive  substances,  excessive  heat  or  odd,  violent  blows,  &c 
The  process  of  reparation  consists  in  the  separation  of  the  living  tissues 
from  the  dead,  the  removal  of  the  latter  by  absoxpUon  or  by  .being 
thrown  off  externally,  and  the  granulation  and  cicatrisation  of  the 
exposed  surface  of  the  former. 

MORTMAIN.  By  the  9  Hen.  IIL  c.  86  (Magna  Charta),  it  was 
declared  that  it  shoiUd  not  be  lawful  for  the  future  for  snv  person  to 
give  hia  land  to  a  religious  house,  so  as  to  take  it  back  agam  and  hold 
it  of  the  house ;  and  any  such  ^t  to  a  religious  house  waia^  declared  to 
be  void,  and  the  land  was  forfeited  to  the  lord  of  the  fee.  The  reason 
of  this  provision  is  obvious,  if  we  consider  the  nature  of  the  feudal 
tenure;  and  indeed  it  is  distinctly  expressed  In  ibe  preamble  of  the 
statute  of  the  7  Edward  L,  sometimes  entitled  'De  Religioais,'  as 
follows : — "  Whereas  of  late  it  was  provided  that  religious  men  should 
not  enter  into  the  fees  of  any  without  the  licence  and  consent  of  the 
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chief  lorda  (capitaliuxn  dominonim)  of  whom  such  fees  are  immediately 
held ;  and  whereas  religions  men  have  entered  as  well  into  fees  of  their 
own  as  those  of  others,  by  appropriating  them  to  their  own  nse  and 
buying  them,  and  sometimes  receiving  them  of  the  gifts  of  others,  by 
which  means  ihe  services  due  from  such  fees,  and  which  were  originally 
provided  for  the  defence  of  the  realm,  are  unduly  withdrawn  and  the 
chief  lords  lose  theur  escheats  of  the  same,"  &o.  The  statute  then  for- 
bids any  religious  person  or  any  other  to  buy  or  sell  lands  or  tene- 
ments, or  under  colour  of  a  gift  or  term  of  years,  or  any  other  title 
whatever,  presume  to  receive  from  any  one,  or  by  any  other  means, 
art,  or  contrivance,  to  appropriate  to  himself  lancu  or  tenements,  so 
that  such  lands  or  tenements  come  into  mortmain  in  say  way  (ad 
manum  moiiuam  deveniant),  .under  pain  of  forfeiture  of  the  same. 
The  statute  then  provides,  that  if  it  be  yiolated,  the  lead  of  whom  the 
lands  are  holden  may  enter  within  a  year ;  or  if  he  UM^ect  to  enter, 
the  next  lord  may  enter  within  half  a  year ;  and  if  all  ^e  chief  lords 
ot  such  fees,  being  of  full  age,  within  the  four  seas,  and  out  of  prison, 
nedeet  to  enter,  Uie  king  may  enter. 

The  general  notion  of  mortmain  may  be  collected  from  the  words  of 
this  statute,  the  term  being  used  to  express  lands  belonging  to  any 
corporate  body,  eodeeiastical  or  temporal,  sole  or  aggregate.  Various 
explanations  have  been  offered  as  to  the  reason  wny  lands  of  this 
description  were  said  to  be  in  mortmain,  or  in  mortua  manu  ;  that  is, 
in  a  dead  hand.  Under  the  feudal  s^ptem,  lands  held  by  any  coxporate 
body  or  person  might  not  inappropriately  be  said  to  be  in  a  dead  hand 
as  to  the  lord  of  the  fee;  for  as  a  corporanon  has  perpetual  continuance 
and  succession,  the  lord  lost  the  profits  in  his  lands  which,  under  the 
strict  system  of  tenures,  he  derived  either  from  the  services  of  the 
tenant,  while  alive,  or  from  the  death  of  the  tenant  and  other  ciroum- 
stanoes  incident  to  such  event.  Accordingly,  the  best  explanation  of 
the  meaning  of  this  term  seems  to  be  timt  offered  by  Coke,  that "  the 
lands  were  said  to  come  to  dead  hands  as  to  the  lords,  for  that  by 
alienation  in  mortmain  they  lost  whoUy  their  escheats,  and  in  effect 
their  knights'  services  for  the  defence  of  the  realm,  wards,  marriages, 
reliefii,  and  the  like,  and  therefore  was  called  a  dead  hand,  for  that  a 
dead  hand  yieldeth  no  service."  Similarly,  the  old  Tnortuum  vadinm 
seems  to  have  been  so  called  because  the  land  in  pledge  was  for  the 
time  dead  to  the  pledger.    [Mobtoaoe.] 

Before  the  9th  Hen.  III.  c.  86  was  passed,  a  ikian  might  give  or  sell 
his  lands  to  religious  as  well  as  any  other  penons,  umess  it  was  for- 
bidden in  the  gUt  of  the  lands  to  himself ;  and,  accordingly,  the  great 
lords,  on  making  a  grant  of  land,  used  to  insert  a  clause  preventing  the 
sale  or  gift  to  religious  and  also  to  Jews :  "  Licitum  sit  donatorio  rem 
datam  dare  vel  vendere  oui  voluerit,  exceptis  viris  religiosis  et  JudeiB^" 
(Bracton,foL18.)* 

Thisstattite  of  Edward  I.  prevented  gifts  and  alienations  between 
eor^rate  bodies  or  persons  and  others ;  but  it  was  eluded  by  a  new 
device,  apparently  invented  by  the  <deigy,  and  probably  most  used  by 
the  redi^ous  houses.  These  bodies,  pretending  a  title  to  the  land 
which  they  wished  to  acquire,  brought  an  action  for  it  by  hprceeipe 
qttod  reddat  against  the  tenant,  who  coUusivdy  made  default,  upon 
which  the  religious  house  had  judgment,  and  entered  on  the  land. 

The  statute  of  the  18  Edward  L  (Westminster,  2),  c.  82,  provided 
against  these  recoveries  of  lands  obtained  by  collusion;  for  it  was 
enacted,  that  after  the  default  made,  it  should  be  inquired  whether  the 
demandant  had  any  right  in  his  demand  or  not ;  and  if  the  demandant 
were  foimd  to  have  no  right,  the  land  was  declared  to  be  forfeited  to 
the  lords  mediate  and  immediate,  similarly  as  was  provided  by  the 
previous  statute  of  Edward  I.  Another  prorision  of  this  statute  (c.  88) 
furnishes  curious  evidence  as  to  the  devices  practised  for  the  purpose 
of  eluding  the  statutes  of  mortmain.  The  words  of  Uie  enactment  will 
best  explain  the  allusion :— •"  Forasmuch  as  many  tenants  set  up  crosses 
or  permit  them  to  be  set  up  on  their  tenements,  to  the  prejudice  of 
their  lords,  in  order  that  the  tenants  may  defend  themselves  by  the 
privflegM  of  Templars  and  Hospitallers  against  the  chief  lords  of 
the  fees,  it  is  enacted,  that  sudi  tenements  be  forfeited  to  the  chief 
lords,  or  to  the  king,  in  the  same  way  in  whicdi  it  is  enacted  elsewhere 
with  respect  to  tenements  alienated  in  mortmain  "  {de  tenemenHt  aUmatia 
ad  moHuam  manum). 

Various  other  statutes  were  passed  in  the  reigns  of  Edward  I.  and 
Edward  IIL  relating  to  mortniain ;  but  the  next  important  statute  is 
that  of  the  15  Bicbard  II.,  c  5.  As  corporations  could  not  now  acquire 
lands  by  purchase,  gift,  lease,  or  recovery,  they  had  contrived  another 
new  device,  said  to  be  mainly  the  invention  of  or  mainly  practiBed  by 
ecclesiastical  bodies  or  persons.  The  device  consisted  in  this :  the 
lands  in  question  were  conveyed  to  some  person  and  his  heirs  to  the 
use  of  the  eodeHiantical  body  or  person  and  tibeir  or  his  successors.  In 
this  way  the  legal  estate  was  not  in  the  possession  of  those  who  could 
not  legally  hold  it,  but  in  a  person  who  had  such  I^gal  capacity ;  and 
the  use  or  profit  of  the  land,  tiie  beneficial  interest  m  it,  was  secured 
to  the  ecdesiaatical  body  or  person,  contraiy  to  the  spirit  of  the  pre- 
vious statutes,  though  not  contrary  to  their  expressed  provisionB. 
The  statute  of  Biohard,  after  dedfuring  that  this  use  was  idso  mort- 

«  Viner  (art  <  llortmafai  *},  quoting  Coke,  who  writes  this  pauoge  *'Lieitam 
sit  AMotoH,"  ttyt,  •«  QuKre  if  It  should  not  be  dmatOf  donee.*'  Such  a  bhmder 
night  have  been  avoided  by  looking  at  the  original,  or  might  have  been  eorreoted 
oven  vithoat  doing  so. 


main,  further  declared  all  such  conveyances  to  be  void^  and  that  tL« 
lords  might  enter  on  lands  so  oonveyed,  in  the  manner  pit>yided  for  by 
the  statute  De  BeUgiosis.  This  disttnetion  of  the  ownership  of  land 
into  the  legal  and  beneficial  was  undoubtedly  derived  by  the  dei^ 
from  the  IUlc  distinction  in  the  Boman  law  between  qu»ritarian  and 
honitarian  ownership,  which  is  briefly  and  distinctly  expressed  by 
Gains  (ii.  40). 

Though  the  statute  De  Beli^osis  was  in  its  terms  comprehensive 
enough  to  include  all  alienations  to  corporate  bodies  or  persons,  it  is 
clear  that  this  statute  was  mainly  directed  against  the  deiigy,  both 
regular  and  secular.  The  ecclesiastical  oorporationa  were  more  nume- 
rous than  any  other,  and  had  been  more  active  in  gettiii^  lands  into 
their  huids.  This  statute  of  Bichard  II.,  however,  expressly  extendi 
the  statute  De  BeUgiosis  to  lands  purehased  to  the  use  of  gniUs  or 
fraternises,  from  whieh  it  has  been  inferred  that  the  dootnne  of  mort- 
main had  not,  before  the  date  of  this  statute,  applied  to  guilds  or 
fraternities.  The  statute  De  BeUgiosis  is  by  this  statute  of  Richard  H 
expressly  declared  to  apply  also  to  what  we  now  call  municipal  eorpo- 
rations,  and  the  statute  places  such  bodies  in  aU  respects  on  the  same 
footing,  as  to  the  purchase  of  lands,  with"peoide  of  zeligian.''  If 
such  bodies  as  these  had  been  considered  within  the  statute  De 
BeUgiosis,  it  seems  dear  from  the  statute  of  Bichaid  IL  that  their 
acquisitions  of  land  had  only  recently  become  of  such  magniiude  as  to 
make  it  seem  expedient  to  make  a  speoial  declantion  by  statute  as  to 
them. 

A  statute  of  Henry  VIII.  (28  Henry  VIII.,  c  10),  oommonly  osQsa 
an  Act  against  supentitlons  uses,  is  perhaps  hardly  a  statute  i^aiask 
mortmain  in  the  strict  sense  of  the  term.  The  statate  enseted  tlal 
feoffionents,  fines,  recoveries,  and  other  estates,  made  of  lands  sad 
hereditaments  to  the  use  of  parish  churches,  chapels,  guilds,  fratemitiflB, 
commonalties,  &c.,  erected  and  made  of  devotion  or  by  common  oooseBl 
of  the  people  without  any  corporation,  or  to  uses  for  perpetual  obit% 
or  a  continual  service  of  a  priest,  were  declared  to  be  void  as  to  sack 
g^fts  as  were  made  after  we  Ist  of  March  in  the  year  in  which  the 
statute  was  passed,  for  any  tenn  exceeding  twenty  years  from  the 
creation  of  such  uses.  From  the  words  "  by  common  consent  of  the 
people,  without  any  coxporation,''  it  can  hardly  be  inferred  that  a 
numb^  of  individuals  could  take  in  perpetual  sucoession  vrithooft 
being  incorporated,  as  some  writers  suppose;  for  ''to  take  by  per 
petual  succession  without  being  incorporated"  involves  a  oontradictioa. 
^or  can  the  statute  be  construed  as  admitting  by  impUcation  such  • 
power  of  perpetual  sucoession  in  uninooiporated  individuals.  Hie 
statute  destroys  all  such  estates  and  interests  in  land  as  in  any  way  or 
by  any  persons  were  held  to  the  use  of  the  establishments  or  ooUeetiooi 
of  incuviduals  mentioned  and  described  in  the  statute. 

The  subsequent  statutes  passed  in  the  reign  of  Henry  VIII.  (27 
Hen.  VIII.,  c.  28 ;  81  Hen.  VIII.,  c.  18 ;  87  Hen.  VIII.,  a  4),  togetho* 
with  the  statute  passed  in  the  first  year  of  Edward  VI.  (1  £dw.  VL, 
c.  14),  put  an  end  to  religious  houses  and  many  other  establiahmenta 
which  had  been  the  Bpecial  objects  of  the  statutes  of  mortmain  and 
superstitious  uses.  The  consideration  of  what  are  now  legally  caBed 
superstitious  uses  properly  comes  under  the  head  of  Uses,  Supxb* 
STmons  AND  Gharitablb. 

The  king  could  always  granta  Ucence  to  aUen  in  mortmain^  or,  more 
correctly  speaking,  he  could  remit  the  forfeiture  consequent  upon 
aUenation,  so  far  at  least  as  concerned  himself ;  but  suoh  lemissioD 
could  strictly  only  affoct  his  own  rights,  and  not  those  of  the  mesne 
lords,  unless  they  also  consented.  It  was  the  practice,  before  the  king 
granted  his  Ucence,  to  sue  out  a  writ  of  ad  quod  damnum,  in  order  that 
inquiry  might  be  made  and  the  king  informed  what  damage  hims^ 
or  others  might  sustain  from  the  Ucenoe.  This  practice  howerer  feO 
into  disuse  long  before  the  statute  of  the  7  ft  8  WiU.  IIL,  a  37,  whieh 
authorises  the  king  to  grant  to  any  person  or  persons,  coxporate  or  not, 
licence  to  aUen  in  mortmain,  and  to  purchase  and  hM  in  mortmaia 
any  lands  or  hereditaments,  uid  that  such  lands  shall  not  be  suhject  to 
foidfeiture.  When  a  Ucence  to  hold  lands  in  mortmain  is  granted,  it 
generaUy  specifies  the  amount  in  value  of  the  lands  to  be  h^d  by  the 
corporation  to  'which  it  is  granted,  and  if  the  corporation  should  be 
evex*  found  to  acquire  lands  beyond  this  value,  such  lands  are  forfeited 
to  the  lord. 

Until  the  statute  of  9  Geo.  IL,  a  86,  presentijr  mentioned,  though 
lands  could  not  be  aUened  in  mortinain,  yiat  certam  gifts  to  oorporate 
bodies  were  held  good.  Thus,  if  a  feoffinent  was  made  to  a  dean  and 
chapter  to  perform  a  charitable  use  (within  the  48  Elii.,  o.  4),  it  was 
good,  though  they  could  not  be  seised  to  another's  use ;  and  a  devise 
to  a  coUege  to  a  charitable  use  within  this  statute  was  also  good.  (Hoh, 
186 ;  1  Lev.,  284.) 

The  statute  of  the  9  G^.  IL,  a  86,  is  now  oommonly,  though  not 
correctly,  caUed  the  Statute  of  Mortmain.  It  applies  oxut  to  'Rn^^mw^A 
and  WflJes.  It  is  entitied  "An  Act  to  restrain  the  iKsposition  of  Lfands, 
whereby  the  same  become  inaUenable.**  The  provisions  and  object  of 
this  enactment  cannot  be  otherwise  expressed  than  by  stating  the  first 
section  at  full  length  :•*'  Whereas  gifto  or  alienations  of  lands,  tene- 
ments, or  hereditaments,  in  mortmain,  are  prohibited  or  restrained  by 
Magna  Charta  and  divers  other  wholesome  laws,  as  prejudicial  to  and 
agamst  the  common  utiUty;  nevertheless  this  pubUo  mischief  has 
of  late  greatly  increased  by  many  huge  and  improvident  aUenations  or 
dispositions  made  by  hngmshing  or  dying  penons^  or  by  other  persons. 
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to  vuea  called  charitable  uses,  to  take  place  after  their  death,  to  the 
disherison  of  their  lawful  heirs;  for  remedy  thereof  be  it  euacted, 
that  froxn  and  after  the  24th  day  of  June,  1786,  no  manors,  lands, 
tenements,  rents,  advowsons,  or  other  hereditaments,  corporeal  or 
incorporeal  whatsoeyer,  nor  any  sum  or  sums  of  money,  goods, 
chattels,  stocks  in  the  public  funds,  securities  for  money,  or  any  other 
personal  estate  whatsoeyer,  to  be  laid  out  or  disposed  of  in  the  pur- 
chase of  any  lands,  tenements,  of  hereditaments,  shall  be  giyen,  gnmted, 
aliened,  limited,  released,  transferred,  assigned,  or  appointed,  or  any  ways 
oonyeyed  or  settled  to  or  upon  any  person  or  persons,  bodies  pontic  or 
corporate,  or  otherwise  for  any  estate  or  interest  whatsoeyer,  or  any 
ways  charged  or  encumbered  by  any  penon  or  persons  whatsoeyer,  in 
trust  or  for  the  benefit  of  any  charitable  usee  whatsoeyer,  unless  such 
gift,  oonyeyance,  appointmentu  or  settlement  of  any  such  lands,  tene- 
ments, or  hereditaments,  sum  or  sums  of  money,  or  personal  estate 
(other  than  stocks  in  the  public  funds),  be  made  by  deed  indented, 
sealed  and  delivered,  in  the  presence  of  two  or  more  credible  wit- 
nesses, twelye  calendar  months  at  least  before  the  death  of  such 
donor  or  grantor  (including  the  days  of  execution  and  death),  and  be 
enrolled  in  His  Majesty's  High  Court  of  Chancery  within  six  calendar 
months  after  the  execution  thereof ;  and  unless  such  stock  be  trans- 
ferred in  the  public  books  usually  kept  for  the  transfer  of  stocks,  six 
calendar  months  at  least  before  the  death  of  such  donor  or  grantor 
(including  the  days  of  the  transfer  and  death) ;  and  unless  the  same  be 
made  to  take  effect  in  possession  for  the  charitable  use  intended  im- 
mediately from  the  muing  thereof,  and  be  without  any  power  of  reyo- 
cation,  resenration,  trust,  condition,  limitation,  clause,  or  agreement 
whatsoeyer,  for  the  benefit  of  the  donor  or  grantor,  or  of  any  person  or 
parsons  claiming  under  him."  The  act  provides  that  what  relates  to 
the  time  before  the  grantor's  death  for  sealing  the  deed  and  making  the 
transfer  shall  not  extend  to  any  purchase  to  be  made  really  and  bon4 
fide  for  a  full  and  valuable  consideration,  actually  paid  at  or 
before  the  making  of  such  conyeyance  or  transfer  without  fraud  or 
collusion.  The  two  universities  of  Oxford  and  Cambridge,  and  the 
colleges  within  them,  were  excepted  from  the  operation  of  the  act ; 
and  the  colleges  of  Eton,  Winchester,  and  Westminster,  but  in  favour 
of  the  scholani  only,  were  also  excepted.  This  act  limited  the  number 
of  advowsons  which  any  college  or  house  of  learning  (before  referred 
to  in  the  act)  could  hold;  but  this  restriction  was  removed  by  the 
45  Oeo.  III.,  o.  101.  By  the  6  Qeo.  IV.,  c.  89,  the  Britiah  Museum  is 
excepted  from  the  statutes  of  mortmain;  and  various  other  public 
bodies  haye  been  in  Uke  manner  excepted  by  act  of  parliament  The 
judicial  interpretation  of  this  act,  called  the  Mortmain  Act,  has 
preyented  a  large  amount  of  property  from  being  given  to  charitable 
uses.  A  bequest  of  money  for  charitable  purposes,  to  arise  from 
the  sale  of  land,  is  yoid;  or  of  money  due  on  mortgages;  or  of 
money  to  pay  off  the  mortgage  on  a  chapel ;  or  of  money  to  build 
a  chapel,  unless  some  land  already  in  mortmain  ia  distinctly  pointed 
out  by  the  terms  of  the  bequest ;  or  of  mortgages  both  in  fee  and 
for  years;  or  of  money  to  be  laid  out  on  mortgage  security.  This 
act  can  only  be  called  a  Mortmain  Act  with  any  propriety  so  far  as 
it  relates  to  corporate  bodies,  and  even  with  regard  to  them  with  no 
strict  propriety,  inasmuch  as  the  Mortmain  Acts  were  intended  to 
prevent  corporate  bodies  holding  lands  to  tiieir  own  use,  or  to  prevent 
other  persons  holding  them  to  the  use  of  corporate  bodies.  The  act 
IB  in  fiat  intended  to  limit  the  power  of  giving  property  for  charitable 
purposes  to  any  person  or  persons,  and  is  very  improperly  called 
a  Mortmain  Act,  if  we  consider  that  many  gifts  of  land  for  chaiitable 
purposes  were  not  considered,  before  the  passing  of  this  act,  as  within 
the  old  statutes  of  mortmain. 

The  history  of  mortmain  is  intimately  connected  with  the  ecdesi- 
astical  and  civil  history  of  this  country.  The  jealousy  which  all  man- 
kind feel  against  rich  and  powerful  bodies  of  men,  who  are  combined 
in  a  perpetual  brotherhood  and  fraternity,  and  the  constantly  increasing 
wealth  and  power  of  the  ecclesiastical  bodies  in  this  country,  doubtless 
contributed  strongly  to  the  passing  of  the  enactments  called  the 
statutes  of  mortmain;  and  this,  independently  of  the  solid  reasons 
against  such  bodies  having  large  possessions,  so  long  as  the  strict 
system  of  tenures  continued.  In  modem  times,  when  the  lord 
can  lose  nothing  by  land  being  conveyed  to  a  corporation  or 
to  a  charitable  use,  except  the  remote  contingency  of  escheat,  a 
new  notion  lies  at  the  foundation  of  the  restraints  wgpn  such 
truisfera  or  gifts  of  land,  which,  as  Lord  Hardwicke  expressed  it,  was 
this: — 

'*  The  mischief  which  the  legislature  had  in  yiew  in  the  Mortmain 
Act  (as  i^pean  from  the  recital,  and  which  is  agreeable  to  the  title) 
was  to  restrain  the  disposition  of  lands  whereby  they  become  inalien- 
able." In  another  place  he  observes  that  "  the  particular  yiews  of  the 
legislature  were  two :  first,  to  prevent  locking  up  land  and  real  pro- 
p«ty  from  being  aliened,  which  is  made  the  title  of  the  act ;  the  second, 
to  preyent  persons,  in  their  last  moments,  from  being  imposed  on  to 
^ve  away  tneir  real  estate  from  their  families." 

It  wiU  be  peroeiyed  that  the  provisions  of  the  act  yery  imperfectly 
correspond  with  this  explanation  of  its  object.  Thus  money  may  be 
giyen  by  will  (if  unaccompanied  with  a  direction  to  lay  it  out  in  land) 
to  an  eleemosynary  corporation  which  is  empowered  to  hold  land  in 
mortmain,  and  it  may  be  laid  out  in  land,  or,  if  necessary,  a  licence 
may  be  obtained  from  the  crown  for  tbat  purpose.    The  judicial  expo- 
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sition,  iliat  money  given  by  will,  to  arise  from  the  sale  of  lands,  is 
within  the  act,  inyolves  a  direct  contradiction ;  it  being  expressly  pro- 
vided by  the  mode  of  donation,  in  the  case  just  mentioned,  that  the 
land  shill  not,  so  far  as  the  donor  can  prevent  it,  come  into  hands  in 
which  it  will  be  inalienable. 

The  act,  which  is  b^t  a  clumsy  contrivance,  and  the  exposition  of 
it,  are  in  fact  directed  against  gifts  for  charitable  uses ;  though  it  is 
probable  that  the  notion  of  the  impolicy  of  allowing  lands  to  be  for 
ever  set  apart,  or  "  locked  up,"  had  also  some  influence  on  the  legis- 
lature. If  this,  however,  had  been  the  leading  idea,  a  repeal  of  the 
statute  which  aJlows  the  crown  to  grant  a  licence  to  hold  lands  in 
mortmain  would  have  been  a  proper  addition  to  the  act.  But  the  legis- 
lature or  the  promotera  of  the  act  were  apparently  anxious  to  find  out 
some  reason  or  excuse  for  passing  such  an  act  in  a  country  where  gifts 
for  charitable  uses  haye  been  so  long  established  and  approyed  by 
popular  opinion.  The  exceptions  made  in  this  act  in  favour  of  the 
umyersities  and  colleges  also  show  that  tiiere  was  a  party  in  the  legis- 
lature strong  enough  to  prevent  the  operation  of  this  act  being 
extended  to  those  corporate  bodies. 

It  should  be  borne  in  mind  that  tiie  terms  charities  and  charitable 
uses  haye  a  lep;al  meaning  yery  different  from  the  popular  meaning  of 
the  term  chanty. 

The  great  amount  of  property  in  England  and  Wales  which  is 
appropriated  to  charitable  uses,  and  the  importance  of  many  of  those 
establishments  which  are  supported  by  such  property,  render  it  neces- 
sary to  giye  some  exposition  of  the  nature  and  administration  of 
chiuities  in  this  country,  which  is  most  conveniently  done  under  the 
head  of  JJbeb,  Charitablk. 

The  term  MortificcUion  in  Scotland  expresses  pretty  nearly  what 
mortmain  does  in  England. 

According  to  Stair  (book  ii.,  tit.  iii.,  89,  ed.  Brodie),  "infeftments  of 
mortified  lands  are  those  which  are  granted  to  the  kirk  or  other  incor- 
poration having  no  other  reddendo  than  prayer  and  supplications  and 
the  like :  such  were  the  mortifications  of  the  kirk  lands  granted  by 
the  king  to  kirkmen,  or  granted  by  other  priyate  men  to  the  provost 
and  prebendara  of  college  kirks  founded  for  singing ;  or  to  chaplainries, 
preoeptories,  altarages,  in  which  the  patronage  remained  in  the  mor^ 
tifiers."  The  act  of  1587,  c.  29,  passed  in  the  eleventh  parliament  of 
James  VL,  began  by  reciting  that  the  king  "  and  his  three  estaites  of 


for  the  great  love  and  fayour  quhilk  he  bearis  to  his  subjeotes, 
was  nawaies  minded  to  greeye  them  with  unprofitable  taxations, 
specially  for  his  roval  support"  The  act  then  went  on  to  declare 
that  it  was  "  founde  maiste  meete  and  expedient  that  he  sail  haye 
recourse  to  his  awin  patrimony  disponed  of  before  (the  causa  of 
the  disposition  now  ceasing)  as  ane  helpe  maist  honorable  in  r«spect 
of  himselfe  and  least  grieyous  to  his  people  and  subjectes."  The 
act  then  proceeded  to  unite  and  annex  to  the  crown  (with  the 
exceptions  after  specified  in  the  act)  all  the  lands,  ftc,  belonging  to 
the  ecclesiastical  and  religious  personages  therein  mentioned.  This 
act  was  in  effect  more  extensive  than  the  similar  acts  of  Heniy  VIIL 
in  England. 

Since  the  Reformation,  lands  giyen  in  Scotland  for  charitable  pur- 
poses are  giyen  to  the  trustees  of  the  charity,  to  be  held  either  in 
blanch  or  feu  holding.    (Bell's  '  Diet,  of  Uxe  Law  of  Scotland.*) 

MORTUARY,  from  the  Latin  mortttariiiM,  by  our  Saxon  anoeston 
called  jraul-jcear,  soul-shot,  or  money  paid  at  death.  The  mortuary 
was  really  a  gift  left  by  a  man  to  his  parish  diurch,  as  a  recompense 
for  his  personal  tithes  and  offerings  not  duly  paid.  Dugdale,  in  his 
'  History  of  Warwickshire,'  p.  679,  entera  minutely  into  the  reason  and 
original  occasion  of  such  bequests,  the  earliest  mention  of  which  he 
finds  in  the '  Council  of  ^nsham,'  in  the  year  1009,  and  in  the  '  Laws 
of  Eling  Canute.'  Mortuaries  were  afterwards  distinguished  into  dead 
mortiuuries,  and  mortuaria  viva,  or  live  mortuaries :  the  former  con- 
sisting of  money,  or  any  other  goods  or  chattels ;  the  latter  of  live- 
stock :  Blount  says  the  second-best  beast,  after  the  first  had  been  paid 
to  the  lord  for  hu  heriot.  After  the  Conquest  we  find  tiie  mortuaiy 
sometimes  called  a  eor»-pre»ent,  because  the  beast  was  presented  with 
the  body  at  the  funeral  John  Arden,  in  his  will  dated  4th  of  June, 
17  Hen.  YIII.,  says,  "  Item,  I  bequeath  for  my  mortuary,  or  cors- 
presente,  a  black  gelding  ambling,  that  Almighty  Ood  may  the  rather 
take  my  soul  unto  Ids  mercy  and  grace."  Dugdale  quotes  several 
ancient  wills  from  the  time  of  Hen.  III.  to  that  of  ftenry  V.,  in 
which  horses,  caparisoned  and  bearing  the  military  weapons  of  the 
defunct,  are  directed  to  be  led  before  the  corpse  at  his  funeral,  and 
delivered  as  mortuaries.  This  was  the  origin  of  the  practice  of  leading 
horses  at  the  funerals  of  persons  of  distinction.  Mortuaries,  in 
time,  were  found  oppressiye  to  the  yeomanry  and  poorer  inhabit- 
ants of  parishes :  they  were  regulated,  and  converted  into  a  money 
payment  by  stat.  21  Henry  YIII.,  chap.  6,  1530.  Kennett,  in  tlie 
Glossary  to  his  'Pkrochial  Antiquities,'  says  that  a  mortuary  was 
sometimes  paid  to  the  lord  of  a  fee,  as  well  as  to  the  priest  of  the 
parish. 

(Selden,  ffisi.  of  Tutha,  p.  287;  Dugd.,  ffUt.  Warw.,  ut  supr.; 
Jacob's  Law  Diet, ;  Manning  and  Bray's  ffitt.  of  Surreff,  L,  pp.  886, 
888;  Kennett's  Paroch,  Antiq.,  I,  p.  101,  and  Glo$$ar.) 

8k 


MoMic  work  I*  of  ^Mt  *Dtiqni^.  By  mnt  antharitim  it  i*  batiorcd 
to  have  bod  itB  origin  in  Asia.  The  "  favement  at  rod,  and  blue,  lod 
wtrltfl,  U)d  black  morblo,"  Or  "  of  poTjiijTj  and  norbla,  >ad  nlabnster, 
loA  tiaat  of  btn*  calour,"  In  ttas  court  of  tfiagnrdanol  King  Ahiwiianu 
(Eatker,  L  4).  Tin  no  dmtbt  a  povenwiit  of  momto  work.  In  Qreece, 
inbid  pdvameDti  of  Tariosgl;  culoared  nurbts  wsra  troiltg  tba 
muMutnu  dMcntioni  uf  the  time  of  Aleiondtr.  Thej  vime  for  tbs 
man  pan  probnbl^  el  tnt-work  or  gennetrtc  pattmi* ;  bat  amang  tba 
MTlicMmantiaiMdby  Pliii;('NBt.  HiaCKHVi.  60)  *ro  thow  HMotCrota 
fnniMd  of  Kdinind  tamtms,  ths  work  of  Sows  of  Pargunos,  whoM 
DiMUriFiMe  wu  the  '  Unswept  Halt,'  a  rapra—utation  of  ths  erumbB 
md  fngmsDta  whk^  woald  be  foand  on  a  Soor  aftflr  >  bsnijiist; 
toffether  with  a  ciutthnrui  or  tiro-hlndted  Tuie  from  whioh  ■  dovs  km 
Auking,  wbil*  otbara  war*  pluuung  themselve*  uid  basking  in  Uie  aun. 
fir  the  Srd  canturr  i.e.  tba  M-t  hod  lo  far  ivlTknced,  tbit,  according  to 
AthoQteus  (v.  40-*71,  floors  were  lud  down  in  the  great  ihip  of 
iliaron  II.,  whioh  wtre  compoaad  of  amuli  cubes  ol  stone  rf  erery 
«atoar,  lo  u  to  repreeoat  the  entire  kMarj  of  the  aiege  at  T107 : 
>  work,  the  oiecution   of  wljich    occupied  aOO   worluBen  am  mli» 


From  Oreeoe  the  art  w 


1  carried  bj  Oreok  workmen  to  Rome,  where 
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it  WM  known  »  Opiti  mtuimiM,  end  aoqoired  tmiTorMl  birma ;  ud 
BOUD  oame  to  ba  appliad  not  only  to  floor*  bnt  to  Wklls  and  ocUup. 
Pliny  and  othen  hate  left  tolerably  full  portioulara  of  ttte  kimli  ol 
amiaie  prsetincd  at  Roma,  and  of  tba  mode  of  workiu ;  and  maaj 
epeoimeiu  hara  coma  down  to  ua.  The  moat  ooBimon  kind  wu  thH 
oompoaed  of  cubes  of  different  ooloiured  ilonea,  or  ttertiteawmre  caiiiaiud 
tDgetbn-  ao  as  to  form  a  regular  pattern,  and  uaed  for  paTviaeDa,  Thii 
was  called  Opui  leueUatim,  from  the  ttL-iMlln,  or  teaaern,  ef  which  il 
was  formsd.  PaTementa  of  thia  deMripttua  n»  found  wharcTa  Uu 
Romaaa  aatUed,  no  less  Ihnn  in  Home  itself — in  Ana  Hinor,  Sptin. 
Gaul,  and  England,  and  twt  enly  in  citieaor  large  towns,  as  in  Cut^ 
or  London,  but  in  the  remotsst  vilkgea  and  way-aids  villaa.  Scainlj 
a  houas  of  any  ake  in  Poinpaii  appean  to  have  been  witbout  its  n>«ut 
pavsments.  Specimens  of  tbaa  Roman  twsellatad  pavBmanta  are  to  h 
seen  in  most  national  and  local  mnaauma  ;  the  BriUui  Muaaum  poBiHti 
aaveral  which  have  been  found  in  London  and  TariouB  part*  of  Kngiiad 
Thera  ia,  as  may  be  aupposed,  a  wide  dilFerenca  in  the  artiatie  taata  lad 
technioal  skill  of  these  ipecimena,  but  their  genend  character  it  lb 
aante.  They  cuneiai  usually  of  a  central  pieos — frequeDtlj  of  huBM. 
beings  or  ariisonla — with  a  border  or  tioms  of  a  nifpilai'  pattsnL  li^ 
attempt  is  made  to  produce  re£irad  gradationa  of  colour  or  t«i*,  k 
eflecta  of  light  and  ahads  1  nor  does  it  appear  ths'  the  juoctioB*  of  Uc 
teaaeis  were  scnigbt  to  be  ooncealed.  The  whole  traatntent  of  thw 
H(»nui  pwremants  is  Urge  and  ample ;  the  work  ia  daoorstive  wok.  a 


t  ttteutt  to  b«  ioapooted  mioately.  Pig.  1  represeiita  a  fine  I  irhleh,  like  (fa«  taoMtea  of  tnodem  Italy,  w»«  oompintd  ol  ■ 
at  at  thia  doorlption  found  within  the  cella  of  a  amall  temHe  sDinll  cubes  0  nuirble,  coloured  atonps,  dfiy,  or  glaiM,  nad 
tt  at  Pompeii  A  more  elaborate  and  very  coathf  daacription ,  the  muslvnrll  {as  tba  workers  in  ibe  finer  ttioa^«  «« 
I  pictani  tie  miuivo,  waa  that  known  aa  Opiu   Vtmieiilatiim,  ]  codeaToured  to    approach  m  near  as  pcMlble  to  I 


paintii^^  The  immonae  difEooltj  of  this  Und  of  paintiiig.  as  it  is 
•Ofnetimas  oiled,  will  be  iiodeisCood  when  it  is  recollected  that 
every  degree  of  light  and  ahadow,  and  all  the  gradationa  of  colour, 
must  ba  produced,  not  as  in  pniiMsg  proper,  by  the  modification  or 
Bupcrpoeition  of  hues  and  tints,  bnt  by  ttw  joitapodtioli  of  solid  pieoes 
m  stone  or  ghus;  and  that,  CDnacqucntly,  there  must  b*  aonietlmes  of 


"'  '*  aWer*!  very  baauiih 


*n  sMeedinaly  small  six 

delieaCT  and  aoouraoy.  . ,„,  m«u~.- 

siosiplee  have  bees  diaoovcred.  One  of  tjis  most  a*labr»tad  is  ite 
now  kniTwn  aa  'The  Doves  of  tba  Cmfildl,'  wkiuh  w«a  found  >'K 
momt  other  BMaaies  of  grcatt  value,  in  ths  yiJIa  »(  Hixfeiao  at  Ti'-' 
and  which  npiwars  to  be  a  copy  or  imitatiOT  of  the   Cj«.lLar«i»»» 
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Do*e«  daacribed  by  niny  as  Uie  chief  work  of  Bosoa.  Cardinal 
t'urieUi,  who  Gnt  described  this  work,  counted  160  cubes  of  marble 
in  one  square  inch.  It  was  secured  for  the  Capitol  by  Clement  XIII. 
No  less  famouB  are  the  moeoics  of  the  '  Rape  of  Europa,'  found  at 
Prenette,  and  now  in  the  Barbariiii  Palace  at  Rome ;  and  that  of 
'  Hercules  delivering  Eeaiune,'  found  near  Arplno,  and  now  in  the 
Villa  41bam  at  Naples,  Some  eiquisite  eiamples  of  this  clas 
mosaic*  have  been  found  at  Fompeii;  among  othera,  the  noblest  jet 
known,  a  large  piece  consisting  of  many  equestrian  and  other  figures, 
repre»eptang,  af  is  supposed,  the  '  Battle  of  Imus,'  and  whiih  ia  com- 
pcaed  of  imnunerable  small  cube*  of  glas&    It  is  one  at  the  most 


admirably  designed  examples  of  Ornco-Ronian  art  eitunt,  but  the  exe- 
cution is  not  equal  to  tie  design.  It  was  found  in  1881  in  the  Casa 
del  Fauni),  and  is  now  in  the  Royal  Huaeum  of  Naples.  Another  Tery 
celtbrated  example  was  found  in  April,  1782,  in  tfie  bouse  known  u 


the  Vills  of  Cicero ;  it  represents  four  maied  figures  pWngon  vi 
1  and  dancing,  and  bears  the  name  of  the  arust  Din«co 
of  Samoa.     {Fi^.  2.)    Of  more  eiquisite  workmanAip-  ■  and  ii 


fine  example  of  Oneco-Roman  ari;^i«  a  mosaic  repreaonting 
a  Chorofius,  or  Muster  of  the  Chorus,  instructing  his  actois  in  thefr 
parts,  which  tvns  found  in  what  was  called  from  It  the  Souse  of  the 
Choragua  at  Pompeii.     (/Vj.  3.) 


Another  deocriptEon  of  mos^ta  vork  in  vo(^b  among  the  Bomans 
ym  tb4t  called  Optit  ta»Ue,  which  consisted  of  larger  pieces  of  eoioured 
Duu-bls  lerv  G»r«fully  fitted  together  into  pictures  uf  a  aimpla  kind, 
■umathing  like  wlwt  is  now  i>i«ctiasd  imder  the  name  uf  Florentine 
work  -.  Hut  ia  soifietiiaes  called  Opu  AUiatidrinum,  from  having  been 
first  introduced  by,  or  in  the  reign  of,  Aleiandrinus  Sererus.  ^  nf tl-'r 
kiqd,  again,  wu  ejcfcuted  ia  wood,  azid  known  as  itgmaUatam. 

Qb  i£e  declios  of  the  Western  Kmpire,  this,  like  the  other  arte,  ffOa 
pntFtised  pfioaipolly  iff  Constantiauple,  where  ■  school  of  workers 
m  mosaic  was  forq)ed,  which  for  Tusny  centuries  furnished  artists 
for  Italy,  and  throu^  Italy  for  the  rest  of  Europe :  and,  until 
lb*  renral  of  art,  mosaia  was  the  usual  method  adopted  far  mural 
deooralion  in  t)ie  cburuhes  of  Italy.  The  Byxantine  type  of  Christiaa 
inasaia  dAt£>  from  the  <th  century,  and  coptmuea  dowQ  U>  the  I2th, 
when  it  bef^  to  be  supsrseded  by  a  native  Italian  style.  The 
walls  and  vaulted  ceilings  as  wall  as  the  pavements  of  several  of 
the  basUicss  in  Bonie  anid  its  vicinity  are  decorated  with  Byzantine 
mosaics  o(  tha  4tl)  and  Eth  centuries.  Oqs  of  the  best  known  of  these 
is  that  of  Santa  Hsria  ilaggicre,  but  tjie  mosaics  have  been  much 
repaired.  An  oldef  moaaio  is  the  reprssentation  of  Christ  and  two 
Apostles,  in  the  oliHrph  of  Sta.  Const4ntia,  erected  by  tha  Emperor 
Cuustantins.  Sous  remaiiu  of  the  lioioan  scl)ool,  hotrever,  seem  to 
twvB  lingered  on,  and  Che  Christ  in  the  church  of  iSS.  Cosmo  and 
Damiano,  Of  t)i«  6th  centqry,  is  believed  to  be  quite  free  from  Byian- 
tioe  iifSuence.  Later,  however,  this  inSuenoe  was  paramount,  and 
extetided  even  to  England.  Churchea  now  mostly  had  in  their  apses  a 
huge  mosaic  of  Christ,  his  hand  resting  on  a  book,  either  above  or 
■urroundsd  iij  his  apostles,  technically  culled  a  Majesty,  Some  uf  the 
best  examples  of  these  are  in  the  churches  of  Ravenna;  but  thu  same 
unoouth,  espreiaioiileu,  conventional  type  is  apparent  in  all.  Sy  the 
Gth  century,  Bywntine  mosaic  hod  degeneiated  into  more  rigijl  manu- 
fosture,  carried  on  by  fixed  monastic  rules,  and  it  did  not  revive  till 
the  time  of  the  Comnsni  in  the  12th  century,  auiI  then  soon  to  relapse 
into  its  previous  state.  Some  of  the  Byiantina  mosaica,  however,  of 
this  data  have  »  certain  splendour  of  e^t  from  being  cf  large  liae, 
and  executed  in  vivid  colours  on  a  gold  ground.  The  tessera:  of  which 
the  Byxantine  nioesias  are  formed,  are  very  irr^ular  insiae,  and  the  work- 
maostup  is  often  extremely  cootse,  Many  of  these  Byiantine  mosaica 
are  remarkably  for  their  large  amouot  of  Orientalisni  of  character. 
Among  the  rich  examples  in  the  cathedral  of  Monreale,  near  Palermo,  in 
the  church  of  San  Miniato  of  Florence,  and  elsewhere,  are  patterns 
almost  exactly  like  those  found  in  Saracenic  tracery. 

One  of  the  most  remarkable  mosaio  works  in  Italy  consists  of  the 
dscorations,  external  as  well  ss  internal,  of  the  church  of  Ht.  Mark  at 
Venice,  which  ettand  in  all  over  some  thousands  of  square  feet  of 
Burfaoe.  For  this  great  undertaking  a  very  large  number  of  Byxantine 
workmen  were  in  we  11th  century  brought  from  Constantinople;  imd 
even  some  of  the  mosaics  were,  it  is  said,  imported  also.  But  native 
art  was  beginning  at  this  time  to  rsvivs  in  Italy,  and  this  and  other 


great  undertakings  no  doubt  acted  «■  t,  (trong  ttimulut  to  oativs 

Soius.  In  the  13th  nenturv,  Andrea  Tafi,  0»cLda  Gsddi,  and  evsn 
mabue  and  Qiotto,  designed  musaioi,  wd  in  a  newer  wid  nobler  style 
than  tiie  people  had  been  sccustoined  to  see.  Italian  musaicistj  began 
to  be  employed  upon  tjie  works  of  St.  Uoi'k,  which  were,  with  all  the 
wealth  of  Venice,  prolonged  over  several  centuries  ;  and  eventually  a 
native  acbool  was  furmed,  which  carried  the  art  to  its  utmost  perfeution, 
BO  that,  aa  Vaaari  observed,  "  it  would  be  iuipossilils  to  accomiilish 
greater  things  with  colours."  Indeed,  as  Loiiai  remarks,  "  The  church 
of  St.  Murk  remains  an  invaluable  museum,  where,  commencing  with 
tiie  1 1  th  century,  we  may  tin^  the  gradual  progi«sp  of  dsaigq  belonging 
to  each  age  up  to  the  present,  aa  eihibitad  in  mapy  work*  ia  www, 
beginning  from  the  Greeks  and  ooqtinued  by  the  It»|iaM." 

Hneaic  was  in  its  most  flourishing  condition  in  the  16th  century,  whan 
the  Byuntine  had  coma  to  be  Uiroug'icut  Italv,  H)th  the  exception 
perhaps  of  NajileB,  aupeissdsd  by  a  native  school.  A-t  this  time  tl)e 
most  distin^uhad  painters— as  Titian  and  Veronas*  in  Venice,  and 
Raf&etle  in  Rome — did  not  disdain  to  make  dasigna  for  exsoution  in 
mosaic.  But  it  toon  after  dei^linad  from  ita  pre-wniosnoe.  Before 
fresco  painting,  in  the  hands  of  tha  graft  mMton  vho  practiaad  it, 
mosaic  was  oompelled  to  give  way ;  and  though  it  found  ample  patrp- 
nags  from  the  popes  for  tlia  decoration  of  St.  Psler't — the  must  mar 
velloua  work  executed  in  mosaic  subeequent  to  St,  Mark's, — and  has 
continusd  to  be  prosecuted  with  continued  success  down  to  (jM  prasent 
time,  it  has  long  been  employed  mainly  in  prulucingcoptea  (4  picturaa, 
and  not  in  embodying  original  design. 

Mosaics  of  this  kind  came  into  vogue  in  tha  17tb  oeotgryi  whan,  in 
consequence  of  some  of  the  frescoes  of  Kafliielle,  Oa  Vinci,  and  Dthfr 
great  ];«intari,  having  already  decayed  from  being  painted  on  dainp 
nails,  it  waa  desired  to  have  comparatively  imperishabla  copiot  gf 
them;  and  thii  kind  of  work  is  that  now  almost  a^«luaivtily  praat^g^ 
In  the  Vatican  there  ia  a  workshop  devoted  SKcluaJvely  to  preparing 
the  mosaica  of  St,  Peter's,  and  a  similar  establishment  is  maintainad  Ut 
connection  with  the  cathedral  of  Monreala  in  Sicily.  Mossiaa  of  this 
kind  are  facsimiles  of  the  original  piotijres,  and  have  merely  the 
efiect  of  paintings  produced  in  the  usual  "ay,  although  beyond  all  awv- 
parison  more  laboricua  and  tedious  in  their  proceii,  ana  naBawirily, 
from  the  nature  of  the  process,  locking  their  frwdom  and  play  gf 
hand.  As  each  separate  piece  of  glaas  )s  of  the  aama  calour  tbrough- 
ont,  the  graduation  of  tints,  tha  malting  o?  of  any  one  oolour  from 
its  highest  light  to  ita  darkest  shadow,  can  ba  obtained  only  by  an 
immense  number  of  small  pieces,  of  which  tbo«e  contiguous  to 
each  other  exhibit  scarcely  any  perceptible  diSarenca  to  tho  ejt.  It 
has  been  said  that  no  fewer  than  ten  thcuaand  different  tints,  all  of 
w)nch  must  be  kept  methodically  aorted  and  arranged,  are  requiaite 
for  this  kind  of  mosaic-work ;  the  preparation  of  such  a  palette  there- 
fore, for  anything  upon  an  extensive  aokle,  must  of  itaelf  ba  a  task  of 
great  labour  and  time,  na  well  aa  expense  j  baaides  whioh  the  exeoution 
is  so  antir^y  mwkanieal,  that  it  ia  Qt  only  for  copyists,    Soms  of  the 
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larger  and  more  daborato  work*  ore  sud  to  take  G[t«eQ  or  twenty  ja>n 
in  copying.  Tbe  sole  wlvsiitage  in  my  degree  proportionate  to  the 
cott  attending  it,  is  the  extreme  dnrabilit;  of  uie  nork  nhen  once 
acoomplialied,  aa  ita  coloun  can  hardly  be  obanged  by  any  length  of 
time ;  nor  la  it  liable  to  decay  or  injury,  eioept  what  may  happen  to 
the  ■(nictore  in  'whioh  it  i>  fixed.  The  moaaica  in  St.  Peter's,  wbicb 
■n  maateipiecei  of  their  kind,  may  be  expected  to  last  aa  long  aa  tlia 
buibUng  itaelf  aCande.  When  Sir  Chiirtopber  Wren  deeigned  St.  FbuI'r 
it  waa  faia  earnest  wigh  to  have  the  cupola  decorated  with  moBaica,  like 
the  cupola  of  St.  Peter's,  and  he  bad  actually  entered  into  negetiationa 
-with  aome  Italian  municisti  for  their  execution,  but  the  authorities 
■would  not  give  tbeir  sanction.  Quite  recently  proponala  have  been 
iBued  by  the  present  deen  and  chapter  for  cairying  out  Wren's 
intentious,  According  to  a  plan  drawn  up  by  Mr.  Penroao,  the  present 
architect  to  the  oatbednL  Many  tesselated  pavementd  of  good  design 
and  excellent  worknLanship  have  been  laid  down  in  Hon  country  within 
the  last  few  yean. 

The  modini  Italian  muaaiciatj  have  renched  almost  the  perfection  of 
teohnical  and  manipulative  dexterity.  Their  mode  of  working  differs, 
however,  little  in  principle  from  that  of  the  mediteval  worker*  in 
moaaic  They  employ  for  the  groimd  of  tbeir  work  a  plate  of  metal 
or  a  slab  uf  travertine,  the  size  of  the  picture,  and  this  is  surrounded 
by  an  iron  frame.  In  thia  bed  is  spread  a  cement  or  stucco,  com- 
posed of  maatic,  powdered  travertine,  and  carbonate  of  lime,  mixed 
with  linaaed  oil,  so  ai  to  form  a  psote.  The  tassem),  or  smalti,  of 
which  the  picture  is  oomposed,  are  imbedded  in  the  cement,  which 
ia  only  laid  as  far  as  the  muaudati  are  ready  to  proceed  at  one 
time,  as  it  remains  but  a  abort  period  in  a  fit  state  for  working 
on,  and  eventually  hardens  to  the  consistency  of  stone.  When  the 
whole  picture  is  completed  the  surface  is  rubbed  smooth  to  remove 
all  inequalitin,  and  brought  to  a  polish,  or  left  dull,  according  to 
the  position  the  picture  ia  intended  permanentiy  to  occupy.  The 
Unalti  are  of  opaque  glaas,  coloured  with  metallic  oxides  uid  pre- 
pared in  a  peculiar  manner.  They  vary  in  nxe  from  an  inch  square  to 
a  pin's  head.  The  mediaval  mode  of  working  and  materials,  will 
he  found  described  in  Mrs.  HerriAeld'a  'Ancient  Fnictdce  of  Painting,' 

Something  akin  to  moo^o  or  coloured  inlaid-work  waa  oocauonally 
employed  in  Italy  during  the  middle  agea  for  external  decoration 
also  ;  as  an  instance  of  which  the  fafade  of  the  Duomo  at  Pisa  may  be 
mentjoned,  where,  thougli  the  pattern  is  chiefly  in  black  and  white, 
brdliant  reds  and  blues  are  intermixed  at  intervaJs,  a  species  of  external 
decoration  supposed  by  some  to  have  been  derived  from  tbe  practice  of 
polgcliromji  among  the  Qreeks.  [Foltohromt.]  This  ia  much  the 
character  of  the  Oriental  mosaic,  of  which  the  mosques  of  Cairo  and 
Damascus  afford  very  beautiful  example*.  On  the  neemblanoe  between 
Oriental  and  Byzantine  moiaio  woA,  and  the  chaiacteristica  of  the 
former,  see  '  Hessamer'i  Aiabtache  und  Alt-ItsJieniache  Bau-Ter- 
■ierungen.' 

Piatra  Dura,  or  Horentine  work,  ia  a  kind  of  mosaic,  in  which  by 
pieces  of  coloured  stones  and  marbles,  figuroa  or  patterns  are  formed 
on  marble  slabs  for  tables  and  decorative  puipoees.  An  imitatiDn  of  it 
la  manuhetured  to  some  extent  with  DeAifUiire  marblea  at  Hulock, 
Derby,  and  Buxton.  There  ia  a  fine  sort  of  Florentine  work,  called 
Italy,  Pietra  Commesse,  whioh  ia  executed  with  agate*,  jasper,  a 
other  predous  atones,  cut  into  various  shapes  and  aiiea ;  it  ia  an  elegant 
but  very  costly  style  of  omamentatlon. 

What  was  called  Tartia  yjork,  or  Tariiatura,  was  a  kind  of  moaUe  in 
wood,  by  whioh  landscapes  and  patterns  were  inlud  in  w^ut  panels, 
by  means  of  small  [Meces  of  wood  of  vanoos  shades  and  ooloura.  A 
»ery  humble  imitation  of  it  is  the  inlaid  toy-work  known  as  Tunbridge. 

(Purietti,  Zts  Jftuivu  Rma  (1762);  Ciampini,  Vttera  Mamtiteiita ; 
JitMoa,  Lit  Suiiui  lU  Poa^i  ;  Donaldson,  Pompeii ,-  Laborde,  Jfo«. 
dltalica;  MiUler,  Handinieh  der  Arcktuiogie ;  and  AnMol.  der  Altm 
JTiHUC,'  D'Agincourt,  Bin.  dt  tAH,  tab.  18,  *c. ;  MerriEeld,  Arteiad 
Praaiee  of  Painting,  voi.  L ;  M.  D.  Wyatt,  Spteimeiu  of  On  Qeometrimi 
Motaie  of  Uu  MiddU  Aga  ;  Seochi,  JfvMKO  Antataa»o  dtteriUo  t  lUut- 


rf  Sla.  Maria  dtl  Pajiolo  in  Some,  designsd  by  Raffitello  Suii< 
'dUrbino.) 

MOSAIC  OULD.    ^a.Bxndphideof.^ 

HOSQDB  (from  the  Arabic  Matdaad  or  Mtd«Atd,  and  inter 
OMdiatelj  the  Spanish  and  Foitngnese  Mtzqaita  and  Mimuaa),  i 
Mohammedan  plaoa  of  wonhip,  the  distinctive  marks  of  which  an 
generally  oapolas  and  minarets.  (Sakahenio  ABamriiTlURS.]  Inter- 
nally the  miwquea  exhibit  nothing  remarkable  as  to  }Jaa  or  accommo- 
dation, forming  merely  a  linde  large  hall  or  apartment,  without  any 
■eata  or  other  fitting^up,  and  with  no  other  doooration  than  that  of 
pavonenta  and  carpets,  or  arabesques  and  mosaics  on  the  walls.  In 
l^ard  to  these  latter,  lome  of  the  mosques  at  Cairo  are  highly 
■mbsllished.  Although  more  famed  than  any  other,  the  mosque  of 
Santa  Sophia  at  Conrtantinoplo  exhibite  nothing  of  Mohammedan  or 
Arabian  arohiteetun^  but  waa  originally  built  as  a  ohuroh,  and  ia  in 
the  ByianUne  atylo.  [BriAKTUiB  AnoHiTBOTmiE.]  The  mosque  of 
the  Sultan  Achmet,  oaDed  the  At-Meidan,  at  Conatantinopis,  though 
of  much   later  date,  shows  the  influence  of  the   ~ 


MOTET  {Maoato,  Ital.),  ta  Mumo,  a  focal  compodtion  sat  to  s«mJ 
words,  and  used  in  the  Roman  Catholic  church.  The  word  was  tjar 
nymoua  with  anthem,  when  first  introduced,  and  sigmfled  a  supsii^ 
kmd  of  hymn,  aoooropanied  only  by  the  organ,  [Akthkm.]  Lsttoi; 
however  Uie  Motet  has  lost  much  of  ite  primitive  solemnity,  biiiiil 
been,  for  considerably  more  than  half  a  century,  written  with  full  ud 
florid  orchestral  accompaniments,  and  thus,  like  the  Maas,  is  depritic 
of  no  small  portion  of  ita  devotional  aharacter.  Many  attempts  luif 
been  made  to  discover  whence  the  word  is  derived,  but  without  uj 
satis&ctory  result. 

MOTHER-LIQDOR.    [MoTHBH-WitxR.] 

MOTBER-WATER.  When  any  saline  solutaon  baa  been  mfaatd 
so  OS  to  deposit  crystals  on  cooling,  the  remaining  solution  is  Itrmd 
the  mother-water,  or  mother-liquor,  or  somBtimes  merely  the  motios 

MOTION  is  change  of  place;  there  has  been  motion  whenabodj. 
at  one  time,  occupies  a  part  of  space  difierent  from  that  in  whicb  it 
waa  at  a  preceding  time.  The  only  additional  necesaaiy  eonoepliixi  u 
continuity  of  change :  every  point  whioh  has  moved  froia  one  peiat  of 
space  to  another  must  have  paeaed  over  every  part  of  stow  li* 
straight  or  not  straight,  drawn  from  one  point  to  the  other. 

Some  of  tbe  ancients  used  the  word  in  a  more  general  sense,  aorr^ 
ing  to  change.  Thus,  according  to  them,  creation,  generation,  earcf 
tion,  increase,  diminution,  and  change  of  place,  are  the  six  sotti  d 
motion.  We  have  here  no  further  to  do  with  this  than  to  reniind  sir 
readers,  when  they  see  /omi  motinn  spoken  of  in  old  writings,  tiiat  itis 
is  the  term  by  which  simple  change  of  place,  to  which  the  »tri 
motion  is  now  restricted,  is  distinguished  from  the  other  chaaja 
which  the  same  word  then  denoted  We  still  apply  the  word,  b«  wnl" 
terms  of  magnitude  (see  that  word)  to  changes  of  the  moral  syitezi,  it 
in  speakirig  of  tbe  motions  and  emotions  of  the  mind. 

If  there  be  anything  whioh  would  need  neither  deSniticn  V 
conunent,  it  might  be  aupposed  to  be  simple  motion,  a  thing  if™ 
absent  from  one  moment  of  the  waking  peroeptions,  nor  even  o(  lb 
dream.  Its  existence  was  however  denied,  or  is  reported  to  have  baa 
denied,  by  various  of  the  QnA  sophisia,  though  it  is  hi^y  protaW 
that  some  matter-of-fact  hiatorians  have  handed  down  as  a  delibenu 
opinion  what  was  merely  meant  for  an  ingenious  attack  on  o»  > 
another  established  school.  According  to  Sextus  Empiricua  <L  Sl'Ji 
Diodorus  sumamed  Cronus,  a  Carian,  disproved  the  exiatenct  o 
motion  as  follows ; — If  matter  moves,  it  is  either  in  tho  place  in  whia 
it  is,  or  the  pW»  in  which  it  ia  not ;  but  it  oannot  move  ia  (» 
place  in  whidi  it  is,  and  oertainly  not  in  the  place  in  which  itianrt^ 
oonsequentiy  it  cannot  move  at  aJL  To  which  the  flist  named  sotbir 
replies,  that  by  the  same  rule  men  never  die,  for  if  a  man  die,  it  msi' 
either  be  at  a  time  when  he  is  alive,  or  at  a  time  whm  he  is  not  ilr"' 
A  better  answer  would  have  been,  that  it  is  trae  of  all  material  ph«ii> 
mena  that  the;  happen  either  in  the  place  in  which  the  matter  it,  f 
in  that  in  which  it  is  not,  except  oidy  the  change  &om  that  pl>e>  ^ 
which  the  matter  is  and  will  not  be,  to  that  in  which  it  ia  not  but  ■iC 
be.  The  syUogism  of  Diodorus  may  be  useful  to  remind  u"  ^ 
motion  implies  both  spaces  and  times,  since  the  sophism  excludes  w 
latter  from  considerstion.  Zeno  of  Elea  (not  the  Stoic)  gave  l» 
celebrated  argument  of  Achilles  snd  the  Tortoias.  [PBOORxasior] 

If  we  confer  merely  motion,  without  any  reference  to  the  m'tt' 
moved  or  the  quantity  of  external  force  required  to  mors  it,  we  bi^ 
aa  we  oonoeive,  a  subject  of  pure  mathematics  before  ns,  thoogli  ^ 
has  been  contestad,  Newton  howevef  used  conndsrations  of  '""'^ 
without  hesitation  in  his  fluxions;  and  his  successors  have  endetncixl 
to  avoid  them  by  oircnmlooutiona,  which,  however  consonant  Ibti 
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may  be  to  conventional  ideas  of  rigoiir,  Have  never  failed  to  introduce 
perplexity  and  obscuril^  to  the  be^ner.  It  may  be  right  to  remind 
the  student  that  the  change  of  place  introduced  by  Euclid  (i.,  prop.  4 
and  pther  propositions)  has  not  necessarily  all  the  concomitants  of  the 
idea  of  motion ;  geometry  would  not  interfere  to  prevent  the  super- 
position from  being  made  without  the  notion  of  the  triangle,  whose 
place  is  changed,  passing  through  the  intervening  parts  of  spaoe.  It 
was  the  intr(>duction  of  the  idea  of  time  which  the  parties  who  objected 
to  the  doctrine  of  fluxions  repugned. 

But  if  we  consider  matter  in  motion,  we  must  inquire  into  the 
external  causes  of  motion,  and  the  capabilities*  of  matter  with  respect 
to  motion ;  this  we  shall  do  in  the  next  article  [Motion,  Laws  of], 
confining  ourselves  in  the  present  one  to  the  first-mentioned  branch  of 
the  subject. 

Next  to  the  idea  of  motion  comes  that  of  swiftness,  rate  of  motion, 
or  velocity  (see  also  the  latter  word),  suggested  by  observing  different 
motions,  or  different  changes  of  place  in  the  same  time.    But  here  we 
must  observe,  that  we  are  rather  indebted  to  motion  for  our  measure  of 
time  than  to  time  for  our  measure  of  motion.     If  sentient  beiogs,  like 
ounelves,  had  lived  in  perpetual  day,  without  any  recurrence  of 
periodical  phenomena  in  nature,  or  any  mechanical  means  of  gene- 
rating equable  motion,  we  have  no  right  to  suppose  that  they  would 
ever  have  learned  to  consider  time  as  a  measurable  magnitude.    They 
might  admit  that  it  might  be  more  or  less,  as  we  do  of  industry,  courage, 
or  any  other  moral  qualities  [Magnitude],  but  we  cannot  be  more 
destitute  of  measures  for  those  qualitien,  than  they  would  be  of  means 
for  measuring  time.    Since  however  we  have  obtained,  though  by 
means  of  equable  motion,  a  distinct  idea  of  successions  of  duration, 
equal  in  magnitude,  we  use  this  idea  in  the  definition  of  motion,  just 
as  in  geometry  we  consider  the  line  before  the  surface,  tiiough  we 
have  no  certainty  that  we  ever  should  have  a  distinct  notion  of  a  line,  if 
we  had  not  formed  lines  by  the  intersection  of  surfaces.    "We  say, 
though  we  have  no  certainty,  but  we  do  not  f oiget  that  many  philo- 
sophers are  of  opinion  that  such  ideas  as  those  of  time  and  of  a  line  are 
fundamental  notions,  resulting  from  our  rational  organisation,  and  (if 
we  do  not  mistake  them)  anterior  to  observation,  or,  at  least,  not 
derived  from  it.    This  question  is  here  immaterial,  as  we  suppose  all 
parties  ready  to  start  with  a  definite  notion  of  time.     Cronsidering 
the  motion  of  a  simple  point,  which  describes  a  line,  it  is  called 
uniform  when  the  lengths  described  in  successive  equal  times  are 
equal,  vfktUever  each  time  may  be.    It  is  important  to  remember  this, 
since  different  successive  motions  may  be  uniform  in  some  respects 
and  not  in  all.    Thus  successive  revolutions  may  be  performed  in 
equal  times,  as  to  whole  revolutions,  but  equal  fractions  of  one  revolu- 
tion may  not  be  performed  in  eqtial  times.    In  imiform  motion,  an 
arbitrary  unit  of  time  is  chosen,  and  the  length  described  in  that  time 
is  called  the  vdoeity,  whidi  is  simply  the  Latin  for  qutdcnem.    If 
extreme  verbal  ooxrectness  were  requii^,  this  length  should  be  called, 
not  the  velocity  or  swiftness,  but  tiie  measure  of  we  velocity.  For  the 
length  described  in  (say)  one  second  is  not  the  velocity  or  swiftness, 
but  somethiog  by  which  we  judge  of  it.    The  word  velocity  is  an 
abstraction  from  the  comparison  of  motions;  of  two  moving  points, 
that  one  which  described  the  greater  length  in  a  given  time  moved  the 
quicker :    and  swiftness  is  tiie  absolute  substantive  by  which  we 
express  the  existence  of  the  obvious  relation,  just  as  magnitude  is  that 
by  which  we  express  the  existence  of  the  relation  of  greater  and  leas. 

When  equal  spaces  are  not  described  in  equal  times,  we  can  imagine 
the  rate  of  motion  to  change  either  gradually  or  disoontinuously.  Thus 
it  can  be  imagined  that  a  body  which  moves  for  some  seconds  uniformly 
at  the  rate  of  10  feet  in  a  second,  may  at  once,  without  any  intermediate 
state,  take  a  velocity  of  20  feet.  But  such  a  conception  cannot  be 
realised  on  any  material  body,  though  there  may  be  all  the  appearance 
of  it.  [Impulss.]  When,  the  rate  of  motion  is  changing  perfeotiy 
gradually,  there  seems  to  be  no  direct  method  of  obtaining  the  rate  at 
any  one  instant;  for  no  successive  equal  spaces  are  described  in  equal 
times.  This  difficulty  will  be  discussed  in  the  article  Vblocitt  :  for 
the  present,  it  may  be  considered  sufficient  to  take  a  length  so  small 
that  the  change  of  rate  undergone  in  passing  through  it  is  insensible, 
and  to  consider  the  point  as  moving  uniformly  through  that  length. 
Let  the  very  small  portion  of  a  foot  represented  by  8  •  be  described  in 
the  small  fraction  of  a  second,  represented  by  8  ^  Let  v  be  the  number 
of  feet  which  would  be  described  in  one  second,  at  the  same  rate. 

Then,  r:8«=Bl:8f.*.vsif ;  and  8t  and  li  being  taken  as  small  as 

0  ( 

we  please,  ~  may  be  taken  for  the  velocity  at  any  instant. 

The  existence  of  motion  is  detected  either  by  a  change  of  the  distance 
of  an  object,  or  of  its  dxreotion,  or  both ;  but  it  is  not  necessarily  the 
object  which  moves.  The  spectator  himself  may  be  in  motion  uncon- 
sciously, and  it  is  matter  of  oommon  experiment  that  every  motion  of 
the  Bpiectator  of  which  he  is  not  consdous,  and  every  rapid  motion, 
whether  he  be  conscious  of  it  or  not,  causes  surrounding  objects  to 
appear  in  motion.  In  walking,  the  effort  necessary  to  maintain  motion 
perpetually  reminds  us  that  it  is  ourselves  who  move ;  in  a  carriage,  at 
an  ordinary  pace,  we  can  always  destroy  the  illusion  of  surrounding 
motions  by  a  moment's  thought.  But  if  the  attention  drop,  and  we 
look  at  objects  with  the  mind  intent  on  other  things,  they  soon  take 


the  motion  of  the  carriage  in  a  contrary  direetion.  In  the  smooth 
motion  of  a  boat,  no  effort  of  thought  vnUl  enable  the  spectator  to 
realise  his  own  motion,  and  destroy  that  of  the  shore  or  a  neighbouring 
vessel.  We  state  that  which  we  find  to  happen  to  ourselves ;  perhaps 
the  experience  of  other  persons  may  be  different. 

It  may  also  happen  that  the  object  is  in  motion  as  well  as  the 
spectator,  in  which  case  the  latter  motion  will  be  transferred  to  the 
former,  in  the  manner  in  which  we  shall  describe.  The  whole  motion 
of  the  object,  compounded  of  that  which  it  has  of  its  own,  and  that 
which  it  appears  to  have  from  the  motion  of  the  spectator,  is  called 
the  apparent  or  rdativt  motion. 

The  method  of  ascertaining  the  relative  motion  is  as  follows  : — Since 
we  only  determine  the  positions  of  bodies  by  their  distances  and 
directions,  and  since  we  suppose  the  motions  both  of  the  spectator  and 
the  object  to  be  given,  let  a  fixed  point  be  tsJcen  to  represent  the 
position  in  which  the  spectator  imagines  himself  to  remain,  and,  laying 
down  the  real  distances  and-  directions  of  the  object  at  the  end  of 
successive  times,  set  off  those  distances  from  the  fixed  point  in  the 
proper  directions.  The  relative  positions  of  the  object  being  thus 
secured,  the  line  passing  through  these  positions  will  be  that  in  which 
the  object  appears  to  move.  For  instance,  let  the  spectator  move 
through  12  8...  8  9  while  the  object  moves  through  a  bo...  hi,  bo 
that  when  the  first  is  at  1,  the  second  is  at  a  ;  when  the  fint  is  at  2, 
the  second  is  at  b,  and  so  on,  the  last  positions  being  9  and  i.  Take 
o  for  a  fixed  point,  at  which  the  spectator  fancies  himself  to  be,  and 
having  joined  1  and  a,  2  and  b,  ftc,  draw  o  a  parallel  and  equal  to  1  a, 
0  h  puallel  and  equal  to  2  b,  Ac,  and  o  t  parallel  and  equal  to  9  x. 
Hence  the  spectator,  fixed  at  o,  wUl  see  the  object  successively  at  the 
same  distances  and  in  the  same  direotions  as  a,  6,  &o.,  and  t ;  whence 
the  line  ahe,,,hi  will  be  that  of  its  apparent  motion. 


When  both  motions  are  rectilinear  and  uniform,  the  apparent  motion 
may  be  more  simply  obtained,  as  follows : — Let  the  spectator  move 
uniformly  from  o  to  a,  while,  in  the  same  time,  the  object  moves  from 
B  to  0.  Take  the  following  method  of  fixing  the  spectator : — Ab  he 
moves  forward  from  o  to  a,  let  the  paper  onwhich  the  figure  is  drawn 
move  backward  in  the  direction  contrary  to  o  a,  so  that  by  the  time 
the  spectator  has  reached  a,  the  point  a  ahall  have  receded  to  where  o 
was.  He  will  therefore  never  have  changed  his  place,  his  progression 
on  the  paper  having  been  always  compensated  by  the  retrogression  of 
the  paper  itself.  Take  o  D  parallel  and  equal  to  a  o,  whence  the  point 
0  wul,  by  the  motion  of  the  paper,  be  at  the  end  of  the  motion,  where 
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D  was  at  its  beginning.    Consequently,  the  spectator,  who  imagines 
himself  at  rest,  will  give  to  b  that  motion  which  is  compounded  of  a 


motion  aloDg^  c,  wbile  B  o  itaelf  is  ouried  into  the  position  B D ;  tiiat 
18,  B  will  appeir  to  move  along  the  line  B  d,  the  spectator  imagining 
iumaelf  to  remain  ait  o.  The  dotted  liQea  efaow  the  method  of  proceeding, 
aa  first  desonbed. 

While  a  ship  a  {fig,  S)  mereB  from  a  to  B,  let  o  tnmre  through  CD 
I 
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(CD  bemg  equal  and  parailel  to  ab),  e  through  k»  (b  v  being parall^  to 
and  eqiml  to  one-half  of  a  b),  o  through  o  h,  k  through  k  l,  M  through 
M  N,  and  let  p  remain  at  rest.  Then,  a  spectator  in  a  supposing  himself 
at  rest,  o  will  appear  to  remain  at  c,  E  will  appear  to  more  through  b/, 
Q  through  o  A,  K  through  k  Z,  m  through  M  n,  and  p  through  Fp.  The 
motion  of  A  has  been  transferred  i^  a  contrary  direction  to  each  of  the 
other  yessels. 

When  bodies  are  very  distant  their  changes  of  distance  are  not  soon 
perceiTed,  consequently  it  is  only  by  change  of  direction  that  their 
motion  becomes  visible.  This  is  the  case  in  all  the  heavenly  bodies : 
t)ut  we  shaU  now  show  what  the  apparent  motion  of  a  planet,  superior 
and  inferior,  would  be,  if  changes  of  distance,  as  well  as  direction, 
could  be  perceived  and  estimated. 

If  the  spectator  be  in  motion,  an  object  at  rest  appears  to  him  to 
iiaye  precisely  his  own  motion,  but  in  a  contrary  direction;  for  if  the 
object  be  o  and  the  spectator  move  through  abcd,  no  distanoes  would 


be  changed  if  the  spectator  were  fixed  at  o,  and  the  object  moved 
through  a  B  0  D,  and  all  directions  would  Qvij  undeigo  a  diametpcal 
change.  Cons^uently  the  relative  motion  of  Qxe  pbject  is  represented 
bv  allowing  it  to  change  places  wjth  the  spectator,  and  i^ve^fring  the 
direction  of  north  and  south,  which  will  have  the  e^ect  of  making  the 
relative  motion  from  west  to  east,  if  that  of  the  spectator  wereirom 
east  to  west^  and  vice  v^rsd.  Let  us  suppose  npw  that  the  earth  moves 
round  the  sun  in  a  cirde,  which  will  be  near  enough  for  our  present 


Fig.  5. 


purpose ;  it  will  be  immediately  obvious  that  the  direction  of  motion, 
so  ^  as  concerns  the  order  in  which  constellations  will  be  described, 
is  the  same  in  the  relative  motion  of  the  sun  round  the  earth  as  in  the 
absolute  motion  of  the  earth  round  the  sun.  For  though  the  absolute 
directions  of  motions  are  opposite  ,  yet  s,  to  a  spectator  at  B,  is  seen 
towards  a  point  of  the  heavens  opposite  to  that  in  which  B  appears 
from  8.    [Motion,  Direction  op.j 

In  giving  to  the  sun  the  apparent  motion  which  answers  to  the  real 
motion  of  the  earth,  the  same  motion  must  bejriven  to  the  orbits  in 
which  the  planets  are  ovrrieil  round  the  sun.  Tne  question  then  is  i^ 
follows  ' — If  a  planet  move  round  the  sun,  say  with  a  uniform  circidar 


motion,  while  the  son  moves  round  ihi^  earth,  also  usilonBly  and 
dreulariy,  what  path  will  the  planet  actually  trace  out  f 

To  get  a  notioh  of  the  possible  species  of  eurres,  let  us  aimpiify  tbe 
question  by  supposing  a  circle  a  b  o  D  moving  along  a  ativigfat  lia'e  E  T 
whil^  a  pomt  moves  roimd  the  cirde  from  a. 


Flf.6. 


In  the  first  place,  it  a  did  not  move  round  at  all,  the  Une  a  o  -would 
be  described ;  if  a  moved  slowly  round,  the  translation  of  the  circle 
would  cause  an  undulating  curve  like  a  H  K  to  be  described;  if  a  zncrved 
as  fast  on  the  circle  as  the  circle  itself  is  moved  forward,  the  undulation 
would  be  changed  into  a  curve  with  cusps  Uke  a  L  o ;  while  if  a  move 
faster  on  the  cirele  than  the  drele  is  carried  forward,  the  cirele,  ee  to 
speaky  will  not  have  time  to  get  out  of  the  way,  and  prevent  the 
formation  of  loops,  as  in  amnmpqrq....  The  ^ster  a  moves,  the 
larger  and  the  nearer  will  be  the  loops,  so  that  at  lepgth  no  one  will  be 
clear  of  the  preceding  and  following,  or  the  loop«  will  interlace. 

If  the  circle  move  round  another  circle,  the  same  appearances  will  be 
presented  in  an  inverse  order.  Let  the  centre  b  of  the  cirele  a  B  c  i> 
{fig.  7}  be  carried  round  the  cirele  b  t,  whose  centre  is  o.  If  a  did  not 
move  at  all  upon  its  drolo,  it  would,  by  the  motion  of  its  cirde,  describe 
a  circle  (dotted)  equal  to  E  T ;  if  a  moved  slowly,  it  would  deaeribe  a 
succession  of  close  loops  enveloping  o :  if  qulck^^  the  loop  wpold  st 
last  disengage  themselves  from  each  other;  while  for  still  more  rapid 
motion  of  a  the  loops  would  become  euppe,  and  aftefwaids  tiie  eurve 
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would  fimpl^  undulate.  The  eharacter  of  these  curves  will  be  furthar 
discussed  under  Trqohoib^l  Ourves,  end  their  astronomiml  appli- 
cation under  Planitart  Motions.  It  ia  sufficient  here  to  say  that 
the  apparent  orbits  of  all  the  planets  (or  rather,  the  orbits  as  they 
woula  be  if  changes  of  distance  were  perceptible)  are  troehoidal  ourves 
of  the  above-described  species,  with  loops  which  do  not  interfere  with 
one  another. 

The  composition  of  motion  has  been  virtuallv  proved  In  the  preceding 
paragraphs,  combined  with  the  account  of  tlie  second  law  of  motion. 
[MotiON,  Laws  of.]  If  causes  of  motion  act  instantaneously,  one  of 
which  would  make  a  body  describe  a  b  {fig,  6)  uniformly,  and  the  other 
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A  c,  tit  the  tame  time,  we  find  in  the  seoond  law  of  motion  that  the  body 
will  move  so  that  its  distance  from  a  b  at  the  end  of  any  time,  measured 
parallel  to  a  o,  is  what  it  would  have  been  if  the  cause  of  motion  in 
the  direction  a  b  had  never  existed  nor  acted.  Suppose,  for  example, 
that  three-fifths  of  the  whole  time  of  motion  from  a  to  B  has  eUpeed ; 
take  A  D  three-fifths  of  o,  and  the  body  must  be  then  somewhere  in  the 
line  D  B.  Again,  take  a  f  three-fifths  of  a  b,  and  by  the  same  law  it 
follows  that  the  body  must  be  in  the  line  F  a, — ^that  is,  it  must  be  at 
the  point  H,  which  simple  geometry  shows  to  be  on  the  diagonal  a  k, 
and  by  three-fifths  of  that  diagonal  distant  from  a.  The  same  may  be 
shown  for  any  other  proportion  ot  the  whole  time ;  consequently  the 
body,  impressed  with  the  two  motions,  deseribes  the  diagonal  a  k  uni- 
lormly,  and  in  the  same  time  as  that  in  whioh  tiie  sopnrate  motions^ 
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from  ▲  to  fi,  dr  from  a  to  0,  would  haire  been  p«rfonii«L  Thi«  la  pre- 
cisely  the  course  the  body  wouM  have  tflken  in  ipacejif,  While  it  moved 
from  A  to  B  on  the  paper,  the  paper  iteell  had  taken  the  motion  A  o; 
\y\\t  the  establishment  of  the  latter  aesertion  mtuvt  not  be  ocnfounded 
-with  the  proof  of  the  eompoeition  of  velocities  iupreiied  on  matter  j 
i^lio  latter  requiree  tho«e  oonsiderationi  whleh  lead  to  the  aeoond  law  of 
motion. 

There  ate  a  great  many  tttea  of  the  word  "  motion/'  whidh  a»  eon- 
-venient,  but  require  the  introduction  of  arbitrary  «uppo«iti<m&  Thnj 
■the  moon  never  cute  the  ediptio  twice  running  in  the  same  fteee,  nd 
-the  intentection  of  her  orbit  with  the  eeUptio  being  called  a  node,  it  la 
said  that  the  Hade  movtt,  thns  glting  Ma  nod«  A  aort  of  iOM^jiatrf 
existence  in  the  xnterval. 

MOTION,  APPARENT.    [Mowoir.] 

MOTION,  DIRECmON  OF.  We  have  hiaerted  thia  ar^le,  not  lor 
the  sake  of  rectiKnear,  but  of  circular  motfon^  the  cotttidrtratiofi  of 
^which  is  apt  to  cauae  aome  embartaesment  to  ^e  beginner.  Ill  motioA 
along  a  given  right  Hne  there  can  be  but  two  direetiona,  in  one  at 
other  of  which  the  oourse  must  be ;  and  these  two  direetiona  are  oppo- 
site to  one  another.  But  in  circular  or  other  rotatory  Motion,  all 
imaginable  direetiona  are  taken  hi  the  course  of  a  revoltrtion,  and 
-whatever  linear  direction  the  moving  body  takea  at  any  otie  point,  it 
has  the  opposite  du-ection  at  the  opposite  point.  Still,  however,  there 
are  two  ways  of  moving  on  a  circle :  the  motion  may  either  be  from 
c  to  A  through  B,  or  from  a  to  c  through  b.  These  «e  called,  some- 
what improperly,  different  directions  of  motion. 


If  two  bodies  be  moving  over  two  dftrcia*,  they  are  ssM  to  awyve  in 
the  Mntne  direotio*  when,  two  radH  being  talMn  in  the  sane  ^iwlkn, 
the  Unew  direetiens  of  motion  are  the  attne,  as  a  n  and  q  a,  TIrb 
care  ttMst  be  taken  not  to  eompare  two  elretdtf  motiona  by  lANrtCtons 
which  belong  to  radii  in  opposite  directions.  If,  for  instaitee,  the 
directions  of  motion  be  aso  aod  Q  v  a  (whioh  are  th«i  same),  and  if  at 
the  same  time  the  two  bodies  be  at  B  and  a,  their  Iteear  directions  of 
motion  are  oppoaite,  though  aeoerding  to  the  defhvHIoil  their  dreiiAar 
motions  are  in  the  same  direetinin.  Thus,  in  ibe  ease  of  ^e  mootir  and 
berrev^ution  foutid  her  own  tti^  [Moov},  the  middle  poiart  of  the 
visible  moon  is  mottaig  round  tiie  moon's  «xis  ia  a  direction  oppoaMe 
to  the  orbital  ttoMon  of  the  moon ;  bat  the  radiua  of  that  middle 
point  is  oppoaite  itt  dhrectiecr  to  the  line  joining  the  eentrea  of  the 
earth  and  moott;  so  that  the  cBreetlen  of  f«v(dt<tieti  of  the  moon's 
rotation  is  the  same  as  that  of  the  orbital  rotation. 

MOTION,  LAWS  OF.  The  lawa  of  ttotCott  lAttttk  these  ntdveraga 
methods  of  receiving  tibA  losing  metiott  which  olostr  attention  to 
mechaflical  phenomena,  coujJed  wHh  strict  indttctlve  reasening,  haa 
shown  to  be  inherent  in  the  eonsUtntlon  of  mMf er. 

If  an  xntelugefft  obsi/fver,  flot  used  to  mduettve  reasomng,  nor 
histfucted  In  the  resnlts  of  meehaaics,  were  required  to  state  tlio  flews 
which  etperrSttce  dbcI  tangiiw  nim  or  toe  oonssittRion  or  mat«er,  as  an 
jigent  oT^  ptftfftnt  in  the  production  or  rsosp^on  of  motion,  he  would 
perhaps  f^epi|y  aa  follows :  flatter  seems  to  have  no'  power  of  moving 
itself,  though  if  We  judge  from  the  fall  of  bodies  towards  the  earth, 
the  phenomena  of  magnetiam,  fte,  it  wonld  appear  an  if  nuttter  mirht 
be  tne  cattse  of  motion  in  other  maiMer.  And  it  seems  moreover  that 
motion  Is  an  accident  of  matter  which  dhninishea  and  dies  out  of  itself, 
if  some  sustaining  cause  ber  not  perpetuaSv  in  action ;  for  in  all  cases 
in  which  the  experiment  cim  be  tried,  we  find  that  moving  bodies  are 
reduced  to  rest  by  being  left  to  vhemselvsa.  The  motions  of  the 
heavenly  bodies,  it  is  tmt^  ^P^^  ^  he  permanent ;  hot  wo  hav^  no 
certain  aasurafice  that  thsM  ^  ilot  a  constant  sustaining  phy$SxxA 
cause  of  this  nermanenct'. 

There  wottni  be  sumethintf  of  trutn,  aod  a  good  deal  of  nuaehood,  m 
the  preceding  Oondusions^iBd  it  is  not  an  eaej  thing  to  give  tittt 
eshibition  of  the  real  constitution  of  matter  which  is  placed  beyond  afl 
dotibt  by  the  ooinoidence  of  its  results  with  tSA  the  more  complicated 
phenomena  of  nature.  There  is  no  question  that  those  principles,  to 
tike  two  easM  out  of  thousands,  oq  which  a  ball  can  be  projected 
ttlfnost  ufterHngly  to  its  mark  from  the  mouth  of  a  cannon,  and  the 
motions  of  the  moon  can  be  jjndicted  within  it  smidl  fraction  of  a 
second,  ats  fotroded  In  truth ;  but  ft  does  not  therefore  follow  that  an 
d  priori  demonstration  of  them,  mathematical  or  experimental,  can  be 
given ;  and  in  ^ict  the  method  of  presenting  the  laws  of  motion  to  a 
beginner  is  etictimbered  with  serious  difllculties. 

We  shall  begin  by  the  oasumptiotl  that  those  laWs  of  motion  which 


are  to  be  found  in  all  works  on  meehaaics  are  true ;  the  reason  for  such 
aaauroption  being,  that  if  we  take  them  for  granted,  and  use  them  aa 
the  basia  of  a  mathematical  system  of  mec^uoics,  all  results  of  that 
^fatem,  however  many  the  liiuts  in  the  chain  of  deduction,  are  found 
toa^reewith  observed  phenomena  in  species,  and  aa  nearly  in  magni> 
tude  as  the  various  resistances  and  disturbances  will  allow.  In 
aStrunomy  and  optica,  phenomena  have  been  predicted  with  all  but 
geometrioal  aeouraoy,  by  deduction  from  principles  which  would 
oartainly  be  false  if  the  received  laws  of  motion  were  false.  In 
terreotnal  mechanics,  the  number  of  instances  is  unlimited  in  whieh 
these  laws  lead  to  that  near  approximation  to  prediction  which  is  fully 
as  much  as  can  be  expected  with  our  imperfect  knowledge  of  data. 
Many  hundreds  of  phenomena  admit,  upon  these  laws,  of  an  explana- 
tion Which,  compared  with  that  which  they  oould  receive  from  any 
oiheis,  is  as  easy  as  the  hypothesis  of  the  motion  of  the  earth  compared 
with  that  of  its  stability. 

So  simile  are  the  laws  of  motion  themselves,  that  many  have 
supposed  them  to  be  necessary,  in  the  same  sense  as  when  we  say  it  is 
a  oeeessary  consequence  of  our  conception  of  straightness  that  two 
straight  Imes  cannot  inclose  a  space.  We  shall  mention  this  notion 
again  presently :  in  the  meanwhile  we  are  in  this  situation,  that  while 
it  is  difficult,  aa  a  matter  of  reasoning,  to  disentangle  the  fundamental 
laws  from  the  variety  and  complication  of  the  phenomena  in  which 
their  effests  are  exhibited,  yet  these  laws  themselves,  when  disengaged, 
are  of  that  starUing  simplicity  which  disinclines  the  mind  to  receive 
them  as  the  resiilts  of  a  train  of  deduction,  and  disposes  it  rather  to 
think  thai  it  oonkl  have  dictated  them  from  its  own  previous  con- 
ceptiofis. 

It  will  make  some  difference  in  our  method  of  seeking  for  these 
laws,  whether  we  suppose  the  earth  to  be  at  rest  or  in  motion.  Now 
tibe  decasive  proois  of  the  motion  of  the  earth,  as  it  happens,  are  them- 
Bslveo  derived  from  certain  consequences  of  the  laws  of  motion. 
[Movtox  OF  THA  Eabth.]  We  seem  then  to  be  reasoning  m  a  vidotls 
oxrole ;  nor  do  we  see  any  mode  of  escape  except  by  eStabli^flg  the 
truth  of  these  laws,  whether  the  earth  be  at  rest  or  in  motion.  And 
the  process  will  be,  first  to  detect  laws  for  which  there  is  a  high  and 
almost  overpowering  degree  of  probability  in  their  favour;  next  to 
appeal  to  the  above-mentioned  uniform  truth  of  the  results  deduced 
from  the  assumption  of  such  laws  for  the  conversion  of  this  high  state 
of  probabilitv  into  one  of  absolute  demonstration. 

We  will  first  assume  the  motion  of  the  earth :  every  point  of  its 
surface  then  is  in  a  state  of  revolution  round  the  axis,  while  at  the 
same  time  the  whole  is  carried  forward  round  the  sun ;  to  which  we 
must  add,  the  slight  motion  arising  from  the  precession  of  the 
equinoxes,  and  the  possible  translation  of  the  whole  system.  But  this 
motion  is  Very  different  in  different  parts ;  at  the  pole,  for  example, 
there  is  no  diurnal  motion,  near  it  only  a  small  one,  and  at  the  equator 
a  cunsrderable  one.  The  points  near  the  pole,  aU  the  motions  con- 
sidered, are  describing  a  trochoidal  orbit,  the  undulations  of  which  are 
small,  and  the  rotatory  velocity  Small ;  those  near  the  equator  toake 
larger  undulations,  with  greater  velocity  of  rotation.  Our  first  idea 
might  be,  then,  that  at  the  different  parts  of  the  earth  some  modifica- 
tion of  general  laws  would  be  observed,  arising  from  the  difference  of 
the  motions  of  the  several  placea  It  would  not  surprisiB  a  person 
wholly  unacquainted  with  mechanics,  to  whom  the  prectedmg  facts 
were  stated  for  the  first  time,  if  tie  were  told  that  some  mistakes  were 
made  in  the  pointing  of  guns  in  our  Indian  battles,  arising  from  the 
artillerymen  naving  been  trained  by  officers  who  had  leamt  their  art 
in  the  latitude  of  Addiscombe,  near  Croydon,  in  Surrey,  and  had 
forgotten  to  allow  for  the  difference  in  the  diurnal  motion  of  the  two 
cotmtries.  Now  thd  considerations  which  tend  to  ei^bli^  the  Second 
Law  of  Motion  depend  upon  the  fact  that  it  never  has  been  foimd 
necessary  to  take  any  notice  of  the  difference  of  place  on  the  edcrth  hi 
estimating  effects  of  motion.  It  Is  not  found  necessai^  to  write 
different  treatises  on  gunnery  for  different  latitudes,  nor  to  alter  the 
disposition  of  parts  in  any  machine  moved  from  one  latitude  to  anoth^ 
to  produce  a  more  advantageous  effect.  There  is,  it  is  true,  a  small 
diminution  in  the  weight  of  bocSes,  as  they  are  carried  toward  the 
equator,  and  [CraTBirroAli  Foftcfi ;  I*«^dulu3I]  the  results  of  this  are 
apparent  in  experiments  in  which  the  acquisition  of  motion  depends 
upon  weight,  or  rather,  upon  its  proportion  to  the  quantity  of  matter. 
But  this  ver^  problem  of  the  pendulum  is  one  in  which  the  question 
of  the  truth  of  the  laws  of  motion  is  established  by  a  test  which  Would 
detect  the  smallest  quantities,  and  furnishes  an  dnswer  to  those  who 
might  say  that  the  possible  effects  of  the  difference  of  diurnal  motions, 
though  not  distingidshable  in  such  eases  as  that  of  a  cannon-ball,  might 
be  perceptible  in  delicate  instruments. 

If  to  the  motion  of  the  earth  we  Superadd  another,  such  as  the 
motion  of  a  carriage,  the  same  sort  of  result  is  found,  dbhose  who 
move  on  a  railroad  at  the  rate  of  30  miles  an  hour,  or  41  feet  in  a 
second,  do  not  find  the  relation  in  which  they  stand  to  the  objects  in 
the  carriage  in  any  degree  changed  by  the  motion.  At  the  instant  of 
talUQg  the  motion,  or  on  any  sudden  jolt  or  change  of  motion,  effects 
may  be  prodncett  to  which  we  shall  frequently  refer :  but  when  the 
Speed  is  once  obtained,  it  is  well  known  that  a  person  might  occupy 
himself  in  readtne  ^  Work  on  mechanics  written  on  terra  firma  (so 
d&lled),  and  might  verifv  all  the  experimental  conclusions,  vrithout 
coming  to  any  result  which  would  remind  him  of  the  difference  of 
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btAie  between  the  writer  and  himself,  as  to  motion.  Hence  we  are  led 
to  the  conclusion  that  all  the  relations  of  matter  to  matter  remain 
unaltered,  if  the  whole  system  be  made  to  move,  provided  that  the 
same  motion  be  communicated  to  all  its  parts.  AjkI  though  we  do 
not»  absolutely  speaking,  know  what  rest  is,  since  no  point  of  the 
earth,  nor  of  any  heavenly  body,  can  be  shown  to  be  at  rest,  vet  sinoe 
we  see  that  the  relations  remain  unaltered  when  the  vdodty  of  a  whole 
system  is  changed,  we  are  led  to  conclude  that  the  same  laws  which 
prevail  when  all  the  parts  of  a  system  hare  the  same  motion,  would 
also  prevail  if  the  whole  ratem  were  at  rest ;  the  ground  of  our  pre- 
sumption being,  that  the  laws  remain  unaltered  under  any  alteration  of 
the  common  motion  which  it  is  in  our  power  to  make. 

Let  us  now  suppose  that  the  carriage,  instead  of  moving  in  a  right 
line,  is  carried  on  a  curved  road,  say  a  simple  circle.  It  is  no  longer 
observed  that  loose  objects  in  the  carriage  have  a  tendency  to  repose 
relatively  to  the  carriage  itself.  If  the  motion  become  sufficiently 
rapid,  or  the  friction  of  the  substances  on  which  they  stand  be  suffi- 
ciently  small,  they  will  endeavour  to  move  outwards,  or  from  the 
centre  of  the  circle  of  motion.  This  phenomenon  can  be  made  a  con- 
sequence of  the  laws  of  motion,  when  the  latter  have  obtained  their 
simplest  form ;  we  do  not  at  present  enter  into  this  subject  further 
than  to  point  out  that  it  is  only  of  rectilinear  motions  we  can  predicate 
any  law  as  descriptive  of  what  is  inherent  in  matter.  We  have,  it  is 
true,  already  spoken  of  circular  motions  in  taking  into  account  those  of 
the  earth;  but  it  must  be  remembered,  firstly,  that  the  circles  in 
questioB  are  so  laige,  that  a  smaU  arc  of  any  one  Ib  nearly  a  straight 
line ;  secondly,  that  we  have  been  obliged  to  advert  to  this  tendency 
outwards,  which  is  the  reason  of  the  diminution  of  weight  (or  of  much 
the  greater  part  of  it)  detected  from  ihe  oscillations  of  a  pendulum 
which  is  carried  towards  the  equator. 

This  second  law  of  motion  (for  such  it  is  called,  though  it  must  be 
deduced  first  when  the  earth's  motion  is  considered)  may  be  thus 
stated  :•— If  there  be  two  or  more  causes  of  motion,  taking  pkoe  in  two 
different  right  lines,  whether  inherent  in  the  body  or  external  to  it, 
their  effects  do  not  interfere,  nor  does  either  diminish  or  augment  ihe 
'effect  of  the  other.    If,  for  instance,  the  body  ▲  be  subject  to  two 


actions,  one  of  which,  being  entirely  in  the  direction  a  b,  would  bring 
the  body  to  B  in  a  given  time,  and  the  other,  entirely  in  the  direction 
A  0,  would  bring  it  to  o  in  the  same  given  time ;  then  the  body  will 
move  from  a  to  d,  precisely  as  it  would  have  done  if,  moving  along  a  b 
in  the  manner  first  specified,  the  line  a  b  had  been  translated  with  its 
extremity  a  moving  in  the  second  manner  specified,  the  said  line  a  b 
not  changing  its  direction. 

The  most  simple  and  general  method  of  stating  this  law  is  as 
follows: — ^The  distance  of  a  point  from  a  straight  line  or  plane, 
measured  in  any  given  direction,  and  as  it  will  be  at  the  end  of  a  given 
time,  is  not  affected  by  the  action,  during  that  time,  of  any  causes  of 
motion,  provided  thev  act  in  the  direction  of,  or  parallel  to,  that  straight 
, line  or  plane;  or  no  force,  in  a  given  direction,  can  produce  motion  to 
'or  from  a  line  in  that  direction.  Thus  if  a  ball  were  thrown  up  in 
I  still  air,  in  such  a  manner  that  it  would  mount  50  feet  in  one  second, 
no  imaginable  horizontal  current  or  whirlwind,  however  much  it  might 
alter  the  actual  course  of  the  ball,  would  prevent  its  rising  50  feet  in 
the  second.  The  statement  of  the  law  by  Newton,  namely,  that  when 
a  force  acts  upon  a  body  in  motion,  the  change  of  motion  which  it 
produces  is  in  the  direction  and  proportional  to  the  magnitude  of  the 
force  which  acts,  ia  perhaps  rather  too  vague  to  give  a  distinct  notion 
to  learners. 

From  the  law  just  enunciated,  we  may  learn  that  bodies  upon  the 
earth,  moving  with  the  earth,  have  the  properties  of  bodies  at  rest 
with  respect  to  all  motions  that  are  to  be  estimated  relatively  to  the 
earth :  at  least  upon  the  supposition  that  the  curvature  of  t^e*motions 
of  the  earth  is  not  sufficientlv  great  to  produce  a  sensible  effect.  We 
have  then  to  inquire  what  is  the  natural  state  of  matter  on  the  earth  ? 
Can  it  preserve  any  motion  of  itself,  or  does  evexy  motion  gradually 
slacken  and  die  out,  by  the  mere  inability  of  matter  to  maintain  it 
without  the  application  of  external  causes  ?  On  this  point  we  have 
only  strong  presumptions,  which  would  be  bv  themselves  insufficient. 
Our  first  step  would  be  to  conclude,  from  what  we  actually  see,  that 
rest  ii  the  natural  state  of  matter,  and  one  to  which  it  always  approaches, 
however  great  a  cause  of  motion  be  applied,  unless  that  external  cause, 
or  some  part  of  it,  be  maintained.  On  looking  further  however  we 
find  that  terrestrial  matter,  immediately  on  its  being  put  in  motion, 
encounters  causes  of  retardation.  The  resistance  of  the  air,  and  ike 
friction  of  the  basis  on  which  the  substances  rest,  are  easily  shown  to 
lessen  the  motion  of  bodies  which  encounter  them.  The  more  nearly 
these  are  removed,  the  longer  does  motion  continue.  It  is  certain  then 
that  these  resistances  contribute  in  a  great  d^^iee  to  the  destruction  of 
motion;  but  it  is  not  therefore  to  be  immediately  assumed  that  there 


is  no  other  cause.  If  we  grant  that  a  perfectly  smooth  ball,  lying  tipac 
an  indefinitely  extended  plane  without  friction,  and  XK>t  in  cemti^ 
with  any  atmosphere,  would  move  for  a  long  time  without  any  ae&s^ 
diminution  of  the  rate  with  which  it  was  made  to  aet  out,  we  gnr 
quite  enough  to  explain  all  that  we  see,  without  the  necessity  of  m^ 
posing  that  the  motion  would  continue  for  ever.  How  then  can  «: 
establish  the  first  law  of  motion  (so  called),  whidi  is  thus  stated,  'Jis 
matter  will  retain  its  state  of  rest,  or  of  motion,  for  any  length  of  tzz:>. 
however  great,  until  acted  upon  by  some  external  cause  1  We  isss 
here  appmd  to  the  results  of  the  aj^lication  of  this  law,  whidi  iut* 
never,  in  any  one  instance,  exhibited  any  reason  to  suspect  that  h  :• 
only  approximately  trueu  Throughout  the  long  period  of  asfcrooonl... 
history,  no  one  of  the  heavoaly  bodies  has  shown  any  dioiinutk^a  .: 
its  motion,  or  any  of  the  consequences  which  would  arise  if  the  m*^  c 
had  a  tendency  to  wear  itself  out.  We  shall  not  here  go  into  tin 
details  of  these  consequences ;  the  conduaion  is,  that  the  state  wiiid: 
matter,  independently  of  external  bodies,  has  been  created  capabk  >: 
maint4vining,  is  not  merely  rest,  but  also  imiform  motion  in  a  stza^' 
line;  so  that  it  has  no  more  tendency  of  itself  to  part  with  any  cf  % 
velocity,  nor  to  move  slower  or  faster  than  it  was  first  made  to  more. 
than  it  has  to  set  itself  from  rest  into  motion.  A  great  many,  perhap- 
most,  of  t^e  mistakes  which  have  been  made  by  writers  against  tkr 
Newtonian  theory  of  attraction,  have  arisen  from  want  of  proper  ct- 
ception  of  the  neutral  state  of  matter.  Maintenance  of  vel<^tj  i^ 
direction  has  been  to  them  a  proof  of  the  existence  of  external  cissa 
maintained  in  action ;  whereas  it  proves  nothing,  but  that  there  wu  :i 
some  time  or  other  an  external  cause  which  acted  for  a  longer  n 
shorter  time :  the  external  cause  steps  in  when  the  vdocity  changes,  '^ 
the  direction,  or  both,  and  not  till  then. 

Properly  considered,  the  immense  number  of  different  states  vii:.^ 
matter  retains,  namely,  either  absolute  rest,  or  any  degree  of  vdccr./ 
whatsoever,  is  as  wonderful  and  mysterious  a  law  as  that  of  tt* 
attraction  of  matter  upon  matter,  without  any  apparent  intermedx.- 
sgent.  That  matter  should,  without  any  perceptible  maintainer,  ker. 
one  rate  of  motion  and  one  direction  until  acted  on  froni  witbM. 
is  as  difficult  to  admit,  as  that  the  mere  presence  of  other  matz 
should  change  that  motion  and  that  direction.  What  should  teK& 
blind  atoms  to  draw  straight  lines  in  preference  to  ciztsles  or  spinL' 
Have  they  the  fundamental  conceptions,  according  to  some,  or  ib 
powers  of  perception  and  inference,  according  to  others,  1^  wiiid 
reasoning  mmds  know  or  discover  the  simplicity  of  a  Btraig;ht  line  ? 

These  two  consequences  of  observation,  namely,  the   law  of  iti 
existence,  by  which  matter  can  retain  certain  states,  if  no  other  matia 
interfere,  and  that  by  which  it  can  change  the  state  of  other  mat&er. 
its  own  at  the  same  time  undeif;oing  another  change,  should  never  be 
allowed  to  be  separated.     There  are  two  classes    of    philosophkal 
speculators  (for  no  religious  question  need  be  allowed  to  enter),  whose 
system  introduces  no  difficulty  into  the  detaib  of  mechanical  phiksopb 
which  did  not  enter  into  its  principles.    The  first  consiBts  of  tho» 
theists  who  look  upon  the  maintenance  of  the  creation  to  be  the  eco- 
sequence  of  the  same  power  as  that  which  first  .created,  and  wiis 
consider  that  one  moment's  cessation  of  a  sustaining  power,  of  tb 
same  quality,  so  to  speak,  as  the  creative,  would  be  the  annihilatian  d 
all  things :  tiie  second  consists  of  atheists,  who  wiH  of  course  find  es 
more  difficulU^  in  the  maintenance  of  the  universe  than  in  its  first  cob- 
struction.     But  a  great  confusion  of  idens  is  introduced  into  a£ 
fundamental  questions  which  relate  to  matter,  by  the  existence  of » 
sect  which  we  suspect  greatiy  to  outnumber  either  of  the  former  tm, 
and  whom  we  may  call  believers  in  the  Oreaimr  and  not  in  the  Jf  •»• 
tainer.    These,  whatever  tl^y  may  think  of  the  Gk)d  of  the  moil 
world,  imagine  that  the  Qod  of  the  material  became  inactive  aad 
quiescent  as  soon  as  matter  was  created,  and  endowed  with  ceftKS 
powers,  or  made  subject  to  certain  laws.    These  laws,  which  are  realtr 
their  minor  deities,  canr  on  the  business  of  the  universe,  and  they 
can  abstract  the  idea  of  God  altogether  from  the  continuance  of  the 
existence  of.  matter,  though  not  from  its  first  creation.    Amo^g  thea 
may  be  found  many  of  the  literal  interpreters  of  the  Mosaic  aoooosi 
[MOTION'  OF  THX  Eabtb],  who  hold  strictiy  that  the  Creator  "reet«d 
from  his  work,"  and  left  matter  to  its  "  laws,"  except  on  certain  rsn 
interpositions.    Many  of  this  sect  have  admitted  the  laws  of  motioe. 
and,  among  others,  the  power  of  matter  to  maintAJn   its  motka. 
because  there  was  an  appearance  of  inactive  sameness,  or  want  d 
change,  in  the  permanence  of  rest,  or  permanence  of  direction  ao4 
velocity.    But  they  have  been  startied  by  the  entrance  of  attraction, 
and  have  disputed  its  possibility  on  account  of  the  absence  of  tec&d 
causes  sufficient  for  its  explanation :  however  deariy  itmi^t  be  shova 
that  all  the  results  of  attraction  are  present  among  phenomena,  they 
would  not  allow  their  fini  cause  to  be  awakened  m>m  the  sleep  in 
which  it  was  their  pleasure  to  suppose  him  i^^^^^^S^  ^  ^  >s  matttf 
was  concerned.    Perhaps  it  is  one  of  the  most  singular  mental  abe- 
rations  which  ever  was  manifested,  that  at  the  time  of  the  appeanoee 
of  the  Newtonian  doctrine,  the  first  taiechanical  theory  which  rested 
on  the  maintavMr  of  the  creation,  at  least  until  (which  has  not  ]re& 
happened)  some  good  quiescent "  second  "  cause  was  discovered— thit 
doctrine  was  frequentiy  charged  with  atheism. 

If  the  earth  were  supposed  to  be  fixed,  we  might  obviously  (though 
not  obliged  to  do  so)  begin  from  matter  at  rest,  and  estsbliah  first  thai 
law  of  motion  which  usually  stands  first. 
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MOTION  OP  THE  EARTH. 


The  third  law  of  motion  was  enunoiated  by  Newton  as  follows : — 
''Action  and  reaction  are  equal  and  oppotUe,"  Thus,  if  a  body  ▲ 
exerts  a  force  upon  another  body  B  by  contact,  tension,  thrust,  attiao- 
tion,  repulsion,  or  otherwise ;  then  b  exerts  the  very  same  force  on  ▲ 
in  the  opposite  direction.  The  principle  thus  laid  down  belongs  as 
much  to  statics  as  to  dynamics,  and  is  not  therefore  to  be  considered 
A  special  law  of  motion.  It  seems  indeed  to  establish  a  relation  between 
the  statical  and  dynamical  effects  of  a  force— the  action  being  repre- 
sented by  the  pressure  employed,  the  reaction  by  the  motion  produced. 
But  how  is  this  motion  to  be  measured  ?  Newton  had  decided  that 
a  body's  motion  should  be  measured  by  its  momentum,  and  enunciated 
the  uiird  law  on  this  supposition.  But  taking  as  we  now  do  the 
velocity  generated  in  a  body  to  be  the  dynamical  measure  of  the  force, — 
that  is,  the  reaction, — ^the  third  law  of  motion  asserts  that  "  the  velocity 
generated  in  a  body  by  the  action  of  a  force,  whether  impulsive  or 
otherwise,  is  proportional  to  the  force." 

Where  the  force  continues  to  act  during  a  finite  interval  of  time, 
Che  body  acquires  an  additional  veltxsity  in  each  succeeding  instant — 
an  evident  consequence  of  the  second  law  of  motion.  The  velocity 
thus  generated  in  a  unit  of  time  (as  one  second)  is  termed  by  some 
modem  writen  the  "  rate  of  acceleration."  And  this  is  all  that  is 
meant  by  the  expression  "  accelerating  force/' — namely,  a  force  that, 
acting  continually  upon  a  body,  produces  in  it  a  rate  of  acceleration. 
Thus  the  force  of  gravity  is  called  an  accelerating  force,  because  the 
motion  of  a  body,  under  its  influence,  becomes  accelerated ;  the  rate  of 
acceleration  being  about  32*2  feet  per  second.  [Accslbratxd  Motion.] 

Let /and/'  denote  the  rates  of  acceleration  produced  respectively 
by  the  action  of  two  forces  r  and  f'  ;  then,  by  the  third  law  of  motion, 
/ :  /'=F  :  f'.    Also,  if  <  be  the  time  during  which  these  forces  act, 

V  and  1/  the  respective  velocities  acquired  at  me  end  of  time  t,  we  have 

V  =/<  and  v'  =fi,  hence  v  :  1/  =  f  :  f'.  If  a  body  move  under  the  action 
of  gravitation,  tiie  rate  of  acceleration  is  ^(=s82*2),  hence  if  f  act 
upon  a  body  whose  weight  is  w,  we  have  the  following  very  useful 
application  of  the  third  law  of  motion : — 


or. 


F : w  =/ : g 


when  vs  velocity  acquired  in  time  t  by  the  action  of  f. 
The  three  laws  of  motion,  then,  ma^  be  thus  enunciated  :— 

1.  A  body,  if  acted  upon  by  no  external  force,  remains  at  rest ;  or 
if  in  motion,  continues  to  move  uniformly  in  the  same  direction. 

2.  When  any  number  of  forces  act  upon  a  body  in  motion,  each 
force  produces  the  same  effect  in  altering  the  magnitude  and  direction 
of  the  body's  velocity,  as  if  it  acted  singly  on  the  body  at  rest. 

8.  The  velocity  generated  in  a  unit  of  time  by  a  force  continually 
acting  upon  a  body,  is  proportional  to  the  force. 

The  reader  will  meet  with  some  very  clear  conceptions  of  the  three 
laws  of  motion  in  Dr.  Young's '  Natiual  PhUosophy,'  edited  by  Pro- 
fessor Kelland ;  also  in  O'Brien's '  Natural  Philosophy/  published  by 
the  Society  for  the  Promotion  of  Christian  Knowledge.  He  mav 
likewise  refer  to  a  paper  by  Dr.  Whewell  "  On  the  Naturo  of  the  Truth 
of  the  Laws  of  Motion."    (*  Camb.  PhlL  Trans.'  voL  v.  mrt  ii.) 

The  mistakes  into  which  philceophen  fell  upon  the  laws  of  motion 
are  uninteresting  except  in  the  applications  which  were  made  of  them ; 
and  in  the  article  Motion  of  thb  Earth  will  be  found  enough  of 
these  to  give  an  idea  of  the  difficulties  which  such  fallacies  placed  in 
the  way  of  sound  knowledge.  Por  an  account  of  Galileo's  laboun,  see 
Galilb,  in  Bioo.  Div.  For  an  account  of  the  notions  of  Descartes 
on  the  same  subject,  see  Yortiobb.  The  first  distin6t  enunciation  of 
these  laws  appears  in  the  Piincipia  of  Newton. 

Though  all  mechanical  problems  admit  of  solution  upon  the 
assumption  of  these  laws,  in  conjunction  with  those  which  may  be 
called  the  distinctive  properties  of  the  solid,  fluid,  and  gaseous  states, 
yet  the  purposes  of  mechanical  inquiry  are  better  served  by  certain 
general  principles  deduced  from  them,  the  proper  conception  of  which 
can  only  be  made  by  mathematicians,  and  are  therefore  referred  to  a 

furely  mathematical  artide— Yirtual  Yklooitibs.  [Prsssitre,  Porob, 
NSRTIA,     CRNTRIPnAL    AND     CSNTRIFnGAL     FOROXS,     AOOXLRRATSD 

Motion,  Yklooitt,  &c  ;  Movnro  Poros.     See  partici;darly  the  artide 
IvSRTiA,  for  the  reason  of  the  non-introduction  of  that  woitL] 

Among  the  many  absurdities  which  have  arisen  out  of  a  mJMppre- 
bension  of  the  laws  of  motion,  is  the  attempt  to  discover  what  is  ouled 
a  perpetual  fnoHon,  or  a  machine  which  of  itself  would  never  stopb 
The  earth  and  planets  are  such  machines  in  their  rotations  on  their 
axes;  and  we  have  seen  that  sny  partide  of  matter,  unact.ed  on  by 
other  matter,  and  onoe  in  motion,  is  a  perpetual  motion.  If  a  vdieel 
attached  to  an  axle  could  be  deprived  of  friction  at  the  pivots,  and 
enclosed  in  a  permanently  air-tight  and  perf ectiy  exhausted  receiver, 
it  would  also,  when  once  in  motion,  be  a  perpetual  motion.  But  as 
long  as  any  friction  or  resistance,  however  small,  is  perpetually  retard- 
ing the  motion,  it  is  obvious  that  the  velocity,  if  maintained,  must  be 
indebted  to  some  external  supply  of  moving  power.  To  take  the  case 
of  friction,  whidi  arises  from  tiie  roughness  of  the  supports,  and  which, 
independently  of  adhetkn,  may  be  considered  as  a  rapid  succession  of 
very  small  jolts,  by  which  the  roughnesses  of  the  one  surface  strike 
upon  those  of  the  other,  and  communicate  a  portion  of  momentum  to 
the  frame,  and  finally  to  the  earth :  to  suppose  that  a  wheel  as  above 
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described  could  go  on  for  ever,  with  friction,  would  be  to  suppose  that 
there  could  be  action  without  reaction.  In  fact,  a  perpetual  motion, 
such  as  is  intended  to  be  made  by  the  speculators  on  the  subject,  is 
nothing  less  than  a  machine  which  will  work  for  ever  without  new 
moving  power;  it  being  not  one  bit  less  absurd  to  suppose  that  it 
would  perpetually  overcome  friction  and  atmospheric  resistance,  than 
that  it  would  continue  to  supply  the  impetus  necessaiy  to  cany  on  the 
sawing  of  a  plank  or  the  weaving  of  lace. 

MOTION  OF  THE  EARTH.  The  theory  of  gravitation  has  placed 
this  question  on  a  footing  entirely  different  from  that  on  which  it  was 
aigued,  whether  bv  Ptolemaists  or  Copemicans.  Both  of  the  latter 
parties  supposed  the  existence  of  a  fixed  central  body  somewhere, 
which  the  first  of  them  would  have  to  be  the  earth,  and  the  second 
the  sun.  This  centrum  mundi,  or  centre  of  the  universe,  is  exploded, 
and  witii  it  all  the  systems,  whether  Ptolemaic  or  Copemican,  which 
preceded  tiie  dlMmveries  of  Newton.  But,  as  noticed  in  Copernicus, 
m  Bioo.  Div.,  the  existing  system  preserves  the  name  of  that  great 
man;  the  reason  being,  thAt  its  distinctive  peculiarity  ii  retained 
relatively,  if  not  absolutely,  namely,  that  the  planets  all  move  round 
the  sun,  or  round  a  point  near  the  sun.  But  it  is  added  to  the  real 
Copemican  system,  that  sun,  planets,  and  all,  may  be,  and  probably 
are,  in  motion ;  the  translation,  as  it  is  called,  of  the  whole  system 
bdng  very  nearly  rectilinear,  and  the  curvature,  if  any,  ariring  from 
the  attraction  of  the  fixed  stars.  Nothing  but  a  long  ooiurse  of  obser- 
vation can  setUe  this  last  part  of  the  question,  though  much  has  been 
done  of  late  years  to  establish  the  affirmative. 

In  approaching  tiie  old  controversy  on  the  motion  of  the  earth,  we 
confine  ourselves  rather  to  the  arguments  by  which  it  was  opposed 
than  to  those  by  which  it  was  supported.  For  this  we  have  two 
reasons :  first,  that  the  latter  are  well  known  and  extensively  cirou- 
lated,  while  the  former,  unless  preserved  in  historical  articles,  will  find 
tiie  oblivion  from  which  they  have  no  intrinsic  merit  to  rescue  them ; 
secondly,  that  the  controversies  of  the  present  day  may  be  usefully 
illustrated  by  recurring  to  the  long-decided  struggle  between  the 
Copemicans  and  their  opponents.  We  have  now  among  us  those  who 
would  fetter  all  new  truths  hj  their  interpretation  of  the  Scriptures, 
though  they  ^etiy  acquiesce  m  the  defeat  which  their  own  pimdple 
formeriy  received.  The  charges  still  brought  against  the  cmtivaton 
of  the  sdenoes,  "  to  the  distress  and  diwust  of  every  well-constituted 
mind,"  as  Sir  J.  Herschd  expresses  it,  would  be  looked  at,  not  as  fhB 
honest  manifestations  of  an  alarm  newly  awakened  by  the  ciroum- 
stances  of  the  present  day,  but  as  the  effects  of  an  abiding  spirit, 
which  has  always  opposed  investigation,  and  which,  if  it  had  prevailed, 
would  have  smothered  aU  the  lEnowledge  of  nature  which  has  been 
acquired  in  the  last  two  centuries.  If  some  of  those  who  have  con- 
stituted themselves  succeason  to  the  cardinals  who  forced  Galileo  to 
recant,  have  leamt  from  the  past  history  of  their  own  cause,  and  from 
the  temper  of  the  present  age,  to  show  the  real  scope  of  their  system 
less  openly  than  it  appeared  in  the  17th  century,  the  compliment 
which  they  thus  pay  to  the  advandng  intelligence  of  mankind,  though 
received  with  thanks  and  highly  appreciated,  should  not  be  accepted 
as  an  equivalent  for  the  mischief  which  must  result  from  a  successful 
attempt  to  place  the  great  question  of  Revelation  upon  a  fiilse  banis. 
The  case  of  those  who  now  endeavour  to  impede  the  progress  of 
geology,  or  to  limit  speculation  on  the  procesi  of  creation,  is  so  similar 
m  its  fundamental  points  with  that  of  the  labouren  to  the  same  effect 
in  the  field  of  astronomy,  that  the  circulation  of  some  account  of  the 
latter  will  perhaps  enable  our  readen  to  hdp  themsdves  in  forming 
their  opinion  of  tiie  former. 

When  the  work  of  Copernicus  appeared  in  1548,  it  seems  to  have 
been  considered  as  a  mere  attempt  to  demonstrate  (see  the  old  use  of 
this  word  in  Demonstration)  the  motions  of  tiie  heavenly  bodies  in  a 
more  simple  way.  Guarded  as  it  was  by  the  expressions  of  the  pre&ce, 
it  was  neglected  as  a  purely  speculative  trial  of  a  strange  and  impossible 
hypothesis.  In  1566  Ramus  ('  Scol.  Math.')  simply  reproaches  Coper- 
nicus  with  the  gigantic  character  of  his  hypothesis,  and  says  it  would 
have  been  better  to  have  taken  one  nearer  to  the  truth,  in  a  manner 
which  implies  that  he  thought  both  were  sgreed  as  to  what  the  truth 
really  was.  Copernicus  himself,  as  we  have  seen,  treated  his  own 
ideas  as  a  reproduction  of  those  of  the  andents,  and  in  truth  the 
existence  of  such  a  doctrine  as  the  earth's  motion  was  perf  ectiy  well 
known  to  all  men  of  learning.  Aristotie  (in  his  second  book  on  the 
Heavens)  states  that  Pythagoras  and  his  followera  placed  the  sun  in 
the  centre,  on  account  of  the  superior  excellence  which  they  attributed 
to  the  element  of  fire,  of  which  they  supposed  the  sun  to  be  made. 
Different  authorities  sive  the  same  opinion  (whether  with  or  without 
the  reason)  to  PhilcSaus,  Anaximander,  Nicetas,  Sdeneus,  deanthes, 
Leudppus,  Ecphantus,  Heradides  Ponticus;  and  Aristarchua.  The 
introduction  of  Pythagorss,  as  a  predecessor  ol  Copernicus,  is  as* 
rational  as  would  be  the  connection  of  the  modem  atomic  theory  with 
the  doctrines  of  Epicurus ;  and  much  of  the  same  kind  ii  an  assertion 
not  unfrequentiy  made,  that  Cardinal  Cusa  was  a  supporter  of  the 
earth]s  motion.  This  writer  ('De  Doct&  IgnorantiA»^lib.  ii.,  c.  11) 
certaiidy  denies  that  there  can  be  any  centre  of  the  universe ;  for, 
says  he,  if^  there  were  a  centre,  there  would  be  a  droumference,  that 
is,  a  termination,  to  the  tmiverse;  and  his  reasons  relative  to  tha 
earth's  motion  are  of  the  same  degfee  of  force.  He  is  more  rational  in 
the  next  chapter,  when  he  explains  that  tiie  apparent  motion  of  othrr 
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bodies  m&j  be  that  of  the  spectator.  Riccioli  cites  a  sermon  of  Cusa, 
which  proves,  says  he,  that  the  cardinal  had  come  to  a  sounder 
opmion ;  for  he  speaks  of  Qod's  angels  or  intelligencoa  moving  the  sun 
and  stars.  Nothing  can  better  illustrate,  in  our  opinion,  the  arguments 
sgainst  Riccioli  and  his  predecessors :  when  the  cardinal  is  writing  for 
men  of  science,  he  advances,  after  his  fashion,  speculation  about  the 
eartVs  motion ;  when  he  is  writing  txcitatiom  (not  exereUcUioiu,  as 
JEliccioli  says)  to  religious  feeling,  he  spesks  of  Qod's  works  in  a  manner 
which  persons  in  general  understood ;  in  confounding  the  preacher  uf 
religion  with  the  philosopher,  Riccioli  made  the  usual  error  of  his  day, 
and  only  repeated  his  own  mode  of  treating  Moses,  Isaiah,  and  the 
writer  of  Job.  But  it  would  have  been  better  to  have  argued  by 
analogy,  that  if  either  of  the  latter  had  written  a  professedly  philoso* 
phical  work,  he  might,  whatever  appears  to  the  contrary  from  his 
religious  writings,  have  admitted  the  motion  of  the  earth« 

Copernicus  had  no  predecessor  as  a  mathematical  reasoner  upon  the 
question.  The  first  continental  followers  of  the  new  system  were 
Rhetious,  Reinhold,  Msestlinus  the  instructor  of  Kepler,  and  Urstitius 
who  was  probably  the  instructor  of  Galileo.  In  1556  appeared  in 
England  the  '  Castle  of  Knowledge/  by  Records  [Rboobdk,  Robert,  in 
Bioo.  Div.J,  in  which  a  cautious  and  implied  avowal  of  Copemican 
principles  is  made,  and  also  the  Ephemeris  of  John  Field,  expressly 
computed  from  Copernicus  and  Reinhold.  John  Dee  and  his  pupu 
Thomas  Digges  (son  of  Leonard)  were  both  avowed  Copemicans :  the 
first  absolute  defence  of  the  system  is  contained  in  the  Appendix  to 
the  '  Prognostication  Everlasting,'  Ac.,  of  Leonard  Digges,  republished 
by  Thomas  Digges  (who  added  the  Appendix)  in  1594^  This  Appendix 
is  called  '  A  Perfit  Description  of  the  Coelesbial  Orbes,  according  to  the 
most  ancient  Doctrine  of  the  Pythagoreans;  lately  reuiued  by  Coper^ 
nicus,  and  by  Qeometricall  Demonstrations  approued.'  We  shall 
quote  from  this  work  the  account  (in  modem  spellii^)  of  "what 
reasons  moved  Aristotle  and  others  that  followed  him  to  think  Uie 
earth  to  rest  immoveable  as  a  centre  to  the  whole  world." 

*'  The  moit  effectual  reasons  that  they  produce  to  prove  the  earth's 
stability  in  the  middile  or  lowest  part  of  the  world  is  that  of  Gravity 
and  Levity.  For,  of  all  other,  the  element  of  the  earUi  (say  they)  is 
most  heavy,  and  all  the  ponderous  things  are  carried  into.it,  striving 
(ad  it  were)  to  sway  even  down  to  the  inmost  pari  thsreoi  For  the 
earth  being  round,  into  the  which  all  weighty  things  on  e^ery  side 
fall,  making- right  angles  on  the  superficies,  pass  to  the  oentre,  seeing 
evei^  right  line  that  falleth  perpendicularly  upon  the  horison  in  that 
place  where  it  toucbeth  the  earth,  must  needs  pass  by  the  centre. 
And  those  things  that  are  carried  towards  that  medium,"  or  middle 
point, "  it  is  likelv  that  there  also  they  would  rest  So  miujh  therefore 
the  rather  shall  toe  earth  rest  in  the  middle,  and  (receiviug  all  things 
into  itself  that  fall)  by  his  own  weight  shall  be  most  immoveable. 
Again,  they  seek  to  prove  it  by  reason  of  motion  and  his  nature  ,*  for 
of  one  and  the  same  simple  body  the  motion  must  also  be  simple, 
saith  Aristotle.  Of  simple  motions  there  are  two  kindS)  right  and 
circular :  right  are  either  up  or  down ;  so  that  every  simple  motion  is 
either  downward  toward  the  centre,  or  upward  from  the  centre,  or 
circular  about  the  centre.  Now  imto  the  earth  and  water,  in  respect 
of  their  weight,  the  motion  downward  is  convenient  to  seek  l^e 
centre ;  to  air  and  fire,  in  regard  of  their  lightness,  upward  and  from 
the  centre.  So  it  is  meet  to  these  elements  to  attribute  the  right  or 
straight  motion,  and  to  the  heavens  only  it  is  proper  circularly  about 
this  mean  or  centre  to  be  turned  round.  Thus  much  Aristotle*  If 
therefore  (saith  Ptolemy  of  Alexandria)  the  earth  should  turn  but 
ouly  by  that  daily  motion,  things  quite  contrary  to  these  should 
hx4>pen.  For  his  motion  should  be  most  swift  and  violent,  that  in 
twenty-four  hours  should  let  pass  the  whole  circuit  of  the  earth ;  and 
those  things  which,  by  sudden  turning,  are  stirred,  are  altogether 
unmeet  to  collect,  but  rather  to  disperse  things  united,  nnless  they 
should  by  some  firm  fastening  be  kept  together.  And  long  ere  this 
the  earth,  being  clissolved  in  pieces,  should  have  been  scattered  through 
the  heavens,  tirhich  were  a  mockery  to  think  of;  and  much  more 
beaste  and  all  other  weights  that  are  loose  could  not  remain  i^ti^bttkA". 
But  also  things  falling  should  not  light  on  ike  places  perpendicular 
under  theon,  neither  snoxild  the^  fall  directlv  thereto,  the  same  being 
violently  in  the  meanwhile  earned  away.  Clouds  also  and  other  things 
hanging  in  the  air  should  always  seem  to  us  to  be  carried  toward  the 
west."  In  his  answer  to  the  preceding,  Digges  propounds  the  experi- 
ment which  was  afterwards  urged  (by  those  who  had  not  tried  it) 
against  Copernicus,  as  follows ;  "  Of  things  ascending  and  descending 
in  respect  of  ike  world,  we  must  confess  them  to  have  a  mixed  notion 
of  right  and  circular,  albeit  it  seem  to  us  right  and  straight,  not  others 
wise  than  if ,  in  a  ship  under  sail,  a  man  should  softly  let  a  plummet 
down  from  the  top  along  by  the  mast  even  to  the  deck :  this  plummet 
passing  «Jways  by  the  straight  mast  seemethalso  to  fall  in  a  right  line ; 
out  bemg  by  discourse  of  reason  Weighed,  his  motion  is  found  mited 
of  right  and  circular."  From  his  preface  Digges  appears  to  have  coU' 
sidered  magnetism  as  the  cause  of  the  earth's  self-sustaining  power } 
an  opinion  carried  further  by  Gilbert  (the  next  English  Copemican) 
in  loOO,  who,  in  his  book  on  the  magnet,  endeavours  to  deduce  the 
earth's  motion  from  magnetic  causes,  as  weJl  as  the  preoassion  of  the 
equinoxes* 

I'he  period  from  1548  to  1609,  in  which  the  oontroversy  was  purely 
mathematical,  has  not  excited  the  interest  which  every  one  knows  to 


belong  to  the  consequences  of  Galileo's  discoveries^  An  account  cf 
thid  period  is  to  be  found  in  the  '  Companion  to  the  Almanac' fgr 
1855,  in  '  Notes  on  the  Ante-Galilean  Copemicans.*  To  this  article  n 
must  refer  the  reader  for  further  account,  in  connection  witli  tLii 
subject,  of  Leonardo  Da  Vinci,  Calcagnini,  Widmanstadt,  Copenucus, 
Rhetieus,  Gassarus,  Rheinhold,  Ramus,  Maurolycus,  Bacon,  J.  6. 
Benedictus,  Tycho  Brah^,  Rothmann.  Stunica  or  Zuniga,  Fnccs 
Patricius,  Urstitius,  Gilbert.  E.  Wright,  Chivius,  Vieta,  MajilIiDiis, 
Bruno,  Ursus  Dithmarsus,  Maginus,  Stevinus,  Kepler,  Recorde,  Fielsi, 
Di^es,  Dee,  Blagrave,  Lydiat,  Hume. 

Hitherto  the  theological  part  of  the  controvenq^  baa  not  made  iU 
appearance.  We  must  date  this  view  of  the  question  from  the  & 
coveries  of  Galileo.  Neither  in  ancient  nor  modem  times  have  tb>^ 
who  would  bind  over  the  sciences  to  agree  with  their  interpretation  oi 
the  Scriptures  ever  take  alarm  at  hypotheses,  until  those  h^rpothe^ 
began  to  have  facts  in  their  favour.  The  inconsistency  is  wurtli 
noting;  fear,  taking  these  objectors  on  their  own  principles,  there 
may  be  impiety  (if  the  Bible  be  a  revelation  of  phUosophy)  in  pro- 
pounding a  theory  whidi  contradicte  it;  but  there  can  be  noneh 
stating  the  resulte  which  follow  from  actual  investigation :  the  thou^k 
of  the  mind  of  man  may  contradict  revealed  science  (if  such  there  Wi, 
but  the  works  of  the  God  of  nature  can  hardly  detect  falsehood  in  t^ 
God  of  revelation.  It  was  Copernicus,  then,  and  not  Galileo,  who  ^a 
the  heretic,  if  heresy  there  were  in  tiie  case ;  hut  the  former  andkk 
immediate  disciples  slept  in  peace,  while  the  latter  was  forced  to  sij^& 
recanUtion.  The  story  of  Galileo  is  so  well  known,  from  the  {4rtj 
use  which  has  been  made  of  it  amongst  us,  as  well  aa  from  the  excell^i 
account  of  Hr.  Drinkwater  (Bethune)  in  the '  Library  of  Useful  Eno?' 
ledge,'  that  it  is  unnecesssiy  to  go  into  details^  It  has  heen  a  ser^i 
lesson  to  the  Roman  Catholic  Church  to  beware  of  bringing  ita  bb^ 
bility  to  the  practical  test  of  a  declaration  in  physios*  We  ny  ^ 
Roman  Church,  for  though  admitting  that  the  seven  inquisitors  vk 
signed  the  indictment  sgamst  Galileo  are  not  to  be  regarded,  upon  tk 
principles  of  that  Church,  as  a  final  authority,  yet  the  sufferance  i 
their  decision  for  two  centuries  must  be  constru^  as  the  assent*  di 
church  which  is  iealous  above  all  others  of  what  is  taught  or  doneli 
ite  ministers.  The  Minims  Le  Seur  and  Jacquier  knew  better  than  k 
can  do  in  what  state  the  doctrine  of  the  earth's  motion  was  left+U 
the  process ;  theif  deetaration  at  the  oammeboaaeBt  of  the  third  Vm 
of  their  edition  of  Newton  (1742)  runs  as  follows :— *'  Newton  in  ^ 
third  book  assumes  the  hypothesis  ol  the  motion  of  the  earth.  T:i^ 
propositions  of  the  author  cannot  be  explained  cit^rwise  than  ^ 
making  the  same  hypothesis.  Hence  we  have  been  obliged  to  put  mi 
ehm^ttcter  fwt  our  etm.  (Hino  alienam  coacti  sumus  gerere  perBonas-' 
But  we  profess  obedience  to  the  decrees  promulgated  by  mymtts. 
pontifiEii  against  the  motion  of  tiie  earth."  We  have  sometime  i> 
pected  that  there  is  a  littie  sly  satire  in  this  last  phrase  of  the  w»ttj 
fathers.  Thsj  do  not  represent  the  pope  as  having  issued  a  dm 
against  the  doctrine  of  the  earth's  motion,  the  phrase  one  weuki  itft 
expected,  but  against  the  earth'i  moHon :  not  eonirA  dodrinam  uUin 
nwUB,  but  contra  kUwrU  mohm.  At  the  same  time,  with  refer«K«ti 
the  reproaehea  helped  upon  the  whole  body  of  Roman  Caihoiiaix 
this  persecution  of  Galileo,  yfb  heartily  wish  that  all  persecutieo^ 
Catholic  and  Protestant,  had  been  as  honest  and  as  mild.  There  is  & 
reason  to  doubt  the  perfect  good  hiik  of  the  whole  prooeediogj  «^ 
rememberitkg  that  the  tribunal  was  one  of  which  Gkdileo  him^ 
admitted  the  Jurisdiotiooi  and  supposing  the  inqtiiaitfM  to  l»n 
believed  th«y  trerd  doing  their  duty,  any  less  amount  of  mtsH? 
would  havft  been  a  palpable  rsspect  of  persons  (for  Qalileo  had  pov^ 
ful  friends).  For  ounelvet,  we  would  as  ioon  have  been  among  tii 
inquisitors  as  in  the  position  of  Qalileo  hiniseLf,  if  it  be  true  that.« 
rising  from  his  kneeS,  after  taking  the  meet  sdlemn  oaths  that  b 
"abjured,  cursed,  and  detested"  the  doctrine  of  the  motion  of  Uf( 
earth,  he  repeated  aside  to  a  friend^  ** £ pwr  d inuoH  *'  ("It  does  wff^ 
for  all  that "),  We  may  pity,  but  cannot  admire^  either  party.  Kot "» 
Iteve  unsttd  any  palliative  on  either  side,  we  may  state  that  ^ 
•xdamation  of  Galileo  has  no  veiy  good  authority,  and  that  ^ 
inquisitors  themMlves  were  not  unanimotm.  One  of  them,  t)» 
Cardinal  BentivQglio,  states^  in  his  mameirs,  that  he  didaUheooa^ 
to  prevent  the  deahnon.  It  should  Also  be  noticed  that  the  probilttti^ 
issued  at  the  time  were  naoetly  sgahut  works  written  in  ItaliiDi  ^' 
oannot  help  suspecting  that  the  opinion  would  have  remained  ^ 
iflSAiled  if  it  hMl  been  ekprswed  only  in  Latin.  The  questioo  )^ 
discussed  watf  totOed  June  22, 1688,  but  this  was  not  the  beginniiS^ 
the  ccntrovcrsy.     The   following  list  of  writings  will  sars  futi^ 

*  The  Papal  power  imist,  upon  ths  whole,  have  keen  moderately  vti  ^ 
matters  of  philOBOphjr,  if  we  may  judge  ttom  the  great  Streaa  laid  on  tbii* 
case  of  Galileo.  It  it  the  ttandiiig  proof  that  an  aathoritjr  which  has  U^^ 
thousand  years  was  all  the  time  employed  in  cheeking  the  pn^reis  of  tho^<^^ 
There  are  certainly  one  or  twO  other  inatancea,  but  those  who  make  most  d  ^ 
outcry  do  not  know  them« 

Bat  the  most  amusing  apl)lication  of  the  ease  belbre  ua  Is  that  fteqo^'-? 
made  by  the  unknown  writers  who  publish  theif  own  great  discoreries.  1^ 
generally  cite  the  penecutUm  of  Galileo  aa  a  parallel  to  the  negltet  oi  tbesse:^ 

t  Mr.  Drinkwater  states  that  both  Coperniena  and  OaUlee  remain  is  * 
ladez  Bxpargatorlaa  for  1828,  With  *nlal  oarrigatar*  toaash.  It  is  ksetf 
howsvef  that  the  omisaiotis  sad  alteratlSBl  witk  whUh  the  Ibraer  antta^ 
aUowsd  to  be  read  were  settled  la  1689. 
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reference ;  they  are  headed  by  their  dates : — 1614,  Schemer, '  Disqu. 
Math,  de  contr.  et  novitat.  Astron. ; '  1615,  Foscarini, '  Epiatola  Italica 
de  mobil.  teme. ; '  1616,  Zuniga,  '  Lett.  Bopra  Fopm.  del  Copemico ; ' 
1616,  Cruger,*'DiBput,  de  quot.  telluriarevol.  ;*  1618-1 622,  Kepler, 

*  Epit.  Aatron.  Coperp. ; '  1619,  Lanaberg  (Philip),  *  CornoL  in  motam 

teme  •/  also  tracts  of  Ursiniu,  Oampanella,  and  Qodeniua;  1619,Fienu8, 

'  Diap.  an  Ckehim  moveatur  et  terra  quiescat ; '  1631,  Morinua, '  Pamosi 

et  antiqui  problematis  de  telluris  motn  et  quiete  hactenns  optata 

Bolatio  ; '  1681,  FromonduB,  '  AntaristarchuB,  sive  Orbis  terrse  immo- 

bilis;'  1688,  Galileo,  'Dial.  Bopra  i  due  masaimi  sijitemi  delmondo, 

Tolemaico  e  Copemieano,'  the  prohibited  work ;  1688,  Lansbei^g  (James, 

son  of  PhUip),  'Apol.  comment.  Phil.  Lansberg  in  motum  terrss;' 

1684,  Morinus, '  Resp.  ad  J.  Lansberg  Apolog. ; '  1684,  Rosse, '  Confat. 

opin.  Lansbeigii;'   1685,  Lineraann,  'Dsput.  math,  adstruens  mot. 

dium.  telluri  vindieandum  esse ; '  1688,  Wilkins,  '  Discourse  tending 

to  prove  that  'tis  probable  there  may  be  another  habitable  world  in  ihe 

moon;'  16S8,  Bouillaud,  'Philolaus,  sive  diss,  de  vero  syst.  mtmdi ; ' 

1640,  Licetua,  'De- terra,  unico  centro  motus,  disp. ;'  1640  Wilkins 

(anonymous),  'A  Discourse  tending  to  prove  that  'tis  probable  the 

earth  is  one  of  the  planets ; '  1642,  Gasaendi^  '  Epistolie  duse  de  motu 

impresso  a  motore  tranalato;'   tracta  of  Deusingius,  Morinus,  and 

others  ;   1648,  Morinus,  '  Alee  telluris  fraetse,  contra  Gassendum ; ' 

1643,  Claramontius, '  Antiphilolaua ; '  1644,  Polaccus, '  AnticopemicuB 

CatholicuB ; '  1645,  Rheita,  *  Oculus  Enoch  et  Eliae  '  (defence  of  the 

Tychonic  system) ;  1645,  Bouillaud,  '  Astronomia  JHulolaica ;  *  1645, 

Christian,  '  Disput.  de  trip,  mundi  system.  ; '  1645,  Orandamicua, 

'  Nova  Demonstr.  immob.  terrse  ex  virtnte  magnetica ; '  1646,  Rosse, 

'  The  New  Planet  no  Planet,  f  or  the  Earth  no  Wandering  Star,  except 

in  the  wandering  heads  of  Gslileans '  (answer  to  Wilkins) ;   1647, 

Gassendi, '  Institutio  Astronomica; '  1649,  Gassendx,  '  Apol  in  Morini 

lib.  cui  tit  Al»  telluris  iractes  nna  cum  tribus  Galilei  Epistolis  de 

Gonciliatione  Sacra  Scriptune  cum  systemate  telluris  mobilis ;  1651, 

Riccioli,  '  Almageitum  Novum  ;*  1663,  Dubois, '  Dialogus  Theologieo- 

ostronomicus ; '  1655,  Herbinius,  'Examen  Gontrov.  &mosse,*  ftc.; 

1656,  anonymous,  'Demonstr.  math,  in^iarum  J.  Dnbois;'   1665, 

Fabri, '  Dial.  phys.  in  quibus  de  motu  terrse  disputatur ;'  1668,  RicdoU, 

'  Argomento  fiscico-matematioo  oontro  11  moto  diumo  d^la  terra; '  1680, 

Bianchini,  'Dial,  contro  il  vfst.  Oopem.;'   1682,  Megerlinns,  'Syst. 

Hundi  Copem*  demonstr.' 

The  controversv  ceases  to  have  any  interest  after  the  publication  of 
the  '  Principia '  of  Newton.  Even  to  this  day  we  believe  there  are 
some  who  deny  the  earth's  motion,  on  the  authority  of  the  Scriptures, 
and  every  now  and  then  a  work  appears  producing  mathematical 
reasons  for  that  denial ;  these  works,  as  fast  as  published,  after  making 
each  two  converts  and  a  half  in  a  country  town,  are  beard  of  no  more 
until  fifty  years  afterwards,  when  they  are  discovered  by  bibliomaniacs 
bound  up  in  volumes  of  tracts  with  dissertations  on  squaring  the 
circle,  and  perpetual  motion,  and  pamphlets  predicting  ntttional  tNUik- 
ruptcy. 

We  shall  now  recapitulate  some  of  the  arguments  against  the  ewth^s 
motion,  taking  first  the  scriptural  and  afterwards  the  physical 

The  scriptural  arguments  are  of  two  kinds,  Oopeniican  and  anti- 
Copemicui ;  for  it  must  be  remembered  ^at  the  aaserters  of  the 
earth's  motion,  almost  with  one  accord,  admitted  the  Scriptures  as  a 
judge  of  the  oontroversy.  The  following  are  some  of  the  texts  and 
arguments.  We  take  them  from  Fienns,  Fromond,  Morin,  Rosse,  and 
Riecioti  on  the  one  side,  and  from  their  statements  of  their  opponpnti^ 
arguments,  or  from  Wilkins,  on  the  other. 

Psalm  tixs  4,  5,  6 :  '^  In  them  hath  he  set  a  tabernacle  for  the  sun, 
which  is  as  a  bridegroom  coming  out  of  his  chamber,  and  rejoiceth  as 
a  strong  man  to  run  a  race.  £Qs  gomg  forth  is  from  the  end  of  the 
heaven,  and  his  circuit  vnto  the  ends  of  it."  Here  it  is  remarked  that 
the  metaphor,  where  it  ezistB,  is  explicit,  in  "  cu  a  bridegroom,"  "  m  a 
strong  man,"  but  that  the  words  whidb  ap^y  to  the  sun's  motion  are 
absolute  assertion. 

Ecelesiastes,  i  4,  fto. :  "  One  generation  paaseth  away^  and  another 
generation  cometh;  but  the  earth  abidetli  for  ever.  The  sun  also 
ariseth,  and  the  sun  goeth  down,  and  hasteth  to  his  place  whence  he 
arose.  The  wind  goeth  towards  the  south,  and  tumeth  about  unto  the 
north."  In  the  Vulgate,  the  last  sentence  refers  to  the  sun :  "  Oritur 
sol  et  ocddit,  et  ad  locum  suum  revertitur,  ibique  renaseens  gyrat  per 
meridiem,  et  flectitur  ad  aquilonem." 

Joshua,  z.  12 :  "  Bun,  stand  thou  still  upon  Gibeon,  and  thou,  moon, 
in  the  valley  of  Ajalon.  And  the  son  stood  still,  and  the  moon 
stayed.  .  .  .  Sa  the  sun  stood  still  in  the  midst  of  heaven,  and 
hasted  not  to  go  down  about  a  whole  day."  It  was  contended  that 
the  earth  ought  to  have  been  made  to  stand  still, "  if  Jo^ua  had  been 
a  CSopemican." 

2  Kings,  xz.  11 :  ''And  he  brought  the  shadow  ten  degrees  back- 
wards, by  which  it  had  gone  down  in  the  dial  of  Ahaz."    Isaiah, 

•  xxxviii  8 :  "  So  the  sun  returned  ten  degrees,  by  which  degrees  it  was 
gone  down." 

Psalm  zdiL  1 ;  "  The  world  also  is  stabHshed  that  it  cannot  be 
moved."  Psalm  dv.  5 :  *'  Who  laid  the  foundations  ol  the  earthy  that 
it  should  not  be  removed  for  ever."  ■ 

*  The  Preesptor  of  Hcvelios. 

t  Lalande  gives  a  Latin  title;  we  do  net  know  whether  It  was  published  in 
jAtln  at  the  aame  time  or  not. 


Job/ix.  6,  fte. :  ''Which  shaketh  the  earth  out  of  her  pkoe,  and 
the  pillars  thereof  tremble ;  which  commandeth  the  sun,  and  it  riseth 
not,  and  sealeth  up  the  stars.** 

Job,  xxxviii  4,  &c. :  '*  Where  wast  thou  when  I  laid  the  foundations- 
of  the  earth  ?  . . .  Whereupon  are  the  foundations  thereof  lasfcened  f 
or   who   lud   the   corner-stone  thereof?  .  .  .  Where    is   the    way- 
where  light  dwelleth  ?   and    as    for   darkness,  where  is   the  place 
thereof  ?  " 

The  Copemicfois  dted  the  preceding.  Job,  iz.  6,  and  the  following, 
Paalm  zcvii.  4^  "  The  earth  saw,  and  trembled ; "  and  Psalm  zcviii.  7> 
which  in  the  English  verrion,  is  "  Let  the  sea  roar|  and  the  fulness 
thereof,  th^  worid,  and  they  that  dwell  therein ;  "  but  in  the  Yulgate,- 
"  Moyeatur  mare  et  plonitudo  ejus,  erbis  terrarum,  et  universi  qui 
habitant  in  eo."  The  Ptolemaista  relied,  with  reason,  that  these  texts 
evidently  imply  a  violent  and  unusual  motion,  while  all  the  others 
speak  of  stability  as  the  common  order  of  things.  We  look  upon 
Fromond  as,  next  to  Rieoioll,  the  most  learned  and  sensible  of  the 
anti-movement  party,  while  Laidsberg  is  certainly  not  the  least  of  the 
Coi>emicans.  Tet  the  latter,  to  fiQ  up  the  immense  void  between 
Saturn  and  the  fixed  stars,  states  that  it  is  crowded  with  spirits  good 
and  evH,  employed  in  their  vocations  :  the  former  meets  him  by  the 
following  argument.  By  the  universal  consent  of  theologians,  hell  is 
at  the  centre  of  the  ear&i ;  the  creed  says  that  Jesus  Christ "  descended 
into  hell ; "  and  St.  Paul,  in  Ephesians,  iv.  9,  that  he  "descended  into 
the  lower  parts  of  the  earth."  The  empyreal  heaven,  and  the  habitation 
of  the  bletted,  must  be  as  £w  as  possible  from  hell ;  but  the  former 
was,  by  consent  of  theologians,  at  the  circumference  of  the  universe ; 
therefore,  says  Fromond,  the  earth  must  be  at  the  centra  But 
Morinus  outdoes  the  rest.  ¥Vom  the  creed,  he  says,  it  appears  that 
Jesus  Christ  **  ascended  into  heaven ;  **  and  from  the  first  chapter  of 
Acts,  ^lat  he  was  "  taken  up."  It  is  generally  thought  that  the  hour 
of  the  ascension  was  noon,  at  which  time,  according  to  the  Coper* 
nicans,  the  heads  ef  persons  on  the  earth  are  towards  the  centre  of  the 
system  (the  sun).  Consequently  it  was  not  an  ascent,  but  a  descent, 
for  to  go  towards  the  oentre  is  to  descend.  I  know,  says  Horin,  that 
the  Coperaioans  have  a  subtoiuge  and  a  fallacy,  for  they  say  that  the 
ascMit  was  an  ascent  with  respect  to  the  earth  only ;  and  he  goes  on  to 
show  what  shuffling  knaves  they  were,  for  so  direct  a  perversion  of  plain 
words.  It  is,  however,  but  faur  to  the  anti-Copemican  party  to  add 
that  Rieeieli,  by  far  the  most  learned  of  all  of  them,  has  not  thought 
Morinus  worthy  of  one  word  <^  mention  in  his  list  *  of  writers  on  the 
subject. 

RiecioH  cites  the  following  additional  texts.  Genesis,  xv.  12 :  "  And 
when  the  sun  was  going  down,"  ftc.  Gen.,  xix.  28:  "The  sun  was 
risen  upon  the  earth."  Gen.,  zzzii.  81 :  "  The  sun  rose  upon  him.* 
Judges,  xix.  14  :  "  The  sun  went  down  upon  them."  Matthew»  v.  45 : 
"  He  maketh  his  sun  to  rise  on  the  evil  and  on  the  good ; "  with  several 
others  to  the  same  purport.  Also  Psalm  Ixxv.  8  :  "  The  earth  and  all 
the  inhabitants  thereof  are  dis^lved :  I  bear  up  Ihe  piUars  of  it."  He 
adds  all  the  places  in  which  "  heaven  above  "  and  "  earth  beneaUi "  are 
mentioned. 

The  Ooperaieans,  besides  the  very  few  passages  which  they  could 
find  alluding  to  a  motion  of  the  earth  (and  that  only  an  unusual  one), 
brouffht  forward  texts  in  which  admitted  errors  exist ;  such  as  this 
Mosaic  definition -of  the  firmament,  the  circumference  of  Solomon's 
brazen  sea  (which,  the  diameter  being  ten  cubits,  must  have  been 
upwards  of  thirty-one  cubits  in  czrcimif  erence,  and  not  thirty,  as  stat^), 
and  the  like.  To  this  the  general  answer  was,  that  there  is  a  great 
^fierence  between  stating  round  numbers,  according  to  usual  measure- 
ment, and  absolutely  assertmg  untruth.  Riccioli  however  lays  it  down 
that  the  obvious  literal  sense  of  the  Scripture  is  to  be  taken,  except 
where  it  is  manifestly  false ;  that  Archimedes  had  shown  the  propor- 
tion of  ten  to  thirty  to  be  false,  but  that  no  one  had  actually  shown  the 
earth  to  move.  Tms  was  evidently  convenient,  but  unfair ;  ^e  motion 
of  the  earth  was  the  thing  in  question,  and  could  not  be  proved  &lse 
by  assuming  a  literal  interpretation,  which,  it  was  admitted,  might  be 
rejected  if  the  earth's  motion  were  true. 

Upon  a  review  of  the  passages  cited,  it  is  clear  enough  that,  if  th^re 
be  any  astionomical  system  at  all  in  them,  it  is  that  of  an  immoveab]0 
earth  and  a  moveable  sun ;  while  if  there  be  no  astronomical  system* 
it  foUows  that  vulgar  notions  are  adopted  in  the  modes  of  expression^ 
which  represent  appearances  without  reference  to  their  truth  or  false- 
hood. Chi  one  horn  or  other  of  this  dilemma,  all  our  modem  Urbaos 
must  be  content  to  abide  :  will  they  go  back  to  Ptolemy,  or  forward 
with  the  advance  of  science  f  Can  they  show  any  reason  why  the 
astronomical  system  of  the  old  Testament  should  be  rejected,  ami 
those  passages  which  appear  to  favour  one  geolojgical  theory  rather  than 

*  Since  then  this  la  a  list  selected  by  the  latest  writer  ef  note,  aa  well  y  Xt^ 
most  learned,  it  may  be  worth  while  to  give  the  names. 

€hp0mieana:  Copemions,  Rhetieos^  Maestliniiv,  Kepler,  Batbjaaaan  (fxeei^ 
when  he  ftiUeved  Tyeho),  Gilbert,  Foeoarioi,  2u(|iga,  BoelHand,  Lansberg, 
Herlgooe,  Oiissendi,  Dea  Cartes. 

AntLCopemicaiit :  Aristotle,  Ptolemy,  Theon,  Itegiomontanns,  Alfrafanoai 
Cfeomedee,  Macrobins,  D'Ailly,  Bnehanan,  MauroUco,  Clavius,  Barocius,  ITeaiidsr^ 
Telasias,  Martinengua,  Idpsins,  Schemer,  Tycho,  Tasaonus,  Claramonuu5| 
Inehofer,  Fromondns,  Lagalla,  Tanner,  Bart.  Amicus,  Rocco,  Merseone,  Polacoua, 
Kireher,  Spinellos,  Pineda,  Lorinaf,  Maatrias,  Bellatuft,  FonUus,  Delphinosi 
ElepbantatittB.    Many  of  these  are  theologians  only. 
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another  should  not  only  be  reeeived,  but  be  enforoed  upon  others  by 
damouxB  of  latitudinarianism,  infideliiy,  and  all  those  rraroaches  by 
which  (and  fortunately,  by  which  only)  untolerated  differences  of 
opinion  are  punished  f 

TbAt  the  attempt  to  enforce  a  system  of  sdenoe  derived  from  an 
interpretation  of  the  Scriptures  will  signally  fail,  should  be  taught  by 
the  history  of  the  past.  Not  eren  the  Church  of  Rome  will  ever  again 
dictate  on  a  question  of  fact,  and  in  Protestant  countries  (and  Catholic 
too,  we  suspect)  public  opinion  most  aoid  will  support  absolute  proof 
Bgidnst  doubtful  interpretation.  The  opponents  m  this  matter  are, 
some  of  them,  men  of  leaming»  like  Fromond  and  Kicoioli ;  others  men 
of  conceits,  like  Morin.*  The  former  seise  the  stronger  parts  of  their 
own  case,  but  they  will  find  that  it  requires  a  better  foundation  than 
imposition  of  interpretations  to  bear  the  sort  of  support  which  the 
latter  afford.  A  compact  college  of  cardinals  might  more  safely  make 
the  attempt  than  a  miscellaneous  part^. 

The  declining  days  of  what  was  called  the  Aristotelian  philosophy 
had  thdr  span  much  shortened  by  the  glaring  light  into  which  it  was 
thrown  when  held  up  against  the  results  of  the  philosophy  of  Galileo ; 
and  this  not  more  by  the  exhibition  of  the  Ptolemaists  than  of  their 
opponents  the  Copemicans.  The  latter  were  taught  that  rational 
mechanics  must  precede  simple  astronomy ;  and  it  is  no  exaggeration 
to  sav  that  not  an  inoonsiderable  portion  of  that  power  over  nature 
which  we  now  have,  can  be  traced  in  its  earliest  growth  to  tiie 
necessity  of  finding  stronger  weapons  to  oppose  the  old  system  than 
were  forged  in  the  philosophical  workshops  of  the  age  we  have  been 
considering. 

The  physical  aiguments  of  the  time  consisted  much  in  supposing 
inclinations,  propensities,  and  almost  feelings  of  privilege  and  place, 
to  exist  in  different  sorts  of  matter.  A  comet,  savs  Fromond,  is  "  not 
such  an  obscene  ape  of  the  planets  that  nature  should  have  manufac- 
tured a  sphere  and  a  heaven  for  it  to  revolve  in ;"  and  the  jproper  pride 
of  a  comet  was  the  sufficient  reason  for  one  motion  ratiier  than  another. 
The  arguments  for  the  sun's  motion  and  the  earth's  stability  may  be 
oondenised  as  follows.  AristoUe  and  Ptolemy  assert  it;  tiie  Scrip- 
tures assert  it  (Fienus  puts  them  second) ;  the  heavenly  bodies  are 
made  for  man,  and  the  servant  comes  to  his  master,  not  the  master  to 
the  servant ;  the  natural  motion  of  earthly  bodies  (as  when  falling)  is 
in  aright  line ;  a  body  cannot  have  two  natunl  motions,  therefore  the 
earth  cannot  move  in  a  circle ;  if  the  earth  moved,  an  arrow  shot 
upwards  could  not  &11  on  the  spot  from  whence  it  was  shot ;  the  air, 
differing  from  the  earth  in  substance,  cannot  be  moved  at  the  same 
rate,  consequently,  mountains,  towers,  &c.,  would  produce  a  wind  if 
the  earth  moved  :  a  stone  let  fall  from  a  height  would  not  fall  direotiy 
under  the  point  which  it  leaves ;  an  arrow  shot  towards  the  east  would 
go  much  farther  than  one  shot  towards  the  west,  the  first  having  the 
air  with  it,  the  second  against  it ;  houses,  and  the  earth  itself,  would  be 
broken  to  pieces  by  so  rapid  a  motion,  which  however  ^e  heavens  can 
bear,  being  made  of  iron,  according  to  Honur,  while  the  earth  is  soft  and 
friab!e ;  the  immensity  of  the  distance  which  must  exist  between  the 
orbit 'of  Saturn  and  the  fixed  stars,  if  the  whole  orbital  motion  of  the 
earth  produce  no  effect  upon  the  latter;  the  excessive  greatness  of  the 
fixed  stars  on  the  same  supposition;  &c.  &c. 

'The  Copemicans  contended  generally  for  the  greater  simplicity  of 
their  system,  and  the  incredibility  of  tiie  enormous  velocity  which  tiie 
sphere  of  the  fixed  stars  must  have  if  the  Ptolemaic  hypothesis  were 
true :  to  which  it  was  answered,  that  Qod  "  doeth  great  things  past 
finding  out,  and  wonders  without  number;"  that  the  earth  would 
corrupt  and  putrefy  without  motion,  whereas  the  heavens  aie  in- 
corruptible :  answer— that  wind,  &c.  give  sufficient  motion;  that  the 
most  moveable  part  of  man  is  underneath,  since  he  walks  with  his  feet ; 
whence  the  most  unworthy  part  of  the  universe  (which  all  parties 
called  the  earthy  should  be  moveable :  answer,  that  tiie  Copemicans 
were  absurd  (as  m  fact  they  were)  for  taking  the  earth  otU  of  the  centre 
of  the  universe  upon  an  argument  the  force  of  which  was  derived 
from  its  being  in  the  centre  (or  lowest  part) ;  also,  which  is  theore- 
tically tme,  that  if  the  earth  move,  the  head  of  a  man  moves  faster 
than  his  feet;  that  rest  is  nobler  than  motion,  and  ought  therefore  to 
belong  to  the  sim,  the  nobler  body :  answer,  that  for  the  same  reason 
the  moon  and  all  the  planets  ough  Ito  rest ;  that  the  lamp  of  the 
world  ought  to  be  in  the  centre ;  answer,  that  a  lamp  is  frequenUy 
hun^  up  from  a  roof  to  enlighten  the  floor ;  that  there  is  a  cause  of 
motion  (magnetism)  in  the  earth :  answer,  that  no  Copemicans  had 
examined  the  sun,  or  they  might  perhaps  have  found  as  good  causes  of 
motion  there ;  that  the  Hebrew  word  for  the  earth  has  a  root  which 
signifies  motion — which  on  the  other  side  was  contended  to  apply  to 
the  motion  of  animals  upon  its  sur&ce. 

Such  were  the  more  common  arguments  of  the  Copemicans ;  others 
may  be  seen  in  a  paper  entiUed  <  Old  Arguments  against  the  Motion  of 
the  Earth,'  in  the  '  Companion  to  the  Almanac  for  1836.'  We  do  not 
charge  eveiy  one,  either  of  the  Ptolemaists  or  Copemicans,  with  all  the 
absurdities  above  noted  j  but  we  have  not  foimd  one  of  either  side 

•  Thl»  worthy,  to  a  great  eapsoity  for  finedrawn  deduction,  added  the  power 
or  an  astrologer,  and  aome  art  in  extricating  himself  fh>m  the  scrape  of  an 
unftilfllled  prophecy.  When  Qassendi  remained  allre  after  the  time  which 
Morin  had  posltiTely  fixed  for  his  demise,  the  latter  pernlsted  that  the  non- 
fulfilment  of  the  prophecy  was  in  consequence  of  the  warning  which  It  gave 
Oassendi,  whose  health  was  declining,  to  try  change  of  air. 


free  from  such  A  pnori  attempts  at  a  knowledge  of  the  nature  of  thiaa. 
Our  countryman  Bishop  Wilkins  has  less  of  this  sort  of  argument  tla 
any  one  except  Galileo,  and  he  deals  with  the  scriptural  objections  in  & 
very  learned  and  able  manner.  He  points  out  the  absurdities  isui 
which  the  Fathers  had  &llen  by  a  degree  of  litCTal  interpretat:^ 
which  had  become  obsolete  even  in  the  days  of  Fhymond :  how,  f«r 
instance — ^Basil  made  the  moon  greater  than  any  of  the  stars,  becMs 
Moses  calls  the  sun  and  moon  tiie  two  greater  lights ;  Justin  Ua.'tvr 
and  several  others  supposed  a  vast  body  of  water  abowe  the  sUziy 
firmament ;  St.  Augustine  concludes  the  visible  staiB  to  be  innuc^ 
rable;  many  fathers  assert  that  the  heavens  are  not  round,  bs 
stretched  forth  as  a  curtain ;  some  that  the  sea  not  overflowing  tfcf 
land  was  not  a  consequence  of  the  usual  laws  of  matter,  but  a  pe^ 
petual  miracle ;  some  that  the  sea  is  higher  than  the  land,  becanse  it  s 
called  "  altum,"  translated  by  us  "  the  deep ;"  some  that  the  earth  a 
placed  upon  the  sea ;  some  say  that  the  stars  have  understanding  tsd 
speech,  and,  aocordhig  to  Origen,  moral  rssponaibilily.  All  thoe 
things  follow,  either  at  once,  or  by  the  most  univenully  admitted 
species  of  inference,  from  the  literal  signification  of  words  in  the  sacTtd 
Scriptures.  These  interpretations  vsniahed  first;  tiioae  who  sail^i 
round  the  world  destroyed  the  greater  number  of  them;  and  tb 
abandonment  of  them  was  acquiesced  in  even  by  those  who  would  hxn 
nailed  the  earth  to  a  Hebrew  word.  The  earth  itself  was  next  allo««i 
to  move,  when  Qalileo  had  established  a  mechanical  system  whidi 
would  reconcile  such  motion  with  terrestrial  phenomenay  aa  oompletdr 
as  that  of  Copernicus  and  Kepler  witii  celestial.  The  time  came  wbco 
even  divines  might  insist  on  this  simplicity  of  motion  in  illustration  c: 
the  wisdom  of  the  architect.  But  the  structure  of  the  earth  had  dc; 
been  examined ;  consequenUy  when  the  conclusions  of  geological  ii-  I 
duction  began  to  appear,  the  old  method  was  ready,  the  texts  «&:% 
forthcoming,  neither  was  interpretation  wanting,  nor  those  who  W'Iq:>'.  i 
raise  an  outciy  against  the  results  of  examination  and  the  inwestigMu:i  I 
because  the  former  would  not  sgree  with  the  interpretation,  nor  tie 
latter  be  fettered  by  its  imposition.  The  same  course  will  be  nn. 
with  the  exception  only  that  the  enemies  of  free  inquiry  and  hooc*. 
statement  are  not  so  numerous  nor  so  powerful  as  in  uie  17th  centmy 
so  that  the  effect  will  be  less,  both  in  extent  and  duration.  So  ytn 
slight  have  been  the  scientific  attainments  of  the  opposing  partr 
on  thui  occasion,  that  it  becomes  those  who  are  interested  in  t)L 
history  of  the  sciences  to  take  some  measures  for  the  preservatian  'X 
their  writingi,  since  it  is  found  that  the  purely  theological  worb 
against  the  motion  of  the  earth  are  extremely  scarce,  while  only  tb» 
which  unite  science,  such  as  it  was,  with  theology,  are  now*  in  sbt 
degree  diffused. 

If  we  throw  away  all  the  aiguments  which  would  now  be  considemi 
fantastical,  we  shall  find  the  sense  of  both  sides  of  the  controTe:?? 
contained  within  very  narrow  limits.    The  strength  of  the  Copemica:;' 
lay  in  the  aimplicity  with  which  they  exhibited  the  celestial  moticm 
that  of  their  opponents,  in  the  then  unanswerable  aigument  of  tL 
throwing  up  of  a  stone.    Both  parties  believed  that  the  stone  of  it»i: 
would  not  follow  the  motion  of  the  earth;  at  least  such  was  tb 
opinion  until  the  Galilean  philosophy  was  fully  received.     Fromo&~ 
shows  his  penetration  when  he  says  that  the  Copemican  philoaopc- 
will  finally  be  wrecked  on  this  argument;  had  he  admitted  an  aiteiru 
tive,  and  assumed  either  that  the  mechanical  argument  would  destro. 
the  motion  of  the  earth,  or  the  motion  of  the  earUi  would   lead  t 
an  entire  change  in  the  principles  of  mechanical  pbilosophy,  no  ol. 
would  now  have  disagreed  with  him. 

We  shall  dose  this  article  with  a  mention  of  the  actual  proofs  ol  t]» 
motion  of  the  earth. 

1.  It  is  difficult  to  believe,  in  the  present  state  of  meohanical  know- 
ledge, that  any  heavenly  body  is  at  rest»  and  the  burden  of  proof  mii>t 
lie  upon  those  who  assert  rest,  and  not  upon  those  who  believe  x. 
motion,  which  a  person  instructed  in  mechanics  must  do,  until  th-. 
contrary  is  proved. 

2.  If  a  motion  existed,  a  centrifugal  force  would  arise,  which  wod 
produce  an  effect  on  the  oscillation  of  a  pendulum  tried  in  dififeei:: 
parts  of  the  earth.  [Ckntbifuoal  Fobob;  Pshdulum.]  Such  x^ 
effect  Ib  found  to  be  produced  corresponding  to  that  which  should  U 
produced  by  the  earth's  rotation;  nor  have  those  who  deny  tLa; 
rotation  ever  produced  any  explanation  of  the  phenomenon. 

8.  An  experiment  has  been  tried,  which  it  will  be  worth  while  t? 
describe,  and  which  Delambre  says  had  **  a  sort  oi  success."  \lli^:i 
we  say  that  a  stone  let  fall  from  the  top  of  a  high  tower  ahould  f^ . 
precisely  under  the  point  from  which  it  started,  we  say  that  whkJ 
ought  not  to  be  perf ectiy  true ;  the  reason  is  aa  follows : — ^The  startis;: 
point  of  the  stone,  being  at  a  greater  distance  from  the  centre  thai, 
the  point  directly  under  on  the  earth,  describes  a  somewhat  Lu^r 
circle,  and  moves  a  little  quicker.  The  stone  therefore  at  the  com- 
mencement of  its  fall  has  a  motion  from  west  to  east,  a  little  mav« 
rapid  than  the  under  point  of  the  earth.  The  resistance  of  the  air. 
though  it  exists  with  respect  to  the  fall  of  the  stone,  does  not  exist 
with  respect  to  the  motion  from  west  to  east  since  the  air,  earth  and 

*  There  are,  it  is  well  known,  different  degrees  of  scaroeneas  in  old  worU 
We  hsTo  met  with  Biooioli,  Fromond,  Morin,  Fienos,  Bosse,  Wilkins,  Gilbert, 
fte.,  exposed  for  aale  in  London,  within  these  Ats  yean^  sad  with  asTeral  mart 
than  onoe ;  but  we  never  met  with  say  of  the  purely  theologioU  aatlrars  oaot«d 
by  lUocioIi.  ^ 
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stone  are  carried  together :  oaneequently  the  stone  should  Ml  a  little 
east  of  the  foot  of  the  tower.  This  experiment  was  tried  at  Bologna 
by  Guglielmini^  who  published  his  results  in  a  work  called  '  De  Motu 
Term  diumo/  Bologna,  1792;  it  was  repeated  at  Hamburg:  the 
heights  were  respectively  241  and  235  feet  (French). 

Iq  eveiy  instance  the  projected  body  fell  a  fraotioa  of  an  inch  to 
the  east^  and  never  to  Uie  west  of  the  point  directly  under  the  point  of 
projection.  Had  this  departure  been  an  accidental  effect,  it  is  in- 
credible Uiat  it  should  always  have  taken  place  in  one  direction. 
Delambre  does  not  state  the  number  of  experiments  made ;  but  if  it 
were  only  six,  and  if  the  chances  of  departure  east  or  west  had  been 
equal,  it  would  have  been  68  to  1  against  the  departure  being  always 
in  one  direction.  In  the  last  two  proofs  we  are  made  to  perceive  the 
earth's  rotation,  by  phenomena  which  can  be  explained  on  no  other 
hypothesis  that  is  worth  consideration. 

4.  We  perceive  the  earth's  orbital  motion  only  in  the  phenomenon 
of  AbibratioNi  from  which  one  of  two  things  must  be  true ;  either 
the  earth  moyes  round  the  sun,  or  light  does  not  move  in  a  straight 
line ;  and  what  is  more,  the  light  from  eveiy  star,  in  whatever  part  of 
the  heavens  it  may  be  found,  changes  its  course  with  the  position  of 
the  sun.  The  change,  it  is  true,  is  minute,  but  it  is  as  weU  established 
as  it  would  be  if  it  were  visible  to  the  naked  eye ;  and  it  must  be 
remembccrad  that  twenty  seconds  is  not  a  small  quantity  when  the  eye 
is  applied  to  an  instrument  capable  of  measuring  one  second.  Were 
there  no  other  phenomenon  by  which  to  test  it,  the  orbital  motion 
would  be  conclusively  proved  by  that  in  question. 

5.  The  next  argument  is  analogy,  whidi,  though  not  perfectlv  con- 
clusive itself,  lends  a  great  additional  force  to  the  rest  The  planets 
all  exhibit  motion  round  the  sun ;  this  can  be  proved;  and  the  only 
question  that  remains  is,  whether  the  sun  move  round  the  earth, 
carrying  the  planets  round  itself,  or  whether  the  earth  be  itself  a  planet 
moving  round  the  sun.  The  planets  also,  in  most  cases,  revolve  round 
axes  visibly,  and  there  is  no  proof  that  any  one  does  not. 

6.  The  last  argument  is  authority,  properly  used.  There  are  many 
who  do  not  knM>w  enough  of  the  subject  to  decide  even  between 
Newton  and  the  worthy  Frenchman,  whose  name  is  unnecessary  to 
mention,  who  thinks  he  proves  the  pUmets  to  be  reflections  of  the  sun 
upon  the  polar  ice,  and  the  southern  hemisphere  of  stars  to  be  a  reflec- 
tion of  the  nortiieni  upon  a  very  curious  crystal  plane,  but  how  placed 
we  do  not  exactly  know.  With  such  persons  i^uUiority  must  decide,  if 
there  be  any  decision  at  all  in  their  minds ;  and  it  is  of  some  import- 
ance to  them  to  know  what  sort  of  authority  they  trust  to.  The  argu- 
ment from  authority  may  be  thus  summed  up : — 1.  The  motions  of  &e 
heavenly  bodies  are  irregular,  particularly  those  of  the  moon,  which, 
when  closely  examined,  exhibit  irregularities,  the  cycles  of  whieh  never 
were  determinedfrom  obeervation  alone.  2.  At  the  tune  when  the  contro- 
versy about  the  earth's  motion  took  place,  the  tune  of  the  moon's  tran- 
sit over  the  meridian,  for  instance,  could  not  be  predicted  within 
several  minutes.  3.  By  means  of  the  labours  of  Newton  and  his  suc- 
cessors in  theoxy,  and  Flamsteed  and  his  successors  in  observation,  the 
prediction  now  rarely  difiers  from  the  result  by  more  than  half  a 
second  of  time.  4.  It  has  been  the  unanimous  opinion  of  those  ooo- 
cemed  in  bringing  astronomy  to  this  state,  not  merely  that  the  earth 
has  a  motion  1x>th  of  rotation  and  orbital  progression,  but  that  the 
proofs  are  such  as  to  leave  no  doubt  whatsoever  on  the  subject ;  nor  is 
it  in  histoxy  that  any  person  who  was  mathematician  enou^  to 
read  the  writings  of  Newton  ever  entertained  any  hesitation  upon  the 
subject. 

7.  For  the  recent  experimental  proofo — ^proofs  to  those  who  have  the 
requisite  knowledge  of  dynamic^— of  the  motion  of  the  earth,  see 
Otrosoopb;  Pxndulux. 

A  short  time  after  the  article  Galilbo,  was  first  published,  there 
appeared  in  a  leading  Roman  Catholic  publication,  the  'Dublin 
Review'  (July,  1888,  vol.  v.  pp.  72-116), a  controversial  artide  upon 
the  celebrated  interference  of  the  Inquisition.  This  article  was  much 
cited,  and  seems  to  have  been  considered  by  some,  at  leasts  of  the 
English  and  Irish  Roman  OathoUcs  as  a  triumphant  reply  to  the 
account  usually  given.  We  shall  here  briefly  examine  the  main 
assertions,  and  the  question  which  arises  out  of  them. 

We  have  already  expressed  our  opinion  of  the  use  which  is  made  of 
Qalileo's  trial  by  Protestants :  and  we  repeat  that  Roman  Gathohcs  have 
a  good  right  to  consider  the  manner  in  which  this  case  is  harped  upon  as 
a  high  compliment  to  the  authority  which  through  so  many  centuries 
possessed  the  power  of  doing  as  much  or  more  on  every  day  of  eveiy 
year.  That  the  whole  proceeding  was  disgraoefnl  to  the  parties  con- 
cerned is  generally  admitted  even  by  GathoHcs ;  but  the  question,  and 
one  which  has  not  been  fairly  handled  by  Protestants,  is,  how  hr  those 
parties  can  claim  to  be  the  representatives  of  the  church  which  declares 
itself  infallible  in  matters  of  faith.  The  importanoe  of  Ghdileo's  trial 
depends  upon  its  connection  with  this  question ;  and  party  seal  has 
mixed  up  with  it  all  manner  of  discussion  upon  the  character  of  the 
proceeding  itself,  and  the  motives  of  those  who  originated  it.  English- 
men would  do  well  to  remember,  with  regard  to  the  latter  points, 
their  own  Star^Chamber,  the  astronomy*  of  the  Act  of  Uniformity, 

^  The  poor  nonoonformists  (see  Calamy'i  *  Life  of  Baxter*)  pleaded  in  vain 
that  they  were  required  "  unfeignedly  to  aasent  and  eonsent "  to  deolaralioDa 
which  dUtinetly  implied  that  it  was  ftill  moon  at  times  when  any  one  ooald  see 


and  the  decision  of  the  Universitv  of  Oxford  *  that  no  woman  has  a 
right  to  defend  herself  against  this  king. 

Even  in  Italy  the  defence  of  the  Inquisition  has  been  long  and 
openly  given  up  by  manv.  Witness  the  expressive  silence  of  the 
account  of  Galileo,  in  the  ^Elogi  degli  Uomini  lUustri  Toscani,'  Lucca, 
1772,  taken  from  a  contemporary  Milan  periodical;  the  dedaiation 
of  Friai  (Milan,  1775)  that  "the  imagination  is  horrified,  and  the 
virtuous  snd  feeling  mind  shudders,"  at  the  language  applied  to  Qalileo 
in  the  sentence  passed  unon  him;  and  that  of  Fabbroni  (Pisa,  1784), 
that  **  it  is  better  to  be  silent  upon  the  details  thsn  by  reoallmg  them 
to  increase  the  horror  which  everv  virtuous  mind  ought  to  feel  against 
the  injustice  of  that  time."  And  the  article  in  the  ' Dublin  Review* 
styles  the  Inquisition  "  superlatively  cruel  in  Spain,  more  mild  and 
sparing  of  human  life  in  Rome" — only  more  mild  than  superlativelj 
cruel. 

That  the  Roman  (^ureh  decided  against  the  earth's  motion  has  been 
generally  affirmed  by  Protestants,  and  denied  bv  Catholics,  we  believe 
with  justice.  But  that  the  church  which  claims  infallibility  in  essentisl 
matters  sufflsred  two  local  tribunals,  the  office  of  which  was  the 
suppression  of  heresy,  to  pronounce,  and,  as  it  turns  out,  to  pronounce 
wrongly,  upon  a  question  of  astronomical  fact,  is  tdi  but  universally 
admitted.  Nevertheless,  even  this  is  denied  altogether  by  the  author 
of  the  article  before  us,  whose  account  of  the  matter  is  as  follows^— 
That  Qalileo,  in  1615,  not  content  with  supporting  the  Copemican 
doctrine  as  a  truth,  which  it  was  open  to  him  to  do,  persisted  in 
invading  what  himself  admitted  to  be  the  prerogative  of  the  church,  by 
declaring  that  the  sacred  Scriptures  oould  be  interpreted  against 
Ptolcnmy  and  for  Copernicus;  and  this,  in  spite  of  many  friendly 
warnings,  that  he  must  confine  himself  to  "demonstrating  his  system," 
and  writing  "as  a  mathematician,  and  by  way  of  hypo&eais."  That 
when  the  first  attempt  was  made  upon  him  in  1615  (which  was 
rejected  by  the  Inquisition  for  infonnsiity),  as  much  licence  as  the 
above  was  distinctly  mentioned  as  given  to  alL  That  the  piohibition 
of  1616,  to  teach  or  write  in  favour  of  Uie  Copemican  doctrine,  was  a 
prohibition  to  Qalileo  only,  not  to  others,  and  was  brought  about  partly 
by  Galileo's  persisting  in  forcing  the  theological  question  upon  the 
court,  and  partly  by  the  imprudence  of  his  advocate,  CardinafOrsini, 
in  pressing  the  suoject  upon  the  pope.  That  before  this  prohibition 
waa  given,  on  the  occasion  of  QaUieo's  first  personal  appearance,  the 
qualificators  of  the  Inquisition,  whose  office  it  is  to  put  the  propositions 
bearing  on  the  points  at  issue  before  ^e  court,  drew  up  the  two 
famous  theses,  in  which  the  doctrine  of  the  earth's  motion  was  called 
false  and  hereticaL  That  when  Qalileo,  in  1632,  brought  on  the  pro- 
ceeding of  |1638,  not  only  by  a  breach  of  the  prohibition,  but  by  a 
sarcastic  reference  to  it,  and  a  caricature  of  the  aiguments  of  his  friend 
sod  benefactor,  the  reigning  pope,  these  theses  were  merely  cited  in 
the  preamble  of  the  sentence,  and  are  not  there  to  be  taken  as  any- 
thing but  recapitulation.  That  the  word  heretical,  in  the  proceedings 
of  ^e  Inquisition,  is  the  stylua  curia,  and  that  even  offences  against 
morals  or  the  public  peace,  apart  from  all  doctrine,  must  be  styled 
heretical,  before  that  court  can  assume  iurisdiction. 

In  the  above  are  the  following  assertions.  1,  That  any  one  (except 
Qalileo,  restrained  for  his  own  misconduct)  was  at  liberty  to  teach  the 
earth's  motion  as  true,  provided  he  confined  himself  to  philosophy,  and 
let  theology  alone.  2,  That  the  Inquisition  pronounced  no  opinion 
upon  the  truth  of  the  doctrine.  8,  That  it  pronounced  no  opinion 
upon  the  orthodoxy  of  the  same.  We  deny  each  of  these  pontions, 
upon  the  dearest  reasons,  which  we  shall  bring  forward.  But  we  do 
not  den^  that  much  has  been  stated  which,  when  closely  examined 
(for  articles  in  reviews  do  not  deal  in  references),  would  probably 
establish  the  fact  that  the  prohibition  of  1616  was  mainly  due  to  the 
injudicioiis  ardour  with  which  Qalileo  pressed  the  theological  question. 
Nor  do  we  deny  that  the  conduct  of  the  philosopher  waa  weak  and 
ungrateful  in  putting  into  the  mouth  of  ^e  wron^eaded  personage  of 
his  dialogue  the  at^guments  urged  to  him  in  personal  conference  by  his 
benefactor  Urban,  with  a  hint  that  they  came  from  a  high  quarter. 
All  parties  admit  that  it  was  the  irritation  of  the  pope  at  this  conduct 
which  led  to  the  final  proceeding. 

As  to  the  first  of  the  preceding  assertions.  There  were,  at  the  time 
in  question,  three  distinct  modes  of  ma.infjuninjf  a  theoiy.    First,  as  a 

that  it  was  little  more  than  half  moon.  And  to  make  this  more  remarkable,  it 
ahonld  be  remembered,  that  in  the  year  following  it  was  proposed  to  insert  into 
the  act  for  relief  of  those  who  had  not  sabeeribed  on  aeeoont  of  siokaeas,  a 
elaoae  declaring  the  aaeent  and  consent  to  be  nothing  more  than  a  declaration 
of  obedience.  This  danae  passed  the  Lords,  bat  was  reacted  bj  the  Commons, 
and  the  UU  passed  without  it. 

*  It  was  in  1632,  between  the  two  proceedings  sgainst  Galileo,  that  the 
OonYoeation  at  Oxford  promnlgated  this  doctrine.  (Wood,  'Historla,'  ftc, 
pp.  S36-S28.)  William  Knight,  with  a  meaning  perhaps  both  seditions  and 
oflTensive^  had  pnblicly  maintained  that  if  the  sorereiga  were  to  attack  a  subject, 
Umquam  kUro  aul  ttupratoTt  and  if  no  other  help  were  nigh,  ttie  subject  might 
defend  himseK  or  herself  as  against  any  other  assailant.  The  university,  not 
oontent  with  eommitting  Knight  to  prison,  declared  the  proposition  fdlte^ 
dangerons,  and  impious ;  and  enacted  that  all  candidates  for  degrees  should 
subscribe  this  censure,  and  make  oath  that  they  would  neither  bold,  teach,  nor 
defind  this  opinion.  The  (Use  physiea  of  the  Inquisitioa  seems  to  have  the 
eridence  of  ths  senses  in  its  fiivour ;  the  fhlse  morals  of  the  Oxford  oontoeatioB 
has  always  found  its  denial  in  ths  hsart  and  omwrienoe  of  every  beoest  man  and 
of  every  hooeat  woman. 
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mafthemtikioal  liypothesiB,  aasuming  H  not  as  true,  but  as  sufflcieBt  to 
explain  phenomena,  and  leaving  its  truth  or  falMhood  aside,  or  even 
implying  the  latter.  Secondly,  as  a  truth,  but  without  any  reference 
to  the  Soriptures :  maintaining  it  by  ai'guments,  and  implying  that  it 
the  Scriptures  really  assert  the  contrary,  there  must  be  something 
wrong  in  those  arguments,  but  that  if  Uie  latter  really  amount  to 
demonstration,  then  the  interpretation  of  the  Scriptures,  whioh  makes 
tiiem  assert  the  contrary,  must  be  wron<2^.  Thirdly,  as  an  absolute 
truth,  confirmed  by  reason  and  Scripture  both.  In  the  article  we  are 
examining,  the  first  and  second  of  these  modes  are  confounded :  and  it 
is  thought  that  when  Galileo  was  warned  off  the  thurd  mode,  and  told 
to  write  "  as  a  matfaematioian  and  by  way  of  h^rpothesis,"  and  to  con- 
fine himself  to  '  demonstration,"  he  was  left  with  permission  to  use 
the  second  mode.  This  is  not  correct,  but  the  mistake  is  a  natural 
We  have  already  seen  [Demonstration]  that  demonstration,  as 


one. 


applied  to  physical  hypothesis,  meant  only  explanation :  and  that  it 
could  be  said  that  a  lal»e  hypothesis  might  give  true  demonstration ; 
that  is,  might  be  shown  to  be  capable  of  accounting  lor  phenomena. 
To  learn  how  matters  stood  in  'the  present  case,  we  must  look  to  the 
words  of  the  authorities.  Of  these  there  were  tvo,  the  Inquisition, 
which  took  cognisance  of  the  acts  of  heretics,  and  the  Congregation  of 
the  Index,  which  examined  and  censured  their  books.  In  one  and  the 
same  year  (1610)  the  former  silenced  Galileo,  the  latter  condemned  the 
great  work  of  Copernicus,  and  the  writings  of  his  followers.  The 
decree  which  condemns  them  calls  the  doctrine  of  the  earth's  motion 
''lalse  and  altogether  contrary  to  Scripture."  And  this  decree 
prohibits  not  only  the  work  of  Fosoarini,  whioh  endeavours  to  show 
that  Uie  doetrine  is  not  contrary  to  Scripture,  but  also  that  of 
(^pemious,  which  does  not  touch  the  question  of  theology.  This  is 
pkun  enough,  but  we  can  make  it  still  plainer.  Four  years  aheir  (1620), 
the  same  Cardinals  of  the  Index,  finding  that  the  work  of  Copernicus 
oeuld  by  slight  alterations  be  made  to  speak  the  language  of  hypothesis, 
published  the  eerrections  under  which  they  would  allow  it  to  be  read. 
We  put  a^  few  sentences  of  the  work  side  by  side  with  the  alteratione 
dictated  by  authority  :^- 


Copemieus. 
This  question  (of  the  motion  of 
the  earth)  is  not  yet  settled,  and  is 
not  to  be  despised  by  any  pieans. 


Since  then  there  is  nothing  to 
hindtr  the  motion  of  the  earth. 

On  the  triple  motion  of  the 
earth  (heading  of  a  chapter). 

These  three  stars  (the  earth 
being  one). 


Correction  required. 

It  matters  nothing  whether  the 
earth  be  taken  as  the  centre 
[remt^mber  that  the  word  centre 
in  those  days  Implied  immove- 
abilityj  or  not^  so  far  as  solving 
the  phenomena  of  celestial  motions 
is  concerned. 

Since  then  we  amitae  the  motion 
of  the  earth. 

On  the  hypothetii  of  the  triple 
motion  of  the  earth. 

Omit  these  words,  because  the 
earth  is  not  a  star^  l^l  Copernicus 
makes  it  to  be. 

This  surely  wiU  settle,  in  reasonable  minds  of  all  persuasions,  the 
questioB  how  much  is  permitted  to  a  person  speaking  as  a  mathe- 
raatician,  and  by  way  of  hypothesis.  If  Copernicus  say  the  earth  is  a 
star  fa  word  implying  motion],  the  cardinals  strike  it  out:  if  that  it 
may  be  so,  they  alter  it  into  a  professed  aasumption  for  purposes  of 
calculation.  How  indeed  could  they  allow  nihil  prohibet  on  an  opinion 
described  by  themselves  as  Ditina  Scriptura  omnino  advertantem  f 
F6r  the  documents  cited  see  Riccioli, '  Almag.  Nov.,'  lib.  ix.  sect.  iv. 

Next,  as  to  the  assertion  that  the  Inquisition  pronounced  no  opinion 
on  the  truth  of  the  doetrine.  The  two  propositions,  affirming  both  its 
falsehood  and  heresy,  were  drawn  up,  it  is  said,  by  the  qualificators  or 
qualifiers,  infBiior  oifioers  of  the  court,  and  not  the  court  itself.  This 
is  a  strange  aigument,  and  to  make  it  relevant  to  any  point  it  must  be 
shown  that  the  declaratory  power  of  the  Inquisition  was  lodged  in  its 
inferior  officers,  and  not  in  its  judges.  If  the  tribunal  were  so  consti- 
tuted, it  matters  nothing  to  the  point  in  question ;  for  the  qualifiers 
did  declare  against  the  doctrine,  that  is,  the  court  did  pronounce  a 
decision  in  its  \isual  form  and  manner,  and  we  assert  nothing  more. 
All  that  was  done  in  any  other  case  was  done  in  this  one.  But  in  point 
of  fiict,  it  will  be  found  that  the  qualifiers  are  only  the  assistants  of  the 
judges^  and  the  voluntary  adoption  of  their  conclusions  by  the  cardinals 
makes  those  cardinals  themselves  the  responsible  partiesL  But  further : 
it  is  rtut  true  that  the  final  sentence  of  1638  did  no  more  than  state  the 
theses  of  the  qualifiers  as  recapitulation  of  the  prooeedings  of  1616. 
The  defence  before  us  Mserts  that  the  Inquisitors  "did  not  at  all 
trouble  themselveB  with  considering  the  truth  or  fttlsehood,  the  inno- 
cence or  poison,  of  the  opinion  asserted."  To  this  let  the  sentence 
itself  reply : — **  And  that  this  pernicious  doctrine  might  be  altogether 
removed,  and  might  not  fur*.her  creep  in,  to  the  great  injury  of  Catholic 
truth,  a  decree  emanated  fi  om  the  Sacred  Congregation  of  the  Index, 
by  which  the  books  which  ^reat  of  this  doctrine  were  prohibited,  and 
the^  doctrine  itself  was  'ieclared  false,  and  altogether  cootraiy  to 
Scripture  But  since  a  book  has  s^peared  at  Fk>i«nce  in  the  past  year 
(1632),  of  whioh  the  inscription  shows  that  you  [Galileo]  wei«  its 
author,  the  title  being  'DisJogo/  4be.,  and  w1i«ms0  ^e  sacred  Congre- 
gation has  oome  to  know  that  since  the  printlDg  of  that  work  the  false 


opinion  of  the  motion  of  the  earth  has  increased  more  and  mon  bm 
day  to  day,  the  said  book  was  dih'gently  considered,"  Ac  And  in  ik 
recantation  Galileo  is  made  to  say  that  the  opinion  of  the  eaitki 
motion  is  false  and  heretical,  and  that  he  abjures  and  deteeUtk 
error  and  heresy.  It  thus  appears  that  there  are  four  parties  vb 
declare  the  doetrine  false  and  heretical—the  qualifiers,  the  Inquiatois, 
the  Congregation  of  the  Index,  and  (perforoe)  Galileo  hlmseU. 

Next,  as  to  the  question  whether  the  Inquisition  declared  the  doetiisi 
hereticaL    That,  so  far  as  its  authority  extended,  and  in  its  evn  mi 
sense  and  meaning  of  the  word,  it  did  do  so,  is  dear  enou|^  from  nia 
precedes.    But,  as  may  be  suppoeed,  a  general  word  whi^  hd(m^  t:> 
an  extensive  system  of  law  has  many  uses.    The  argument  about  tb 
slyfaM  cmia  seems  to  us  unanswerable.    In  our  Court  of  Queen's  Bead 
peaoeful  penons  were  adjudged  to  have  done  many  things  by  force  ni 
arms,  because  the  court,  originally  instituted  lor  matten  conneeU 
with  the  Queen's  peace,  had  no  other  way  of  -  widening  its  juiisdktk 
for  the  relief  of  the  subject  except  by  interpreting  one  okas  of  iDJiiria 
after  another  as  acts  of  violence.    The  Inquisition,  instituted  for  tk 
suppression  of  heresy,  and  having  no  choice  but  to  detesmine  all  eacia 
sent  before  it  by  the  Pope  (as  was  that  of  Qalxleo),  waa  as  much  ob& 
polled  by  its  forms  to  consider  every  point  with  nominal  reference  ts 
heresy  and  orthodo^,  as  the  Court  of  Queen's  Bench  to  decide  aexm 
for  breach  of  contract  on  a  supposition  of  money  detained  fay  iasL 
Whether  the  maxim  of  our  law — tx  Jialii.}ie  juris  temper  sabtistU  ct^u 
^•can  be  i^oplied  to  the  Office  called  Holy ;  whether  the  high  anthonti 
which  Roman  Catholics  reckon  to  be  ini^JliUe  when  it  doet  pruoooDoei 
decision  was  not  culpably  negligent  in  withholding  its  power  from  tb 
scene  of  action,  and  in  allowing  an  inferior  tribunal  to  sssume  \k 
function  of  interpretation  which  it  asserts  to  belong  peculiarly  to  iUcH 
—'ere  questions  on  which  Roman  Catholics  themselvea  are  likely  taoq^ 
to  be  divided  in  opinion.    But  however  this  may  be,  to  require  them  ts 
admit  that  their  chureh  has  deeided  against  the  motion  of  the  azk 
as  a  matter  of  hiih,  and  in  its  asserted  infallible  character,  is  to  li 
them  to  yield  more  than  the  opponents  of  the  disputed  doctrine  ere 
thought  they  could  claim  as  having  been  done  for  them.    On  thit  ^ 
we  can  cite  a  most  unwilling  oontempeiary  witness,  Fromond  of  Louts:. 
whose  '  Antaristarchus,*  written  against  the  moUcA  of  the  earth,  is 
published  at  Antwerp  in  16ftl.    Fromond  was  a  very  lesloua  Roma 
Catholic,  an  ardent  opponent  of  the  Copemiean  dooteine,  and  a  fin 
believer  in  the  fact  of  ths  sscred  writers  having  intended  to  decbs 
the  stability  of  the  earth.    One  of  his  chapters  is  thus  headed, ''Iith 
Copemiean  opinion  now  to  be  held  heretical  f "    Thie  ef  itself  is  ki» 
thmg,  lor  it  is  to  be  remembered  that  the  work  had  passed  Uirou^ 
the  hsnds  of  the  united  censure  of  Philip  IV .  of  Spain  and  the  eocki- 
ssticsl  authorities.    What  would  these  examiners  have  said  to  a  ««i 
on  the  Nicene  Coxmoil  with  a  chapter  headed  **  Are  the  folloircn!  d 
Arius  to  be  considered  as  heretics  ? "    But  to  proceed : — Fromood,  ^ 
wants  to  get  all  the  condemnation  that  he  can  for  his  opponents,  b^ 
by  citing  Roman  Catholics  who  have  expressed  opinions  on  the  subject 
and  it  is  remarkable  how  mild  the  oansure  is,  even  of  those  who  srae 
after  the  decree  of  the  cardinals.    Tanner  says  the  opinion  is  "els' 
demned,  and  cannot  any  longer  be  safely  held; "  ICersenne,  thai  '*u* 
one  may  justly  think  it  rash,*  particularly  after  the  manner  in  ^^ 
the  caidinals  have  expressed  themselves."     The  author  goes  ootB 
state,  with  a  slight,  but  very  slight,  tone  of  reproach,  that  there  tn 
men,  both  learned  and  CathoUe^  in  Italy,  France,  Germany,  and  Belgios, 
who  care  little  lor  the  opinion  of  the  cardinals,  and  who  say  ^t  ^ 
power  of  these  dignitaries  is  not  supreme  and  pontifical,  and  that  uatil 
this  last-named  power  is  exerted,  they  tie  safe  and  not  within  t^ 
limits  of  heresy.    But  Fromond  doubts  vdiether    they  srs  "b" 
enough."    He  points  out  that  the  books  which  sre  in  w  Indn  if* 
condemned  (according  to  the  bull  of  Sextus  V.,  which  modeUed  bou 
the  Index  and  the  Inquisition  into  the  form  whioh  they  had  i^ 
Qslileo  was  silenced)  by  the  authority  of  the  pope,  expressly  dele^w 
for  that  purpose ;  and  he  then  feels  justified  m  drawing  the  foUo«is8 
inference.    *^  If,"  says  he,  **  the  general  opinion  of  the  Catholics  of  otf 
time  be  coireot,  namely,  that  the  pope  speaking  i  cathedra  ouo^^^ 
though   not  supported  by  a  general  oounoil,  then  it  is  all  up  ^ 
Copernicus,  and  his  paradox  (to  use  a  gentle  word)  appears  i**^^ 
next  thing,  to  heresy,  ay,  even  more."    Having  thus,  as  it  were,  di»^ 
his  utmost  point,  and  still  not  got  quite  so  to  as  heresy  infillibij  p^ 
nounced,  he  checks  himself  thus :  "  This  is  what  a  severs  judge  ^ 
think.    But  when  I  consider  how  oironmspeot  and  free  frombi^ 
pontiffii  generally  are  in  their  decrees  on  matters  of  faith  i  c9ik£^ 
and  also  their  practice  of  making  those  decrees  in  their  own  ^^^^^.^ 
not  in  thoee  of  othcie,  and  since  Sextua  V.,  in  the  diploma  viua 
established  the  fifteen  congregations  of  nardinals  exprusly  m9>/J^ 
those  decrees  which  relate  to  the  dogmas  of  the  faith,  we  reserve  tw 
interpretati(m  to  ourselves  '-^it  seems  neoesssry  to  mitigate  the  oeostf* 

♦  This  word  raah,  tmermrim,  is  of  grMt  force.  It  had  a  technical  »f>^ 
and  was  oonstaeUy  used  at  the  tisie  of  whioh  we  write,  as  for  augbt  ve  U^ 
it  may  be  now,  as  an  epithet  distinctive  of  an  offence  minor  ^  ^^^ 
Acoordingly  when  a  pricat  atylea  the  opinion  rash,  it  is  to  he  inferred  ^'} 
would  refuse  to  aaj  it  was  kereiieal:  Just  as  hearing  a  lawyer  call  an  oSrs^ 
manalanghter,  we  should  suppose  htm  to  deny  that  it  amounted  to  ^°^^''^ 
that,  when  Mersenne  qualifies  as  only  tMnerarivm  that  which  the  court  of  *'>^ 
he  la  speaking  had  pronoxmced  fuUmm  etftrmaliter  Jueretievmt  be  ^^ 
power  of  that  court  ia  the  same  maimer  as  Ftomond  did,  though  more  bririV' 
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a  little,  and  right  to  Buppoae  that  the  authority  of  the  Congregatioii  of 
tlie  Index  is  not  equal,  but  inferior,  to  that  of  the  pope."  He  ends  by 
sayiug  that  though  the  Copernican  has  (unluss  the  pope  should  other- 
wide  decide)  one  foot  inside  the  door  of  heresy,  yet  ho  would  not  dare 
to  ))ronounce  him  an  open  heretic,  without  something  more  express 
from  the  head  of  the  church.  The  bull  of  Sextua  V.^  as  we  see,  con- 
tains an  express  limitation  of  the  power  of  the  several  congregations ; 
and  the  language  and  arguments  of  Fromond  (to  whom  we  might  loin 
other  writers,  but  not  of  so  satisfsotoiy  a  character,  as  being  themselves 
Copemicans)  prove  that  this  renunciation  of  the  chaise  of  heresy,  this 
declaration  that  the  asserted  infallible  power  never  showed  itself,  is  no 
subterfuge  of  modem  Romanists,  but  was  the  argument  of  the  time 
when  Galileo  was  under  the  ban ;  was  held,  among  others,  by  a  distin- 
guished opponent  of  the  Copernican  doctrine,  the  very  last  person  who 
was  likely  to  have  had  any  bias  towards  such  reasoning;  and  was 
allowed  to  pass  a  strict  oensorship  of  the  press. 

In  1651  the  theologian  Riccioli,  the  most  learned  ol  astronomers, 
and  the  strongest  of  the  anti-Copemicans,  writes  as  follows : — "  The 
sacred  congregation  of  cardinals,  taken  apart  from  the  supreme  pontiff, 
does  not  vxakt  propositions  to  be  of  faith,  even  though  it  should 
actually  define  them  to  be  of  faith,  or  the  contrary  ones  heretical. 
Wherefore,  since  no  definition  upon  this  matter  has  as  yet  issued  from 
the  supreme  pontiff,  nor  from  any  council  directed  and  approved  by 
him,  it  is  not  yet  of  faith  that  the  sun  moves  and  the  earth  stands 
still,  by  force  of  the  decree  of  the  congregation ;  but  at  most,  and  alone, 
by  the  force  of  the  sacred  Scripture,  to  those  to  whom  it  is  morallv 
evident  that  Qod  has  revealed  it.  Nevertheless,  Catholics  are  bound, 
in  prudence  and  obedience,  at  least  so  far  as  not  to  teach  the  contrary. 
But  of  this  subtility  *  of  theology  I  have  treated  in  my  treatise  '  De 
Fide.' " 

But  not  only  do  Roman  Catholic  writers  thus  express  themselvesi  but 
contemporary  Protestants,  the  most  staunch  opponents  of  Rome,  accept 
the  interpretation.  Thus  Bishop  Wilkins,  a  decided  Puritan,  writing 
in  1640,  after  stating  that  some  individuals,  as  Serrarius,  expressly 
condemn  the  Copernican  doctrine  as  a  heresy,  proceeds  as  follows : 
"And  since  him,  it  hath  bin  called  in  [question  tj  by  two  Sessions  of 
the  Cardinals  as  being  an  opinion  both  absurd  and  dangerous.  And 
therefore  likewise  doe  they  punish  it,  by  casting  the  Defenders  of  it 
into  the  Pope's  truest  Purgatorie,  the  Inquisition :  by  yet  neither  these 
Counoels,  nor  any  (Uiat  I  know  of)  aince  them,  have  proceeded  to  such 
a  peremptorie  censure  of  it,  as  to  conclude  it  a  heresie ;  fearing,  per- 
haps, lest  a  more  exact  examination,  and  the  discoverie  of  future  times, 
finding  it  to  bee  an  undeniable  Truth,  it  might  redound  to  the 
prejuduce  of  their  church,  and  its  infallibilitie.'* 

It  is  moreover  to  be  remembered  that  the  Inquiaitioli,  itnd  even  the 
Congregation  of  the  Index,  was  a  local  iiuthority,  incompetent  to  legis- 
late for  the  faith  of  all  Rot[iati  Christiaixs.  There  was  nothing  in  what 
was  done  by  the  Italian  to  hinder  the  Spanish  Inqnisitots  froni  declaring 
in  favour  of  Copernicus,  if  such  had  been  their  pleastite :  Add,  in  fact, 
we  have  searched  the  Spanish  Index  of  1667  lA  vain  for  the  ntble  of 
Copernicus,  though  some  of  his  followers  are  In  the  list. 

Lastly,  if  we  remember  the  controversy  which  hajn  always  existed  In 
the  Roman  world  as  to  the  charactel'  of  decrees  emanating  from  the 
Roman  See  alone,  without  a  general  ooim'cil,  we  shall  see  that  it  would 
have  been  very  unlikely  that  a  pope  should  have  raised  this  question 
in  France,  Spain,  and  Germafiy,  upon  4  matter  which  might  any  day 
be  settled  against  him  by  absolute  demonstration.  Tiraboschl  loou 
upon  it  as  a  special  Providence  that  the  Church  was  not  allowed  to 
commit  itself ;  And  we  apprehend  that  most  Roman  Catholics  will  be  of 
his  opinion.  But  they  mtist  admitj  as  they  have  had  to  do  in  many 
other  cases,  that  their  earthly  head  used  his  power  in  a  most  imworthy 
manner,  and  found  agents  who  were  the  subservieiit  creatures  of  his 
irritated  feelingB.  Protestants,  on  the  other  hand,  should  boware  how 
they  weaken  the  general  argument  against  the  infallibility  of  the  Roman 
ohurohi  by  practiailly  owning  that  it  cannot  be  successfully  attacked 
except  by  denying  to  those  who  maintain  it  the  right  to  be  the  inter* 
preters  of  the  sense  in  which  they  use  their  own  words. 

Though  we  differ  entirely  from  the  article  in  the  'l!>ublin  Review,' 
the  substance  of  which  we  have  quotedi  yet  it  is  right  to  say  that  we 
find  in  it  a  large  quantity  ol  eoUateral  information^  put  together  in  a 
manner  which  strikingly  exhibits  the  imder  current  of  favour  which 
was  setting  towuds  the  doctrines  of  Copernicus,  when  its  imprudent 
advocates  began  to  mix  theological  with  thefr  physical  arguments. 
Had  we  intemled  this  comment  to  bt  a  biogibptuod  ohe,  wo  should 
have  had  to  make  use  of  its  details ;  and  we  shcmld  be  very  glad  to  see 
the  numerous  interesting  citations  whioh  it  contains  worked  into  tnier 
history,  supported  by  fmier  relerenoOi  and  dignified  by  milder  language 
towards  opponents. 

MOTTO,  an  Italian  term,  shortened  by  some  of  our  old  writers  to 
moi.  It  means  a  word  or  sentence  added  to  a  device ;  and  is  commonly 
used,  when  put  upon  a  scroll,  as  an  external  ornament  of  coat-armour. 
The  use  of  mottoes  for  this  purpose  is  ancient,  and  as  appended  to  a 
coat  of  arms  they  are  frequently  hereditaiy  is  famitisa.    In  strictneM^ 


•  Delambre  ssjt  that  medoU  eonfBsies  his  argaihelit  to  M  a  ttAtM^f :  but 
Selambre  only  knf w  Uie  word  as  Used  in  his  own  vernasnlar.  A  subtlety, 
before  the  word  besame  one  of  reitroaeb,  ueaat  a  dlitlnetloii  rvqnltUit 
ezplaaatloB»  aat  was  applied  by  Ooperaisaiis  theatttlves  te  their  own  dootriiw. 


the  motto  should  bear  allusion  to  something  in  the  achievement,  but  ia 
modem  times  the  taking  of  it  rests  entirely  with  the  fancy  of  the 
bearer,  and  it  may  be  changed  at  pleasure.  A  sentenoe  or  quotation 
prefixed  to  anything  written  is  also  termed  a  motto. 

MOULDINGS  (in  Ai*cliiteoture),  any  assemblage  of  narrow  surfaoea 
projecting  from  the  face  of  a  wall  or  other  surface  and  also  advancing 
one  beyond  the  other.  They  are  bounded  bystraiKht  linea»  either 
horizontal  or  vertical,  according  to  their  situation,  but  the  surfaoea 
themselves  are  plane  or  curved,  and  if  the  latter,  concave  or  convex,  or 
else  compounded  of  both  forms.  Sometimes  indeed,  instead  of  pro- 
jecting, mouldings  are  sunk,  as  is  the  case  when  they  form  a  border 
within  a  sunk  panel,  for  though  they  project  with  respect  to  the 
surface  of  the  latter,  they  recede  within  the  general  face  of  the  wall* 
The  mouldings  within  the  panels  of  doors  are  of  this  description. 
Mouldings  are  employed  as  borders  to  doors,  windows,  and  other  aper- 
tures, as  arches,  in  which  latter  case  they  are  termed  ca'chivolt  mottU- 
ings ;  while  those  forming  the  imposts  from  which  the  arch  springs 
are  called  impost  mouldings.  The  bases  of  columns  likewise  consist  of 
mouldings.  They  are  also  employed  to  mark  the  horizontal  divisions 
of  A  wall,  both  internally  and  externally,  and  every  member  to  whioh 
they  arO  applied  is  said  to  be  moulded.  As  their  edges  are  straight 
lines,  their  contour  can  be  shown  in  drawings  only  by  their  shadowing^ 
and  by  the  outline  which  they  produce  at  their  extremities^  as  in  the 
case  of  a  cornice.  But  as  this  is  insufficient,  except  to  afford  a  general 
idea,  in  working  drawings  and  those  of  detail  mouldings  are  shown  on 
a  larger  scale,  and  by  means  of  a  section  through  them,  by  which  their 
projile  is  accurately  defined ;  and  upon  a  good  profile,  that  is,  one  where 
the  mouldings  are  well  proportioned  to  each  other,  and  so  combined  as 
mutually  to  relieve  each  other,  and  to  produce  both  an  agreeable 
variety  of  surfaces  and  of  light  and  shade,  much  of  the  beauty  and 
finish  of  a  building  depends. 

Mouldings  are  distinguished  by  different  names,  according  to  their 
prqfitcs,  their  sizes,  or  their  situations.  Thus  the  JilUt,  tamuii  band, 
are  all  plane  or  flat  mouldinm,  the  only  difference  being  that  the  firsts 
mentioned  is  narrower  than  tne  others,  and  frequently  is  not  so  properly 
a  distinct  moulding  as  a  space  left  between  other  surfaces,  or  else  a 
rim  to  a  larger  moulding,  as  to  a  cymatium  terminating  a  cornice,  ftp. ) 
while  tcmia  is  the  name  given  to  the  broad  fillet  separating  the  arahi- 
trave  from  the  frieze  in  the  Grecian  Doric  entablature,  and  band  is 
applied  to  any  still  broader  plane  surface — thus  if  instead  of  dentils,  in 
an  lonio  or  Corinthian  cornice,  a  projecting  plane  surfaee  be  left  wlme 
they  would  occur,  it  is  called  an  uncut  deniU  band.  The  corona  (one 
of  the  principal  members  in  every  cornice)  is  also  a  mere  plain  band, 
except  that  it  is  oceasionally  enriched  in  Roman  architecture.  Again, 
lesser  convex  mouldings  are  termed  becuU,  but  the  longer  mouldings  of 
the  same  kind  in  the  bases  of  colunms  are  termed  tori  or  toraSM&  The 
cyma  rMto,  or  ejfmatlHm,  is  a  compound  moulding,  ooneave  above  add 
oonvex  below }  while  the  cyma  merta.  or,  as  it  is  teehnioally  termed 
by  workmen,  the  ogive  or  <^gee  mouldi%  is  oonvex  below  and  concave 
above.  The  OfweUo  is  a  dMre  hollow  or  sweep,  intervening  between 
and  serving  to  oonneot  two  mouldings,  one  of  whidi  projeots  beyond 
the  other.  The  teotia,  or  hollow  between  the  upper  and  lower  torus 
of  the  base  of  a  oolumn,  is  a  moulding  of  this  kind  upon  a  large  soaki, 
and  has  therefore  a  distinct  name  assigned  to  it,  which  also  points  out 
its  situation.  The  avolo  is  a  simple  oonvel  mouldings  so  called  because 
it  ia  generally  carved  into  ova,  or  ornaments  id  the  ihape  of  fegg% 
within,  hollows.  The  ovolo  of  the  Dorio  capital  (whidh  is  always 
unout)'is  distinguished  by  the  name  of  ecAtimr.  All  the  other  mould- 
ings may  be  carved  or  enriched,  exoept  tiie  catetio  and  Jillet;  the 
pattern  being  accoomiodated  to  the  surfaoe  of  the  moulding.  The 
qrrna  recta^  or  talah,  ae  it  ia  sometimes  called,  is  out  with  a  peoolii^ 
kind  of  tongued  or  arrow-headed  omament» 

These  mouldings  are  common  to  both  Gredsn  and  Romaa  arolii« 
tecture,  but  besides  being  more  profusely  applied  in  the  latter  ftyle 
they  have  this  marked  difference,  that  in  iiomad  arohitectnre  the 
ourved  mouldings,  whether  simple  or  compound^  are  desoribed  by 
quai'ter  circles,  Whereas  in  Greek  they  describe  other  ourves  obtained 
from  conic  seotiotiSi  and  are  therefore  not  only  more  elegant  in  their 
contour,  but  sueceptible  of  far  greater  variety.  Some  of  them  are  alio 
oocasionally  undercut,  that  is,  hollowed  out  below  and  behind^  whereby, 
while  a  greater  depth  ol  ahadow  ii  obtainedi  a  greater  eherpneae  oi 
lines  and  lightness  of  f onn  are  pfodueed.  Of  this  kind  is  wfan^  is  now 
distinguished  by  the  name  of  the  bird^i4teab  nunMing,  beeause  iti 
section  produces  an  outline  veij  much  resembling  that  ol  the  hooked 
upper  and  lower  mandible  in  the  beaks  of  some  birds. 

In  Gothic  mouldings,  undercutting  is  very  common,  And  hollowa  or 
reoessee  mote  or  lies  deep  are  frequently  numerous  in  the  profiles  ol 
mouldings  in  that  style.  The  mouldings  are  also  for  the  most  part 
produced  by  tplajfed  or  bevelled  aurfaOes,  that  is,  slanting  or  turned 
obliquely  from  the  outer  face  or  general  plane  where  they  occur.  Id 
that  style  the  mouldiugs  are  so  numerousi  and  the  profiles  produced 
by  them  so  ootnplex,  as  to  render  it  impossible  to  describe  or  oharaei 
terise  them  further.  They  are  however  of  the  utmost  Importanee^ 
both  as  adding  greatly  to  the  effect  of  buikUngs,  and  as  asiisting  in  the 
discrimination  of  the  several  stylea  or  periods  to  which  the  buildings 
belong,  and  therefore  require  to  be  well  studied  add  perfectly  under- 
stood, lor  whioh  purpose  saoh  works  of  detail  aa  Pug^'a  'Qethie 
Specimens;  and '  Gothic  Biamplwi  | '  Pttliy'a'MatraaleiaothioMoiddi 
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IngB,'  ACf  may  be  Teoommended :  the  unprofessional  reader  will  pro- 
bably find  sufficient  information  on  the  subject  in  '  Paley*B  Manual  of 
Gothic  Architecture/  Bloxam's '  Principles  of  Gothic  Architecture/  or 
any  of  the  otiier  accepted  guides  to  the  study  of  Gothic  architecture ; 
see  also  the  articles  Gothio  Abohitectitre,  and  Norican  Architec- 
ture. One  drcumstance  howeyer  which  ought  to  be  mentioned  is 
that  the  mouldings  all  recede  within  the  face  of  the  wall  (like  those  of 
panels),  except  labels,  hood-mouldings,  and  others,  that  come  under 
the  general  denomination  of  weather  mouldingt,  because  made  to  pro- 
ject instead  of  recede^  and  therefore  more  exposed  to  rain  and 
weather. 

In  regard  to  Gredan  mouldings,  it  remains  to  be  observed  that 
many  of  those  which  are  uncarred,  and  therefore  supposed  to  haye 
been  quite  plain,  were  painted  with  some  ornamental  pattern,  and  that 
not  unfrequently  in  the  most  brilliant  coloiu^.  But  this  mode  of 
decoration  is  treated  more  at  length  in  the  article  Poltchboht. 

MOUNTAIN  BLUE.    [CoLOURDfo  Matters.] 

MOUNTAINS.    [Orography.] 

MOVEMENT,  in  Music,  a  detached  and  independent  portion  of  a 
composition.  Symphonies,  concertos,  quartets,  sonatas,  yocal  pieces  of 
various  kinds,  &c.,  are  divided  into  portions  commonly  differing  from 
each  other  in  time  as  well  as  in  key,  and  every  such  portion  is  called  a 
movement.  Most  symphonies  are  divided  into  an  introductory  slow 
movement,  then  a  quick  movement,  an  andante,  a  minuet,  a  trio,  and 
another  quick  movement.  The  Pastoral  Symphony  of  Beethoven, 
however,  consists  of  five  movements,  namely,  1,  a  Country  Scene; 
2,  The  Rivulet;  8,  The  Village  Dance;  4,  Th^ Storm;  5,  as  a  firnUe, 
The  Shepherd's  Song. 

MOVING  FORCE  may  be  defined  as  force  considered  with  reference 
to  the  momentum  it  produces,  in  like  manner  as  accelerating  force 
means  force  considered  as  the  cause  of  acceleration. 

Apply  continued  pressure  to  a  weight  of  10  lbs.,  such  as  will  in  one 
second  produce  a  velocity  of  80  feet  per  second;  apply  another  pressure 
to  a  weight  of  7  lbs.,  sudi  as  will  also  in  one  second  produce  a  velocity 
of  50  feet  per  second :  the  momenta  produced  in  one  second  are  then 
■s  10  X  80  to  7  X  60,  or  as  800  to  850,  and  the  moving  forces  are 
said  to  be  in  this  proportion.  The  following  equation  is  made  the 
measure: — 

Moving  force  =  mass  x  accelerating  force ; 

but  this  is  on  the  supposition  that  a  unit  of  acceleration  produced  in  a 
unit  of  mass  shall  require  the  amount  of  pressure  which  is  taken  as  the 
unit  of  moving  force.    [Mass;  Momentum.] 

The  connection  of  momentum  and  acceleration  are  developed  in 
Velocitt  and  Virtual  Velocities.  It  is  necessary  to  remind  the 
young  student  in  mechanics  that  accelerating  force  is  a  mathematical 
abatiaction,  the  conditions  of  all  problems  wmch  actually  occur  intro- 
ducing as  data  not  accelerating  forces,  but  moving  forces.  (See  thiid 
law  of  motion,  in  MonoN,  LATVf  of.)  Owing,  however,  to  the  problems 
which  usually  oome  earliest  in  mechanical  treatises  containing  otdy 
accelerating  forces  among  their  data,  or  given  laws  of  acceleration 
without  reference  to  the  masBOB  in  which  acceleration  is  produced,  or 
the  pressures  which  produce  them,  the  learner  is  not  sufficiently 
reminded  of  this. 

MOVING  POWERS.  The  means  employed  to  give  motion  to 
machinery,  independentiy  of  the  cases  in  wai<m  the  force  of  gravity  is 
applied  directiy,  as  in  turning  the  cylinder  of  a  dock,  are  the  strength 
of  men  and  animals,  the  pressure  of  the  atmosphere,  the  ezpansiye 
force  of  steam,  and  the  action  of  wind  or  water.  It  is  even  possible 
that  the  recently  proposed  actions  of  the  galvanic  fluid  and  of  fired 
gunpowder  will  in  time  be  numbered  among  motive  forces  for  impelling 
carriages,  vessels,  or  machines.  The  first  and  second  of  the  powers 
above  named  are  treated  under  Animal  Stbsnoth  and  Atmobphxric 
Railway,  and  the  force  of  steam  under  Stram-Erqinb. 

The  intensity  of  a  moving  power  is  always  estimated  by  the  amount 
of  the  resistance  which  is  overcome  and  the  space  through  which  the 
equivalent  of  that  resistance  is  conveyed,  or  raised  vertically,  in  a  given 
time.  Thus,  in  the  article  on  Animal  Strbnqth,  it  has  been  shown 
that  a  man,  a  horse,  &c,  can  convey  a  certain  weight,  eiq>ressed  in 
pounds,  through  a  certain  number  of  miles  during  a  working  day ;  and 
the  continued  product  of  the  weight,  the  distance,  and  the  time  has 
been  made  to  denote  the  intensity  of  the  power,  one  pound  being  the 
unit  of  weight,  one  mile  that  of  distance,  and  one  hour  that  of  time  : 
in  estimating,  however,  the  power  of  an  engine  or  machine,  it  is  usual 
to  consider  one  foot  as  the  unit  of  distance  and  one  minute  as  the  unit 
of  time,  one  pound  being  the  unit  of  weight ;  the  action  of  the  power 
is,  moreover,  supposed  to  be  continued  during  all  the  time  that  the 
machine  is  at  work. 

Originally  the  larger  kind  of  engines,  except  such  as  were  impelled 
by  wind  or  water,  were  moved  by  the  power  of  horses;  and  when  other 
agents  were  employed,  the  gross  effect  of  the  engine  was  estimated  l^ 
the  number  of  horses  to  whose  action  it  was  equivalent;  but  the 
intensity  of  horse-power  is  veiy  variable,  and  some  inconvenience  was 
at  first,  on  that  account,  experienced  in  estimating  the  relative  values 
of  engines.  In  order  to  establish,  conventionally,  this  dynamical  unit, 
Messrs.  Boulton  and  Watt  ascertained  from  trials,  purposely  made,  that 
a  strong  horse  can  draw  125  lbs.  at  the  rate  of  8  xniles  per  hour  during 
8  hours :  therefore  the  measure  of  the  power  may  be  expressed  by 


SOOOlbs.  (  =  125  X  8  X  8)  drawn  or  raised  1  mile  in  8  hours ;  or,  m£\- 
plying  by  5280,  the  measure  is  15,840,000  lbs.  raised  1  foot  in  an  eciai 
time.  This  product,  being  divided  by  the  number  of  minutes  :: 
8  hours,  gives  88,000  lbs.  for  the  weight  carried  or  raijaed  1  footp^ 
minute  continually ;  and  the  last  number  is  now  univezvally  •da^ 
as  a  measure  of  the  intensity  of  the  power  of  a  hoxBeL  Ther^-sn, 
when  an  engine  is  said  to  have  the  power  of  any  number  »  of  hones,  b 
is  understood  that  it  is  capable]  of  raising  88,000  n  pounds'  wei^^ 
the  height  of  1  foot  in  every  minute  during  the  continuance  ol  hi 
action.    [Horse-Power.] 

The  method  of  estimating  power  by  a  weight  carried  or  niiej 
through  a  certain  space  in  a  certain  time  is  capable  of  being  applied  t-^ 
all  engines  :  thus,  in  drawing  a  carriage  along  a  road,  the  resiata&ee  t 
the  carriage  must  be  equivalent  to  some  weight ;  and  the  reaction  < 
the  water  against  the  paddles  of  a  steam-vessel  may  always  be  ^epf^ 
sented  by  a  certain  weight  which,  if  it  were  lifted  by  the  wheel,  wc:2Ji 
oppose  a  resistance  equal  to  that  of  the  water.  For  the  uaeful  force  x 
stoun-engines  in  terms  of  the  volume  of  water  evaporated,  the  presist 
of  the  steam,  tiie  length  of  the  stroke,  &c.,  see  STEAM-£iiai5S. 

Wind  and  water  are  employed  as  prime  movers  by  means  of  Ust 
momentum  arising  from  theu*  velocity;  and  the  latter,  ftrfrani  anally,  hy 
the  pressure  arising  from  its  weight.  The  manner  in  which  the  iete 
of  wind  is  made  to  act  in  giving  motion  to  yessels  on  the  surface  ct 
water  will  be  fully  explained  under  Sail,  and  in  producing  the  rr? > 
lutions  of  windmill  sails  under  Wind-Sail  ;  it  is  intended,  therefcre^s 
this  place,  merely  to  explain  the  method  of  forming  an  equatkn .: 
equilibrium  for  the  power  of  an  oar  in  giving  motion  to  a  vessel,  and  i. 
show  the  force  of  water  on  the  paddles  or  float-boarda  of  wheels  wk^k 
are  turned  by  that  element. 

Let  M  N  represent  one  side  of  a  vessel,  a  b  the  position  of  the  oc 
when  its  blade  enters  the  water^  and  x  the  fukrum  or  side  of  the  lof • 


lock  against  which  it  presses ;  then,  since  the  vesBel  will  move 
during  the  time  that  a  stroke  of  the  oar  is  being  made,  let  f  be  t^ 
position  of  the  fulcrum  and  o  D  the  position  of  the  oar  at  the  end  a 
the  stroke  :  if  the  vessel  had  remained  at  rest,  the  oar,  at  the  end  d 
the  stroke,  would  have  had  the  position  ed,  which  may  be  ooosideiei 
as  parallel  to  OD. 

Now,  B  being  the  centre  of  percusdon  on  the  blade  of  the  oar,  Hut 
actual  motion  of  b  (supposed  to  be  parallel  to  the  keel  of  the  vsse.' 
may  be  represented  by  B(2  while  the  movement  of  the  Teasel  u  v 
(=D(Q;  and  therefore  bd  represents  the  relative  movement  of  i^ 
The  lines  B  d  and  D  d  being  proportional  to  the  velocitieB  of  the  oar 
and  vessel,  which  velocities  we  may  represent  by  v  and  v* ;  v—^  ^-Z 
express  the  relative  velocity  of  the  oar,  and  the  effective  power  i 
the  latter  will  vary  with  {v—t/f.  Let  a,  in  square  feet,  be  the  ara 
of  the  blade  of  an  oar,  and  let  the  pressure  of  water  against  a  sqiare 
foot  of  surface  be  1 J  lb.  when  the  veloci^  is  1  foot  per  second;  tha 

Q 

.a  («— i/)*  will  denote  the  force  of  the  oar. 
2 

If,  for  simplicity,  the  prow  of  the  vessel  be  supposed  to  have  tin 

form  of  a  wedge  with  plane  faces  meeting  in  a  vertical  line,  or  ca^ 

water,  on  putting  a'  for  the  area  of  the  whole  prow  and  9  for  th» 

inclination  of  each  face  to  a  vertical  plane  passing  through  the  keel,  t« 

shall  have 

io'Bin.«e.v^ 
2 

for  the  resistance  of  the  water  against  the  prow.    Therefore,  n  beas 

the  number  of  oars  all  of  which  are  supposed  to  act  with  equal  f  oreH ; 

we  have,  when  the  vessel  has  acquired  a  terminal  velocity, 

n  a  (r —«')•=  o'  v^  sin.'  $, 

from  which  v*  may  be  found.  The  velocity  of  a  vessel  moved  by  can 
is,  however,  found  to  increase  in  a  less  ratio  than  the  number  of  oara 

The  power  of  the  oar  in  rowing  appears  to  be  diminished  by  tb 
reaction  of  the  feet  of  the  rowers  in  pressing  against  the  foot-boaidt; 
this  has  a  tendency  to  force  the  vessel  backwuxis,  but  it  is  oompeo- 
sated  by  the  greater  velocity  which  the  centre  of  percussion  in  the  oar 
thereby  acquires.  Some  force,  however,  is  lost  in  overooming  tbc 
inertia  oi  the  oar,  and  in  blinking  it  forward  against  the  air ;  this  1m6 
force  is  considerable  when  the  vessel  is  row^  against  a  high  wild, 
though  it  is  to  a  certain  degree  diminished  by  the  practice  of  featherii^ 
the  oars. 

The  above  equation  might  be  used  to  determine  the  velocity  oft 
vessel  impelled  by  steam,  in  which  paddle-wheels  are  employed,  if  it 
were  possible  to  determine,  nearly,  the  value  of  na,  or  the  number  at 
square  feet  of  paddle  which,  on  both  sides  of  the  vessel,  are  at  eveiy 
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moment  acting  efficiently  against  the  water :  the  Talue  of  v  would  be, 
of  course,  determined  by  the  number  of  revolutiona  which  the  wheel 
makes  in  a  given  time ;  and  it  should  be  expressed  by  the  number  of 
feet  per  second  which  the  centre  of  percussion  in  the  paddle  moves 
through  in  turning  about  the  axle. 

The  momentum  of  water  flowing  horizontally  against  a  plane,  such 
as  a  float-board  of  an  undershot  wheel,  depends  on  its  velocity,  on  the 
area  of  the  surface  with  which  it  comes  in  contact,  and  on  the  obliquity 
of  that  surface  to  the  direction  of  its  motion ;  and  in  estimating  the 
efifect  of  water  on  such  a  wheel,  it  is  necessary  to  determine  from  the 
dimensions  of  the  channel  and  the  velocity  of  the  water  in  it  the  weight 
of  water  which  descends  vertically  through  a  certain  height,  as  one 
foot,  in  a  given  time.  The  product  of  this  weight  multiplied  by  the 
height  actually  descended,  being  compared  with  the  product  of  the 
number  of  pounds  which  the  wheel  can  raise  to  a  certain  height  in 
the  same  time  multiplied  by  that  height,  expresses  the  ratio  of  the 
power  to  the  effiact.  From  many  experiments,  Mr.  Smeaton  concluded 
that,  when  the  quantity  of  water  expended  id  the  same,  the  useful 
result  varies  nearly  with  the  head  of  water,  or  with  the  square  of  its 
velocity. 

The  power  of  an  overshot  wheel  is  estimated  by  the  product  of  the 
weight  of  water  expended  in  a  given  time  multiplied  by  the  whole 
weight  of  its  descent— that  is,  by  the  sum  of  the  diameter  of  the 
wheel  and  the  height  of  water  in  the  reservoir  above  the  top  of  the 
wheeL  The  useful  effect  of  an  overshot  wheel  is  said  to  be  nearly 
double  that  of  one  which  is  undershot^ 

In  determining  the  power  of  water  on  breast-wheels,  it  is  customary 
to  consider  such  a  wheel  as  one  compounded  of  an  undershot  and  of  an 
overshot  wheel ;  and  its  effect  is  conceived  to  be  equivalent  to  that  of 
an  undershot  wheel  whose  head  of  water  is  equal  to  the  difference  in 
height  between  the  surface  of  the  water  in  the  reservoir  and  the  point 
at  which  the  water  impinges  on  the  wheel,  together  with  the  effect  of 
an  overshot  wheel  whose  height  is  equal  to  the  difference  between  the 
point  of  impact  and  the  level  of  the  tail-water. 

MOXA,  a  word  of  uncertain  origin,  signifying  any  substance  whose 
gradual  combustion  on  or  near  the  skin  is  used  for  the  relief  or  cure  of 
disease.  This  method  was  early  practised  in  the  East,  particularly  by 
the  Chinese  and  Japanese,  from  whom  it  was  copied  by  the  Portuguese ; 
b%t  having  fallen  into  disuse,  it  was  revived  by  the  French  surgeons 
during  the  Egyptian  campaign.  The  substimce  employed  by  the 
Chinese  is  formed  of  the  downy  covering  of  the  leaves  of  the  Artemisia 
Moxa  (De  Candolle) :  but  the  down  of  many  other  plants,  or  the  pith, 
may  be  used.  The  stalk  containing  the  pith  of  the  common  sun- 
flower  {HdiavUhus  annuut)  is  a  very  convenient  means,  when  the 
prepared  moxas  cannot  be  procured.  Those  used  in  Britain  are  all 
imported  from  France,  and  generally  consist  either  of  a  pyramidal  or 
cylindrical  roll  of  linen,  which  is  mostly  steeped  in  a  solution  of  nitrate 
or  chlorate  of  potass.  The  size  of  this  is  generally  about  eight  lines 
high,  and  from  four  to  five  broad.  It  is  ignited  at  the  one  end,  and 
the  combustion  gradually  extends  to  the  other.  This  differs  from  the 
actual  cautery  by  means  of  a  red-hot  iron,  inasmuch  as  the  latter  pro- 
duces immedialiely  its  maximum  of  effect,  which  progressively  dimi« 
nishes,  while  ia  the  case  of  the  moxa  the  heat  gradually  increases,  and 
the  greatest  effect  is  produced  towards  the  end  of  the  operation.  It  is 
also  different  from  a  blister,  both  in  its  mode  of  action  and  in  the  stage 
of  a  disease  in  which  it  may  be  most  advantageously  applied.  The 
general  principles  which  should  regulate  the  use  of  blisters  having  been 
already  explained  [Blister],  as  well  as  those  connected  with  the  actual 
cautery  [Eschabotics],  the  following  observations  refer  to  the  dis- 
tinctive characteristics  of  the  Moxa.  We  may  remark  that  the  pain  is 
not  so  great  as  might  be  expected,  indeed  less  than  often  attends 
blisters,  and  that  it  is  often  borne  by  females  and  children,  or  at 
least  boys,  with  the  greatest  fortitude. 

Besides  the  secondary  effects  of  the  local  application,  which,  being  of 
a  counter-irritative  kind,  are  common  to  blisters  and  moxa,  in  the  case 
of  the  latter  there  is  the  additional  influence  of  a  certain  amount  of 
caloric  "Caloric,  applied  under  certain  circumstances  and  with 
appropriate  restrictions,  stimulates  in  a  powerful  manner  the  capillary 
vessels,  causing  them  to  contract  their  diameters,  and  to  circulate 
their  blood  with  greater  velocity;  and,  either  by  this  action  on 
the  capillaries,  or  by  a  direct  one  on  the  lymphatics  of  the  part,  it 
has  also  the  power  of  exciting  the  function  of  the  absorbetits 
in  a  remarkable  manner.  The  direct  efibcts  of  moxa  are  seldom,  if 
ever,  confined  to  the  skin ;  and  if  the  moxa  be  applied  through  the 
medium  of  a  needle,  the  caloric  may  be  made  to  propagate  its  influence 
to  any  depth.  The  beneficial  influence  of  moza,  in  relieving  or  curing 
disease,  apparently  depends  on  its  tonic  action  over  absorption  and 
capillary  circulation.  Uence  it  should  be  employed  in  those  cases  only 
in  which  there  exists  a  state  of  debility  of  the  capillaries  and  a  con- 
sequent retardation  of  their  circulation,  and  a  diminution  of  absorp- 
tion ;  and  invariably  avoided  wherever  there  is  increased  action  or 
active  inflammation." 

To  hold  the  moxa  over  the  part  effected,  an  instrument  has  been 
invented,  but  a  portion  of  silver-wire  formed  into  a  loop,  surrounding 
the  cylinder  near  the  base,  is  sufficient.  The  moxa  may  be  applied  in 
various  ways.  "  It  may  be  used  so  as  not  to  cause  any  injury ;  in  a 
greater  degree,  so  as  to  produce  vesication ;  and  in  a  still  greater  degree, 
an  eschar,  which  may  be  either  deep  or  superficial ;  or  it  may  be 

ARTS  AND  SCI.  DIV.  VOL.  V. 


employed  with  the  acupuncture  needle."  In  the  first  form,  it  is  burnt 
near,  but  not  in  contact  with,  the  part  affected,  and  is  often  of 
great  service  in  healing  indolent  ulcers ;  it  generally  requires  to  be 
applied  once  a  day.  It  is  even  used  in  some  chronic  inflammations  of 
the  eye  with  very  good  effect.  In  the  second  form  it  is  also  to  be  held 
near  the  skin,  and  continued  till  a  blister  results.  In  tic  douloureux  of 
very  superficial  nerves  this  is  sometimes  beneficiaL  The  third  mode  is 
the  most  common,  and  for  this  the  part  to  whidi  the  moxa  is  intended 
to  be  applied  is  marked  out,  and  the  moxa  being  surrounded  with  a 
piece  of  card-paper,  which  has  been  moistened  with  a  solution  of 
common  salt,  to  protect  the  adjacent  skin,  the  moxa  is  ignited  at  one 
end,  and  the  combustion  increased,  if  necessary,  by  means  of  a  blow- 
pipe. For  the  cure  of  obstinate  sciatica  and  dee|HMated  diseases  of  the 
joints  a  frequent  repetition  of  the  moxa  may  be  required,  but  it  seldom 
fails  to  give  relief.  "  When  the  moxa  and  acupuncture  needle  are 
used  together,  a  moxa  of  a  proper  size  is  to  be  perforated  by  a  needle  of 
such  a  length  as  will  be  sufficient  to  reach  the  seat  of  the  disease,  and 
at  the  same  time  extend  so  far  from  the  sur&oe  of  tiie  skin  as  to  keep 
the  moxa  about  one  inch  from  it.  The  needle  is  then  introduced,  and 
the  moxa  is  now  put  in  a  state  of  combustion,  and  tiio  heat  disengaged 
from  it  is  communicated  to  the  needle,  and  theiioe  conveyed  to  the 
seat  of  the  disease."  [Aoupunotujis.]  When  the  pain  from  the  thiid 
mode  of  applying  the  moxa  is  very  great,  a  linseed-meal  poultice,  or 
liquor  ammonia,  will  generally  mitigate  it 

Prejudice  against  this  remedy,  on  account  of  its  apparent  severity, 
has  prevented  its  being  extensively  used,  but  almost  ail  practitioners 
who  have  made  trial  of  it  can  attest  its  efficacy.  It  will  rarely  be  had 
recourse  to,  except  in  cases  of  a  neuralgic  or  paralytic  kind  of  such 
obstinacy  or  painfulness  as  to  justify  the  measure;  but  in  such  diseases 
it  should  not  be  overlooked.  Its  appUcation  has  dispersed  the  almost 
ossified  nucleus  of  a  goitre,  which  resisted  all  other  means  to  effect  its 
absorption.    (Wallace,  On  the  Action  of  Moxa,) 

MUCAMLDE  (Cj,Hi,N,Oj,).  This  body  is  produced  by  adding 
ammonia  to  mucic  ether.  It  is  a  white  crystalline  substance,  very 
slightly  soluble  in  boiling  water. 

MUCATES.     [Muoio  Aoxd.] 

MUCIC  ACID  (C,,H,0.«,  2  HO).  This  acid  is  formed  by  the  action 
of  dilute  nitric  acid  upon  gum  arabic,  or  sugar  of  milk,  and  some  other 
bodies.  One  part  of  sugar  of  milk  is  heated  with  4  or  5  parts  of  nitric 
acid  diluted  with  half  its  weight  of  water;  after  effervescence  has 
ceased,  the  liquid  deposits  mucic  acid  on  cooling. 

Mucic  acid  is  a  white  crystalline  powder,  which  is  gritty  between 
the  teeth :  its,  taste  is  slightly  sour.  It  dissolves  in  6  parts  of  boiling 
water,  and  the  solution  reddens  litmus-paper.  It  is  insoluble  in  alcohol, 
and  dissolves  very  sparingly  in  dUute  acids ;  it  dissolves  in  concentrated 
sulphuric  acid,  imparting  a  crimson  colour  to  it.  When  the  mixture 
is  heated,  charcoal  is  developed.  When  submitted  to  dry  distillation 
it  bladLcns,  and  pyromucic  acid  and  other  products  are  obtained. 

Ci.Hj.Oj.    =  +    eno    -J-    2C0,    -»-    Ci^u^o. 


Mncic  acid. 


Pyromucie  acid. 


The  alkaline  mucates  are  soluble  in  water,  whereas  those  which  con- 
tain an  alkaline  earth,  or  a  metallic  oxide,  are  insoluble.  These  salts 
are  all  decomposed  by  the  mineral  acids :  they  combine  with  the  base 
and  set  the  mucic  acid  free.  Boiled  with  water  mucic  acid  yields 
the  isomeric  ^paramucic  add* 

MUCIN.    A  proteio  substance  found  in  crude  gluten. 

MUCOVINIC  ACID  (C,.Hj^O„).  An  ethyl  derivative  of  mucio 
add,  bearing  the  same  relation  to  that  acid  as  sulphovinic  acid  holds 
to  sulphuric  acid.     [Ethtl.] 

MUCUNA  PRUKIENS,  or  CO  WITCH,  the  Medical  luet  o/,  will  be 
found  under  that  head  in  Nat.  Hut.  Diy. 

MUDAR,  the  Calotrojpis  GigcuUea  of  Brown,  and  the  Cdhtropis 
mudarii  (Buch.),  AicUpiae  ffigantea  of  Linnaeus.  Mudar  is  a  plant 
common  in  sandy  places  in  many  ports  of  India;  it  has  a  milky  juice  in 
its  stem,  which,  as  well  aa  the  bark  of  the  root,  enjoyed  such  reputation 
among  the  native  praotioners  as  a  medicinal  agent  as  to  lead  to  its  use 
among  European  practitioners  in  the  East.  It  was  foimd  to  be  very 
efficacious  in  the  cure  of  many  obstinate  cutaneous  diseases,  such  as 
lepra  Arabum  and  elephantiasis :  in  syphilitic  complaints  also  and 
anasarca,  it  proved  so  valuable  an  alterative  that  it  received  the  tmw^A 
of  vegetable  mercury.  Some  use  the  powder  of  the  bark  of  the  root, 
but  Sir  Whitelaw  Anslie  prefers  the  dried  milky  juice,  which  in  a 
recent  state,  if  taken  in  lai^ge  quantity,  is  poisonous.  It  was  thought 
to  possess  some  specific  quality,  but  Dr.  Duncan,  by  whom  extensive 
trials  were  made  of  it  in  Britain,  showed  that  this  is  not  correct,  but 
that  it  is  infinitely  more  valuable  from  its  common  medicinal  properties, 
which  correspond  in  every  respect,  aocordlng  to  him,  both  in  kind  and 
degree,  with  those  of  ipecaouan.  He  even  thought  that,  from  the 
faciUty  with  which  any  quantity  could  be  procured  from  the  province 
of  Bahar,  the  use  of  the  Bracilian  ipe6aouan  might  be  altogether  dis* 
pensed  with  in  our  East  Indian  settlements. 

Besides  its  practical  value  as  a  medicinal  agent,  the  bark  of  the  root 
possesses  the  singular  pronerty  in  one  of  its  constituents,  Mudarine,  of 
being  very  soluble  in  cold  water,  gelatinising  when  the  solution  is 
heated  to  85*  or  »0*  Fahr.,  and  recovering  its  fluidity  on  cooling.  It 
is  almost  the  only  instance  known  of  any  organic  body  being  an  ex- 
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oepiion  to  the  general  law  of  the  power  of  aoWente  bemg  incroaccd  by 
an  increase  of  temperature,  as  most  albuminous  substances  are  solidified 
by  heat.  For  this  reason  we  here  describe  the  mode  of  obtaining  it, 
and  give  a  brief  sketch  of  its  habitudes.  Mudarine  is  obtained' in  a 
state  of  considerable  purity  from  the  tincture  of  mudar,  by  macerating 
the  powder  of  the  root  in  cold  rectified  spirit.  The  greater  part  of 
the  spirit  may  bo  recovered  by  distillation,  but  the  remaining  solution, 
which  acquires  a  much  deeper  colour  though  it  remains  perfectly 
transparent,  is  allowed  to  cooL  As  the  temperature  falls,  a  white 
granular  resia  is  deposited  by  a  species  of  crystallisation  from  a  trans- 
parent coloured  solution.  The  whole  is  allowed  to  dry  spontaneously, 
in  order  that  aU  the  resin  may  concrete.  The  dry  residuum  is  then 
treated  with  water,  wiiioh  dissolves  the  coloured  portion,  and  leaves 
the  resin  untouched.  It  is  to  this  principle,  dissolved  by  cold  water 
from  the  resinous  extract,  that  the  name  Mudarine  is  given.  It  has 
no  smell,  and  is  intensely  bitter,  with  a  very  peculiar  nauseating  taste. 
It  is  exceedingly  soluble  in  cold  water  at  the  ordinary  temperature  of 
the  atmosphere,  but  insoluble  in  boiling  water.  It  is  sKduble  in  alcohol, 
but  the  power  of  this  solvent  is  increased  bv  increase  of  tempe- 
rature, it  is  insoluble  in  sulphuric  ether,  oil  of  turpentine,  and 
olive  oiL 

It  is  in  the  solution  in  water  when  nearly  saturated  that  the  peculiar 
property  of  Mudarine  is  most  easily  exhibited.  At  ordinary  tem- 
peratiires  this  sohition  is  quite  fluid  and  transparent.  When  heat  is 
gradually  applied,  already  at  74"  Fahr.,  a  change  in  its  constitution 
beg^ins  to  be  observable,  indicated  by  a  slight  diminution  of  its  trans- 
parency. As  the  temperature  is  raised  these  changes  increase,  and 
at  90"  it  has  in  a  great  degree  lost  its  transparency,  and  has  acquired 
the  consistence  of  a  tremulous  jelly.  At  96"  it  is  fully  gelatinised, 
and  a  separation  of  it  takes  place  into  two  parts,  a  soft  brownish 
ooagulum,  and  a  liquid  nearly  colourless.  At  98°  the  coagulum  is 
evidently  contracted  in  size.  At  180"  the  coagulum  seems  to  dissolve : 
at  186^^  the  ooagulum  is  very  small,  and  has  a  tenacious,  pitchy  con- 
sistence. At  212"  little  further  change  oocurs.  The  alterations  which 
in  this  state  it  undei^goes  on  cooling  deserve  to  be  noticed.  At  140' 
the  fluid  Ib  very  turbid  :  the  coagulum  has  not  diminished  in  size,  and 
is  now  very  hard  and  brittle.  At  110"  fluid  leas  turbid,  ooagulum 
remarkably  brittle,  wiUi  a  resinous  fracture :  at  100"  fluid  more  trans- 
parent. When  cooled  down  even  to  the  freezing  temperature  the 
coagulum  remains  unaltered,  and  very  much  resembles  colophony; 
but  after  the  lapse  of  several  days  it  gnMluaUy  liquefies  in  a  portion  of 
fluid  in  contact  with  it,  without  passing  through  the  intermediate  state 
of  a  jelly. 

(AinsUe,  Materia  Indica,  vol.  i.  p.  486  ;  Duncan  in  Edin.  Med.  and 
Surg.  Jauim,,  July,  1829 ;  and  in  Trans.  ofBoffol  SocUty  of  Edinb.,  voL 
xi.  p.  433.) 

MUDARIN.  The  name  given  by  Dr.  Duncan  to  a  peculiar  principle 
obtained  from  the  bark  of  the  root  of  the  Oaloiropit  MudarU,  and  to 
which  he  attributes  its  emetic  effects.  It  is  procured  in  the  state  of  a 
brown,  transparent,  extractiform  mass,  by  evaporating  the  alcoholic 
tincture  of  the  bark.  It  is  very  soluble  in  water  and  in  alcohol,  but 
insoluble  in  ether,  oil  of  turpentine,  and  fixed  oils.  Its  aqueous  solu- 
tion gelatinises  at  96"  Fahr.,  coagulates  at  a  higher  temperature,  and 
separatea  into  a  porous  substance,  which,  when  once  cooled,  does  not 
redissolve  for  some  days. 

MUEZZIN,  in  Mohammedan  countries,  is  the  general  aj^llation  of 
those  officers  or  clerks  of  the  mosques  whose  duty  it  is  to  cry  out  from 
the  minaret  gallery  the  invitation  to  prayers,  at  the  five  canonical  hours, 
namely,  at  dawn,  at  noon,  at  four  o'clock  in  the  afternoon,  at  sunset, 
and  at  night-close.  The  'mueszin  cry  is  a  substitute  for  bells,  which 
are  not  used  in  Mohammedan  countries.  The  call  is : — '*  Qod  is  great ; 
I  attest  that  there  is  no  other  God  but  Qod.  I  attest  that  Mohammed 
is  the  prophet  of  God:  come  to  prayers;  come  to  the  temple  of 
salvation.  God  is  great;  there  is  no  God  but  God."  £ach  of  these 
sentences  is  repeated  several  times  in  succession,  with  pauses  between, 
and  in  a  kind  ot  slow  chanting,  and  occasionally  shrill  tone,  fonuing  a 
solemn  though  wild  melody,  peculiarly  impressive,  especially  when 
suddenly  breaking  upon  the  silence  of  the  night.  On  hearing  the 
muezzin's  call,  the  devout  Mussulmans  turn  their  fiices  towards  Mecca, 
and  recite  their  namaz,  or  prayers. 

MUFFLE,  a  vaulted  flat-bottomed  earthen  vessel  in  which  sub* 
stances  may  be  strongly  heated,  and  at  the  same  time  protected  from 
the  contact  of  the  Siei ;  in  this  smaller  vessels  are  placed  containing 
the  substances  to  be  acted  upon. 

MUFTI,  the  general  denomination  of  the  head  doctors  of  the  law  in 
Turkey,  of  religion  and  (where  the  law  is  founded  on  the  Koran)  of 
whom  Uiere  is  one  in  evety  large  town.  The  mufti  of  Constantinople 
is  the  highest  in  rank,  and  has  a  jurisdiotion  over  the  muftii  of  the 
provinces,  and  also  above  the  medress^  or  oolleges,  and  generally 
over  the  whole  body  of  the  ulemas,  priests,  or  lawyers.  He  is  styled 
sheikh  ul  islam,  or  "  chief  of  the  elect,"  and  is  consulted  in  important 
matters  of  law.  He  is  appointed  by  the  sultan,  who  can  also  depose 
him.  His  secretary,  called  fetwah  emin^,  has  an  offioe  with  about 
twenty  clerks  for  the  despatch  of  bunnesi.  The  dignity  of  sheikh  \il 
islam  is  one  of  the  principal  in  the  empire,  and  is  equal  in  nnk  to  that 
of  grand-vizir.    His  dress  is  of  white  ermiDs. 

MUGGLETONIANS.    [Muoolkton,  in  Bioa.  Div.] 

MULBERRY,  BLACK,  Medical  «aM  o/.    The  fruit  <popttlirly,  bui 


incorrectly,  termed  a  berry,  being  botanioally  a  ■oroaia)  of  the  Mim 
niger,  is  officinal  in  Britain.  It  is  formed  by  a  putial  tmion  gI  t:^ 
e^rged  and  fleshy  oalices,  each  calyx  endoeing  a  dxy  mesnbnaarj 
pericarp.  It  is  at  first  green,  then  red,  and  at  last  of  a  deep  T.mA 
black,  and  contains  much- juice  of  a  like  colour.  It  has  mneb  coiudiaR 
an  astringent  reain,  sugar,  which  gives  it  a  aweetiBh  taste,  an  xr.: 
termed  tartaric  by  some,  malic  by  others.  The  officmal  form  is  i 
syrup,  to  prepare  whidi  the  fruit  should  be  ^thered  belore  it  is  ^tl-* 
ripe,  nn  or  copper  vesseLs,  or  any  dish  lined  with  either  of  then 
metals,  dioald  be  avoided  in  making  it — ^porcelain  veeKls  are  beet,  i 
vinegar,  similar  to  raspberry  vinegar,  may  be  prepared  with  this  b^x 
whidi,  like  the  syrup  when  mixed  with  water,  forms  a  pleaaant^  cocia:. 
refrigerant  drink  in  febrile  diseases,  or  as  a  gargle  in  aimple  xnfbr: 
matory  sore-throat  But  the  syrup  is  chieflT  ueed  as  a  oolouns; 
ingredient.  The  fruit  is  susceptible  of  many  other  usee,  ecoDomie  sl: 
domestic.  Too  free  indulgence  in  the  fruit,  even  what  fully  ripe,  j 
liable  to  cause  diarrhoea^  Many  of  the  fruits  drop  £roin  the  trees  koc 
before  they  are  ripe,  and  are  apt  to  be  picked  up  and  eaten  tj 
children.  No  unripe  fruit  causes  such  severe  griping.  An  ean^t:^ 
followed  by  rhubarb  is  necessary.  The  root  of  the  znulbeny  b 
anthelmintic. 

The  wood  of  the  Morut  tinetoriaf  Linn.  {Brausa(m€iia  ti»cinr% 
Kunth;  Mad'uria  aurantiaoa,  Nutt)  oontains  a  Taluable  oolocra: 
principle,  which  Chevreul  has  termed  morin.  The  Bait  jcamt  ia  tk 
French  name  of  this  tree.   (See  Chevreul, '  Lemons  de  Chimie  apf4iq» 

MULE;  MULE-JENNT.    [CoTTOir  MAinrraoTURX.] 

MULIER.    [Bastard.] 

MULLET.    [Heraldry.] 

MULLION  (by  some  supposed  to  be  a  ooiruption  of  mwuUony  frai 
the  Latin  m attic,  to  defend  or  strengthen),  a  term  in  Qothic  archie 
iure  applied  to  the  upright  bars,  or  stone  shafts,  dividing  the  geoerv 
aperture  of  a  window  into  secondary  openings,  which  are  again  in  P* 
pendicular  or  Third  Pointed  windows  frequently  subdivided  verticslK 
by  a  similar  shaft  crossing  the  mulUons  horiaontaUy,  and  th«^;::% 
called  a  transom;  whereby  the  whole  space  beneath  the  head  di 
window  (supposing  it  to  be  an  arched  one)  is  formed  into  a  senei  i 
pannels  in  which  ike  glaaa  is  fixed,  and  which  are  sometimee  technic^^ 
distinguished  as  tights  or  days.    Except  in  very  small  windows  £ 
exceeding  in  width  one  such  Ugkt  or  compartment,  nuxUiona  in wiasi; 
occur  in  Gothic  windows,  being  in  fact  absolutely  neoeesaty  when  i^ 
other  mode  of  glazing  was  practised  than  that  of  anoall  panes  sd  i 
lead,  because  without  some  kind  of  strengthening  or  support,  either  :f 
stone  or  metal  rods,  a  spacious  surface  of  the  kind  would  be  duna^ 
by  a  strong  wind,  whereas  each  division  becomes  a  aepamte  windoir  d 
no  greater  width  than  a  single  small  one :  consequently  the  number  n 
the  mullions  depends  upon  the  width  of  the  window.     Two-muUicef. 
and  three-muUioned  windowa  are  the  most  usual  in  eodeaiaaticsd  arch: 
tecture,  exeept  for  the  large  east  or  west  windowa  in  churches,  -3 
windows  of  nearly  equal  dimensions  in  other  biiildingai     In  these  tbcr 
are  frequently  very  numerous ;  that,  for  instance,  in  the  facade  of  Y&-i 
Cathedral  is  divided  into  eight  lights  or  compartments  by  seven  ms^ 
Uons,  while  that  above  the  entrance  to  Westminster  Hall  has  ei^iit 
mullions.    Again,  the  former  of  these  is  untransotned,  but  the  other  > 
transomed,  being  divided  in  its  height  to  the  spring  of  the  arch  in^ 
two  tiers  of  arch-headed  compartments ;  it  also  affords  an  inactaace  «: 
what  is  by  no  means  uncommon  in  third  pointed  buildings  of  prindn. 
and  subordinate  mullions,  beinff  divided  by  two  larger  mullions  ar^ 
three  leading  compartments,  eacn  of  which  contains  three  anoaller  ones. 
The  lesser  or  simple  mullions,  sometimes  described  as  those  of  ike  jet 
order,  consist  of  the  mouldings  which  run  into  and  form  the  cmfa. 
where  the  heads  of  the  compartments  are  foiled;  while  the  hs^ 
ones  have  additional  mouldings.    In  explanation  of  this  we  may  jdts 
to  the  window  from  Kirton  Church,  at  col.  443,  Gothic  AscHnsc- 
TURB,  where  the  centre  mullion  is  larger  and  oorapooed  of  mm 
mouldinga  than  ^e  other  two,  which  have  only  those  that  form  th 
cusps.     As  far  as  they  go,  the  other  specimens  of  windowa  givea  is 
that  article  will  further  exemplify  the  subject  of   mullions.  and 
serve  to  render  it  evident   that   unless  windows  were   so  divided  & 
would   be   impossible  that  their  heads  should  be  filled   up  witk 
traoorv* 

MULTINOMIAL.    [Polynomial.] 

MULTIPLE,  SUBMULTIPLE,  MULTIPLICATION.  Any  niufr 
ber  of  equal  magnitudes  added  together  give  a  multiple  of  any  oai 
among  them.  Thus  4  +  4+4,  or  12,  is  a  multiple  of  4.  Aad  sub- 
multiple  is  the  inverse  term  to  multiple :  thus  12  being  m  multiple  d 
4,  4  is  a  tii^multiple  of  12i.  The  term  submultiple  is  equivalent  to 
Aliquot  Part. 

The  derivation  of  the  word  is  from  multi-plex,  mani>fold,  and  multi- 
plication is  the  process  of  forming  a  multiple.  Thus  to  multipij  1»4 
yards  by  279  is  to  repeat  184  yards  279  times,  mmI  to  add  all  Ha 
results  together.  And  this  is  the  first  and  f  undasMntal  mnswii^  oi 
multiplica^on.    Its  usual  symbol  is  x  :  thus  4  x  3  is  12. 

If  we  look  at  the  primary  rules  of  arithmetio,  we  shall  see  tbt 
multiplication  is  the  only  one  which  cannot  be  entirely  parfonoed  upoa 
concrete  quantities.  To  or  £rom  100  yards  60  yards  can  be  added  or 
Bubtracted,  and  100  yards  can  be  divided  by  $0  yards;  but  100  yards 
osnaot  be  multiplied  hy  50  yards.    The  very  dc^nition  of  multiplica* 
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MULTIPLE  POINTS. 
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^ioo  requires  that  evaiy  quertion  afaottld  ooniain  a  number  of  Hmti 
'wbich  another  number,  abistract  or  concrete,  is  to  be  repeated ;  and 
tliia  number  of  times  or  repetitions  cannot  be  a  number  of  anything 
else.  Thusy  to  talk  of  multiplying  10  feet  by  7  feet  is  a  contradiction 
in  terms ;  if  it  mean  that  10  feet  is  to  be  multiplied  by  ?>  or  that  7 
repetitions  ol  10  feet  are  to  be  made,  10  feet  is  multiplied  aevm  times, 
not  aeven-feet  times.  But  if  it  be  meant  that  10  feet  is  to  be  repeated 
as  often  as  7  feet  contains  on^  foot,  the  question  has  three  data,  and 
belongs  to  a  class  which  will  be  considered  in  Proi>ortion  :  it  is  in 
fact  a  question  of  multiplication  in  which  the  number  of  repetitions  is 
not  given,  but  is  to  be  eztraoted  from  the  result  of  a  question  in 
division.    On  this  subject  see  also  Rbotaitolb. 

It  being  now  distinctly  understood  that  a  number  of  times  or 
repetitions  is  an  essential  element  of  every  question  of  multiplication, 
th.e  extension  is  obvious  by  which  a  fraction  of  a  time,  or  a  fraction  of 
a  repetition,  is  allowed  to  enter.    Thus  12  +  12-t'12  +  0is  12  repeated 
three  times  and  half  a  time,  or  12  multiplied  by  S^  is  42.    Simikrly 
24  +  21  +  24 +  1},  or  ^f^H  taken  84  times.    Up  to  this  point  there  is 
no  violation  of  etymology ;  the  multiplicand  {mulii^licandwn,  number 
to  he  multiplied)  is  taken  manifold  times.    But  [Numbkb]  by  the  same 
Bort  of  extension  of  language  by  which  1,  and  even  0,  are  called 
'     numbers,  the  mere  exhibition  of  a  multiplicand  is  called  multiplying  it 
by  one :  thus  7  is  7  taken  once,  or  7  multiplied  bv  1,  though,  etymologi- 
cally,  multiptication  does  not  take  place.    Agam,  when  the  half  of  a 
^     number  is  taken,  or  when  it  is  taken  half  a  time,  it  is  said  to  be  multi- 
plied by  4  ;  *Qd  so  on  for  any  other  fraction.    The  advantage  of  such 
extension  in  practice  more  than  counterbalances  its  obvious  defect, 
namely,  that  tiie  beginner  must,  without  great  care,  be  confused  by  the 
application  of  a  word  in  a  sense  diametrically  opposed  to  its  litOTsl 
I      meaning. 

L  The  abbreviated  process  of  multiplication  rests  upon  the  following 

principles.  (1.)  If  the  parts  of  a  number  be  multiplied,  and  the  results 
1  added  together,  the  wnole  is  multiplied ;  thus  18,  composed  of  18  and 
6,  is  taken  7  times  by  taking  13  and  6  each  7  times,  and  adding  the 
results.  (2.)  Multiplication  by  the  puts  of  any  number,  and  addition 
of  the  results,  is  equivalent  to  multiplication  by  the  whole  :  thus  18 
taken  7  times  and  8  times  gives  two  products,  the  sum  of  which  is  18 
tfl^ken  7  +  8  or  16  times.  (3.)  Successive  multiplication  by  two  numbers 
ia  equivalent  to  one  multipUcation  by  the  product  of  these  two  num> 
bers :  thus  7  taken  8  times,  and  the  result  taken  4  times,  is  7  taken  as 
many  times  as  there  are  units  in  4  times  3,  or  12  times.  (4.)  If  one 
I  number  be  multiplied  by  another,  the  result  is  the  same  if  the  multi- 
plicand and  multiplier  be  changed  :  thus  7  times  8  is  the  same  thing 
as  8  times  7.  (5.)  In  the  decimal  system,  the  annexing  of  one  cipher 
multiplies  by  10,  of  two  ciphers  by  100,  &a 

The  application  of  these  principles  requires  that,  in  the  decimal 
system  of  notation,  the  products  of  all  simple  digits  up  to  9  times  9 
should  be  remembered :  this  is  usually  done  by  learning  what  is  called 
the  multiplication  table,  and  this  table,  which  is  only  absolutely  neces< 
aary  iip  to  9  times  9,  is  usually  committed  to  memory  up  to  12  times 
12.  This  being  supposed  to  be  done,  we  shall  now  show  the  process  of 
multiplying  1234  by  6073.  By  (2.)  we  must  take  12S4,  6000  times, 
70  times,  and  8  times,  and  add  the  results.  To  take  1284,  3  times,  we 
subdivide  it  into  1000,  200,  80,  and  4,  each  of  which  taken  8  times, 
and  the  results  added  together,  gives 


8702 


from  which  process  the  rule  for  multiplying  by  a  single  figure  may 
easily  be  derived.  The  next  step  is  to  take  1284,  70  times,  that  is, 
first  7  times,  and  the  result  10  times.    Xhe  full  process  n 

7000 

1400 

210 

28 

86380 

Simikrly  1234  taken  5000  times,  gives  6,170,000.  Now  put  the  three 
results  together,  and  add  them ;  which  gives  the  first  column  follow- 
ing:— 

8702  1284 

863S0  5073 

6170000 


6260082 


8702 
8688 
6170 

6260083 


The  teoond  eolumn  showi  the  usual  manner  ol  performing  the 
operation,  which  we  suppose  ^he  reader  to  know.  We  have  given  the 
preceding  detail  that  he  may  do  what  many  have  never  done,  namely, 
compare  the  common  process  with  the  deduction  of  the  result  from 
first  principles. 

There  are  several  abbreviations  of  multif^cation  which  are  very 
valuable,  but  whioh  are  not  commonly  taught. 


1.  Five  times  is  half  of  ten  times  :  to  multiply  by  5  annex  a  cipher 
and  divide  by  2 :  thus  76788  x  5  is  most  easily  done  as  follows : — 

2  )  767880 
883915 

2.  Kine  times  is  one  less  than  ten  times,  so  that  76783  x  9  can  be 
found  as  follows : — 

767830 
76783 

691047 

This  may  be  best  done  by  subtracting  every  figure  of  the  multipli- 
cand from  the  preceding,  carrying  and  borrowing  where  necessary,  in 
the  usual  way,  on  the  supposition  that  the  first  figure  is  to  be  sub- 
tracted from  ten.  Thus  the  process  of  multiplying  27293  by  9  is  as 
follows : — 

27293 
245637 

8  from  10,  7,  carry  1 ;  1  and  9  is  10, 10  from  18,  8,  carry  1 ;  1  and  2 
is  3,  3  from  9,  6 ;  7  from  12,  6,  carry  1 ;  1  and  2  is  3,  8  from  7,  4 ;  0 
from  2,  2. 

8.  Eleven  times  is  one  more  than  ten  times ;  so  that  the  addition 
corresponding  to  the  preceding  subtraction  must  be  made.  Thus  to 
multiply  62781  by  11,  proceed  as  follows : — 

62781 
690591 

Let  1  remain ;  1  and  8  is  9 ;  8  and  7  is  15,  carry  1 ;  1  and  7  is  8  and 
2  are  10,  cany  1 ;  1  and  2  is  8  and  6  are  9 ;  6  and  0  is  6. 

4.  To  multiply  by  any  number  from  12  to  19  inclusive,  multiply  by 
the  last  figure,  and  to  the  canying  figure  add  the  figure  of  the  multi- 
plicand which  IB  just  done  with.    Thus — 

2734 
17 


46478 


7  times  4  is  28,  carry  2,  adding  4,  or  carry  6 ;  7  x  3  is  21,  and  6  is  27, 
carry  (2  +  8  or)  6;  7  x7  is  49  and  5  is  54,  cany  (5  +  7  or)  12 ;  7x2  is 
14  and  12  is  26,  carry  (2  +  2  or)  4. 

5.  To  multiply  by  25,  annex  two  ciphers  and  divide  by  4  :  to 
multiply  by  125  annex  three  ciphers  and  divide  by  8. 

6.  In  multiplying  by  a  number  of  two  figures,  ending  with  7  or  8,  as 
68,  it  may  be  advisable  to  take  the  multiplicand  70  times,  and  subtract 
it  twice,  in  preference  to  taking  it  60  times,  and  adding  it  8  times. 

The  following  rules  are  taken  from  the  '  Riaala  Hisab.'  (Taylor's 
'  Liliwati,'  Introduction,  p.  17.)  The  first  at  least  can  easily  be  done 
without  paper. 

1.  To  multiply  two  numbers  together,  each  of  which  is  between  11 
and  19 ;  to  the  whole  of  one  number  add  the  units  of  the  other ;  ten 
times  this,  together  with  the  product  of  the  units*  places,  is  the  product 
required.    Thus,  17  times  14  is  21  times  10  and  28,  or  238. 

2.  To  multiply  two  numbers  together,  each  of  which  has  only  two 
places :  to  the  whole  of  one  factor,  multiplied  by  the  tens  of  the  other, 
add  the  tens  of  that  factor  multiplied  by  the  units  of  the  other;  ten 
times  the  result,  together  with  the  product  of  the  units,  is  the  product 
required.  Thus  76  x  88  is  done  as  follows:  78  x  3  is  228,  which  in- 
creased  by  7  x  8,  or  56,  is  284,  and  2840  increased  by  48  is  2888,  the 
answer  required. 

The  multiplication  of  sums  of  money  is  fadUtated  by  a  process 
known  by  the  name  of  Praoticx. 

The  midtipUcation  of  fractions  o£Ebrs  no  difficulty  when  the  extension 
of  the  word  nmltipHcation,  ah-eady  described,  la  understood  and 
admitted.  For  instance,  when  we  have  to  multiply  }  by  ^,  or  to  take 
}  4-elevenths  of  a  time,  we  see  that  |  being  g  [Fhaotionb],  one-eleventh 
of  this  is  j^,  and  4-eIevenths  is  ^ :  whence  the  rule  commonly  given, 
namely,  multiply  the  numerators  together  for  a  numerator,  and  the 
denominators  for  a  denominator.  In  the  multiplication  of  one  decimal 
fraction  by  another,  as  1'28  by  -018,  the  multiplication  of  the  nume- 
rators gives  128  X  18,  or  2214,  and  that  of  the  denominators  100  x  1000, 
or  100,000.  But  a  decimal  fraction  which  has  100,000  for  its  denomi- 
nator, has  as  many  places  as  there  are  in  both  of  the  others  together, 
whose  denominators  are  100  and  1000.  From  this  oonsideration  the 
common  rule  immediately  follows. 

For  a  mechanical  Contrivance  for  expediting  multiplication,  sea 
I  Kafxbr'8  Rods. 

MULTIPLE  POINTa  When  two  or  more  branches  of  a  curve 
pass  through  the  same  pohit,  it  is  called  a  multiple  point;  and  this 
whether  the  branches  touch  or  cut  one  another.  When  two  or  more 
brandies  intersect,  it  is  obvious  that  as  many  distinct  tangents  may  bo 
dmwn  at  the  multiple  point  as  there  are  branches  which  there  intersect, 
that  is,  for  one  value  of  the  absciasa  the  differential  co-efficient  of  the 
ordinate  naay  have  more  values  than  one.  In  most  cases  the  points  aft 
which  this  l»PPOii>  may  be  ascertained  by  inspection  of  the  equation 
of  the  curve.    Thus  in 

y=»{a:-6  V(«-a)+c  b<a 
dp  x—b 
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MULTIPLICATION. 


MUMMY. 
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we  see  tliat  y,  in  general^  has  two  vtinea,  and  so  has  ^:  to  each  value 

of  the  fonner  belongs  one  of  the  latter.  But  in  the  single  case  of 
x=bt  both  vaJues  of  y  become  equal,  or  y  has  only  one  value;  while 

1^  has  the  two  values  +  V  (ft— »)  mmI—  V  (6— a).  There  is  then  a 
dx 

multiple  point  when  x^h  and  y=e;  and  as  tvfo  branches  cut  one 
another,  it  is  called  a  double  point.  Similarly,  had  there  been  three, 
four,  &0.  branches,  it  would  have  been  called  a  triple,  quadruple,  &c. 
point. 

It  is  not  worth  while  to  enter  here  on  the  general  method  of 
determining  double,  &c.  points.    (See  '  Lib.  Usef.  Kn.', '  Differential 
Calculus/  p.  182.) 
MULTIPLICATION.    [Multiple,  &c.] 

MUMMY,  a  name  derived  from  the  Persian  and  Arabic  word  mom, 
signifying  wax;  or  even  possibly  contracted  from  the  Greek  word 
amomom,  introduced  into  use  about  the  15th  century,  expressive  of  an 
embalmed  or  dried  body,  either  of  a  man  or  animal,  preserved,  by 
resinous  gums,  wax,  or  salt,  and  even  desiccation,  frum  decay.  The 
Egyptians  themselves  called  such  bodies  sahu  ;  and  the  word  Oabbara 
used  by  St.  Augustine  (Serm.  ccclxi,  12),  is  probably  the  hieroglyphic 
hkeper,  or  "  transformation,"  a  term  sometimes  applied  to  the  dead. 
The  reason  of  thus  preserving  the  body  is  involved  in  great  obscurity, 
and  its  ori^  can  be  traced  to  the  very  earliest  existence  of  the 
Egyptians.  According  to  the  classical  authors,  the  welfare  of  the  soul 
and  its  protection  from  the  palingenesia,  or  transmigration,  depended 
on  the  preservation  of  the  body  to  which  it  returned  after  the  accom- 
plishment of  its  cycle  of  existence  of  8000  or  10,000  years.  (Servius 
ad  Virgil. '  ^n.,'  ill  67.)  The  Egyptians  had  also  grea^  horror  of  the 
body  being  devoured  by  insects,  or  burnt  by  fire.  It  has  been  also 
conjectured  that  physical  reasons  may  have  introduced  the  custom,  it 
being  impossible  to  bury  the  dead  in  an  alluvial  soil  annually  flooded, 
or  deposit  them  unembalmed  in  hills  adjacent  to  cities,  loading  the  air 
with  infectious  vapours.  (Rosellini,  '  Mon.  Civ.,'  iii.  p.  810 ;  '  Cas- 
siodorus  Coll.,'  15.  c.  3.) 

The  hieroglyphical  inscriptions  throw  some  light  upon  Egyptian 
notions,  showing  that  it  was  an  object  of  solicitude  that  the  soul  should 
depart  from  earth,  and  that  the  body  should  remain  or  endure  in  its 
sepulchre.     According  to  the  sepulchral  ritual  (Lepeius, '  Todtenbuch,' 
taf.  xxxiii.,  c.  89),  the  soul  revitdted  the  mummy,  and  if  this  wasted  or 
decayed  the  soul  immediately  transmigrated.  ( LepsiuB, '  Todt.,'  taf.  Ixxv. , 
c.  154.)     In  the  moral  nature  of  man,  the  hieroglyphical  legends  assert 
that  the  soul  is  the  good  and  immortal  principle,  while  the  body  is  the 
bad  and  perishable  (llusellini, '  Mon.  Civ.,'  iii.,  p.  830) ;  but  every  care 
was  taken  that  physical  means  could  devise,  or  theological  ingenuity 
invent,  to  prevent  the  mortal  frame  from  being  destroyed.    The  corpse 
was  embalmed  after  the  model  of  that  of  Osiris ;  and  the  invention  of 
the  art  was  ascribed  to  his  son  Anubis,  who  first  performed  this  office 
for  his  f&ther.    At  Philse  the  wall  paintings  represent  the  embalm- 
ment  of  Osiris ;  and  other  paintings  in  the  tombs  show  the  embalmers 
engaged  in  their  occupation,  the  bodies  ready  for  embalmment,  the 
bandaging  of  muihmies,  and  the  preparation  of  the  funeral  equipment. 
(RoseUini, '  Mon.  Civ.,'  tav.  cxxv.)    The  following  were  the  rites  of  this 
art : — Immediately  on  the  death  of  a  person  the  relations,  male  and 
female,  of  the  deceased  raised  throughout  the  dty  the  funeral  wail.    The 
body,  if  a  female,  wos  retained  a  few  days  at  home ;  those  of  males  were 
delivered  at  once  to  the  undertakers,  called  by  the  Greeks  Paraachista, 
or  "  flank  incisom,"  a  polluted  class,  who  were  excluded  from  entrance 
into  the  temples,  and  even  obliged  to  reside  in  the  cemeteries  or 
the   suburbs   of   the   great  cities.     (Strabo,    xviL   1145 ;    Manetho, 
'Apotelesm.,'  vi.  549.)     These  parasckitke  had  at  the  time  of  the 
Ptolemies  the  right  of  incising  the  corpses  of  particular  districts,  and 
several  papyri  attest  their  contracts  or  record  their  litigations.    The 
principal  Greek  authorities  (Herodotus,  ii.  85,  87;   Diodorus,  i.  91) 
have  given  rather  discrepant  accounts  of  the  offices  of  the  par<uchiitai 
and  taricheutce,  but  the  following  appears  to  have  been  the  mode  of 
embalming  in  their  days.    After  the  corpse  had  been  transported  to 
the  establishment  of  the  embalmers,  a  scribe  drew  with  a  reed  on  the 
left  side,  below  the  ribs,  the  line  of  the  incision  to  be  made  by  the 
paraschutes.    One  of  that  fraternity  then,  with  an  **  .^thiopic  stone," 
a  kind  of  rude  knife  of  flint  or  obeadian,  made  the  necessary  woimd, 
and  was  immediately  pursued  by  the  bystanders  with  stones  and  im- 
precations, as  if  he  had  committed  a  heinous  crime.    Another  of  the 
embabners.  probably  one  of  the  class  called  laricKeula,  or  "  picklers," 
then  proceeded  to  draw  or  remove  the  entrails  and  thoracic  viscera, 
leaving  only  the  heart  and  kidneys  in  the  body.    The  viscera  were 
soaked  with  palm  wine  and  aromatic  drugs ;  or,  according  to  Pozphyry 
('  De  Abst.,'  liv.  iv.,  c.  10),  the  viscera  were  placed  in  a  vessel  and 
thrown,  as  the  causers  of  impurity,  into  the  NUe,  after  an  appropriate 
praver.    Other  embalmers,  or  taricheutcs,  proceeded  at  the  same  time 
with  the  extraction  of  the  brain,  which  was  removed  with  a  crooked 
instrument  of  bronze,  resembling  a  catheter,  through  the  nose,  in  order 
to  deprive  the  body  of  the  soft  portions,  which  were  most  liable  to 
decay,  and  enable  them  to  confine  their  operations  to  the  preservation 
of  the  skin  and  muscles.    The  subsequent  operations  depended  upon 
the  wealth  and  taste  of  the  friends  of  the  deceased.    In  the  age  of 
Herodotus  three  modes  of  embalming  prevailed,  models  of  which  were 


shown  by  the  tari^ievim  in  their  shops  to  tho  reiUtiTefl  of  the 
In  the  first  process,  which  cost  a  talent  of  silver  (about  243/.  Ik 
used  only  by  the  wealthiest  classes,  certain  drugs  w«re  introdoj-: 
into  the  vacant  oavitv  of  the  skull  through  the  nostrila,  tbe  bdljwjr 
bathed  or  rinsed  with  palm  wine,  and  afterwards  filled  with  powirei 
logins,  cassia,  and  other  aromatic  drugs,  and  then  the  flank  inr^js 
sewn  up.  After  the  body  had  been  plunged  into  natron  for  70  dir. 
it  was  wrapped  up  in.  linen  banda^,  anointed  with  gums  whkli  ti* 
Egyptians  used  inst^d  of  glue,  finally  placed  in  a  wooden  coffin,  asL 
set  upright  against  the  wall,  either  in  the  home  of  the  deceased  c?  a  \ 
mortuary  chapeL  For  persons  of  more  moderate  mean»  a  eheip; 
process,  costing  only  20  minsD  (811.  5*.),  was  employed ;  the  hraia  ^ 
apparently  removed,  but  the  pauurAitteB  was  not  called  in  to  make  ti> 
flank  inoiuon,  the  viscera  being  injected  with  oil  of  cedar,  and  tb 
body  steeped  in  natron  for  70  days,  after  which  the  ▼iscera  came  vwij 
and  the  skin  and  bones  only  remained.  The  thixd  process  cost  a  tiifk: 
sum,  not  mentioned,  and  was  used  only  by  the  poorer  classes ;  the  bnd; 
was  wa^ed  with  myrrh,  and  salted  for  70  days.  (Herod.,  il  i'. 
Diodorus,  indeed,  makes  the  period  only  about  30  days,  bnt  tlie  ism^ 
period  seems  more  correct. 

When  the  body  was  finally  prepared,  the  mummies  were  delrvered  t 

their  fiunilies ;  but  it  sometimes  happened  that  a  oonsideraUe  ^*z^ 

elapsed  before  they  were  finally  committed  to  the  tomb,  and  theyve^' 

till  then  retained  at  home  (Cicero, '  TuscuL,'  i.  45 ;  Tacit. '  Hist.;  t.  .* 

7 ;  Mela,  L,  c.  9),  and  sometimes  produced  at  festive  entertalnra?^ 

(Lucian,  *  de  Luctu,'  21).     Even  as  late  as  the  days  of  St.  AthasAs.:: 

A.D.  825,  mummies  were  kept  at  home  on  couches  ( Athan.  'Vita  Antcm. 

a  custom  which  was  reproved  by  the  fathers  of  the  diurch.    (Dsobm 

Or.  i.  'de  Imag.;'  St.  Hieronym.,  vito  St.  Hilarion,  c  40.)    DuringtL- 

period  of  their  embalming  and  mourning  the  relations  abstained  irsL 

the  use  of  the  bath,  of  wine,  and  of  delicate  food,  and  arrayed  ths: 

selves  in  mourning  or  coarse  garments.   When  finally  committed  t^  tb 

sepulchre,  the  mummies  were  confided  to  the  care  of  the  Cholchyte.  < 

class  of  priests  of  higher  rank  than  the  taricheuUe,  or  embalmers ;  ^ 

were  deemed  a  respectable  fratemi^,  admitted  into  the  temple,  xz 

enjoyed  the  privilege  of  sanding  the  floor.    (Peyron, '  Papiri  GrecL,'  L  } 

62.)  It  has  been  supposed  that  they  wrapped  the  mummies  in  lineih> 

dages,  after  the  mcKiel  of  Osiris  (Athenagoras, '  Legat.  pro  Christ .'  2. 

Damasc.  in '  Phot.  Bibl.'  cod.  ccxli. ;  Suidas, '  voce  Heraiskos'),  but  t&i«  j 

haitUy  probable,  as  females  belonged  to  the  class.     (Peyron,  '  Tti 

Greci,'  1827,  ii.  p.  48-64.)     They  rather  appear  to  have  inbabitAl  tit 

Thynabouna,  and  the  Memnoneia,  or  necropolis  on  the  western  bm 

at  Thebes,  and  to  have  been  engaged  in  celebrating  the  funeral  maae 

of  the  mummies,  to  which  certain  emoluments  were  attached,  &: 

which  they  sold  with  the  houses  they  occupied  and  the  mummies  uo^ 

their  charge.    Many  papyri  contain  their  plaints  :  one,  A.n.  127.  reecrl- 

the  injuries  and  thefts  perpetrated  by  resurrectionists  on  the  bms-^ 

paraphernalia  of  their  mummies  to  the  amount  of  about  28/.  or  7i 

(Letronne, '  KouveUes  Annales,'  i.  p.  278 ;  Kosegarten,  •  fiemerkusi*: 

ueber  ein  ^gypt.  Text,  eines  Papyrus,*  4to,  Oreisf .  1824) ;  and  it  apf>es» 

from  the  document  that  the  doors  of  the  sepulchre  bad  been  left  ^-vei 

and  Uie  munmiies  themselves  become  the  prey  of  prowling  jackj^ 

The  mummies  were  sent  in  funeral  barges  or  baria  down  the  Nib  t 

their  sepulchres,  the  poorer  shipping  them  on  board  the  public  y&frk. 

and  merely  attaching  to  them  a  tessera  or  ticket  of  wood ;  while  ri:^ 

individuals  hired  a  private  baris,  and  despatched  a  messenger  vith  i 

letter  describing  the  private  marks  on  the  bandages  by  which  t^ 

might  be  recognised.     (Peyron,  B,,  'Papiri  Greci,*  p.  40.) 

Not  only  were  the  bodies  of  the  Egyptians  thus  embalmed,  b$ 
those  also  of  persons  who  died  in  the  country  were  subjected  to  thi 
same  process.  One  of  the  earliest  embalmments  on  record  is  thst  : 
the  patriarch  Jacob,  who  was  prepared  in  this  manner  for  40  d»n 
(Qen.  1.  8.)  Joseph  was  also,  according  to  the  rabbinical  wntii^ 
embalmed  and  buried  either  in  the  bed  or  on  the  banks  of  the  XIr^ 
(Gen.,  1.  26;  Isaiah,  Ixv.  4.)  The  body  of  Alexander  the  Great  »^ 
embalmed  with  honey  (Statins,  'Silv.,'  iii.,  2,  116),  and  existed  9^ 
Alexandria  till  the  age  of  the  Emperor  Severus,  and  was  bpc 
and  handled  by  Augustus  on  his  visit  to  that  city.  (Die,  11 1^ 
The  bodies  of  Antony  and  Cleopatra  were  embalmed  in  the  E^ptian 
manner,  and  deposited  in  the  same  sepuldire,  and  that  of  the  imftstc^ 
nate  queen  was  subsequently  found  entire  by  the  Emperor  HeradijN 
('  Epist.  ad  Sophocl.')  Embalmment  was  also  the  right  of  the  pocfeai 
Egyptians,  even  of  malefactors;  and  those  who  were  injured  ^j 
crocodiles  were  treated  with  remarkable  honour,  and  buried  at  Uk 
expense  of  the  nearest  city.  The  Ethiopians,  according  to  Hercdw43i 
(iii.  c.  24),  embalmed  in  nearly  the  same  manner  as  the  E^gyptiais; 
they  appear  to  have  coated  the  body  with  lime,  and  to  have  placed  it 
in  a  sarcophagus  of  glass  or  some 'other  transparent  substance,  iod 
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after  keeping  it  about  a  year  in  their  houses,  and  oi 
to  it,  to  have  finally  placed  it  outside  the  city. 

It  is  clear  that  in  the  space  of  more  than  2000  years  the  mode 
preparing  mummies  must  have  greatly  difi^sred,  and  that  indiridi^ 
caprice  must  have  been  often  exerdsed  ki  so  empirical  an  art  Tbt 
older  writers  (Lanzon.,  '  de  Bakamatione,'  12mo,  1698)  divided  th&. 
into  six  kinds,  but  the  more  recent  observers  have  considered  the  a.^ 
as  : — 1.  Drying  the  bodies  in  the  sand,  chiefly  employed  for  the  poci^* 
classes  (Magnus,  1, '  das  Einbalaamiren,'  p.  26 ;  Belzoni, '  IMscoven^' 
p.  170) ;  2.  Salting  in  natron,  and  then  drying ;  3.  Boiling  in  resins  a^ 
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bitumen ;  4.  Preparing  with  fine  reBuos,  and  remoying  the  brains  and 
Hscera.  A  division,  purely  arbitrary,  has  been  made  between  mum- 
XI  lee  having  the  flank  indsion,  and  thoae  without.  Of  the  1st  class 
;hey  make : — 1.  Those  prepared  with  an  aromatic  resin,  having  the 
ikin  like  tanned  leather,  sometimea  partially  gilded ;  2.  Those  prepared 
nrith  bitumen,  the  skin  hard  and  shining  like  Japan  varnish,  the  body 
Billed  with  bitumen,  the  mummy  difficult  to  unroL  Of  this  class  some 
ure  salted  and  then  daubed  with  resinous  substances,  others  with  pitch, 
baving  the  skin  hard  and  smooth.  The  mummies  without  the  flank 
Lncision  are  either  salted  and  prepared  with  impure  masses  of  bitumen, 
yr  salted  only;  the  first  kind  have  their  form  utterly  destroyed,  being 
covered  with  a  mass  of  piasasphalt  which  has  penetrated  through  the 
akin,  muscles,  and  bone,  owing  to  their  having  been  boiled  or  suffused 
with  bitumen.  They  are  hard,  and  give  forth  a  pleasant  smell,  and 
they  chiefly  come  from  Sakkara,  and  date  from  the  7th  to  the  2nd 
century,  B.o.  The  salted  mummies  are  usually  in  bad  condition,  the 
skin  like  parchment,  and  easily  broken.  Some  anomalous  examples 
have  been  found  prepared  with  wax,  and  in  those  prepared  by  pissa- 
sphalt  the  skin  has  been  sometimes  removed.  (ICa^us^ '  das  Kinbals. 
d.  Leichen,'  p.  26-27.) 

Great  difference  of  opinion  exists  about  the  substances  employed, 
natron  or  litrcn  is  supposed  to  be  Glauber's  salts,  common  salt,  salt- 
petre,  or  soda  (Dioacorides  and  Galen),  kedribn,  or  oil  of  cedar,  turpen- 
tine,  or  pyroligneous  acid  (Pliny, '  N.  H.*  xvi,  c.  21 ;  Losch, '  die  SBg^^Jt. 
Mum.'  12mo.  Nurenb.  1827.)  Asphalt  came  from  the  Lacus  Asphaltites 
of  Idumaea  (Diodor.,  xiz.  99 ;  Strabo,  xvi.  626),  the  pissasphatt  was  a 
mixture  of  the  same  substance  with  pitch.  Myrrh  and  cinnamon  (the 
bark  of  the  Laurus  cassia,  (Herod.,  ii.  87  ;  ICagnus,  p.  88.)  The  symura 
was  an  alkaline  preparation.  All  these  materials  have  been  found  in 
different  mummies,  mther  within  or  without  the  bodies,  and  some 
mummies  have  been  found  strewn  with  the  drier  materials,  such  as 
myrrh,  cinnamon,  and  cassia,  which  retained  their  fragrance.  (Osbum, 
'  Leeds  mummy/  p.  6.) 

Considerable  difference  prevails  as  to  the  treatment  of  the  various 
portions  of  the  body :  the  brain  was  generally  removed  through  the 
nose,  or  orbits  of  the  eyes,  or  base  of  the  cranium.    The  cavity  of  the 
skull  when  removed  is  found  sometimes  hollow,  at  others  filled  with 
plssasphalt,  or  earthy  matter.    The  nostrils  are  generally  plugged  with 
linen  pads  to  exclude  the  entrance  of  the  air,   or  of  destructive 
insects,  which  nevertheless  have  soihetimes  penetrated  the  skull  and 
body.    The  eyes  have  sometimes  been  removed  and  the  cavities  filled 
with   artificial   ones  of  ivory  and   obsidian   or   coloured  porcelain. 
The  hair  of  men  has  generally  been  left  in  its  natural  condition,  but 
that  of  females  has  often  beeii  cut  off,  wrapped  up  in  separate  linen 
bandages,  and  deposited  either  in  the  coffin,  or  placed  on  the  body. 
Sometimes  these  masses  of  hair  are  made  up  in  an  oval  shape  and 
covered  with  bitumen,  at  others  merely  folded  in  linen.    The  flank 
incision  varies  in  position  and  length,  being  placed  in  some  mummies 
beneath  the  ribs,  but  in  others  under  the  arm-pits.    This  incision  in 
mummies  of  the  26th  dynasty,  and  under  the  Ptolemies  and  Romans, 
has  a  squu«  rectangular  thin  plate  of  tin,  on  which  is  incised  in  out- 
line the  right  symbolical  eye,  emblem  of  the  sun,  in  accordance  with  the 
140th  chapter  of  the  Ritual.    (Lepsius, '  Todt./  tai  Ivu.  a  140.)    The 
entrails,  which  have  been  removed  through  this  incision,  have  been 
treated  in  different  manners,  according  to  the  care  with  which  the 
embalmment  has  been  performed,  or  the  epoch  at  which  the  body  has 
been  mummied.    At  all  epochs  the  most  costly  funerals  had  four  large 
jars  of  zoned,  alabaster,  calcareous  stone,  terra  ootta,  porcelain,  or  wood 
modelled  in  shape  of  the  four  genii  of  the  dead, — ^Amset,  Hapi,  Tuaut- 
mutf ,  and  Kabhsenuf ;  mimunied,  and  having  the  heads  of  a  man,  ape, 
jackal,  and  hawk.    The  thoracic  and  abdoimnal  viscera  were  divided 
into  four  portions,  embalmed  in  accordance  with  the  process  employed 
for  the  body,  either  by  immersion  in  natron,  or  boiled  in  asphalt, 
made  up  into  oval  or  cylindrical  packets  which  are  enwrapped  in  linen, 
and  one  portion  deposited  in  each  jar.    On  the  day  of  the  funeral  these 
jars  were  placed  in  a  large  box  and  transported  on  a  sledge  to  the 
sepulchre,  and  finally  arranged  at  the  side  of  the  coffin  or  under  the 
sepulchral  bier.     The  most  elegant  and  costly  jars  have  formula) 
reciting  that  tiie  four    principsU    goddesses,  Keith,  Selk,  Isis,  and 
Nephtbys,  watch  over  and  protect  these  embalmed  portions.     In 
mummies  of  a  later  period,  where  so  much  cost  was  not  expended,  the 
embalmers  made  the  viscera  into  four  oval  packets,  and  either  placed 
them  on  the  body,  or  returned  them  through  the  flank  incision  into 
the  body,  in  which  case  they  are  usually  accompanied  by  figures  of 
red,  yellow,  or  dark  wax,  or  earth  coated  with  that  substance,  repre- 
senting  the  four  genii.     On  a  mummy  opened  at  Jersey  (Pettigrew, 
'  Arch^ologia,'  voL  xxvii.  pp.  262,  278),  the  portions  attached  to  Amtet 
were  the  stomach  and  large  intestines,  Hapi  presided  over  the  small 
intestines,  TaavUmtUf  the  lungs  and  heart,  kahhsenuf  the  liver  and 
gall  bladder.     Mummies  of  Ihe  26th  dynasty  have  sometimes  the 
fingers  enclosed  in  stalls  of  silver,  in  order  to  prevent  injury  to  the 
naUs  when  the  epidermis  was  destroyed,  and  the  body  subjected  to 
the  boiling   bitumen  into  which  the  body  was  inmiersed  (Birch, 
'  Archseol.  Joum.,'  viii.  278) ;  and  in  the  days  of  the  Ptolemies  and 
Romans,  the  tips  of  the  nose,  the  nails,  and  extremities,  and  even 
portions  of  tlie  flesh  were  gilded,  supposed  by  some  to  be  those  parts 
where  decay  had  commenced,  or  lesion  appeared.    (Gryphius, '  Mum. 
Wratial.'  12mo.  1662 ;  Fabricius, '  Biblogr.  Antiq.*  c  xxiii.  i,  o.  7.)   One 


particular  custom,  not  Egyptian  but  Greek,  is  found  on  mummies  of  the 
Ptolemaic  and  Roman  period — ^the  jaws  are  carefully  closed  and  bound 
up,  while  in  those  of  the  Pharaonic  age  the  mouth  is  always  open.  (Cail- 
liaud, '  Voyage  It  Meroe,*  iv.  p.  13,  and  foil.)  The  mummy  of  Petem- 
enophis-Ammonios,  found  by  Cailliaud  at  Goumah,  was  discovereil  to 
have  the  eyelids  closed  by  a  plate  of  gold  in  riiape  of  an  eye  with  its 
lid,  and  a  plate  of  gold  in  shape  of  the  tongue  over  that  member,  while 
a  crown  of  gilded  copper  encircled  the  head.  (Oiulliaud,  pL  Ixxi.)  On 
the  Wratislaw  mummy,  a  plate  of  gold  of  10  grs.  weight  was  found 
\mder  the  tongue.  (Gryphius,  p.  46.)  The  limbs  are  differently  dis- 
posed, the  legs,  however,  always  straight  and  extended ;  the  hands 
of  women  are  sometimes  crossed  upon  Uie  breast,  and  of  girls  on  the 
groin ;  those  of  men  and  women  are  often  placed  flat  down  the  sides, 
with  the  palms  inwards  and  fingers  extended.  (Cailliaud,  'Voy.  k 
Mer.'  iv.  18;  Passalacqua,  'Cat.' p.  180.)  Various  small  portions  of 
the  body,  such  perhaps  as  had  become  diseased,  were  embalmed  sepa- 
rately in  the  same  manner  as  the  viscera,  and  placed  in  recesses  hol- 
lowed in  the  pedestals  of  wooden  figures,  in  shape  of  Osiris,  or  Ptah 
Socharis.  (Rosellini, '  Mon.  Civ./  tom.  iii.  p.  349).  The  hieroglyphical 
Ritual  gives  directions  for  various  amulets  to  be  placed  about  the  body, 
the  most  remarkable  of  which  are  a  scarabseus  of  hard  stone  inscribed 
on  the  base  with  the  26  or  64  ch.  found  on  rich  mumndes  on  the 
breast ;  or  when  plain,  aomefimes  discovered  inside  the  body :  this 
was  to  protect  the  heart.  Another  in  shape  of  the  index  and  middle 
finger  is  often  found  in  the  belly.  (Pettigrew,  ''Hist.  Eg.  Mum.,'  pL  iv.  5 
p.  96 ;  Herzog.,  PI.,  fig.  84.)  The  other  amulets,  chiefly  disposed  on 
the  neck,  are  a  pillow  of  hematite,  emblems  of  life,  of  stability,  symbolic 
eyes,  and  figures  of  deities  strung  as  a  necklace  round  the  neck.  Nine- 
teen were  found  on  the  Jersey  mummy,  and  seventy-fbur  on  that  of 
Gotha.  Plates  of  tin  incised  with  the  winged  disk,  or  the  flying  hawk, 
and  other  symbols,  have  been  found  on  the  chest.  Besides  these 
amulets,  the  jewellery  worn  during  life,  the  ear-rings,  bracelets,  finger- 
rings,  collars,  and  other  valuables,  have  constantly  been  found.  (Herzog, 
'  Mumiogr.'  p.  16.) 

The  bandages  of  mummies  are  invariably  of  linen,  the  use  of  wool 
being  prohibited.  (Herod.,  it  87.)  The  only  woollen  bandages  dii- 
covered  were  those  of  the  supposed  body  of  Menkheres,  and  of  the 
workmen  of  the  Tourah  quarries,  rendering  the  age  of  these  bodies 
uncertain.  Neither  cotton  nor  idlk,  as  conjectured  by  some  of  the 
older  writers,  was  ever  used.  (Thompson,  'Mummy  Cloth,'  Class. 
Mums.  voL  vi  p.  152.)  The  greater  part  of  these  bandages  were  made 
of  old  linen,  either  collected  by  the  deceased  during  his  life-time  or 
else  by  the  tarickeiUcg.  Shirts  and  darned  portions  of  garments  are 
frequently  found,  and  even  the  initials  of  the  deceased  embroidered  on 
the  cloth.  This  cloth  is  of  various  qualities,  from  the  coarseness  of 
canvas  to  the  fine  texture  of  mualin.  The  mass  of  bandages  are, 
however,  strips  of  about  three  or  four  inches  wide,  and  from  one  to 
several  yards  wide,  wound  round  the  form  with  great  skill  and  sym- 
metry, and  apparently  laid  on  in  a  wet  state.  All  the  inequalities  are 
carefully  padded  with  small  pledgets  to  bring  the  body  to  a  symmetrical 
shape.  At  the  Roman  period,  the  limbs  are  bandaged  separately, 
showing  their  form,  in  narrow  strips  of  linen.  The  bandages  near 
the  form  were  often  laid  on  while  the  asphalt  was  still  hot  and  liquid, 
and  others  were  dipped  in  liquid  aromatics  before  applied ;  but  the 
greater  part  are  of  linen  once  white,  but  which  has  become  of  a 
cinnamon  or  yellow  colour  through  age,  although  capable  of  resuming 
their  original  colour  when  bleached.  Some  pieces  of  linen  have 
selvages,  fringes,  and  blue  lines,  produced  in  the  woof  by  threads  dyed 
with  indigo,  as  if  tom  from  the  original  piece,  and  large  shrouds  which 
cover  the  other  bandages  close  to  Uie  surface  have  been  dyed  of  a  red 
colour  by  means  of  &e  Oarthamut  tinetorius.  The  length  of  these 
bandages  is  considerable,  as  much  as  1000  ells  having  been  found 
wrapping  a  single  munmiy.  Wrappers  bandaging  mummies  are  repre- 
sented in  RoseUini  ('  Mon.  Civ.'  cxxvi.).  The  mummy  when  thus  pre- 
pared exhibited  only  the  general  outline  of  the  human  form,  and  lay 
like  a  great  chrysalis  in  its  cocoon.  The  name  of  the  deceased,  the 
years  Uiat  he  lived,  and  the  reign  of  the  monarch  in  whose  reign  he 
died,  sre  sometimes  foimd  inscribed  in  a  caustic  ink,  said  to  be  nitrate 
of  silver,  on  the  inner  bandages  of  some  mununies.  These  marks 
are  supposed  to  have  been  made  in  the  shops  of  the  wrappers,  to 
prevent  mistakes  in  the  re*delivery  of  the  bodies  to  the  families.  The 
bandages  are  generally  of  coarsest  linen  near  the  body,  and  of  finer 
quality  outside. 

On  some  mummies,  prepared  with  the  greatest  care,  straps  of  a 
scarlet  leather,  about  one  and  a  half  inch  wide,  have  been  found  cross- 
ing the  shoulders,  the  ends  crossing  on  the  breast,  on  the  ends  of  which 
are  stamped,  apparently  by  a  heated  metal-punch  like  that  used  by  the 
bookbinders,  the  names  and  titles  of  the  reigning  king,  or  the  monarch 
adoring  Amen-Ra.  The  earliest  of  these  bears  the  name  of  Rameses 
XIII.,  of  the  20th  dynasty  (Osbum,  '  Mummy  at  Leeds,'  pL  2),  and 
they  continued  to  be  used  iiH  the  age  of  ^e  Psammetid,  B.a  525. 
At  the  Roman  period  leaden  and  wax  seals  were  sometimes  attached 
to  cords  passed  through  the  bandages  of  mummies,  but  the  reason  of 
the  custom  is  unknown.  (Pettigrew, '  Hist  Eg.  Mum.,'  pL  xi.  8.)  The 
interior  bandages  of  mummies  have  frequently  a  case  composed  of  as 
many  as  twenty  or  forty  layers  of  linen  closely  pressed  and  glued 
together,  and  then  covered  with  a  thin  layer  of  lime,  on  which  iiave 
I  been  painted  in  tempera  the  face  and  dress  of  the  mummy,  various 
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deities  oonnected  with  funereal  rites^  and  vignettes  and  texts  ol  chaptera 
from  the  Ritual.  A  certain  order  attends  these  drawings — a  scarab  is 
often  painted  on  the  head,  a  flying  ram-headed  hawk  on  the  chest,  the 
goddess  Nu  on  the  stomach;  and  at  the  feet,  someitimes  made  of  a 
piece  of  board,  the  enemies  of  Egypt  painted  imder  the  sandals,  or  the 
bull  Apis  bearing  on  its  back  a  mummy.  These  cartonages,  which 
are  found  on  the  mimimies  of  the  kings  of  the  11th  dynasty,  continue 
till  the  Ptolemies.  Under  the  Roman  empire  they  were  replaced  by  a 
large  painted  dbeet,  on  which  was  painted  the  deceased  or  Osiris,  and 
some  sepulchral  deities,  or  by  the  portrait  of  the  deceased  painted 
upon  thin  boards  of  cedar  in  encatistic.  These  later  paintings  cease 
to  preserve  the  conventional  Egyptian  style,  but  represent  the  deceased 
with  Greek  features  and  oostuma  Beneath  these  cartonages  is  found 
a  network  of  blue  porcelain  bugles,  deities,  and  pectoral  plates,  and 
sometimes  beaded  work  well  executed,  and  they  are  externally  om^ 
mented  with  wreaths  of  artificial  or  real  flowers,  and  tinsel  The  car- 
tonage  has  often  the  same  pedestal  as  the  mununy-case»  showing  that 
the  body  was  set  upright  during  the  funeral  ceremonies.  The  colours 
employed,  and  the  style  of  painting  of  this  sepulchral  ornament,  is 
very  different  in  different  mummies  and  at  difieront  periods. 

Sometimes  instead  of  a  oartonage  the  external  Imen  bandages  are 
covered  with  extracts,  more  or  less  copious,  from  the  Ritual  of  the 
Dead,  traced  in  black  carbonaceous  ink,  a  style  of  ornamentation  which 
prevailed  both  at  an  early  and  recent  period,  having  been  found  on  the 
coffin  of  a  monarch  of  the  11th  dynasty,  and  on  mummies  of  the 
Ptolemaic  period.  Figures  of  deities  and  other  representations  taken 
from  the  sacred  books  are  also  traced  on  the  bandages.  Papyri  were 
often  deposited  with  the  mimimies  generally  rolled  up,  and  in  the 
inner  bandages  sometimes  unfolded  and  spread  over  them,  rarely  in 
the  hands,  as  in  the  case  of  a  Qreek  mummy  exhumed  at  Thebes, 
which  held  in  its  hand  a  papyrus  containing  the  17th  book  of  the 
'  Iliad.'  These  relics  were,  however,  often  placed  in  wooden  figures  of 
the  gods  Osiris  and  Phtah  Sochtaris.  These  papyri  are  chiefly  rituals 
or  otiier  religious  books  of  a  sepulchral  nature.  Besides  papyri,  little 
mummied  figures,  called  '  the  workmen  of  Hades,'  made  of  stone,  por- 
celain, clay,  or  wood,  were  deposited  in  the  tombs  in  Httle  woodett 
boxes,  to  help  the  deceased  in  his  agricultural  labours  in  the  Elysium. 
Around  them  is  inscribed  the  6th  chapter  of  the  Ritual. 

The  mummies  in  their  cartonages  were  d^Kwited  in  coffins  of 
sarcophagi,  generally  of  wood,  either  of  cedar  or  sycomore,  made  in  the 
shape  of  a  mummy  with  its  pedestal.  Persons  of  high  station  and 
wealth  sometimes  had  as  many  as  three  of  these  wooden  coffins  each 
increasing  in  size  so  as  to  fit  into  one  another  like  a  nest  of  boxes. 
Those  of  kings  were  deposited  in  an  outer  sarcophagus  of  hard  stone 
in  shape  of  a  chest  or  bin.  Such  outer  coffins  are  of  the  greatest 
rarity,  and  at  the  early  i)eriod  of  the  pyramids  are  either  entirely  plain 
or  only  ornamented  with  architectural  ornaments,  but  in  ^e  age  of 
the  18th  and  following  dynasty  are  covered  wiUi  inscriptions  and 
intaglio  reliefs  representing  the  passage  of  the  sun  through  the  hours 
of  the  day  or  night.  Some  of  these  stone  sarcophagi,  especially  those 
of  the  later  dynasties,  are  in  the  form  oi  the  mummy.  The  inscrip- 
tions of  those  of  the  26th  dynasty  are  often  the  72nd  chapter  of  the 
Ritual ;  the  stone  coffins  of  the  Ptolemaic  age  have  the  same  principal 
deities  of  the  Pantheon  addressing  the  departed  as  Osiris,  and  otiher 
formula.  The  wooden  sarcophagi  are  of  different  shapes  at  different  ages 
—that  of  the  king  Menkheres,  builder  of  tiie  8rd  pyramid,  is  of  cedar, 
uncoloured  and  in  the  shape  of  a  mummy — those  of  the  6th  k  11th 
dyziasties  are  often  rectangular  chests  painted  inside  with  repreeenta- 
ions  of  wardrobes,  and  inscribed  with  copious  extracts  of  funeral 
ritualsi 

Thts  coffins  of  mummies  from  the  IStii  to  the  26th  dynasty  are  made 
in  shape  of  the  human  form  swathed,  are  principally  sycomore  covered 
with  a  ground  of  white  stucco,  and  painted  with  various  deities  and 
hieroglyphics  in  tempera.  Their  style  of  art  dififors  at  eaoh  period,  and 
,vignettes  of  the  89th  and  125th  chapters  of  the  Ritual  aie  often  seen 
amongst  the  paintings,  at  a  later  period  the  99th  chapter  is  sometimes 
found.  The  paintings  of  coffins  of  the  2l8t  dynasty  are  often  of  a 
yellow  colour,  owing  to  the  copious  employment  of  varnish  which  has 
assumed  this  colour  through  age.  This  style  of  coffin  apparently 
continued  till  about  the  1st  century,  B.a  when  a  new  shape  was  intro- 
duced, the  body  being  laid  upon  a  flat  board  over  which  is  placed  a 
vaulted  cover,  havii^  at  each  oomer  a  square  upright  post,  resembling 
a  dish  cover.  The  paintings  on  these  coffins  are  the  Great  Judgment^ 
c.  125  of  the  Ritual ;  in  &b  interior  are  figures  of  the  heaven,  and 
Greek  and  Egyptian  sodiacs.  Those  of  later  periods  were  i»obably  of 
the  same  shape,  but  ruder  in  their  art;  owing  to  the  expense  few 
mummies  comparatively  were  placed  in  coffins,  those  in  the  publio 
cemeteries  being  found  piled  in  tombs  one  above  another,  while  others 
are  laid  in  layers  of  reed  or  charcoal,  and  some  bodies  are  found  buried 
in  the  sand.  The  tombs  of  the  Egyptians  sre  generally  hollow  rock 
chambers  excavated  in  the  hills  of  the  Arabian  chain  to  the  west  of  the 
principal  cities,  but  sometimes,  as  at  Sakhara,  in  tonibs  hollowed  in  the 
plains.  The  principal  sites  where  mummies  are  found  are  at  the  boumah 
qusrter  of  Thebes  and  in  the  plains  of  Sakhara.  Few  mummies  of 
children  have  been  found.  The  number  of  mummies  made  from  the 
commencement  of  the  Egyptian  monarchy  till  the  cessation  of  the  art 
in  the  7th  century  has  been  calculated  to  have  been  420,000,000.  Owing 
to  the  changes  which  have  taken  place  even  in  times  of  remote  antiquity, 


when  the  CholchytaB  trafficked  in  tombs  and  bodies,  it  often  bar^ 
that  the  mummies  and  coffins  do  not  correspond,  the  names  of  the  liog 
occupants  having  been  erased  for  the  new  occupants,  and  ^  ina 
and  other  dealers  have  often  placed  mummies  in  the  caaes  seol  t 
Europe  which  do  not  belong  to  them  (Birch, '  Epochs  of  Mamisies'ii 
Gliddon's  'Otia  Egyptiaca/  p.  78-87 ;  Passahoqua,  ' Catalogue;  jil^l 
Sevmal  mummies  exist  in  the  different  oollectioDS  of  £arope,ax 
reference  to  the  principal  ones  described  will  be  found  in  the  vjcii 
dted  in  tUs  article. 

In  unrollid^  mummies,  the  cartonage  or  outer  covering  ibd: 
when  necessary,  be  carefully  divided  vertically  from  head  to  for.c 
order  not  to  destroy  the  interesting  paintings  with  whidi  r  . 
covered,  and  'the  bandages  unwound  with  care,  every  one  Itc, 
csref  uUy  examined  to  see  all  the  peculiarities  which  may  occcr.  L< 
body  itself  requires  a  medical  autopsy.  Deception  has  been  oocuijsi^ 
practised,  many  fictitious  mummies  made  by  Arabs  or  Lensa 
traders  having  been  detected  by  Blumenbach.  ('  Obsenrat.  on  Him 
PhiL  Trans/  1794.)  In  the  15th  and  17th  centuries,  the  pissepk 
and  other  resinous  substsnces  which  exuded  from  mommiea  vs 
employed  as  a  drug  called  mummy,  the  Genoese  and  Yeoetas 
extensively  imported  munmiies  into  Europe  for  the  ahope  d  i 
apothecaries,  and  the  charlatans  of  the  day  obtained  from  mmim 
oils,  extracts,  and  elixirs,  antidotes  of  all  poisons  and  noatrumi  ^as 
all  diseases.  Fiands  L  always  had  this  universal  remedy  ^ 
him. 

The  Egyptians  applied  the  art  of  embalmment  to  the  preaera^ 
the  bodies  of  the  sacred  aniuuls,  so  extensively  wonhippBd  throuf it'^ 
Egypt  from  an  early  period  of  the  monarchy,  although  they  did  r 
b^tow  upon  them  so  much  care  as  on  the  human  munomi^  >it 
munmiies  of  apes,  cynooephalt,  the  living  emblem  of  the  god  £r» 
have  been  found  in  catacombs  at  Thebes,  prepared  by  naiioBf  kl 
resins,  and  adjusted  in  a  squatting,  not  extended  form  like  l^^u 
mummies.  A  dog,  living  emblem  of  Anubis,  has  been  found  maimsi& 
at  full  length,  and  some  were  enwrapped  in  cartonagea  U*? 
numbers  of  cats,  sacred  to  Bast,  chiefly  in  the  extensive  caii&m 
of  these  animak  at  Buairis,  have  been  foimd,  some  in  bandages  ir^ 
up  into  the  form  of  the  animals ;  others  of  conical  shape  wit^  ^^ 
close  to  the  body,  and  the  head  modelled  in  linen,  and  others  pbea: : 
coffins  of  wood  or  bronze  made  in  the  form  of  amall  statueeoti 
animal,  with  their  pedestals  in  riiape  of  the  hieroglyphic  name  c<ia 
goddess  to  which  it  was  saored.  It  was  embalmed  according  to  Bf* 
dotus  (ii.  88.)  with  kedria. 

Wolves'  mummies  have  been  found  at  Lyoopolisi  The  larger  wsii 
were  only  partly  embalmed,  the  principal  bones  being  made  upni'<> 
kind  of  rude  trunk  of  the  animal,  the  head  and  skull  carefttDTp^ 
served,  the  bodies  wrapped  in  papyrus  or  palm-leavea,  and  tbe^r- 
nostrils,  and  diacritical  marks  of  the  sacred  bulls  Mnevia  of  T^^ 
and  Apis  of  Memphis  being  worked  in  a  dark  or  coloared  t^ 
on  the  outer  bandages.  Sometimes  their  mummies  have  beeo  &s 
up  in  shape  of  a  minotaur.  The  Apis  was  also  in  some  iostas?* 
embalmed  with  bitumen  and  placed  in  huge  coffins  of  fftoneis'2 
vicinity  of  the  Serapeium.  [SBRAPKnnc.]  Mummies  of  rami  r 
lambs,  sacred  to  Ammon,  Ac, prepared  by  natron,  and  bandaged  is-* 
same  manner  as  the  saored  bulls,  have  been  found  at  Thebes,  asdst 
the  heads  of  a  small  gaeelle  lewinryx,  treated  in  the  same  way,  vitJSi" 
bitumen.  Mummies  of  the  saored  vultures  of  the  goddeaa  MoU 
diflbrent  kinds  of  falcons  sacred  to  the  sun,  made  up  into  the  fori.  -^ 
a  mummied  deity,  with  the  hawks'  heads  modelled  in  linen,  wi^ 
body  covered  by  a  neat  network  of  thin  linen  strips,  have  alw  ^^ 
fbund  at  Thebes ;  the  owl,  emblem  of  Buto,  and  the  swallow  bn^- 
been  disoovered.  But  the  bird  most  commonly  embalmed  was  th«  •"*' 
sacred  to  Tho^,  extensive  catacombs  of  it  mummied  existing  at  Stl^** 
and  some  pits  of  the  same  at  Thebes.  Its  mummy  is  made  in  the  ^ 
of  a  heart,  the  head  and  neck  benea^  the  left  wing,  and  the  b«l:  '>^ 
length  of  the  body.  According  to  .£lian  (Nat.  An.,  x.,  c.  29U  R 
embalmed  in  natron :  the  analysis  of  the  materials  shows  tbsn  > 
have  been  salt,  oil,  pitch,  and  aromatic  resins.  (Langguth  'De  Moc^^- 
Avium.,'  4to,  Vitteberg,  1808.)  The  eggs  of  this  bird,  and  partd  r ;; 
food,  have  been  found  with  it ;  but  in  most  instances,  appai^'': 
owing  to  heated  applications,  it  has  almost  entirely  perished  ^ 
Sakhara  the  mummies  are  found  in  stone,  glazed  ware,  or  t«na^^ 
cases,  or  cones  with  convex  covers,  cemented  with  lime,  and  pil<° ' 
the  catacombs;  at  Hermopolis  its  mummy  is  placed  in  oblong ca^' 
wood  or  stone;  and  at  Thebes  only  in  its  envelopes.  Some  ^ 
instances  represent  it  bandaged  as  a  human  seated  bcxly,  with  tf  -^ 
head.  The  saored  goose  of  Seb  also  occurs.  Ifumeroua  muins^^ 
of  the  sacred  crocodile  of  the  god  Sebak  have  been  found  at  OibI>^ 
Eikithyia,  principoUy  at  Manlaloot,  and  Thebes.  They  are  prep^ 
with  bitumen,  cemented,  and  wrapped  in  palm-loaves  and  ^P 
having  coarse  outer  bandages  of  linen.  The  serpent  tribe  are  embal^ 
in  padLets  in  shape  of  an  oblate  egg,  sometimes  as  many  as  ^^^ 
packet,  the  whole  neatly  md  tightl^  packed  with  piiik  and  ^^ 
bandages,  or  single  instances  deposited  in  bronze  esses  in  shape oi^ 
reptile  on  a  pedestal.  Lizards  have  been  found  in  cases  of  ^  ^ 
of  the  reptile;  two  species  of  fish,  the  cyprinus  and  the  s{^^' 
and  also  scarabaei,  prepared  by  natron,  and  wrapped  in  linen  haixis^ 

Nations  of  antiquity  attempted  to  preserve  the  human  ^^'^J^ 
death,  but  they  can  toaroely  be  oonsidered  mummies.    TheF^s^ 
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used  wax  (Herod.,  i.  140 ;  Cicero,  '  Tusc./  i.  iS) ;  the  AaByrians  honey 
(Strabo.  xvi),  and  the  Jews  embahued  their  kings  A^a  and  Zedekiah 
-with  spices  (2  Ohron.,  xri  14 ;  Jerem.,  xzziv.  5).  The  body  of  our 
Lord  was  anointed  with  spices  (John,  xix.  39,  40).  Aristobulus  was 
preserved  in  honey  (Joseph.,  xiv.,  c.  7) ;  and  Alexander  the  Qreat  waa 
embahned  with  wax  and  honey  (Statins  Silv.,  iii.  2, 117)-  The  Romans 
occasionally— as  in  the  case  of  Poppeea  (Tacit., '  An.,'xyi  6) — embalmed 
tlie  body,  and  bodies  so  prepu^  luive  been  found  near  the  Appian  Way 
and  at  ^Ibano.  Certain  bodies  have  been  found  dried  by  the  effects  of 
natural  situations,  as  the  corpses  of  the  Spaniards  and  Mexicans  fallen 
in  fights  (Humboldt,  '  Ansioht  der  Natur./  12mo,  Tub.  1808,  p.  509); 
those  frozen  by  cold  in  the  morgue  of  the  convent  at  St.  Gothard 
(Oannal,  *  Hist.  d'Embaunt/  p.  53) ;  others  discovered  in  1785  in  the 
church  of  the  Innocents  at  Toulouse  (Fuymaurin,  '  Acad,  de  Toul./ 
1787 ;  Magnus,  'Das  Einbals.'  p.  15) ;  at  Bourdeaux;  in  the  cloisters 
of  the  Capuchins  at  Palermo  (Smyth,  '  Sicily/  p.  88) ;  those  in  the 
vaults  of  St.  Michan's  Church  at  Dublin ;  that  of  Aurora,  Countess  of 
Konigumark,  at  Quedlinburg,  others  at  Haliar,  and  at  Straabuxg,  &a 
Embalmed  bodies  of  monarchs  of  the  middle  ages  and  of  the  last 
centuries  have  been  occasionally  found. 

The  only  people  who  adopted  a  mode  of  preserving  the  body  like  the 
KgyptioDs  are  the  Guanches,  the  ancient  inhabitants  of  the  Canary 
Isles.    These  bodies,  called  xaxos,  had  the  visoera  removed  through  a 
flank  incision  made  by  a  stone  called  tcibona.   The  belly  was  then  filled 
with  absorbent  vegetable  powder  and  salt ;  a  salve  of  goats'-fat,  the 
rind  of   figs,  pitch,  pumice,  and  a  kind  of  euphorbium,  and  the 
Cfufwpodium  awbronoida  were  used  in  the  preparation,  which  was  con- 
tinued for  14  days  (Bory  St-Vinoent,  '  Essai  sur  les  isles  Fortunes,* 
4to,  Paris,  1807,  ii.,  p.  66 ;  Magnus,  '  das  Einbals.*  p.  71),  the  body 
being  dried  in  the  sun  or  by  a  stove.     When  thus  prepared,  the 
mummies,  adjusted  in  a  squatting  position,  were  sewn  up  in  sheep  or 
goat  skins ;  those  of  the  poorer  classes  being  joined  together  in  one 
envelope,  while  those  of  the  richer  were  plac»d  in  their  dress  tamareo 
in  cases  hollowed  out  of  savine  wood,  and  placed  under  a  kind  of 
pyramid.    The  bodies  are  not  bandaged,  but  are  exoeasivdly  light,  being 
quite  dried  and  tanned,  with  a  slight  sromatie  smell ;  the  features  are 
distorted,  and  not  well  preserved.    Numerous  catacombs  are  found 
filled  with  them,  and  as  many  as  1000  were  discovegrad  at  Teneriffe. 
(Humboldt  and  Bonpland,  'Heise,'  12mo,  Wien.,  1825,  i.,  225.)    On 
the  American  continent,  probably  owing  to  the  greater  dryness  of  the 
air,  preserved  bodies  have  been  found,  as  at  Durango,  Bogata,  anil  those 
of  the  Coroados  Indians  on  the  Paraiba  River,  in  the  Braals,  the  bodies 
of  whose  chiefs,  deposited  with  their  ornaments  and  favourite  animals, 
in  a  couching  posture,  in  large  covered  jars,  are  long  preserved. 
(Debret, '  Voy.  au  Bresil,'  i.  19.)    Several  dried  bodies  of  the  ancient 
Peruvians,  wrapped  up  in  coloured  cotton  bandages,  have  been  found 
at  Arica  and  other  places  in  Peru ;  but  their  preservation  is  duo  to 
the  lightness  of  the  soil  and  the  air,  and  not  to  any  artificial  process. 
In  the  South  Sea,  at  Nukahiwa,  bodies  have  been  temporarily  preserved 
for  a  few  months  in  cocoa-nut  oil  (Langsdorf, '  Reise  um  die  Welt,'  i. 
208) ;  and  the  Birmese  know  how  to  keep  the  body  for  a  short  time  by 
means  of  pitch  dkamma\  but  such  processes  scarcely  render  the  body 
a  mummy.    It  is  not  necessary  here  to  detail  Uia  modem  processes 
employed  for  the  preservation  of  the  body  for  museums  of  anatomy 
and  natural  history,  as  such  embahned  bodies  are  in  no  sense  mummies, 
and  the  £uroi>ean  climates  are  too  unfikvourable  to  permit  their  pre- 
sei-vation  except  under  circumstances  of  peculiar  care.    The  subject  of 
mummies  has  been  treated  by  many  authors  since  the  commencement 
of  the  16th  century.    The  principal  works  treating  of  the  subject  in 
general  are — Pettigrew,  '  Hirtory  of  Mummies,'  4to,  Lond.,  1834 ; 
Oannal,  'Traits  d'Embaumement,'   8vo,  Paris,  1888;   Philadelphia, 
1840  ;    Magnus,  '  das  Einbalsamiren  der  Leichen/  8vo,  Brauzuich., 
1839. 

MUMPS,  an  inflammation  of  the  parotid,  and  often,  at  the  same 
time,  of  the  other  salivary  glands,  of  contagious  or  epidemic  origin. 
The  inflammation,  and  the  fever  by  which  it  is  aocompMiied,  geneially 
increase  for  about  four  days,  and  then  begin  to  subade ;  and  after 
four  days  more,  the  disease  is  oommonly  at  an  end.  The  affection  has 
a  tendency  to  metastasis,  that  is,  to  pass  suddenly  from  the  oigan  first 
affected  to  some  other.  The  treatment  requuvd  is  very  simple; 
quietude,  abstinence,  sedusion  from  cold,  the  application  <A  poultioes 
or  other  warm  substances,  or,  in  severe  cases,  of  leeches  to  the  swelling, 
are  all  the  means  that  are  usually  neoessary. 

MUNICIPAL  CORPORATIONS.  A  municipal  Mporation,  as  at 
present  understood,  may  be  defined  to  be  a  body  politio  Ibrmed  for  the 
purpose  of  local  government  Other  bodies  politio  or  corporate  exist  for 
the  advancement  of  religion,  leaniing,  or  commerce.  The  munieipal  cor^ 
}x>ration  is  concerned  with  the  regulation  of  the  social  and  finanoial  affidrs 
of  a  town,  or  limited  body  of  citizens.  The  origin  of  tueh  bodies  in 
this  country  may  be  traced  to  the  times  of  the  Roman  oooupation, 
that  people  having  planted  miMMcipM  or  town^iommunities  in  this 
island,  as  in  other  parts  of  their  dominiona. 

The  Anglo-Saxons  appear  to  have  adopted  these  institutions,  finding 
them  entirely  congenial  to  their  previous  customs,  and,  in  Hact,  their 
municipal  organisation  was  not  confined  to  the  towns  or  fortified  cities 
alone,  out  pervaded  the  whole  territory,  which  was  divided  into 
districts  in  the  management  ol  the  afifoirs  of  which  eveiy  fresman 
had  a  vote. 


The  Norman  kings  endeavoured  to  effect  a  centralisation  of  polities^ 
power  by  substitutmg  bailiffB  of  their  own  in  the  place  of  tiie  elective 
oorott^^  or  port-revea,  who  during  the  Saxon  times  presided  over  the 
various  town  communitiea  To  rid  themselves  of  the  oppression  of 
these  officen,  the  towns  offered  to  pay  a  larger  revenue  to  the  king^s 
exchequer,  than  was  extiacted  from  them  by  the  baiii£b,  provided 
they  were  allowed  to  collect  it  themselves.  Thus  the  right  of  self- 
government  was  gradually  repurchased  from  the  crown,  the  obnoxious 
title  of  bailiff  being  in  most  cases  done  away  wilii,  and  that  of  mayor 
adopted  to  designate  the  chief  officer  of  a  town. 

For  several  centuries  after  the  Conquest,  a  select  body  or  corporation 
in  the  more  modem  sense  of  the  term,  within  and  distinct  from  the 
township  itself,  was  unknown.  The  chief  object  of  the  Norman  sove- 
reigns in  £pranting  to  the  burgesses  or  townsmen  the  right  of  electing 
a  chief  magisti'ate  of  their  own,  was  to  obtain  punctual  payment  of  a 
stipulated  rent,  and  to  insure  at  the  same  time  m  each  locahty  as  much 
internal  peace  and  order  as  was  requisite  to  enable  the  community  to 
perform  this  stipulation  with  exaotness.  The  municipal  body  consisted 
of  the  resident  and  trading  inhabitants,  paying  soot  and  bearing  lot, 
that  is,  sharing  in  the  payment  of  local  taxes  and  the  performance  of 
local  duties.  Strangers  residing  temporarily  in  the  town  for  purposes 
of  trade  had  no  voice  in  its  afiairs,  as  they  incurred  no  liability  to  its 
burdena  Birth,  apprenticeship,  or  marriage  within  the  township,  were 
titles  to  citizenship,  as  evidences  of  the  essential  requirement  of  estab- 
lished residence.  Titles  by  purchase  were  obtainable  by  individuals 
not  previously  connected  with  the  community,  or  who  were  per- 
manently resident  elsewhei*e.  In  many  of  the  greater  towns,  the  sub- 
division of  the  general  community  into  gmiUU  of  particular  trades, 
called,  in  many  instances  since  the  Norman  era^  eom^nia,  opened  up 
avenues  for  admission  to  the  general  franchise  of  the  municipality. 
In  their  greatest  prosperitv  these  fraternities,  more  eqaedally  in  the 
metropolis,  were  important  bodies,  in  which  the  whole  community  was 
enrolled;  each  had  its  distinct  oommon-hall,  made  by-laws  for  the 
regulation  of  its  particular  trade,  and  had  its  ooounon  property ;  while 
the  individuals  composing  than,  as  members  of  the  great  general 
oonamunity,  remained  the  same. 

In  course  of.  time,  and  after  the  practice  had  arisen  of  the  towns 
sending  representatives  to  take  counsel  with  the  king  in  parliament,  it 
became  the  policy  of  the  crown  to  give  a  more  distinct  entity  to  the 
governing  powers  in  the  various  boroughs,  and  to  form  close  bodies, 
irresponsible  to  the  general  community.  In  most  cases,  by  an  arbitrary 
stretch  of  power,  the  various  guilds  were  diwohred,  snd  their  pro- 
perty confiscated  and  transferred  to  the  newly-constituted  corporation. 
Such  bodies  were  found  to  be  infinitely  m<»e  manageable  than  the 
freemen,  and  by  their  means  a  great  influence  was  obtained  by 
the  sovereign  in  the  appointment  of  representatives.  This  policy  was 
pursued  by  the  princes  of  the  Tudor  hne,  and  was  continued  and  im- 
proved upon  by  the  Stuarts.  The  right  was  first  assumed  of  remoulding 
by  gtiverning-Aarien  the  municipal  constitution  of  certain  boroughs, 
which  had  either  ceased  to  send  representatives  to  parliament  or  had 
never  exercised  that  privilege,  but  upon  which  this  right  was  now  con- 
ferred. Most  of  these  charters  vested  the  locid  government,  and  some- 
times the  immediate  election  of  the  parliamentary  representatives,  in 
small  councils,  originally  nominated  by  the  crown,  to  be  ever  after 
self-eleoted. 

The  next  step  was  to  claim  the  same  power  over  municipalities 
which  had  always  exeroiaed  the  right  of  sending  representatives.  The 
ignorance  or  subserviency  of  the  law  courts  in  the  reigns  of  Elizabeth 
and  James  L  favoured  this  design.  In  the  12th  year  of  the  latter 
monarch,  it  was  judicially  declared  that  the  king  could  by  his  charter 
incorporate  the  people  of  a  town  in  the  form  of  select  classes  and  com- 
monalties and  vest  in  the  whole  corporation  the  right  of  sending  repre- 
sentatives to  parliament^  at  the  same  time  restraining  the  exercise 
of  that  right  to  these  select  classes;  and  such  was  thenceforward 
the  fonn  of  all  the  corporations  which  royal  charters  created  or 
re-modelled. 

The  perversion  of  mimidpal  institutions  to  political  ends,  the 
sacrifice  of  local  interests  to  party  puiposes,  the  alienation  of  corporate 
property,  and  other  flagrant  abuses  flowing  from  the  whole  powers  of 
the  corporations  being  vested  in  select  bodies,  had  for  more  than  two 
centuries  been  a  matter  of  constant  sod  nearly  universal  complaint  before 
a  remedy  was  ^phed  by  the  statute  5  &  6  WUL  IV.  c.  76,  oommonly 
known  as  "  the  Municipal  Reform  Act,"  but  of  which  the  title  is,  "  An 
Act  to  provide  for  the  regulation  of  Municipal  Corporations  in  England 
and  Wales."  Upon  this  Acta  number  of  others  have  since  been  grafted, 
by  which  various  special  objects  of  municipal  government  are  provided 
for,  the  whole  together  constituting  a  most  benefidai  code,  of  which 
the  full  results  still  however  remain  to  be  seen.  We  will  endeavour  to 
state  snceinotly  the  nature  and  rules  of  the  existing  municipal  corpo- 
rations  under  the  Act  5  ft  6  Will  lY.  e.  76. 

Theee  corporations  consist  of  a  mayor,  aldermeiiy  and  burgesses,  by 
which  names  they  have  perpetual  suoceesion. 

Bwyestet. — The  qualifications  of  a  burgess,  the  want  of  any  one  of 
which  is  fatal  to  the  claim  to  that  appelhttion,  are  as  follows : — The 
burgess  must  be  a  male^  and  of  full  age.  He  must  be  found  on  the 
last  day  of  August  in  any  year  to  have  occupied  a  house,  warehouse, 
ooimttng-house,  or  shop  within  the  borough  during  that  year  and  the 
whole  of  the  two  preceding  years.    He  must  during  that  period  have 
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been  an  inhabitant  householder  within  the  borou^  or  within  eeren 
miles  of  it.  He  must  be  duly  enrolled  on  the  burgess-roll  for  that 
year ;  and  to  be  entitled  to  enrolment,  he  must  have  been  rated  to 
the  relief  of  the  poor  during  such  time  of  occupancy  for  his  premises 
within  the  borough,  and  must  have  paid  on  or  before  tiie  last  day  of 
August  in  that  year  all  poor  rates  and  all  borough  rates  (if  any)  payable 
by  him  in  respect  of  such  premises,  except  such  as  become  payable 
within  six  calendar  months  before  the  sud  last  day  of  August.  He 
need  not  during  the  period  in  question  have  continued  to  occupy  the 
iame  premises.  Disqualifications  are,  being  an  alien,  having  been  con- 
victed of  bribery,  and  having  within  twelve  months  next  before  the 
said  last  day  of  August  received  any  parochial  relief,  alms,  or  charitable 
allowance. 

It  is  the  duty  of  the  overaeen  of  the  poor  to  prepare  a  list  of  the 
burgesses  every  year,  which  is  to  be  delivered  on  the  1st  of  September 
(20  &  21  Vict,  c  50,  6.  7)  to  the  town  clerk,  who  causes  copies  to  be 
printed  and  sold,  and  fixes  a  copy  on  the  door  of  the  town  hall  from 
the  8th  to  the  15th  of  September.  This  affords  an  opportunity  for  all 
persons  who  claim  to  be  inserted  in  the  burgess-lists,  if  they  find  their 
names  omitted,  to  assert  their  rights,  which  must  be  done  by  giving 
notice  of  their  claim  to  the  town  clerk  on  or  before  the  15th  of 
September.  In  the  same  way,  objections  may  be  raised  to  names 
supposed  to  be  improperly  inserted.  Lists  of  the  claims  and  objections 
made  are  framed  by  the  town  clerk  and  fixed  up  on  the  door  of  the 
town  hall  from  the  23rd  of  September  to  the  1st  of  October.  A  court 
for  the  revision  of  the  burgess-lists  is  held  by  the  mayor  and  two 
borough  sflsessurs  between  the  1st  and  tiie  15th  of  October.  The 
claims  and  objections  are  heard,  and  upon  the  evidence  given  the 
mayor  inserts  the  names  of  those  who  establish  their  claim,  and 
expunges  the  names  of  those  against  whom  an  objection  is  successfully 
maintained.  Any  other  mistake,  as  the  insertion  of  the  name  of  a 
dead  person,  may  also  on  this  occasion  be  corrected.  The  mayor's 
decision  as  to  the  rejection  of  any  name  from  the  burgess«list  is  under 
the  control  of  the  Queen's  Bench ;  and  under  7  Will.  IV.  &  1  Vict 
c.  78,  persons  whose  claims  have  been  rejected,  or  whose  names  have 
been  expunged,  may  apply  for  a  mandamus  to  have  ^eir  names  placed 
on  the  burgess-rolL 

The  burgess-lists,  when  revised,  are  reduced  by  the  town  clerk  into 
alphabetical  order,  and  entered  in  a  book,  each  name  being  numbered. 
This  book  is  the  BurguB-roU  ;  it  must  be  completed  on  or  before  the 
22nd  of  October,  and  every  person  whose  name  is  found  in  this  roll  is 
entitled  to  vote  at  elections  of  councillors,  assessors,  and  auditors  of 
the  borough  from  the  following  1st  of  November  until  the  1st  of 
November  in  the  succeeding  year. 

Couneiilon, — On  the  1st  day  of  November  in  every  year  (or  if  it  be 
Sunday,  then  on  the  following  day)  an  election  of  couneiilon  takes 
place.  The  number  of  councillors  is  various  in  different  towns.  When 
a  town  is  divided  into  wards,  eadi  ward  elects  its  own  councillors. 
The  qualifications  for  the  office  are  these : — The  candidate  must  be  on 
the  bui|fe8S-roll  for  the  current  year;  and,  in  case  the  borough  be 
divided  into  four  or  more  wards,  he  must  be  possessed  of  property  to 
the  amount  of  10002.,  or  rated  to  the  poor  of  the  borough  upon  an 
annual  value  of  not  less  than  30/.  If  ^e  borough  be  divided  into  less 
than  four  wards,  it  is  sufficient  if  he  be  worth  500/.,  or  rated  to  the 
poor  upon  an  annual  value  of  not  less  than  15/.  No  person  in  holy 
orders  nor  zeguhur  dissenting  minister  can  be  elected,  nor  any  one 
holding  any  office  in  the  gift  of  the  council,  except  that  of  mayor ;  nor 
one  having  any  interest  in  any  contract  or  employment  with,  by, 
or  on  behalf  of  the  council.  Conviction  of  bribery  at  a  municipal 
election  also  constitutes  a  disqualification.  The  recorder  of  the  borough 
is  prohibited  from  being  a  member  of  the  counciL  One-thiid  of  the 
whole  number  of  councillors  go  out  of  office  every  year,  according  to 
seniority  of  election,  so  that  the  office  is  held  by  each  councillor  for 
three  yean. 

Aldermen, — The  number  of  aldermen  is  one-third  of  the  number  of 
councillors.  One  half  of  the  whole  number  of  aldermen  go  out  of 
office  every  third  year,  being  those  aldermen  who  have  held  the  office 
for  the  longest  time  without  re-election.  The  places  of  the  outgoing 
aldermen  are  supplied  by  the  council,  who,  on  the  9th  day  of  November, 
elect  the  necessary  number  of  persons  from  the  council  or  from  amongst 
the  burgesses  who  are  qualified  to  be  oounciUora.  An  outgoing  alder- 
man may  be  reelected.  Every  alderman  may  be  called  upon  once  in 
three  vean,  upon  the  requisition  of  any  two  memben  of  the  oounoU, 
to  make  and  subscribe  a  declaration  that  ho  is  qualified  to  the  same 
amount  in  real  or  personal  estate,  or  both,  as  the  amount  mentioned  in 
the  declaration  originally  made  by  Him, 

In  case  of  the  death  of  the  mayor,  or  his  incapacity  to  attend  to  his 
duties,  one  of  the  aldermen  may  be  temporarily  chosen  by  the  council 
to  supply  his  place.  Aldermen  are  also  chosen  by  the  couneiilon  in 
each  ward  to  preside  at  ward  elections.  Every  slderman  is  a  member 
of  the  comuul  during  his  tenure  of  office.  In  other  respects  the 
functions  of  the  alderman  do  not  differ  materially  from  those  of  the 
councillor. 

Tlu  Majfor.— The  mayor  is  elected  on  the  0th  day  of  November  in 
every  year,  by  the  council,  out  of  their  own  body,  consisting,  as  we 
have  seen,  of  aldermen  and  couneiilon.  The  outgoing  mayor  may  be 
re-elected.  In  case  of  a  vacancy  occurring  during  the  year,  a  new 
mayor  must  within  ten  days  be  elected,  who  holds  office  for  the 


remainder  of  the  current  year.  The  council  may  award  the  mayrra 
allowance  or  salary.  The  mayor  takes  precedence  in  all  placea  ^r^ 
the  borough,  and  during  his  year  of  office  and  the  succeeding  jtum 
justice  of  the  peace.  He  presides  at  all  meetings  of  the  council,  s^- 
may  call  meetings  as  often  as  he  plesses.  He  may  appoint  an  akieras. 
or  councillor  to  act  as  his  deputjr  during  his  iiiw*««  or  abaemx,  vb:. 
deputy,  however,  cannot  ex  officio  act  as  a  justice  of  the  peace,  l^ 
preside  at  any  meeting  of  the  council  unless  appointed  by  the  mt^ 
to  do  so. 

Auditors. — ^Two  auditon  for  the  borough  are  elected  by  the  bui^ewa 
on  the  1st  of  March  in  each  year.  The  mayor  also  nominates  a 
auditor  on  the  same  day.  The  elective  auditore  are  elected  from  ^ 
sons  qualified  to  be  couneiilon;  the  mayor  s  auditor  must  be  s  mt:ii  <• 
of  the  counciL  The  duties  of  these  officen  are  to  examine  and  xj:. 
the  borough  accounts  half>yearly. 

Aue8$ors. — Two  assesson  for  the  borough  are  elected  by  the  box^gcte 
on  the  let  of  March  in  every  year,  whose  duty  it  ia  to  aaaist  the  tuy- 
in  the  revision  of  the  burgess-lists.    If  the  town  be  divided  into  wirk 
two  assesson  are  also  annually  elected  for  each  to  preside  with  *. 
alderman  of  the  ward  at  ward  elections. 

Tbim  Clerk, — ^Tlus  important  officer  is  appointed  by  the  council,  c 
holds  his  office  during  pleasure.  The  council  may  award  him  &  aJir 
and  he  must  not  be  a  member  of  the  ooimciL  He  may  be,  and  in  h 
usually  is,  an  attorney.  All  the  oharten,  deeds,  munimenta*  and  rear. 
of  the  borough,  or  relating  to  the  property  thereof  «  are  placed  in  l. 
charge  and  custody,  under  the  control  and  direction  of  the  counoL 

IVeiuttrer.— This  officer  is  ahn  appointed  by  the  council,  and 'n-Ii 
office  during  pleasure.  He  may  receive  a  salary,  and  must  net  ht  i 
member  of  the  council.  The  offi[oes  of  town  clerk  and  treaaorer  oc 
be  united  in  one  person.  The  treasurer  keeps  the  borough  aecixir. 
and  makes  and  receives  all  payments  from  or  to  the  borough  funi 

Other  Officen. — ^The  council  also  appoints  a  clerk  of  the  peace,  id:  . 
borough  coroner  in  boroughs  having  a  separate  court  of  q<a.-z 
sessions ;  and  they  may  also  appoint  such  other  officov  as  hare  be: 
usually  appointed  in  tiie  borougn,  or  as  they  shall  think  neceaw-^ 
The  offices  of  recorder,  borough  justices,  and  police  magiitxatts,  v'ai 
such  are  required,  ue  in  the  appointment  of  the  crown. 

IkelarcUiona  and  OaJJu. — Under  the  statute  9  Qeo.  IV.,  c  17,  €!^ 
person  elected  to  the  office  of  mayor,  alderman,  town  clerk,  or  ooicx 
councilman,  or  to  any  office  of  magistracy,  or  place  of  trust  or  gh^l- 
ment  relating  to  the  government  of  any  city,  corporation,  b(^>^ 
or  cinque  port  within  England  and  Wales  or  Berwick-upon-T*'?. 
must,  one  calendar  month  before  or  upon  his  admission  to  office,  muf 
and  subscribe  this  declaretion : — 

"  I,  A.  B.,  do  solemnly  and  sincerely,  in  the  presence  of  God,  pfcos 
testify,  and  declare,  upon  the  true  faith  of  a  Christian,  that  I  will  u^ 
exerdse  any  power,  authority,  or  influence  which  I  may  pooaa  - 

virtue  of  the  office  of to  injure  or  weaken  the  Frofaesiu- 

Church  as  it  is  by  law  established  in  England,  or  to  disturb  the  s.. 
Church,  or  the  bishops  and  clergy  of  the  said  Church,  in  the  poaesL . 
of  any  rights  or  privileges  to  which  such  Church,  or  the  saKl  bish.i> 
and  ciergy,  are  or  may  by  law  be  entitled." 

The  statutes  lk2  Vict.  c.  5, 1  &  2  Vict,  c  15,  and  8  &  9  Tictcu 
by  a  slight  alteration  of  this  deolantion  (omitting  the  words  *'  upc!^  t- 
true  faith  of  a  Christian  "),  have  adapted  it  to  the  scruples  or  r^Lf.- . 
differences  of  Quaken,  Moravians,  Separatists,  and  Jews,  so  th^t  zxi 
ben  of  all  these  penuasions  can  be  elected  to  municipal  oficeii 
common  with  their  fellow*citiaens. 

No  person  elected  mayor,  alderman,  councillor,  auditor,  or  aaea- 
f  or  a  borough  can  act  as  such  without  first  making  a  declaratioii  Le? 
two  or  more  aldermen  or  couneiilon,  to  the  effect  that  he  will  ii^- 
fully  fulfil  the  duties  of  his  office  according  to  the  beat  of  his  judgi:-^ 
and  ability,  and  that  he  is  possessed  of  the  amount  of  property  reqs:^^ 
as  a  qualification,  over  and  above  what  will  satisfy  all  his  debts,  x 
person  duly  elected  to  the  office  of  mayor,  alderman,  council.- 
auditor,  or  assessor,  is  bound  either  to  accept  office  or  to  pay  &  trs : 
the  borough,  not  exceeding  100/.  in  the  case  of  mayor  and  50/.  in  u 
of  the  other  offices  mentioned,  as  the  council  by  bye-law  shall  dtzjr. 
Lunacy,  imbecility,  deafness,  blindness,  or  other  permanent  iEi£ni.ir 
of  body  are  valid  grounds  for  exemption  from  serving  and  from  the  1:^ 
Military,  marine,  and  naval  officen  of  her  Majesty  on  full  pay  aie  k; 
exempt,  and  any  person  above  the  age  of  65  years,  or  who  his  alnw. 
served  or  paid  a  fine  for  non-acceptance  of  office  within  five  years  t^^ 
the  time  of  re-election,  may  claim  exemption,  provided  they  make  :a. 
claim  within  five  days  after  receiving  notice  of  their  election. 

Functiont  and  Duties. — All  acts  of  the  corporate  body  are  ntitieJ  '^ 
the  annexation  of  the  common  seal,  which  expresses  the  assent  o:  '- 
whole  body.  The  council,  consisting  of  the  mayor,  aldermoi.  ^' 
couneiilon,  Ib  the  acting  organ  of  the  general  body,  and  the  bussei* 
the  borough  is  transacted  at  its  meetings,  general  and  apecial.  Viki: 
the  Municipal  Corpontion  Act,  three  clear  days*  notice  of  e^^ 
meeting,  signed  by  the  mayor,  must  be  fixed  on  or  near  the  do.: 
the  town  halL  In  case  of  the  death,  resignation,  or  removal  d  - 
mayor,  the  town  clerk  must  sign  the  notice  of  the  meeting  to  be :? 
vened  in  oider  to  fill  the  vacant  place  of  mayor.  Qiiarterlv  meei^' 
for  the  transaction  of  general  business  are  appointed  to  be  held,  'U • 
noon  on  the  9th  of  November  (or  the  next  day  if  that  be  Sunday  .-^ 
the  other  three  upon  such  days  as  the  council  shall  at  that  Ltse^i^ 
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appoint.  No  notice  of  the  busiDeaB  to  be  traoBacted  at  these  quarterly 
meetiDga  need  be  given. 

The  mayor  may  call  a  epecial  meeting  as  often  as  he  thinks  proper. 
Should  the  mayor  refuse  to  call  a  meeting,  when  requested  so  to  do  by 
writing  signed  by  five  members  of  the  council,  thoee  five  members  may 
call  a  meeting,  of  which  they  must  give  due  notice,  and  which  they 
iDust  sign,  stating  at  the  same  time  the  business  to  be  transacted.  A 
summons  to  attend,  specifying  the  business  to  be  transacted,  signed  by 
the  town  derk,  must  be  left  at  the  abode  of  every  member  of  the 
council  three  dear  days  before  eveiy  special  meeting ;  and  no  business 
save  that  specified  in  the  summons  can  be  transacted  at  the  meeting. 
At  every  meeting  the  majority  of  members  present  decides  all  ques- 
tions, provided  the  whole  number  present  be  not  less  than  one-third  of 
the  whole  council.  The  mayor,  or  in  his  absence  such  alderman,  or  if 
no  alderman  be  present  such  councillor,  as  the  rest  shall  choose  for 
chairman,  presides,  and  in  case  of  equality  of  votes  has  a  casting  vote. 
Minutes  of  the  proceedings  are  drawn  up  and  entered  fairly  in  the 
minute-book,  and  must  he  signed  by  the  chairman  at  the  meeting. 
These  minutes  are  open  to  the  inspection  of  any  burgess  at  all  reasonable 
times  on  payment  of  a  fee  of  one  shilling. 

The  coundl  may  appoint  out  of  their  own  body  committees  for 
general  and  special  purposes,  whenever  it  is  thought  that  the  matter  in 
question  can  be  better  managed  bv  means  of  a  committee.  The  acts 
of  all  committees  must  be  submitted  to  the  council  for  approval. 

The  cotmcil  may  make  bye-laws  for  the  good  rule  and  government 
of  the  borough,  and  for  prevention  and  suppression  of  such  nuisances 
as  are  not  already  punishable  in  a  summary  manner  by  virtue  of  any 
Act  in  force  tiiroughout  the  borough,  and  may  appoint  such  fines,  not 
exceeding  5L,  as  they  may  deem  necessary  to  enforce  the  observance  of 
these  regulations.  Such  bye-laws,  however,  have  no  force  until  the 
expiration  of  forty  days  after  a  copy  sealed  with  the  common  seal  has 
been  sent  to  one  of  the  secretaries  of  state,  and  has  been  affixed  to  the 
door  of  the  town  ball  or  some  other  public  place  within  the  borough, 
and  such  bye-laws  may  be  annulled  or  modified  by  the  crown  with 
advice  of  the  privv  council. 

PoUce. — It  is  the  duty  of  the  council  to  appoint  out  of  their  own 
body  a  committee  entitled  "  The  Watch  Committee,"  for  managing 
a&irs  of  police  within  the  borough.  This  committee  appoints  con- 
stables, who  may  act  within  seven  miles  of  the  borough,  and  who  are 
empowered  to  apprehend  idle  and  disorderly  persons  disturbing  the 
public  peace,  or  whom  they  may  reasonably  suspect  to  intend  felony, 
and  to  deliver  such  to  the  constable  in  attendance  at  the  nearest  watch- 
house.  The  watch  committee  must  transmit  a  quarterly  report  on  the 
1st  of  January,  1st  of  April,  1st  of  July,  and  1st  of  October,  to  the 
secretary  of  state,  with  a  copy  of  their  rules  for  the  management  of 
constables. 

Paving,  Idghting,  4ee. — ^By  the  Municipal  Corporation  Act,  and  by 
6  &  7  WiU.  IV.  c.  105,  and  20  &  21  Vict  c.  50,  provision  is  made  for 
the  transfer  to  the  body  corporate  of  the  borough  of  the  powers  for 
paving,  lighting,  supplying  water,  and  other  useful  objects,  which 
under  a  multitude  of  local  acts  had  been  previously  vested  in  the 
old  corporations  or  in  separate  bodies  of  trustees.  Charitable  trusts, 
of  which  the  old  corporations  were  the  depositaries,  are  not  transferred 
to  the  councils,  but  have  been  confided  to  distinct  bodies  of  trustees. 

Borough  Fund. — ^The  rents  and  profits  of  all  hereditaments,  and 
proceeds  of  all  personal  property,  dues,  fines  and  penalties,  and  moneys 
arising  from  the  nle  of  copies  of  the  buxgess-roU,  overseers'  lists,  and 
lists  of  claims  and  objections,  are  directed  to  be  paid  to  the  treasurer 
of  the  borough,  and  constitute  the  borough  fund.  The  council  are 
restrained  from  alienating  or  mortgaging  lands  or  granting  leases 
(except  leases  not  exceeding  81  years  without  fine),  unless  with  the 
consent  of  three  lords  of  the  treasury.  An  exception  is  made, 
however,  with  regard  to  certain  leases  renewable  by  custom,  and 
building  leases. 

The  purposes  to  which  the  borough  fund  is  applicable  are,  the  pay- 
ment of  the  salaries  of  tiie  mayor  and  other  officers,  all  the  expenses 
attending  the  preparation  of  the  burgess-hst  and  munidpal  dections, 
the  expenses  of  the  prosecution  snd  punishment  of  ofTenders,  the  main- 
tenance of  the  borough  jail  and  other  public  buildings,  and  various 
other  munidpal  expenses.  Certain  contributions  are  also  required  to 
be  made  to  the  county  treasurer  for  public  purposes ;  and  other  expenses 
to  be  presently  referred  to,  hav»been  charged  by  sundry  Acts  of  Parlia- 
ment upon  the  borough  f  imd. 

If  the  borough  fund  be  more  than  suffident  for  all  the  purposes 
defined  by  law,  then  the  surplus  is  to  be  applied,  under  the  direction 
of  the  council,  for  the  public  benefit  of  the  inhabitants  and  the  improve- 
ment of  the  borough.  Should  the  borough  fund  be  insuffident  for  the 
above-mentioned  purposes,  the  council  are  empowered  to  Isivy  borough 
rates  for  the  purpose  of  supplying  the  defidoncy. 

The  treasurer  keeps  accounts  of  recdpts  and  disbursements,  and  the 
account  books  are  open  to  the  inspection  of  any  alderman  or  councillor. 
They  are  audited  hidf -yearly,  in  the  months  oi  March  and  September, 
and  after  the  September  audit  a  full  abstract  is  printed  and  published. 
A  full  statement  of  accounts  is  sent  to  the  secretary  of  state  before  the 
1st  of  March  in  every  ye;  r. 

Justice. — ^With  regard  to  the  administration  of  justice  in  boroughs 
under  the  MuTici;)al  Co]p>ration  Act,  the  crown 'li  empowered  to 
appoint,  in  the  boroughs  named  in  schedules  A  and  B  of  that  Act, 
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justices  of  the  peace,  who  are  not  required  te  have  any  qualification 
of  estate.  The  council  also  of  every  borough  may,  if  they  think  it 
necessary  that  one  or  more  salaried  police  magistrates  should  be 
appointed,  make  a  bye-law  fixing  the  amount  of  salary,  and  thereupon 
the  crown  may  appoint  a  barrister  of  five  years'  standing  to  the  offi&e* 
The  appointment  is  vested  in  the  crown,  in  order  that  the  adminis- 
tration of  justice  may  be  above  the  suspicion  of  being  tainted  by  party 
or  local  interests,  which  might  be  incurred  if  the  appointment  was 
made  by  the  town  council  In  boroughs  where  the  coimcil  signify 
their  desire  to  that  effect  by  petition,  setting  forth  the  grounds  of 
their  application,  the  stat^  of  the  jail,  and  the  salary  which  they  are 
willing  to  pay,  the  crown  may  appoint  a  recorder  for  any  one  such 
borough,  or  for  two  or  more  conjointly.  Ho  must  be  a  barrister  of 
not  less  than  five  years'  standing. 

Pri»ons.-^la  every  borough  to  which  a  separate  court  of  sessions  of 
the  peace  is  granted,  there  must  be  one  common  jail,  and  at  least  one 
house  of  correction,  excepting  where  the  corporation  contract  for  the 
maintenance  of  Ixnough  offenders  in  some  coun^  or  borough  iail,  or 
house  of  correction,  or  in  some  district  prison.  The  regulation  of  the 
jail  is  entrusted  to  the  borough  justices,  for  which  purpose  they  hold 
a  quarterly  sesdon  at  the  usud  tunes  of  holding  quarterly  sessions  of 
the  peace. 

lUinaHc  Atylunu. — The  Lunatic  Asylums  Act,  1858,  directs  that  in 
every  borough  having  a  qiuirter  sessions,  recorder,  and  clerk  of  the 
peace,  or  having  had  at  the  passing  of  a  previous  Act  (8  &  9  Vict, 
c.  126,  8th  Aug.,  1845)  six  justices  or  more,  beddes  a  recorder,  a 
pauper  lunatic  asylum  be  provided  or  hired.  The  justices  of  the 
borough  may  contract  with  the  justices  of  any  other  counties, 
boroughs,  or  hospitals,  for  the  reception  of  the  borough  lunatics,  or 
they  may  contract  for  the  erection  and  provision  of  a  joint  lunatic 
asylum,  for  the  reception  of  lunatics  of  other  places,  as  well  as  their 
own  borough.  The  charges  of  the  asylum'  are  thrown  upon  the 
borough  fund,  or,  if  necessary,  upon  a  general  borough  rate  levied  for 
the  express  purpose. 

Public  Librariei  and  Afuaeumt.— The  Public  Libraries  Act,  1850, 
authorises  the  mayor,  upon  the  request  of  the  town  council  of  any 
municipal  borough,  the  population  of  which  at  the  last  census 
exceeded  10,000,  to  take  the  sense  of  the  commimity  as  to  the 
desirability  of  putting  this  Act  into  operation.  A  poll  of  the  burgessds 
is  hdd  after  a  ten  days'  notice,  and  if  two-thirds  of  the  votes  are  in  its 
favour  the  Act  is  adopted.  The  Act  enables  the  council  to  purchase 
or  hire  the.  necessary  lands  and  buildings,  and  to  erect  and  maintain 
necessary  buildings,  and  for  thia  purpose  to  levy  a  rate,  which  must 
not  exceed  in  any  one  year  one  halfpenny  in  the  pound  on  the 
annual  vdue  of  the  property  in  the  borough  rateable  to  the  borough 
rate. 

The  coundl,  and  committees  appointed  by  them,  are  authorised  to 
make  rates  for  the  conduct  of  the  museum  and  library,  and  the  appoint- 
ment and  salaries  of  officers.  Admisdon  to  such  libraries  and  museums 
is  to  be  free  of  all  charge.  The  council  may,  with  the  approbation  of 
the  Treasury,  borrow  money  on  security  of  the  rate  levied  under 
this  Act. 

Public  Baths  and  TFosA-Aoutef.— The  9  &  10  Vict.  c.  74  (1846),  which 
is  intended  to  encourage  the  establishment  ot  public  Ukths,  wash-houses, 
and  open  bathing-pla&as,  may  be  adopted  by  the  council  of  an  incor- 
porated borough,  and  may  tiien  be  carried  into  operation  in  accordance 
with  the  existing  laws  and  regulations  relating  to  the  borough.  The 
expenses  may  be  charged  upon  the  borough  fund  or  supplied  by  a 
separate  rate.  The  coundl  have  the  control  and  r^^ation  of  the 
baths  and  wash-houses  thus  established.  They  are  also  empowered  to 
raise  money  for  the  purposes  of  the  Act  upon  security  of  the  borough 
fund. 

PubUc  Htakh  Act,  1848.— This  important  Act,  which  is  directed  to 
the  promotion  of  the  health  of  towns  and  populous  places,  by  the 
supply  of  water,  and  the  improvement  of  the  sewerage  and  draining, 
may  be  brought  into  operation  in  boroughs  upon  the  petition  of  not 
less  than  cme-tenth  of  the  inhabitants  rated  to  the  poor,  or  without 
this  in  places  where  it  can  be  shown  from  the  registrar-general's  return 
that  the  annual  number  of  deaths  exceeds  23  in  1000.  A  report  having 
been  made  to  her  Majes^  by  the  General  Board  of  Health  upon  the 
case,  the  Act  is  put  in  roroe  by  sn  order  in  council.  But  in  cases 
where  a  local  Act  of  Parliament  for  deansing,  water  supply,  &c.,  is  in 
force,  the  order  in  council  must  be  ratified  by  Act  of  Parliament  before 
it  takes  effect.  In  districts  consisting  sole^  of  a  corporate  borough, 
the  coundl  of  the  borough  are  constituted  the  local  board  of  health ; 
in  lai^ger  districts,  induding  more  than  a  borough,  the  mayor  and 
a  portion  of  the  councillors  are  to  be  members  of  the  local  board  of 
health  formed  for  the  united  district. 

NrnMOfnecM  Removal  amd  Diteaaa  Prtvention  Act,  1848. — In  places 
where  the  Public  Health  Act  is  not  in  force,  Uie  council  of  the  borough 
may,  upon  the  recdpt  of  a  notice  dgned  by  two  inhabitant  householders 
of  the  existence  in  any  house  or  premisea  of  a  privy,  cess-pool,  or  other 
nuisance  dangerous  to  health,  cause  the  premises  to  be  exanuned;  and 
if  satisfied  of  the  dangerous  nature  of  the  nuisance,  dther  by  such 
examination  or  the  oertSicate  of  two  medical  practitioners,  the  coundl 
may  lodge  a  complaint  with  a  justice,  who  may  summon  the  owner  to 
appear,  and  order  the  nuisance  to  be  removed  within  two  days.  In 
default  of  this  being  done  by  the  owner,  the  council  may  themselves 
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oause  iht  mniianoe  to  In  Temoved,  and  reoover  the  ooBta  agunst  the 
owner  or  oocupier. 

PiMc  BuUdinffi,  A€. — ^Powen  of  building,  enlarging,  or  repnring 
Iwim  hflUa  or  eouncil  housesi  potior  oflloes,  borough  jaUs,  or  hotttee  of 
oomotioa,  ore  imparted  to  the  oouncils  of  boroughs  by  the  Acts 
7  Wm.  IV.  k  1  Viet.  c.  78,  and  5  d^  6  Vict.  c.  68  k  o.  98.  They  are 
empowered  to  betrow  money  and  to  purohaee  land  lor  enoh  purpoaee. 
Bridge*  witidn  tiie  limita  of  the  borough,  and  which  are  repaired  at  iti 
acpenae,  are  placed  under  the  management  of  the  council. 

The  numbor  of  Acts  afifecting  more  or  less  directly  municipal 
oorporaiions  in  England  and  WiUes,  commencing  with  the  Municipal 
Reform  Act  (5  k  6  Will.  IV.  c.  76)  up  to  the  present  time  is  not  less 
than  sixty ;  and  the  reader  must  be  referred  to  special  treatises  upon 
the  subject  for  more  minute  information.  (See  Blackst.,  '  Comm., 
vol.  i.,  p.  515,  Mr.  Kerr's  ed. ;  Rawlinson's  '  Municipal  Corporation 
Act ; '  Merrifleld's  '  Burgeseei^  Mannal/) 

In  Ireland  the  municipal  system  was  amended  by  the  Act  3  &  4 
Yict.  G.  IQd  (1840),  the  provisions  of  which  resemble  in  many  respects 
those  of  the  finglish  Municipal  Reform  Act.  In  Scotland,  by  the  Acts 
3  4  4  Will.  lY.  CG.  76  k  77,  the  constitution  of  the  common  councils 
in  suoh  burghs  as  had  formerly  possessed  bodies  of  this  kind  was 
reformed,  and  councils  were  conferred  upon  such  burghs  as  had 
previously  had  none. 

MUNICIPIUM,  a  term  which  properly  denotes,  according  to  its 
etymology  {mumua  and  capio),  the  capacity  of  enjoying  rights  with  the 
liability  to  duties.  It  is  however  used  in  the  ancient  Roman  writers 
to  exprefli  a  class  or  body,  the  members  of  which  are  called  Municipes. 

Municipium,  as  a  collective  name  for  a  number  of^  individuals,  had 
different  sigmfieations  at  different  periods  of  Roman  history.  In  its 
oldcet  sense,  it  aq;nified  those  inhabit^its  of  Italian  towns  which  had  a 
league  or  treaty  with  the  Roman  state,  by  which  the  citizens  of  such 
towns,  though  not  Roman  citizens,  enjoyed,  when  at  Rome,  all  the 
privileges  of  Roman  citizens,  except  the  suffinige  and  the  eligibility  to 
the  honours  of  the  state  (magistratus),  and  were  also  subject  to  the 
burdens  of  Roman  citizens ;  the  Fundani,  Formiani,  Cumani,  Acerrani, 
Lanuvini,  and  Tusculani,  are  mentioned  as  examples.  A  Roman 
jurist  (Servius,  the  son)  says  that  municipes  originally  signified  those 
who  became  citizens,  their  own  state  remaining  perfectly  distinct  from 
and  unoonneeted  with  the  Roman  state,  and  who  were  not  allowed  to 
attain  to  the  dignities  of  the  Roman  state.     (Fest.  Epit., '  Municipium.') 

A  secsond  class  of  municipes  is  defined  to  be  those  whose  State  had 
become  a  part  of  or  was  blended  with  the  Roman  state,  as  was  the 
case  with  the  inhabitants  of  Caere,  Aricia,  and  Anagnia.  (Festus, 
'Municipium.')  But  this  would  appear  to  be  a  misapplication  oi- 
improper  application  of  the  term,  inasmuch  as  this  class  of  municipes 
comprehended  those  who  ceased  to  have  a  State  of  their  own,  but  were 
incorporated  with  the  Roman  state  on  such  terms  as  the  latter  chose 
to  grant. 

A  third  class  is  defined  (but  the  definition  is  somewhat  obscure)  to 
comprehend  those  towns  which  received  the  Roman  citizenship,  and  at 
the  same  time  became  municipia :  Tiber,  Prseneste,  and  other  towns 
are  cited  as  examples.  Niebuhr  observes  that  the  places  mentioned  in 
this  third  class  were  either  "  all  Latin  colonies  or  Italian  towns,  such 
as  by  the  Julian  Law,  or  bv  those  which  followed  and  gave  it  a  wider 
application,- became  municipia  in  the  later  general  sense."  It  seems  to 
be  dear  from  this  definition  that  municipium  must  here  be  understood 
not  in  the  sense  which  it  has  in  the  first  definition,  but  in  the  later 
sense  iA.  a  town  called  a  municipiimi.  For  the  first  part  of  the  defini- 
tion gives  to  the  municipes  of  this  class  the  full  Roman  citizenship ; 
and  the  second  part  adds  (what  might  very  well  have  been  understood 
without  the  addition)  that  the  towns  included  in  this  definition  most 
have  had  a  local  administration.  These  towns  in  effect  became  integral 
parts  of  the  Roman  state,  having  before  been  separate,  and  as  a  neces- 
sary consequence  their  local  administration,  which  must  still  have 
Bubeisted,  became  subject  to  the  general  Roman  law,  instead  of  being 
independent  of  it  Suoh  towns  were  the  municipia  of  the  Imperii^ 
period.  The  definition  of  municipes  by  Paulus  is,  "those  who  are 
natives  of  the  same  municipium."  Ulpian,  who  also  (D.  50,  i  1.)  gives 
the  same  definition  of  municipes,  reiers  to  the  original  signification  of 
the  tenn :  "  muneris  participes  reoepti  in  eivHatem  ut  munera  nobiscum 
UoereiA."  He  adds :  "  but  now,  by  an  abuse  of  the  term,  municipes 
is  Uie  name  given  to  the  citizois  of  any  particular  town,  as  for  examj^, 
a  Camx>aiius  or  Puteolanus.  He  who  is  bom  of  a  Campanian  father 
and  mother  is  therefore  a  Campanian :  if  his  mother  be  of  Puteoli,  he 
is  still  a  Canqmoian  municeps,  unless  by  some  special  privilege  (privi- 
legium)  he  is  a  municeps  of  his  mother's  city,  a  favour  which  is  granted 
to  aoQie  citiea" 

^  It  appears  then  that  the  mimicipium,  as  an  ancient  Roman  institu- 
tion, ma|^  be  defined  generally  as  the  communication  of  the  rights  of 
Roman  eiticens  (and  m  a  oonsequenos,  their  liabilities)  to  Italian  towns 
by  treaty  or  agreemenl  it  thus  resembles  the  isopolity  (UnwoXiTtla) 
*of  the  OreekSb  It  is  easy  to  conceive  that  the  rights  thus  conferred 
night  be  either  the  complete  rights  of  Roman  citizenship  or  only  part 
of  suck  rights.  After  the  freedom  of  the  city  was  extended  to  all 
Italy,  and  subsequently  to  the  provinces,  there  was  no  essential 
difference  between  a  colonia  and  a  municipium,  though  the  origin  of 
their  connection  with  the  Roman  stale  was  very  diffeienti  [CoLOirr.] 
Thus,  under  the  emperors,  all  the  mhabitanta  of  tiie  same  town, 


whether  it  was  a  oolom*  or  a  nranicipium,  mis^  wiUi  propriety  be 
called  municipes,  notwithstanding  the  criticism  of  GelliuB  (zri.  \U 

Under  the  emperom  we  find  various  towns  in  the  proviooes,  u  ia 
Spain  and  Britain,  which  were  erected  into  munielpfia.  The  memben 
of  these  towns  were  Roman  citizens,  and  adminirtared  the  a&in  d 
their  own  community,  subject  to  the  general  laws  by  which  all  Bona 
citizens  were  bound.  A  nmnicipium  had  a  corporaite  character,  uods 
which  all  the  municipes,  that  is,  all  the  members  of  the  cit^jvere 
comprehended.  It  would  i^ypear  as  if  the  deonriones  were  lometke 
considered  as  the  corporate  body  representing  the  munieipiam.  Ik 
municipium  could  sue  and  be  sued,  aind  could  acquire  and  hold  prope?^. 
The  decuriones  wsre  the  senate  or  council  of  a  municipimn;  and  tb 
two  chief  magistmtes  were  called  duumviri.  The  municipia  had  ab 
other  local  magistrates ;  and  many  of  them  had  a  mint,  aa  we  aee  froe 
their  extant  coins.  Thus  the  later  mimicipiaof  the  empire  ink  c 
all  respects  like  modem  corporate  towns,  of  which  they  wen  la- 
doubtedly  the  origin  and  the  type. 

It  follows  from  what  has  been  said,  that  an  Italian  town  waa  arip 
ally  called  municipium,  or  the  inhabitants  mmuoipes,  aoldj  lit 
reference  to  the  partidpation  of  the  townsmen  in  the  priTUeges  i 
Roman  citizens,  and  that  under  the  repubhe  simh  municipia  were  q 
all  respects  independent  of  Roman  law  in  their  internal  oiiganiBatica 
The  municipia  included  ia  the  third  definition,  and  the  later  morndpii 
erected  under  the  emperors,  were  improperly  so  called,  inasmuch  a 
the  inhabitants  of  these  towns  became,  or  were,  Roman  dtizena,  aodi 
all  respects  subject  to  Roman  law. 

The  original  signification  of  munieipiam  in  the  old  Roman  coii3fcit& 
tion  is  discussed  by  Niebuhr  ('  Roman  Hist.,'  vol.  iL)  in  an  instnictiTe 
chapter^  which  contains  all  the  necessary  referenoen.  It  ia  not  ean, 
however,  to  assent  to  all  this  writer's  opinions. 

For  a  more  extensive  inquiry  into  this  subject,  the  reader  ms 
consult  F.  Roth, '  De  re  munidpali  Romanomm ;'  Savigny, '  Qmk  ^ 
R  R.  im  Mittelalter,'  t.«  i.  c.  2 ;  and  Heineccii  '  Antiquitat  Bbbbs. 
Syntag.  App.,'  lib.  L,  cap.  y. 

MUNIMENTS.  This  word  is  a  derivation  from,  mumio,  wUch  so- 
nifies "  I  defend,"  and  originally  designated  those  writings  in  whid 
are  recorded  the  transactions  of  former  times,  out  of  which  eKsix 
relations,  in  respect  of  political  rights,  social  rights^  or  property,  sst 
Hence,  by  lowing  their  origin,  they  defend  the  possession  of  iim  b; 
those  who  have  rightfully  inherited  them. 

But  munimenU  has,  in  the  course  of  ages,  acquired  a  aomeTbt 
difierent  sense ;  and  from  betokening  the  documents  themselTa,  :t  * 
sometimes  used  to  denote  the  deporitnriu  of  these  doeuments. 

Still,  by  those  who  aim  at  speaking  with  preeiaion,  it  denotM  tk 
written  documents  themselves.  It  is  also  rarely  used  in  refereaee  e 
any  small  collection  of  such  documents,  or  when  the  interest  to  be 
defended  is  small.  In  such  cases  the  correlative  expreadons  an  i;^^ 
deeds,  or  evidences,  which  means  however  precisely  the  same  thing.  odIt 
un  a  smaller  scale.  But  when  we  speak  of  the  documents  hj  wbkl 
the  rights  of  a  person  are  defended  in  whom  a  lai^gn  estate  ksa  ceotrei 
or  who  inherits  an  ancient  title,  or  vast  manorial  or  eodeaiasiial 
privileges,  then  the  word  of  greater  dignity,  mwnimenis,  is  often  W; 
and  still  more  when  the  evidences  are  spoken  of  which  show  the  r^ 
of  the  crown  of  any  kingdom  to  its  possearionsy  or  the  ri^t  of  cro%3 
or  people  as  sustained  by  written  documents. 

Private  collections  of  evidences  rarely  contain  anything  thai  is  ^ 
earlier  date  than  the  reign  of  Edward  I.  The  public  munimeota  of  & 
English  nation  are'  believed  to  excel  those  of  any  other  nation^  b^ 
in  number,  preservation,  and  the  remoteness  of  the  period  at  vbi^ 
series  or  classes  begin.  Yet  there  is  little  previous  to  therdga<i 
Richard  I.  There  is  no  series  commencing  before  that  reign,  eio^ 
that  of  the  Pipe  Rolls,  the  Great  Roll  of  the  Exchequer,  in  vhsh 
were  entered,  year  by  year,  the  receipts  of  the  crown,  and  many  ot  i3 
payments.  This  series  begins  in  the  second  year  of  King  Heniy  Hi 
and  from  that  remote  period  to  the  year  1835,  when  tilia  node  m 
keeping  the  aocoimt  ceased,  there  is  scsroely  a  roll  wanting  in  ^ 
whole  series.  For  the  time  previous  to  the  beginning  of  tlut  mp* 
one  roll,  which  belongs  to  the  rsign  of  Henry  L,  only  exista  of  u>a 
series ;  and  the  only  other  record  of  great  importanea  before  the  n3i> 
of  Henry  il.  is  that  called  '  DomescUy  Book,'  a  survey  of  neark  tb» 
whole  of  the  kingdom,  made  by  William  the  Conqueror,  a  book  «b^ 
is  still  sometimes  appealed  to  in  detenaiaing  rights  of  tiie  cm^n,  or  <£ 
a  subject  against  the  crown,  or  of  one  subject  against  another. 

For  the  particular  olasaes  of  public  munimenta,  their  depoeiksiis 

preservation,  and  other  information  concerning  them,  see  K£COS£»> 

Public. 

MUNTZ  METAL.    [BsAaa.] 

MURDER.    In  the  earlier  pwiods  of  English  jori[^nidenoe,miirdtf. 

murdrum,  was  a  term  used  to  describe  the  secret  destruotioD  of  |» 
witnessed  and  known  by  none  besideB  the  slayer  and  any  aceoaafl-^ 
that  he  might  have ;  so  that  the  hue  and  ory,  whieh  the  law  reqoii« 
to  be  made  alter  malefaatora,  oould  not  be  Rused. 

Murdrum  was  also  the  name  of  an  ameroement  or  pecuniary  peo»^ 
imposed,  until  the  reign  of  Edward  III.,  upon  the  oounty  or  difltcj 
in  which  such  a  secret  killing  had  taken  place.  One  of  tiie  ^^Jj, 
escaping  from  this  penalty  was,  a  peeentment  of  Englishiy ;  i&  ^ 
words,  a  finding  by  the  coroner's  mqueet,  upon  the  statement  of  tw 
relations  of  the  deceased,  that  he  was  an  Englishman;  the 


MURDBR. 


UURDEU. 


of  the  amercement  having  been  the  protection  of  Danes,  and  afterwarda 
of  the  Normaoa,  from  niHftflwnataon  by  the  English.  (Qlanville;  Reeves.) 

By  the  grant  of  "  murdxa/'  whi(^  ia  commonly  found  in  ancient 
charters  of  franohiaea,  the  right  to  receive  theae  amercements  within 
the  particular  diatriota,  passed  from  Uie  ci'own  to  the  grantee.  Amerce- 
ments ior  non-presentment  of  Englialuy  were  abolished  in  1310,  by 
14  £dw.  III.,  at.  1,  c.  i. 

As  the  law  formerly  stood,  every  destruction  of  human  life^  not 
efifected  in  this  secret  manner,  with  whatever  circiunatances  of  znalig- 
nity  and  cruelty  it  might  be  accomplished,  waa  treated  as  simple  homi- 
cide. The  law  appears  to  have  been  gradually  altered  by  the  judges, 
in  order  to  reach  atrocious  criminals  whose  offences  would  not  formerly 
h&ve  been  punishable  aa  murder.  Aa  the  law  now  stands,  murder  is 
the  destruction  of  human  life,  accompanied  with  an  intention  on  the 
part  of  the  perpetrator  of  the  offence  to  kill  or  do  great  bodily  harm, 
or  wilfully  to  place  human  life  in  peril ;  or  resulting  from  an  attempt 
to  commit  some  other  felony ;  or  occurring  in  the  course  of  resistance 
offered  to  ministers  or  officers  of  justice,  or  others  rightfully  engaged 
in  carryixig  the  law  into  execution.  All  other  cases  of  culpable  homi- 
cide, in  which  death  is  produced  involuntarily,  but  is  occasioned  by 
want  of  due  oaution ;  or  where,  though  death  is  produced  voluntarily, 
the  crime  is  extenuated  by  circumstances ;  or  where  a  minister  or 
officer  of  justice  is  killed,  but  sufficient  authority  did  not  exist,  or  was 
not  communicated  to  the  party  before  the  fatal  blow  was  given ;  or 
where  any  other  circumstances  essential  to  the  crime  of  murder  are 
wanting — amount  only  to  simple  felonious  homicide,  or,  as  it  is  com- 
monly called,  without  regard  to  the  ago  or  sex  of  the  party  killed, 
juanslaughter. 

The  law  reoognisea  the  ri^t  of  taking  away  life  in  the  necessary 
defence  of  person  or  property,  and  it  admits,  in  some  cases,  previous 
provocation  aa  an  extenuation  of  the  offence.  On  the  othet  hand,  it 
makes  special  provision  for  the  protection  of  officers  and  ministers  of 
justice,  where  the  killing  of  such  officer  or  minister,  though  culpable, 
does  not  under  the  circumstances  amount  to  murder. 

In  the  modem  law  of  England  the  crime  of  murder  is  characterised 
by  having  been  committed  with  malice  aforethought,  or,  as  it  is  some- 
tiqics  cadied prepense;  which  term,  though  in  its  ordinary  signification 
it  imports  premeditation,  has  been  extended  to  cases  not  only  where 
the  offender  acts  from  a  motive  of  ill-will  towards  another,  with  an 
express  intention  to  destroy  or  injure  him,  but  also  where,  without  the 
existence  of  express  malice,  it  is  oonsid^ed  necessary,  on  grounds  of 
policy,  to  punish  homicide  with  the  highest  degree  of  severity. 

The  term  "  maUce  aforethought "  is  therefore  frequently  applied  to 
a  state  of  things  in  which  no  malice  is  felt  in  the  ordinary  sense  of  the 
term,  but  is  only  malice  in  a  legal  sense,  by  construction  of  law. 

If  A  shoots  at  B  with  intent  to  kill  lum,  but  by  mere  accident  kills 
C,  this  is  a  killing  from  implied  malice.  If  A,  by  throwing  a  heavy 
atone  from  the  roof  of  a  house  into  the  street  in  which  he  knows  that 
people  are  continually  passing,  kills  B,  a  mere  stranger,  this  aUo  is  a 
killing  from  implied  malice. 

Implied  malice  is  however  veiy  loosely  defined  in  the  law  of  Eng- 
land, if  it  can  be  said  to  be  defined  at  all.  It  is  stated,  that  the 
existence  of  implied  malice  is  a  pure  question  of  law,  or  a  conclusion 
of  law  to  be  drawn  from  all  the  circumstances  of  the  case ;  and  it  is 
in  some  oases  made  to  depend  upon  a  very  abstruse  technical  doctrine. 
The  existence  or  non-existence  of  a  criminal  intention,  even  where  that 
intention  has  no  reference  to  any  personal  injury,  but  happens  to  be 
accompanied  with  a  killing  which  is  altogether  accidental,  is  made  to  con- 
stitute the  distinction  between  the  higher  and  lower  species  of  culpable 
homicide;  and  in  other  oases  the  existence  of  such  criminal  intuition 
brings  even  an  acoidental  kUling  within  the  scope  of  manslaughter. 

Mr.  Justice  Foster  says,  "  When  the  law  xnaketh  use  of  the  term 
'  malice  aforethought/  as  descriptive  of  the  crime  of  murder,  it  is  not 
to  be  understood  in  that  narrow  restrained  sense  to  which  the  modem 
use  of  the  term  '  malice '  is  apt  to  lead  one,  a  principle  of  malevolenoe 
to  particulars;  for  the  law,  by  the  term  'malice'  in  thia  instance 
meaneth,  that  the  fact  hath  been  attended  with  such  circumstances  as 
are  the  ordinary  symptoms  of  a  wioked,  depraved,  and  malignant  spirit 
The  malus  animtu,  which  is  to  be  collected  from  all  circumstances,  and 
of  which  the  court,  and  not  the  jury,  ia  to  judge,  ia  what  bringeth  the 
offender  within  the  denomination  of  wilful  maEoious  murder.  And  I 
believe  most,  if  not  all  the  oases  which  in  our  books  are  ranged  under 
the  head  of  implied  malice,  will,  if  carefully  adverted  to,  be  found  to 
turn  upon  this  single  point — ^i^t  the  fact  hath  been  attended  with 
such  circumstances  as  carry  in  them  plain  indications  of  a  heart  regard- 
less of  social  du^  and  fatally  bent  upon  mischief."  \^  Discourse  on 
Homicide,'  256,  257.) 

Thia  vague  iod  figuntiye  description  of  that  which  ia  propounded 
as  a  legal  definition  appears  to  furnish  us  with  no  certain  teat  of  the 
crime  of  murder.  It  amounts  to  no  more  than  this :  that,  to  consti- 
tute the  crime  of  murder,  the  act  muat  have  been  attended  with  such 
circumstances  aa  in  the  opinion  of  the  court,  and  not  of  the  jury,  are 
"  the.ordinary  symptoms  of  a  wicked,  depraved,  and  malignant  spurit^" 
of  "  It  heart  regiuxiless  of  social  duty,  and  fatally  bent  upon  mischief." 
It  is  a  description  of  that  which  is  rather  matter  of  &ct  than  of  law. 
The  question  in  each  particular  case  is,  whether  the  party  acted  in 
wanton  and  wioked  disregard  of  the  probable  consequences  of  an  act 
tending  to  the  deatruction  of  human  life ;  which  is  an  inference  to  be 


deduced  from  the  evidence ;  and  in  arriving  at  which  no  assistance  can 
be  derived  from  the  application  of  mere  technical  rules.  The  presence 
of  that  evil  disposition  of  the  mind  of  the  offender  which  makes  the 
offence  murdw,  is  known  only  by  evidence  of  an  act  or  omission  by 
which  human  life  is  wilfully  or  wantonly  exposed  to  peril. 

Every  homicide  ia  presumed  to  be  malicious  until  the  contrary  be 
shown.  But  upon  the  investigation,  circumstance  may  transpire 
which  extenuate  the  offence,  and  reduce  it  from  the  crime  of  miu'der 
to  that  of  manslaughter;  or  the  act  may  appear  to  amount  either  to 
justifiable  or  excusable  homicide.  In  cases  of  justifiable  homicide,  and, 
according  to  modem  practice,  in  cases  of  excusable  homicide,  the  party 
causing  ^e  death  is  discharged  from  responsibility. 

To  constitute  legal  homicide,  the  death  must  result  from  injury  to 
the  perton  (as  contradiBtinguished  from  causes  operating  upon  the 
mind)  occasioned  by  some  act  done  by,  or  some  unlawful  omission 
chargeable  upon,  the  party  to  whom  such  homicide  is  imputed.  The 
terms  "  wilful  omission  "  apply  to  every  case  of  noncompHance  with  a 
legal  obligation  which  the  party  may  be  under,  to  supply  food,  clothing, 
or  to  f urmah  any  other  assistance,  or  to  do  any  other  act,  for  the  sup- 
port of  life  or  for  the  prevention  of  injury  to  it.  It  is  not  homicide 
imless  death  take  place  within  a  year  and  a  day  after  the  injuiy;  or, 
in  other  words,  it  is  not  considered  homicide  when  the  party  injured 
survives  a  whole  year,  exclusive  both  of  the  day  of  the  injury  and  of 
the  day  of  the  death;  nor  where  the  death  is  to  be  attributed  to 
unskilful  treatment,  or  other  causes  not  resulting  trom  or  aggravated 
by  the  injury  sustained. 

The  law  of  homicide  applies  to  the  killing  of  aliens,  excejit  alien 
enemies  slain  in  the  heat  and  in  the  exercise  of  war;  to  felons,  except 
when  executed  according  to  law ;  and  to  persons  outlawed,  whether 
on  civil  or  on  criminal  process.  But  a  child  in  venter  ta  mere  (in  its 
mother's  womb)  is  not  a  subject  of  homicide,  unless,  subsequently  to 
the  injury,  it  be  bom  alive,  and  die,  within  a  year  and  a  day  from  its 
birth,  from  the  injury  received  whilst  yet  unborn.    [I^fanticidb.] 

Criminal  homicide  is  one  of  three  kinds,  murder,  manslaughter,  and 
self-murder.    [Suicide.] 

I.  Murder  is  committed  by  :— 

1.  Voluntary  homicide,  without  circumstances  of  justificatioq. 

excuse,  or  extenuation. 

2.  Involuntary  homicide,  resulting  from  the  commission  of  a 

felony,  or  from  an  attempt  to  commit  felony. 
8.  Homicide,  whether  voluntary  or  involuntary,  committed  in 
unlawfully  resisting  officers  or  ministers  of  the  law,  or  other 
persons  lawfully  acting  for  the  advancement  or  in  the  execu- 
tion of  the  law. 

II.  Manslaiighter  oonaiats  in  :— 

1.  Voluntary  but  extenuated  homicide,  committed  in  a  state  of 

provocation,  arising  from  a  sufficient  cause. 

2.  Involimtary  homicide,  not  excused  as  being  occasioned  by  mere 

misadventure. 
This  second  class  may  be  subdivided  into  : — 

1.  Involuntary  homicide,  resulting  from  some  act  done,  or  from 

the  wilful  omission  to  do  some  act,  wi^  intent  to  occasion 
bodily  harm. 

2.  Involuntary  homicide,  resulting  from  some  wrongful  act  done 

to  the  person. 
8.  Involuntary  homicide,  in  committing,  or  in  attempting  to 

commit,  an  offence  attended  with  risk  of  injury  to  the  person. 
4.  Involuntaury  homicide,  resulting  from  some  act  done  without 

due  caution,  or  from  the  unlawful  omission  to  do  some  act. 

Homicide  not  criminal  ia : — 

1.  Justifiable,  as  done  for  the  advancement  or  in  the  execution  of 

the  law;  or 

2.  Excusable,  as  done  for  the  defence  of  person  or  property ;  or 

because  it  has,  without  the  fault  of  the  party,  become  neces> 
sary  for  his  preservation. 

The  offence  is  extenuated  where  the  act,  being  done  under  the 
influence  of  excitement  from  sudden  provocation,  or  of  fear,  or  of 
alarm,  which  may,  for  the  time,  suspend  or  weakaa  tiw  power  of 
judgment  and  self-control,  ia  attributal)la  to  transport  of  passion  or 
defect  of  judgment  so  occasioned,  without  any  deliberate  intention  to 
kill  or  do  great  bodily  harm ;  regard  still  being  had  to  the  nature  and 
extent  of  violence  used  by  the  party  inflicting  the  injury  which  oausea 
death,  as  compared  with  the  cause  of  provocation.  The  offence  is  not 
extenuated  where,  the  cause  of  provocation  being  but  slight,  a  return 
ia  made  so  excessive  and  disproportionate,  that  the  killing  cannot  be 
attributed  to  mere  heat  of  blood  arising  from  the  provocation  given. 

Homicide  is  neither  justified  nor  extenuated  by  reason  of  any  oonseut 
given  by  the  party  killed,  as  in  cases  of  duels. 

Homicide  is  justifiable,  where  the  act  is  done  in  a  lawful  manner,  by 
an  officer  or  other  person  lawfully  authorised,  in  execution  of  the 
sentence  of  a  oourt  of  competent  jurisdiction. 

Homicide  is  justifiable,  where  an  officer  of  justice,  or  other  person 
duly  authorised  to  arrest,  detain,  or  imprison  for  any  felony  or  for  any 
dangerous  wound  given,  and  using  lawful  means  for  the  purpose, 
cannot,  otherwise  than  by  killing,  overtake  "the  party  in  case  of  flight, 
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or  preveDt  his  eecftpe  from  justice ;  provided  the  officer  knew,  or  had 
reason  to  believe,  that  the  party  attempting  to  escape  was  aware  that 
he  was  pursued  for  such  felony  or  wound  given. 

Also,  where  any  officer  of  justice,  or  other  person  lawfully  executing 
in  a  lawful  manner  any  civil  or  criminal  process,  or  other  authority  for 
the  advancement  of  the  law,  or  interposing  in  a  lawful  manner  for  tl:o 
prevention  or  suppression  of  any  breach  of  the  peace  or  other  offence^ 
is  unlawfully  and  forcibly  resisted,  and  using  no  more  force  than  is 
necessary  to  overcome  suoh  resistanoe,  happens  to  kill  the  party 
resisting ;  or  being,  by  reason  of  the  violence  opposed  to  him,  under 
reasonable  fear  of  death  if  he  proceed  to  execute  his  duty,  and  because 
he  cannot  otherwise  both  execute  his  duty  and  preserve  his  life,  kills 
him  whoso  resists — in  either  of  these  cases  ihe  homicide  is  justifiable. 

Homicide  la  also  justifiable,  when  necessary  for  preventing  the 
perpetration  of  any  felony  attempted  to  be  committed  by  violence  or 
surprise  against  person,  habitation,  or  property;  and  where  one,  in 
defence  of  movable  property  in  his  lawful  possession,  using  no  more 
force  than  is  necessary  for  the  defence  of  such  property  against  wrong, 
happens  to  kill  the  assailant ;  or  being,  from  the  violence  of  the 
assailant,  under  a  reasonable  and  bond  fide  apprehension  that  he  cannot 
otherwise  both  defend  his  property  and  preserve  his  life,  kills  the 
assailant;  also  where  one  in  lawful  possession  of  house  or  land,  after 
requesting  another,  who  has  no  ri^t  to  be  there,  to  depart,  is  resisted, 
and  using  no  more  force  than  is.  necessary  to  remove  such  wrong-doer 
and  retain  his  possession,  happens  to  kill  such  wrong-doer ;  or  being, 
from  the  violence  with  which  such  wrong-doer  endeavours  to  deprive 
him  of  possession  under  reasonable  and  bond  fide  apprehension  that  he 
cannot  otherwise  both  maintain  possession  and  preserve  his  life,  kills 
such  wrong-doer. 

Homicide  is  excusable,  when  a  man  is  involuntarily  placed  in  such  a 
situation  that  he  is  under  the  necessity  of  killing  another  in  order  to 
save  his  own  life ;  as  where,  in  a  shipwreck,  A  pushes  B  from  a  plank 
which  can  save  one  only. 

Homicide  is  not  criminal,  when  it  occurs  in  the  practice  of  any 
lawful  sport  or  exercise  with  weapons  not  of  a  deadly  nature,  and 
without  intent  to  do  bodily  harm,  and  where  no  unfair  advantage  is 
intended  or  taken.  But  it  amounts  to  manslaughter  where  weapons 
are  used,  the  use  of  which  is  attended  with  probable  danger ;  or  where, 
in  friendly  contest,  without  the  use  of  such  weapons,  death  results  from 
any  \mfair  advantage  taken,  either  as  regards  the  nature  of  the  instru- 
ment, the  mode  of  using  it,  the  want  of  due  warning  given  previously 
to  violence  used,  or  from  any  want  of  due  caution.  Tournaments, 
though  a  sport  in  which  deadly  weapons  were  used,  yet,  being  con- 
sidered a  useful  training  to  arms,  were  lawful  if  held  with  the  consent 
of  the  king.  In  case  of  death,  therefore,  in  the  course  of  one  of  these 
exhibitions,  the  criminality  of  the  act  appears  to  have  depended  upon 
the  royal  licence  for  the  holding  of  the  tournament.    [Tournament.] 

The  statute  of  9  Geo.  IV.,  c.  31,  s.  3,  enacts,  that  every  person 
convicted  of  murder,  or  of  being  accessory  before  the  fact  to  murder, 
shall  suifer  death ;  and  that  every  accessory  after  the  fact  to  murder, 
shall  be  liable,  at  the  discretion  of  the  court,  to  be  transported  for  life, 
or  to  be  imprisoned,  with  or  without  hard  labour,  for  any  term  not 
exceeding  four  years.  Penal  servitude  is  now  substituted  for  trans- 
portation. By  an  act  passed  in  1752  (25  Geo.  IL,  cap.  37),  the  bodies 
of  persons  executed  for  murder  were  directed  to  be  delivered  to 
surgeons  to  be  dissected,  or  to  be  hanged  in  chains.  The  2  &  8  Wm. 
IV.,  c.  75,  required  that  such  persons  should  be  hung  in  chains,  or 
buried  within  the  precincts  of  the  prison.  The  4  and  5  Wm.  IV.,  c.  26, 
s.  l,took  away  the  former  part  of  the  alternative,  and  the  mode  of 
burial  is  the  only  circtimstance  which  distinguishes  sentences  upon  a 
conviction  for  murder  from  those  pronounced  in  other  capital  cases. 
Formerly  the  murder  of  a  bishop,  abbot,  or  prior/  by  a  person  owing 
him  canonical  obedience,  of  a  master  or  mistress  by  a  servant,  or  of  a 
husband  by  his  wife,  was  denominated  petty  treason,  and  punished  with 
greater  severity  than  other  murders.  The  party  was  drawn  to  the 
place  of  execution ;  and  if  the  offender  was  a  woman,  burning  was,  as 
in  the  case  of  high  treason,  substituted  for  hanging;  but  by  the 
9  Geo.  IV.,  c.  81,  s.  2,  petty  treason  is  to  be  treated  as  murder  only. 

The  ofience  of  manslaughter  is  now  punishable  with  penal  servitude 
for  life,  or  for  a  term  of  years,  or  with  imprisonment,  with  or  without 
hard  labour,  not  exceeding  four  years,  or  with  fine.  (Foster;  East; 
Fourth  Report  of  Criminal-Law  Oommimonert,) 

MUREXAN.    [UbioAcid.] 

MUBEXID.    [UbioAoid.] 

MUREXOIN.    [Caffeine.] 

MURIATIC  ACID.    [Chlobinb;  Hydrochloric  Acid,] 

MURRHINE  VASES.    [Vases.] 

MUSCA  (the  Fly),  a  consteUation  so  called  by  Lacaille,  being  the 
Apis  of  Bayer.  It  is  situated  immediately  below  Crux,  and  between 
the  latter  and  the  South  Pole.    The  principal  stars  are  as  follows  :— 
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MUSCOVADO  SUGAR.    [Suoab.] 

MUSES  {Mu8CB,  in  Latin ;  Motkrat,  in  Greek),  tlie  nama-of 
sister  goddesses  in  the  Greek  mythology,  who  were  suppoaed  to  pnaads 
over  the  arts  of  poetry  and  music,  and  the  sciences  of  history  w^ 
astronomy.  The  original  conception  of  the  Musee  must  be  aoqght  far 
in  that  disposition  of  the  human  mind  which  prompts  us  to  embody 
abstract  ideas  in  a  sensuous  form.  Suoh  seems  likewise  to  hare  bee 
the  origin  of  the  Graces,  Fates,  Furies,  and  other  mythokgka^ 
personages  of  that  class.  [Graoxs.]  In  the  instanoe  of  theMusa. 
the  powers  of  memory,  music,  and  song  were  personified  into  indiridoal 
goddesses,  who  were  supposed  to  inspire  men  with  these  gifts.  A& 
first  the  Muses  were  said  to  be  only  three  :  Mneme,  that  is,  "  memofj ; ' 
Melete,  or  "  meditation ; "  and  Aoide,  or  "  song  " ;  and  they  resided  d 
old  on  Mount  Helicon  in  Bosotia.  (Pausanias,  ix.  29.)  Aooozding  to 
the  poet  Alcman,  they  were  the  daughters  of  Uranus  and  Gaea,  or  tbe 
earth.  Cicero  ('  De  Natur.  Deorum,'  ilL  21)  msntioiis  four,  namd^, 
Thelzinoe,  "mind-soother;"  Arche,  or  •'beginning;*  Aoide;  aad 
Melete ;  and  he  says  that  they  were  the  o£bpring  of  the  second  Jupiter. 
He  goes  on  to  say  that  tiiere  were  other  Muses,  nine  in  number,  ban 
of  the  third  Jupiter  (the  son  of  Saturn)  and  of  Mnemosyne ;  and  also  & 
third  &mily  of  Muses,  called  Pierides  by  the  poets,  who  were  tbe 
daughters  of  the  third  Jupiter  and  Antiope,  and  were  similar  in  their 
names  and  equal  in  number  to  the  preceding.  Hesiod,  in  hieK  TheogoDj ' 
(53),  reckons  nme  muses,  daughters  of  Zeus  and  Mnemosyne,  and  gim 
their  names  as  follows :— Calliope,  Clio,  Melpomene,  Thalia,  Euterpe, 
Terpsichore,  Erato,  Polyhymnia,  and  Urania,  and  he  says  that  Vkhm 
in  Macedonia  was  their  first  dwelling-place.  These  are  the  Mma 
generally  alluded  to  by  the  poets.  It  appears  that  the  worship  of  tb 
Muses  was  introduced  from  Macedonia  mto  Bceotia,  Phods,  and  otfasr 
parts  of  Hellas.  The  story  of  the  contest  of  the  Muses  with  the  nine 
daughters  of  Pierus,  a  Macedonian,  who  pretended  to  rival  the  Mcaai 
in  singing,  but  were  yanquished  and  changed  into  ma^^ies  (Oridiia. 
'  Metamorph.;'  v.)  may  have  been,  as  some  critics  haye  oonjectured,  s 
allegory  originating  in  the  national  vanity  of  the  Greeks,  to  show  tl^ 
superiority  in  the  arts  and  sciences  over  their  Macedonian  neigfabooo. 
The  Thracian  bard  Thamyris  tried  a  like  chance,  with  a  like  resolt: 
he  had  his  eyes  put  out  and  was  deprived  of  his  lyre. 

Homer  mentions  the  Muses  as  the  goddesses  of  song,  who  inhalated 
lofty  Olympus,  but  he  does  not  specify  their  number  or  names.  In  the 
second  book  of  the  Iliad  he  invokes  them,  "  to  whom  all  things  s» 
known,**  to  assist  his  memory  while  he  is  enumerating  the  leaden  d 
the  Greek  forces  at  Troy.  The  occupations  of  the  Muses  were  aingiqs> 
dancing,  and  attending  the  banquets  of  the  Gods.  They  were  ti» 
attendants  of  Apollo  and  also  of  Bacchus.  The  name  Musa  is  supposed 
by  some  to  be  derived  from  a  Greek  verb  which  means  "  to  discover,' 
because  the  Muses  were  said  to  be  acquainted  with  recondite  mJle^ 
ries  and  future  events ;  but  this  etymology  is  mere  tnflin^^,  and  xht 
origin  of  the  name  is  unknown.  They  were  represented  as  handsoiBe 
and  modest  virgins,  with  an  intellectual  expression  of  countenance. 
and  dressed  in  long  tunics,  with  wreaths  of  laurel,  ivy,  or  palm  kara 
on  their  heads,  or  occasionally  feathers,  in  allusion  to  their  vktcsj 
over  the  Sirens.  It  was  only  in  later  ages  that  peculiar  attributes  wb« 
given  to  each  of  them  by  the  artists,  and  a  peculiar  department  ol 
science  was  assigned  to  each  by  tiie  poets.  In  several  paintings  <^ 
Herculaneum  they  are  represented  with  their  respective  attributes, 
and  with  their  respective  names  written  under  eadi.  By  comparii^ 
these  with  several  rilievos,  medals,  and  mosaics,  their  identity  becQnw 
confirmed.  The  following  is  a  list  of  the  Muses,  with  the  allegoricsl 
meaning  of  their  names,  and  the  attributes  commonly  borne  by  them  :— 

Clio,  from  deio, "  to  celebrate  glorious  deeds/'  is  represented  with  & 
scroll  in  her  hand,  and  also  sometimes  with  a  ''  sciinium "  to  keq> 
MSS.  in,  by  her  side;  and  is  commonly  seated.  She  has  been  stykd 
the  Muse  of  History. 

Calliope,  "  fine  voice,"  is  represented  with  tablets  and  a  style ;  soom- 
times  with  a  trumpet  in  her  hand ;  in  some  instances,  aa  at  Hereo- 
laneum,  with  a  scroll  like  Clio.    She  was  the  Epic  Muse. 

Melpomene, "  the  singer,"  wears  a  royal  diadem  round  her  head,  sad 
a  wreath  of  vine  leaves,  with  cothurni  on  her  feet ;  she  so  stands  as  to 
exhibit  her  full  size,  and  holds  a  mask  in  the  left  hand,  and  a  club  n 
the  light     She  was  the  Muse  of  Tragedy. 

Thalia, 'Hhe  joyous,"  the  Muse  of  Comedy,  is  also  crowned  wit^ 
vine  leaves,  has  a  crook  in  one  hand  and  a  grotesque  mask  in  tbe 
other. 

Euterpe, "  the  pleasing,*'  carries  a  double  flute.  She  presided  orer 
music  and  lyric  poetry. 

Terpsichore,  ''dance-loving,"  canied  a  lyre  and  pleotrum,  and 
presided  over  choral  poetry  and  dance. 

Erato,  "  the  lovely,"  carries  also  a  lyre.  She  was  the  Muse  of  el^ 
and  amatory  song. 

Polymm'a  or  Polyhymnia, "  of  many  songs,"  is  represented  wrapped 
up  in  her  cloak,  and  buried  in  meditation,  usually  leaning  her  elbow  oa 
a  rock,  sometimes  with  the  fore-finger  of  her  right  hand  acroes  her 
mouth,  in  token  of  reserve  and  caution.  She  was  the  Muse  of  rehgios 
song,  allegories,  and  mythical  strains. 

Urania,  "  the  heavenly,"  has  the  globe  and  compasses  in  her  handi, 
which  are  the  emblems  of  her  calling,  astronomy. 

In  the  Grseco-Roman  rooms  in  the  British  Museum^  are  sevenl 
statues  ol  different  Muses;  and  the  whole  of  them  are  twice  repre- 
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sentAd  in  bMn-rillni  ;  on  tha  froDt  of  »  Bkrooptuigui  of  latar  Raman  this  die  Uuiei  ooour  in  the  fallowing  order :  coiniDencing  on  tli*  left 
date ;  and  in  the  beautiful  ralief  known  u  "  Apotheoaia  of  Homer,"  of  of  the  upper  line  (below  tha  figure  of  Zeu*)  we  hare — Calliope,  with 
the  upper  pcrtioua  of  which,  oonbtining  tha  Huaee,  we  give  a  out.    In    her  tableta ;    Cliu ;   Thalia ;   Eutarpe,  holding  out  the  double  flute ; 
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_  in  a  rock  and  addreadng  Zeus  ;  next  her,  on  the 
extreme  right,  a  Erato  (thouafa  aome  Qernuui  archaralogiata  take  it  to 
be  Thalia,  and  that  jurt  noticed  aa  Thalia  to  be  Erato-the  iTre  is, 
however,  the  usual  attribute  of  Ento) ;  the  Gist  figure  on  the  left  in 
the  lowerrowiiTerpaiohore:  the  next,  Uiania ;  the  next,  Pol;b;mTiia. 
The  figure  more  to  tha  right  ia  Apollo  Huaagetee,  in  female  attire, 
within  the  Corjcian  eave,  having  a  pleatmm  in  hia  li^t  hand,  the  lyre 
'n  hie  left,  and  at  hia  feet  the  Delpbio  cortioa,  or  tripod  cover,  bow. 


BvmboU,  did  not  spare  the  Muses,  and  accordinglr  we  find  their 
oliaatity  denied  by  seversJ  writers.  According  to  Apollodorus,  Ovid, 
and  othera,  Clio  had  Orpheus  b;  Apollo,  Euterpe  hiul  Rlueiiis  by  the 
Strymon,  Calliope  was  the  mother  of  the  Sirens  by  Achelous,  lie. 

The  favourite  haunta  of  the  Huaea  were,  Mount  Pamasaus  in  Phocia, 
Helicon  in  Bceotia,  Pierius,  Pindui,  and  Olympua,  in  Theasaly,  Ac. 
The  Ewan,  the  nightingale,  and  the  graaahopper  were  aacrsd  to  them. 
The  Roman  pueta  called  the  Huaea  Cuneue,  an  Etruscan  name — for  it 
appears  that  the  Etruacaos  had  alao  their  Huaea  (Hicalil  and  also 

A  magnifioent  featival  called  Miueia  (MD^tia)  was  held  in  honour  ot_ 
the  Huses  at  Tbespin  in  Bcsotia,  every  fifty  years.  ' ' 

(Creutzer,  Sf/nboUi:  wui  MythoUi^ie  ;  Petersen,  De  ifusamM  Origiitt, 
in  Hlinber's  MiK^ianta  na/nUnna ;  Hermannus,  Dc  Miaiijtitviaiilna  ; 
Hiiller,  ffandbiuA  der  ArrkSelogif,  §  393.  and  DenbrUUer  der  AIUk 
Kunil,  Ac.,  taf.lviil  lit,  732-750;  Millin.  GaUrie  MytAolo-jiqtie ; 
KeiKbtle^'B  Mythology  of  A<neitnt  Grace  ami  Italy.) 

MUSEUM,  a  place  dedicated  to  the  Musee.from  the  Qreek  jVniKKin 
{Moinriwr) ;  hence  any  place  where  learning  is  pursued,  or  which  ia  aet  . 
apart  asa  repository  tor  things  that  have  some  immediate  relation  to  \ 
the  arts,  is  so  termed.  The  earlieat  inatituljon  we  are  acquainted  with 
which  received  this  appellation  was  the  museum  founded  about 
B.C.  280,  at  Akxaadiia  by  Ptolemy  Fhiladelphua,  for  the  e 


ment  of  teaming  and  the  support  of  teamed  men.    The  buildings  of 
this  institution  were  afterwards  enlarged  h;  the  emperor  Claudiua. 
(Suet.,' Claud.,' M.) 
MUSEUM   OP  PRACTICAL   QEOLOQY,     [Schhob  imd  Abt, 

DEFARTHEItT    OT.] 

HU3IC  {Miuique,  Fr, ;  Mtiika,  Lat ;  MmKnict,  Or.,  from  lalva 
a  maK  or  Kmg)  is  the  artistic  union  of  inarticulate  Bounds  and  rhythm, 
exciting  agreeable  aenaationa,  and  raiaing  mental  imaM  and  emotion! 
directlj  or  indirectly  pleaaing.  Such  ia  pure  unmiied  miiaic  When 
conjoined  to  poetry,  it  is  an  art  not  of  diminished  importance,  but  of  a 
dependent  nature,  its  office  than  being  to  enforce  the  meaning  of  the 
words  and  add  a  oolouring  to  them.  As  an  adjunct  it  is  a  liiiautiful 
illustration  of  langusge ;  combined  with  the  slater  art.  It  becomes  a 
highly  ornamented  kind  of  eloquence. 

Hueie  ia  a  kind  of  language,  and  aa  such,  Bye  Metastasio,  it  [ininmiiiii 
that  advantage  over  poetry  which  a  universal  langusge  has  over 
a  particular  one ;  for  this  last  speaks  only  to  its  own  age  and 
country;  the  other  speaks  to  all  ages  and  oountriea.  Music  is  a 
language  that  speaks  by  imitating,  and  as  such  it  is  undovtood  bj 
those  who  have  luooanfully  atudled  the  art,  and  likewise  by  mere 
amateurs,  who,  with  little  if  any  knowledge  of  its  priudples,  have 
learnt  the  meaning  of  its  exprsnons  by  long  praotice,  by  frequently 
bearing  and  enjoying  its  perfarmance  ;  but  it  can  only  express  paaaion 
and  sentiment  very  geneimlly,  and  commonly  fails  when  it  attempta  to 
particularise.  This  want  Ol  abaoluM  decision  in  what  is  called 
musical  language  ia  by  some  writers  reckoned  among  ita  advantage, 
because  it  gives  tha  hnrer  great  latitude  in  interpreting  it,  which  he 
uBuall/  does  in  a  manner  as  oonganial  as  possible  to  his  own  teelinp 
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A  pLeasumUe  aenntdou;  and  tbis.  Sir  John  Benchel  oburves,  "k 
fNBrhAps  the  only  instance  of  a  aansation  for  whose  pleasing  impreesion 
a  distinct  and  intelligible  reason  oan  be  assigned." 

Dr.  Beattie  does  not  think  it  absurd  to  suppose  that  the  body  may 
be  mechanically  affected  by  sound.  **  If/'  he  says,  "  in  a  church  one 
feels  the  floor  and  the  pew  tremble,  to  certain  tones  of  the  organ ;  if 
one  string  yibrates  of  its  own  accord  when  another  is  sounded  near  it, 
of  equal  length,  tension,  and  thickness ;  if  a  person  speaks  loud  in  the 
neighbourhood  of  a  harpsichord,  and  often  hears  the  strings  of  the 
instrument  murmur  in  the  same  tone,  we  need  not  wonder  that  some 
of  the  finer  fibres  of  the  human  frame  should  be  put  in  a  tremulous 
motion  when  they  happen  to  be  in  unison  with  any  notes  prooeediog 
from  external  objects." 

The  surprising  connection  between  form  and  -vibrations  producing 
musical  sounds,  so  beautifully  shown  in  Chladni's  experiments  on 
plates  of  glass  strewed  with  sand,  and  put  into  sonorous  vibration, 
thereby  tuowing  the  sand  into  various  symmetrical  figures,  may  be 
here  incidentally  mentioned.  Though  it  does  not  seem  to  shed  any  new 
light  on  the  subject  before  us,  nevertheless,  by  proving  something  like 
sympathy,  and  of  a  much  more  extraordinary  kind  than  that  between 
two  strings,  in  mere  matter,  it  may  at  a  future  period  lead  to  Interesting 
discoveries. 

The  effect  of  rhythm,  or  measure,  is  universally  felt  and  admitted : 
the  most  polished  inhabitants  of  Europe,  and  the  most  barbarous 
natives  of  the  arctic  regions,  ai«  alive  to  its  influence;  it  is  that 
which  reduces  unmeaning  sounds  to  order,  converts  them  into 
melody,  and  bestows  on  them  proportion  and  a  power  to  charm.  The 
chirping,  or  whistling,  or  singing,  as  it  is  called,  of  most  birds,  being 
devoid  of  rhythm,  affords  no  pleasure  but  what  is  derived  from  asso- 
ciation ;  while  the  single  note  of  a  drum,  beaten  in  time,  combining 
sound  and  measure,  is  gratifying  in  a  certain  degree  to  every  hearer. 
Indeed,  with  the.  ancients  rhythm  was  of  paramount  importance,  if  not 
almost  everything,  in  what  they  denominated  music,  a  term  under 
which  was  included  much  that  it  does  not  imply  in  modem  language. 
Aristides  Quintilianus,  the  best  of  the  seven  Greek  writers  on  music 
collected  by  Meibomius,  remarks  that  rhythm  is  the  object  of  three 
senses,  namely,  the  sight,  as  in  dancing ;  the  hearing,  as  in  muaic ; 
and  the  touch,  as  in  the  pulsations  of  the  arteries. 

Much  of  the  effect  of  music  on  the  mind  is  ascribed  to  imitation, 
which  is  either  direct  or  indirect.  And  it  must  be  understood  that  we 
are  still  speaking  of  music  strictly  instrumental,  not  vocal.  The  power 
of  direct  imitation  is  confined  within  narrow  limits,  though  composers 
have  often  attempted  to  enlarge  the  boundaries  at  tiie  risk  of  exposing 
their  own  weakness  and  that  5i  their  art.  The  song  of  some  birds,  the 
whistling  of  winds,  the  roaring  of  the  tempest,  the  sound  of  cannon, 
the  ringing  and  tolling  of  bells,  and  the  tones  of  the  human  voice 
expressive  of  certain  emotions,  are  considered  as  legitimate  objects  of 
direct  imitation ;  but  it  has  been  afi&rmtfd  that  the  rattling  of  hail,  the 
fall  of  snow,  the  motions  of  animate,  actions  at  sea,  battles  on  land,  &c., 
are  not  only  unrepresentable  by  any  kind  of  musical  instrument  at 
present  kno^n,  but  unfit  for  imitation  if  instruments  could  be  con- 
structed for  the  express  purpose.  Of  all  the  powers  of  music,  in  the 
opinion  of  a  good  critic,  the  Rev.  Thos.  Twining,  that  of  the  raising  of 
ideas  by  direct  resemblance  is  the  weakest  and  least  important.  ''  It 
is  indeed  so  far  from  being  essential  to  the  pleasure  of  the  art,  that 
unless  used  with  great  caution,  judgment,  and  delicacy,  it  will  destroy 
the  pleasure  by  becoming  offensive  or  ridiculous.  The  highest  power 
of  music,  and  that  from  which  it  derives  its  greatest  efficacy,  is 
undoubtedly  its  power  of  raising  emotions." 

Indirect  Imitation  is  that  by  which  some  quality  common  to  music 
and  the  thing  imitated  is  indicated  by  sounds,  strong  or  weak,  quick  or 
slow.  Bage  is  loud,  anger  is  harsh,  love  and  pity  are  gentle ;  therefore 
loud  and  harsh  sounds  raise  ideas  of  the  former  passions  and  others  of 
the  same  class ;  soft  and  tranquil  sounds  raise  ideas  of  the  latter  and 
others  of  a  similar  character.  Hence  it  will  be  seen,  as  before  observed, 
that  the  hearer  mxg  interpret  music  in  a  manner  corresponding  in 
some  degree  to  the  stsrte  of  mind  in  which  it  shall  find  him,  but  under 
certain  restrictions  from  which  he  cannot  be  released.  If  agitated  by 
any  turbulent  passion,  he  will  find  it  impossible  to  convert  smooth  and 
delicate  music  into  a  language  in  unison  with  his  irritated  feelings ;  and 
if  under  the  softening  influence  of  some  tender  attachment,  or  of  sorrow 
for  the  loss  of  one  beloved  or  valued,  he  will  be  unable  to  oonstrue 
bold  and  briUiant  sounds  as  expressions  of  sympathy.  But  music  that 
is  not  of  a  decided  character  will  prove  more  or  leas  convertible. 

Association,  which  has  so  large  a  share  in  the  operations  of  the  human 
mind,  often  contributes  much  to  the  effect  of  music.  Indeed  some 
airs,  possessing  no  intrinsic  merit,  owe  their  influence  seleljf  to  this 
principle,  and  among  these  the  famous  Rmu  dea  FocAst,  which,  in  times' 
happily  gone  by,  aeted  with  such  irresistible  force  on  the  eacpatriated 
Swiss  soldier.  It  was  many  years  after  the  battle  of  Culloden,  and 
not  till  all  fears  of  the  Pretender  had  subsided,  that  the  Scotch 
bagpipers  ventured  to  plav  any  of  the  Jacobite  tunes,  which,  when 
revived,  were  heard  with  delight,  though  hardly  one  of  them  would 
have  continued  to  be  listened  to  but  as  connected  with  the  history  of 
thecountrv. 

After  all,  however,  that  has  been  written  and  said,  from  the  days  of 
Aristotle  down  to  the  present  period,  of  music  as  an  imitative  sort,  it 
must  be  conceded  that  modulated  sounds  pleasit,  fay  some  mysterious 


aeani,  maay  to  whom  tibuqy  present  no  imitation  of  anything,  mbd 
or  immaterial,  and  who  associate  with  them  no  othsr  idea  tiioa  that  d 
melody  or  of  harmcmy. 

Thus  far  our  attention  has  been  directed  to  instrumental  mcic,: 
that  which  is  dependent  on  na  auxiliaiy  for  effect,  on  so  voi\i] ; 
explain  its  meaning,  on  no  gesticulation  or  scenery  to  illustnite  it.  ?> 
have  now  to  consider  music  as  produced  by  the  human  voice  in  iHkn 
with  language,  wheUier  poetical  or  prose,  and  with  or  withoat  i:.^ 
mental  accompaniment. 

Vocal  music  is  entirely  devoid  of  that  ambiguity  which  some  tLhki 
merit  m  instrumental  music,  and  some  consider  a  defect.  Wor^  i: 
the  intention  of  musical  soun,ds,  leaving  nothing  for  the  hearer  to  ct. 
jooture ;  for  though  the  more  or  less  of  truth  in  the  expressios  t1 
depend  on  the  skill  of  the  composer,  yet  he  must  be  utterly  ded::. 
of  reason  to  give  to  revenge  the  tones  of  love,  or  to  joy  tho^  l 
despair.  It  is  true  that  he  does  not  always  read  with  disoimimii 
judgment  the  words  selected  by  him,  or  committed  to  hia  dx:^ 
that  in  emphasis  he  is  sometimes  erroneous,  and  in  accentusti<:a  i^ 
quently  faulty ;  and  for  these  failings  in  the  artist,  the  art  itd:  b 
been  imjustly  condemned  by  writers  whose  repute  giveswei^ttotk- 
censure.  But  the  heaviest  charge  brought  against  oomposeit  of  t:& 
music,  and  that  which  has  efqposed  them  to  the  keenest  ridicule,  is  *i=: 
eagerness  to  express  the  literal  meaning  of  a  particular  word  rather  tj: 
the  sentiment,  the  sense  of  the  sntire  passage.  This  exceedinglyTiLr.' 
kind  of  imitation,  which  has  not  inaptly  been  called  muacal  ptfvi. 
may  be  traoed  to  a  gross  tnisn^prefaeEoion  of  the  rule,  that "  the  wc 
should  seem  an  echo  to  the  sense/'  and  is  the  vice  not  only  of  compter-:^ 
of  an  inferior  order,  but  occasionally  of  some  of  the  highest  dasa.  h 
great  Handel  himself  is  not  wholly  exempt  from  its  influeDoei  In  t 
fine  chorus,  "Wretched  lovers,  quit  your  dream"  (in  'Acisc 
Galatea'),  when  the  line  "Hark!  how  the  thund'ring  giant r?£: 
occurs,  he  makes  the  bases  roar  in  a  long  division,  till  they  oearijgs 
for  breath.  But  this  is  a  verb  that  proves  very  seductive  to  oompose:^ 
in  two  of  our  best  glees  it  sets  the  voice  a*roaring  through  kt-s. 
bars: — in  the  one,  because  the  poet  (Ossian)  asks,  **  Who  comes  c 
dark  from  ocean's  roar  /  "  In  the  other,  because  the  poet  (Gr&j)  sy- 
"The  rocks  and  nodding  groves  re-bellow  to  the  roar/"  Essk- 
favourite  air,  "What  passion  csnnot  music  nuse  and  qudl  fir-: 
Dryden's '  Ode  to  St  Cecilia's  Day,'  sends  the  voice  tumbling  dor.. 
fuU  octave  at  the  words  "  faces  fell."  In  the  same  woik  the  ss^- 
condemned  to  ascend  to  a  note  which  few  can  reach,  and  noK  c. 
sustain  without  lungs  of  very  unusual  capacitgr*  merely  becaose  '- 
author  says,  ''The  trumpet  shall  be  raised  on  high,"  Oorgies^' 
English  composer,  Pnrcell,  could  not  resLst  the  temptation  offeree :. 
the  words  "  They  that  go  doum  to  the  sea  in  ships,"  from  the  I0'< 
Psahn,  in  setting  which  he  commits  the  bass  voice  to  so  very  b< 
deep,  that  there  was  only  one  man  in  his  day  who  could  emg  ti* 
anthem.  "Some  eminent  musicians,"  Sir  William  Jones  obKr^^ 
"  have  been  absurd  enough  to  think  of  imitating  laughter  and  c^ 
noises ;  but  if  they  had  succeeded,  they  would  not  have  made  tBsc^ 
for  their  want  of  taste  in  attempting  it;  for  such  ridiculoui  imiUt- 
must  necessarily  destroy  iAtd  spirit  and  dignity  of  the  finest  poes: 
This  discerning  and  elefipuit  writer  most  likely  points  at  the  song  x^- 
chorus, "  Haste  thee,  nymph,"  in  HandeVs  settmg  of  Milton's  'L'AI]t,2^ 
in  which  is  the  line, "  Ajid  Laughter  holding  both  hia  adet.'  •-■ 
singers  in  this,  it  must  be  allowed,  never  baulk  the  intentufi  d  ^' 
composer,  but  affect  to  laugh  almost  convulsively.  Many  other  is^ 
of  similar  mistaken  efforts  at  direct  imitatioii  might  ht  adduced  ine 
the  works  of  Handel,  and  that  great  oompoeer's  supreman^  in  the  f- 
renders  him  especially  liable  to  animadversion  when  misled  bf  s 
erroneous  oonceptlon  of  the  words  i  but  he  has  been  chai;ged  c^ 
many  supposed  imitations  which  he  never  contemplated,  sudi  s  •! 
^hippwg-chwniM,  the  roeking-ehorM,  &c.  We  have  however  ■» » 
much  as  is  necessary  on  this  part  of  our  subject. 

In  the  aooon^paniment  to  vocal  music,  muoh  greato*  freea<fls ' 
imitation  is  allowabis  than  in  the  voice  part:  kept  within  ^ 
bounds  which  good  sense  and  cultivated  taste  prescribe,  it  atfbnis  ^. 
efficlsnt  aid,  by  giviqg  greater  force  to  the  poetry,  and  contribi^  - 
the  completion  of  the  general  design.  It  also  adds  harmony  to  «^ ' 
most  important,  if  not  an  indispensable  support  Nearly  a^*^ 
imitation  can  do,  should—as  the  elder  Dr.  Gregory,  of  Edtnbai^ .; 
some  admirable  remarks  on  music,  has  observod--j»  '"'^'^^^ 
acoompaniments,  as  these,  on  aooount  of  the  greater  oofflpasa^'^J^ 
of  instrumantB,  are  better  adapted  to  euoh  a  paiT<i^^^,7t^^ 
which  ought  to  be  left  at  liberty  to  express  the  sentiments,  u  »t; 
has  sometimes  fiuied  in^imitations  by  the  voice,  ha  has  often  sao^'^ 
\a  those  by  the  acoon^Muiying  instruments.  We  nsod  but  m^  ' 
prwd  to  his  bcMitilul  song  in  <  U  Fenaeroto' — 

"  Oft  on  a  plot  of  rising  ground 
I  hear  tbs  far^^ff  curfew  lound,'^" 

where  he  has  imitated  the  beU  by  the  deep-toned  strings  of  ^^ 
confining  the  voice  to  those  notes  of  pleasing,  oonteinplati^as'^ 
eholy,  the  idea  of  which  the  wmds  so  oompletely  ^^^„u!L' « 
tkiil  and  disarimination  an)  shown  in  the  song  of  flalstea,  "f-^^ 
pretty  warblmg  quira,"  in  which  the  flute  imitates  the  ho^J*^ 
the  singer  to  express  in  simple  sounds  that  ianguisbiag  ^^^"^^ 
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idicated  by  the  poetry.  Htindel  was  the  finbwbo  endeaTonred  to 
xcite  tho  idea  of  light  through  the  agency  of  muBical  Bounds :  his 
iiorus  in  the  oratorio  of '  Samson/  "  0  first  created  beam  !  *'  was  written 
r'ith  this  design ;  and  moreover  suggested  to  Haydn  that  grand  oom- 
osition  on  the  same  subject  which  i  admitted  to  be  one  of  his  noblest 
riumphs.  But  the  still  bolder  attempt  of  ttie  former  great  master 
ras  to  convey  to  the  mind,  through  the  same  medium,  a  notion  of 
arkness.  With  this  yiew  he  composed  the  sublime  chorus  in '  Israel 
a  Egypt/  beginning,  "  He  sent  a  thick  darkness  over  all  the  land/'  the 
ccompaniments  to  which,  assisted  by  the  words,  produce  on  persons 
visccptible  of  musical  impressions  mL  that  solemnity  of  effisct,  not 
inpiixed  with  awe,  intended  by  the  author.  The  same  may  be  said  of 
he  remaining  plagues,  in  whieh  the  instrumental  is  the  imitative  and 
uggestive  portion  of  the  music,  while  the  Tocal  portion  is  frequently 
>ut  a  simple  plaintive  air.  The  accompaniment  to  the  words  "  There 
ame  all  manner  of  flies/'  is  wonderfully  expressive  ijt  myriads  of 
lilting,  buzzing,  fluttering,  humming  insects  in  motion;  and  the 
tescription  of  the  entrance  of  the  frogs  even  into  the  king's  diamber, 
B  rendered  vivid  by  the  measured  leap  performed  by  hundreds  of 
nstruments,  and  that  without  the  slightest  approach  to  the  ludicroua 
rhat  grand  chorus  which  announces  the  congealing  of  the  waters,  is 
nainly  indebted  for  the  extraordinary  sensations  which  it  produces  to 
he  marvellous  accompaniments,  wluch  seem  to  betoken  a  solidifying 
tiflening  process,  gradually  extencfing  over  the  whole  orchestra  and 
>ver  the  listeners.  Some  of  the  grandeur  of  these  effects  is  due  to  the 
freatly  increased  orchestras  of  the  present  day,  which  go  ftsr  to  realise 
,he  composer's  original  idea.  A  full  orchestra  in  former  days  contained 
)orhaps  100  performers,  whereas  at  the  present  time  1500  skilled 
niiRicians  may  take  part  in  these  choruses. 

Haydn,  though  sometimes  ambitious  of  achieving  by  musical  means 
nore  than  the  art  can  accomplish,  was  often  most  happy  in  indirect 
initation  by  instrumental  accompaniments;  witness  the  magnificent 
>\irst  of  sound  in  the  first  chorus — ^to  which  we  have  just  alluded — ^in 
The  Creation/  at  the  words,  "  and  there  was  li^t."  Witness  also  his 
mimical  picture,  in  the  same  oratorio,  of  the  rismg  sun,  the  slow  swell 
)f  the  instruments  in  ascending  notes  describing  the  gradual  progress 
)f  the  luminary  towards  the  horizon,  and  the  full  power  of  the  band 
lepicting  its  refulgent  splendour.  And  how  beautiful^  the  composer 
contrasts  with  the  solar  blaze,  the  soft,  serene  beams  of  the  compare- 
lively  small  orb  which  reflects  its  borrowed  light  I 

Music,  which  is  both  a  science  and  an  art,  is  divided  into  Speculative 
3r  theoretical,  and  Practical.  Speculative  Music  explains  the  nature  of 
musical  sounds ;  shows,  by  demonstrating  their  ratios,  how  they  are 
related  to  each  other ;  and  investigates  their  physical  and  moral  eflects 
when  in  a  simple  or  in  a  combined  state :  it  is,  in  few  words,  the  phi- 
losophy of  the  art.  Practical  Music  is  the  application  of  theoretical 
|)rincipleg,— the  proper  conduct  of  sounds  as  to  their  progression, 
duration,  union,  and  adaptation  to  words,  voices,  and  instrument,  and 
is  the  art  of  composition.  The  performer,  who  merely  executes,  stands 
in  the  fame  relation  to  music  as  the  actor  does  to  the  drama,  or  the 
reciter  to  the  poem  :  though  he  requires,  in  order  to  excel,  consider- 
able knowledge  of  the  subject  and  superior  taste,  yet  he  is  but  no 
njierator — a  singer  or  a  player,  and  not,  strictly  speaking,  a  musician. 

Speculative  Music  is  subdivided  into  Acoustical,  Mathematical,  and 
Metaphysical  [Acoustics;  Harmonics;  Souwd;  Temperament.] 
Practical  Music  into  Vocal  and  Instrumental,  the  several  kinds  of  which 
are  noticed  under  their  respective  heads.  The  chief  component  parts 
of  practical  music  are,  Melody,  Harmo»t,  and  Rhtthm,  to  which  we 
rt'f er.  See  likewise  Accent,  Air,  Chord,  Compositiow,  CouKTERPorNT, 
Modulation,  Thorouqh-Basb,  Time,  &c. 

MrsiC,  HISTORY  OF.  The  origin  of  music  is  involved  in  an 
olscurity  which  no  ingenuity,  no  laboiu',  has  hitherto  been  able  to 
rlii^pel;  analogy  and  conjecture,  therefore,  have  supplied  the  want  of 
facts,  in  the  absence  of  any  assistance  except  what  doubtful  histories 
and  the  fables  of  mythologhrts  have  afforded,  which  si  best  have  held 
out  but  a  dim  Hght,  and  more  often  misled  than  aided  the  inquirer  in 
his  rese<\rches. 

It  has  been  supposed  by  some  writers  whose  names  stamp  a  value  on 
all  that  has  proceeded  from  them,  that  song  and  speech  are  eoeval,  an 
opinion  which  will  hardly  bo  disputed,  il  by  song  are  meant  sounds 
which,  though  vocal  and  sustained,  are  devoid  of  rhythm,  governed  by 
no  scale,  and  consequently  productive  of  *no  melody,  in  the  modem 
acceptation  of  the  word;  but  if  the  term  is  intended  to  signify  a 
regular  system  of  tunable  measured  notes,  then  we  shaQ  not  hesitate 
to  say  t^iat  such  advance  towards  art  could  only  have  been  made  by 
people  proceeding  fast  in  czviKsation,  and  communing  through  the 
medium  of  a  language  adequate  to  all  the  ordinary  purposes  of  mao  in 
a  social  state. 

We  are  told  by  Lucretius,  in  a  passage  often  quoted  from  the  fifth 
book  of  his  poem '  De  Kerum  Natura/  that  the  birds  taught  man  to 
Biug,and  that  the  invention  of  musical  instruments  of  the  inflatile  kind 
was  suggested  to  him  by  the  sounds  produced  from  reeds  when  the 
western  wind  blew  over  them  : — 
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And  taught  him  aorgt  Iniforo  his  art  began. 
And  while  >ofc  exeniu^  gales  blew  o*er  the  plains, 
And  shook  the  coondiDg  reeds,  they  taught  the  awainsj 
And  thus  the  pipe  was  flnun'd,  and  toneftil  reed.'* 


This  has  certainly  the  merit  of  being  very  poetioal,  whatever  relianee 
the  historian  may  plaoe  on  it.  Tho  same  notion  concerning  wind  instru- 
ments is  foimd  in  Ovid's  beautiful  account  of  the  transformation  of  the 
nymph  Syrinx  into  reeds.  But  Thomas  Aquinas,  the  "Angelic  doctor,** 
cited  by  Padre  Giambattista  Martini,  in  his '  Storia  ddla  Musioa,'  dis- 
dains to  follow  the  example  of  the  heathen  author  of  the  '  Metamor> 
phoses/  or  the  disciple  of  Epicurus,  and  leave  the  origin  of  musie  to 
chance ;  on  the  contrary,  the  noble  Italian  sunt  informs  us  that  the 
first  man  was  endowed  by  the  Creator  with  every  kind  of  knowledge, 
and  that  he  excelled  in  music,  as  well  as  in  all  other  arts  and  sciences. 

But  quitting  ihe  ingenious  guesses  and  fictions  of  poets  and  tho 
reveries  of  enthusiasts,  we  find  Jubal,  the  seventh  in  descent  from 
Adam,  mentioned  in  Scripture  as  "  the  father  of  such  as  hiuHlle  the 
harp  and  organ"  These  terms,  however,  must  not  be  understood 
quite  literally ;  they  are  generic,  and  signify  all  instruments  of  the 
stringed  and  tube  kind.  The  difi^rent  versions  vary  in  the  translation 
of  the  original :  the  French  render  the  word  harp  by  vichm.  Though 
the  earliest  authentic  record  of  music  extant  is  that  in  Genesis,  yet  it 
is  nearly  certain  that  the  Jews  acquired  their  knowledge  of  it  from  tho 
Egyptians.  The  whole  generation  of  the  IraeHtes  led  forth  by  Mosee 
from  their  captivity  were  bom  in  Egypt,  in  which  it  seems  to  be 
agreed  music  as  an  art  originated ;  though  Diodorus  Siculus  even 
denies  that  it  was  ever  practised  there :  but  his  assertion  is  not  only  in 
opposition  to  Herodotus,  and  at  utter  variance  wiUi  what  Plato  says, 
who  travelled  into  that  country  to  become  -acquainted  with  the  arts 
and  sciences,  but  is  proved  by  modem  discoveries  to  be  the  very 
reverie  of  truth.  The  fresco  painting  of  a  harp,  found  by  Bruce  in  an 
ancient  tomb  near  the  ruins  of  Thebes,  which  is  undoubtwlly  of  very 
high  antiquity,  is  an  indisputable  proof  of  the  progress  made  by  the 
early  Egyptians  in  music.  In  form,  dimensions,  and  ornament,  this 
instrument  might  be  mistaken  for  one  of  modem  date,  insomuch  that 
when  a  drawing  of  it  was  first  shown  in  London  considerable  doubtir 
were  entertain^  of  its  fidelity.  Forty  years  after,  however,  M.  Denon 
bore  testimony  to  the  truth  of  Bruce's  description  and  the  accuracy  of 
his  sketch,  since  which  RoselBni's  'Monumenti  dell*  Egttto'  and 
Wilkinson's  '  Ancient  Egypt '  have  confirmed  all  that  the  two  former 
had  said  on  the  subject.  Other  instruments  have  been  found  scul^ 
tured  or  painted  on  Egyptian  monuments,  several  of  which  are  in  the 
British  Museum,  and  they  furnish  evidence  of  the  state  of  music  in 
Egypt  in  the  remotest  times.  These  are  sufficient  proofs  of  early 
E^ptian  knowledge  in  the  musical  art.  That  it  continued  to  be 
cufevated  in  Egypt  under  the  Macedonian  dynasty  there  can  be  no 
doubt.  Athenams,  in  his  account  of  a  Bacchic  festival  given  by  Ptolemy 
Philadelphus, — the  munificent  patron  of  all  the  liberal  and  useful  arte, 
who  made  Egyjit  the  mart  of  the  world, — tells  us  that  more  than  600 
musicians  were  employed  in  the  chorus,  and  that  among  these  were  800 
performers  on  the  cithara,  or  lyre. 

Of  the  music  of  the  Hebrews,  nearly  all  that  is  known  is  to  be 
collected  from  the  Scriptures,  and  the  Bible  is  in  the  jMssession  of 
every  one.  There  we  meet  with  the  first  recorded  song,  which  Moses 
sang  at  the  head  of  the  tribes,  after  the  miraculous  passage  of  the  Bed 
Sea.  To  this  responded  Miriam  the  prophetess,  having  a  timbrel  or 
tambourine  in  her  hand,  and  being  attended  by  all  the  women,  carrying 
the  same  instruments,  and  dancings  Music  formed  an  essential  part  of 
every  Jewish  ceremony.  The  priesthood  were  musicians  by  office, 
which  was  hereditary  :  they  were  4000  in  number,  divided  into  bodies, 
each  of  which  had  its  chief  or  leader.  At  the  dedication  of  Solomon's 
temple  a  prodigious  band  of  priests,  blowing  trumpets,  attended. 
Josephus  teQs  us  that  200,000  musicians  were  engaged ;  but  as  his 
statement  is  unsupported  by  scriptural  history,  we  may  venture  to 
consider  it  as  a  mistake  arising  from  some  misapprehension,  or  else  as 
a  manuscript  error.  A  Hebrew  writer  enumerates  36  musical  instru- 
ments that  were  kept  in  the  sanctuary,  all  of  which,  he  says,  the 
prophet-king  David  could  play.  These  are  reduced  to  83  by  another 
account.  It  is  worthy  of  remark  that  many  of  them,  under  other 
names,  are  still  met  with  in  the  East  and  in  Egypt,  and,  as  far  as  can 
be  ascertained,  very  little  changed  from  their  original  form.  Martini 
has  given,  from  a  manuscript  of  1699,  what  he  believes  to  be  speci* 
mens  of  the  melodies  sung  by  the  Jews  to  certain  Psalms ;  but  they 
are  printed  in  the  obsolete  notation,  without  bars,  and  having  no  words 
added  to  them  by  which  the  measure  might  perhaps  have  been  made 
out,  it  is  impossible  to  enter  thoroughly  into  their  meaning. 

The  music  of  the  Greeks  has  enga^  the  notice  of  so  many  searchisg 
antiquaries  and  i^atient  mathematicans — such  profound  learning  and 
unwearied  labour  have  been  bestowed  on  it — it  has  provoked  so  much 
controversy,  and  the  dispute  has  proved  so  barren,  that  we  enter  on 
the  subject  reluctantly,  if  not  fearfully.  But  before  proceeding  further, 
we  thitik  it  right  to  say  that,  after  a  diHgent  investigation  of  the  sub- 
ject, on  which  we  entered  with  an  unprejudiced  mind,  il  is  our  decided 
opinion  that  what  is  now  called  Greek  musie  has  hitherto  proved  per- 
plexing  chiefly,  if  not  solely,  on  account  of  the  term  having  been 
misunderstood.  We  believe  that  by  motmke  (/iovo'uc^)  the  Gredcs 
meant  poetry  tung,  with  some  sort  of  accompaniment,  and  that  the 
modems  have  fallen  into  error  by  overrating  the  importance  of  the 
melodic  part,  treating  this  as  the  principal,  and  poetry  only  as  an  ally. 

Music  was  a  comprehensive  term  with  the  Greeks,  embracing,  among 

I'  other  things  which  we  shall  have  occasion  to  mention,  melody  {melopogici, 
literally  the  maJemg,  or  oompoBition,  qf  the  wng)  and  poeti^.    There 
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U  no  one,  M.  Villoteau  remariu,  who,  after  an  attentive  penisal  of  the 
ancient  writen,  is  not  convinced  that  eloquence,  poetry,  and  melody 
were  in  early  ^mes  governed  by  musical  principleB,  that  they  were 
taught  by  the  same  master,  and  that  the  three  arts  were  but  one 
science.  The  Greeks  never  separated  poetry  from  melody ;  the  poet 
hiT«y»lf  set  the  notes  to  his  own  verses,  and  in  the  early  times  sang 
them  at  the  pubUc  games  and  festivals.  The  Greek  tragedies  were 
openu,  observes  Payne  Knight,  meaning,  we  presume,  that  they  were 
in  a  kind  of  recitative ;  and  he  is  borne  out  in  his  assertion  by  the  best 
authorities.  Aristotle,  in  his  treatise  on  poetry,  considers  the  fnimc  of 
tragedy  as  one  of  its  most  essential  parts.  The  nature  of  this  mime 
is  indicated  by  several  writers,  but  is  more  clearly  pointed  out  by 
PhilodemuB  than  by  any  other,  in  his  work  in  abuse  of  music  (one  of 
the  papyri  found  in  Herculaneum,  imrolled  and  published  at  Naples 
in  1793),  wherein  it  is  described  as  a  melody  nearly  approaching  ordi- 
nary speech ;  that  is  to  say,  recitativa  Horace  calk  Apollo  the  wnger. 
The  ancient  poets  give  us  to  understand  that  their  verses  were  twng, 
and  this  is  to  be  construed  literally  in  the  case  of  the  Greek  poets. 
Homer,  according  to  tradition,  sang  his  own  epics.  But  it  is  needless 
to  multiply  proofs  of  a  fact  so  generally  received. 

Admitting,  then,  that  Greek  poetry  of  all  kinds — religious,  epic, 
dramatic,  &c. — was  really  sung,  let  us  imagine  what  was  meant  by  the 
word  gvnging.  It  is  not  to  be  imagined  that  Homer,  Tyrtseus,  Pindar, 
&c.,  were  singers,  in  our  acceptation  of  the  word ;  the  supposition  is 
too  absurd  to  be  entertained  for  a  moment.  But  even  allowing  them 
to  have  been  as  perfect  in  the  vocal  art  as  the  modems  are,  would  they 
have  condescended  to  deliver  their  poetry  in  long  flights  of  notes,  in 
divisions,  in  trilia,  and  in  passages  that  render  it  difficult,  and  some- 
times impossible,  to  get  at  tae  sense  f  If,  however,  they  had  attempted 
to  make  their  "  heaven-bred  poesy ''  subservient  to  song,  would  they 
have  found  a  patient  audience? — ^Assuredly  not;  for  the  animating 
appeal,  the  interesting  narrative  clothed  in  poetical  language,  the 
pathetic  description,  were  what  the  Greeks  delighted  in,  and  certainly 
would  not  have  surrendered  for  the  sake  of  a  tune.  Moreover,  it  must 
be  recollected,  and  is  a  very  important  consideration,  that  when  the  art 
of  printing  was  unknown,  and  manuscript  copies  of  poems,  &c.,  were 
imattainable  by  the  people  at  large,  on  account  of  the  expense,  the 
miiltitude  had  no  means  of  becoming  acquainted  with  the  productions 
ol  their  poets  but  by  hearing  them  recited;  and  as  crowds  assembled  for 
this  purpose,  the  best  mode  of  rendering  the  voice  of  the  reciter 
audible  to  many,  and  these  congregated  in  open  places,  was,  to  pitch  it 
rather  high,  and  confine  it  to  a  small  number  of  fixeid  musical  notes. 
Such  is  still  the  practioeif  and  with  the  same  intent,  in  all  cathedrals, 
and  is  called  chanting — a  usage  which  has  doubtless  been  transmitted 
from  the  remotest  ages.  Such,  too,  is  the  method  adopted  by  the 
improwUaiori,  whose  art,  we  are  persuaded,  is  of  the  highest  antiquity, 
and  whose  singing,  it  is  our  belief,  much  resembles  that  of  the  ancient 
Greeks  in  delivering  their  verses.  Those  extemporaneous  poets  always 
require  an  instrumental  accompaniment  of  a  simple  kind,  to  keep  the 
voice  in  tune,  and,  as  they  confess,  to  animate  them.  The  Greek 
reciters  also  were  accompanied  either  by  the  lyre  or  the  flute,  and 
probably  for  the  same  purposes.  The  flute  was  the  companion  of  elegiac 
poetry ;  the  lyre  of  the  epic  and  the  ode. 

By  what  is  called  Greek  music,  therefore,  we  understand  the  union 
of  poetry  and  music,  the  former  of  the  two  exercising  the  greatest  sway 
over  the  mind,  because  expressing  noble  sentiments,  gracefully  incul- 
cating reUgion  and  morality,  teaching  obedience  to  the  laws,  exciting 
generous  feelings,  and  inspiring  patriotism  and  courage  by  tiie  praise 
of  those  who  had  distinguished  themselves  by  their  public  services  and 
their  valour.  It  is  thus  we  account  for  the  effects  said  to  have  been 
wrought  by  ancient  music ;  for  it  is  impossible  that  Plato  should  have 
been  thinking  of  mere  vocal  melody  and  the  sounds  of  mean  and 
imperfect  instruments,  when  he  saia  that  no  change  can  be  made  in 
music  without  aflecting  the  constitution  of  the  state — an  opinion  in 
which  Aristotle  acquiesced,  and  which  Cicero  afterwards  adopted.  It 
is  not  to  be  credited  Uiat  the  laws  of  Lycui^gus,  set  to  measured  sounds 
by  Terpander,  were  turned  into  a  song,  or  that  this  Lesbian  musician 
quelled  a  sedition  in  Sparta  by  singing  some  pretty  air  to  the  mob.  It 
is  absurd  to  suppose  that  when  Polybius  tells  us  of  a  savage  nation 
civilised  by  music,  he  means  to  say,  by  coarse  pipes  and  guitars ; — and 
not  less  ridiculous  is  it  to  imagine  that  men  were  raised  to  the  rank  of 
chiefs  and  the  dignity  of  legislators,  solely  on  account  of  their  taste  in 
singing,  or  their  skill  on  the  lyre  and  the  flute. 

We  cannot  quit  the  subject  of  the  vocal  music  of  Greece  without 
adding  a  few  words  concerning  the  Greek  Numet  and  Seolia.  The 
former  (from  v6itot,  nomos,  a  Uxw)  were  so  called,  says  Plutajxih,  because 
they  were  not  allowed  to  transgress  certain  melodic  rules  by  which 
they  were  characterised,  and  were  at  first  hymns  to  the  Gods.  The 
latter  were  songs  of  a  less  restrained  kind,  sung  at  banquets  and  enter- 
tainments, by  great  proficients ;  hence  Hesychius  derives  the  term  from 
VKoXiht  {ikxmM,  ^difficuU  to  ting).  But  others  think  that  the  word 
should  be  rendered  literally, — crooked,  foUowing  a  icrtuofUM  coune, — 
because,  at  table,  it  did  not  pass  regularly,  but  coily  to  those  who  were 
skilful  singers.  Plutarch,  on  the  authori^  of  Pindar,  tells  us  that  the 
KoUa  were  invented  by  Terpander.  MUller,  in  his  '  History  of  the 
Idterature  of  Ancient  Greece,'  considers  Terpander  to  "  have  been  pro- 
perly the  founder  of  Greek  music."  He  also  invented  the  seven-stringed 
lyre,  and  was  probably  the  first  to  set  poetry  to  music. 


As  to  the  instrumental  music  of  the  Greeks,  we  confess  our  mahl- 
to  treat  the  subject  in  a  satisfactory  manner.  ^  The  accounts  givee  .- 
by  the  ancient  writers  are  either  so  suspicious  or  ao  ind^nite,  ix  | 
nearly  all  our  labour  in  endeavouring  to  gain  some  knowledge  A  r. 
nature  has  been  expended  in  vain.  Having  Bianchini's  learned  t-. 
on  ancient  instruments  before  us,  we  are  enabled  to  form  some  cpm^i 
of  their  capabilities,  and  our  opinion  is  not  in  their  favour.  71-; 
appear  to  have  been  rude,  and  suited  only  to  music  of  the  eiza^ 
description. 

The  musical  scale,  or  disdiapason,  of  the  Greeks  comisiaed  u 
octaves,  the  lowest  note  of  which  was  ▲,  the  first  space  in  the  bax  • 
the  modems.  This  was  divided  into  five  Tetrachords,  or  sabdirk :, 
of  four  sounds  in  each,  the  extremes  being  at  the  distance  of  a  focr^ 
[Tetbachobd.]  The  notes  or  sounds  were  represented  by  the  kk!^ 
of  the  alphabet,  great  and  small,  which,  in  order  to  extend  their  v^- 
cation  and  distinguish  the  various  modes,  were  placed  in  diffgrc. 
positions— the  direct,  the  averted,  the  inverted,  and  the  horiajsa. 
and  these  were,  as  occasion  required,  altered  in  form.  The  tzsH  t 
duration  of  the  notes  was  known  by  the  long  and  short  syllabus  *. 
which  they  were  set;  the  long  syllftble  was  in  duration  as  tw%**L' 
short  as  one.  But  we  know  only  the  comparative  times  of  these;  a 
the  positive  lengths  of  notes  we  remain  in  ignorance.  The  moresc: 
however  of  Greek  music  is  supposed  to  have  been  slow.  The  oab 
were,  according  to  Alypius,  fifteen  in  number  :  'Aristoxenus  sab 
them  thirteen,  each  a  semitone  distant  from  the  next  in  order.  Uccs 
the  word  Modi  we  have  given  the  table  of  Alypius ;  that  of  Aristcxcsa 
the  oldest  of  the  Greek  writers  on  music,  commences  with  the  Hr- 
dorian,  the  lowest,  and  varies  considerably  in  the  key-note  from  tix  : 
Alypius,  and  there  are  no  certain  means  of  reconciling^  the  discnfar^y 

By  the  word  lUXot  (mdot)  the  Greeks  generally  signified  wiat  v> 
call  air,  or  something  like  it;  but  sometimes.  Twining  recan: 
"  they  used  it  in  the  sense  of  ofifioWa,  that  is,  melodp  abstncted  fr.i 
rhythm,  or  time ;  sometimes  for  foecuured  melody  y  and  8ometim£s  k 
equivalent  to  tong,  including  melody,  rhythm,  and  words."  Bv  o^i 
(karmowUC)  they  intended  simply  to  express,  as  'we  have  in  a  ktss 
article  observed,  the  proper  relationship  of  one  sound  to  another— i. 
pleasing  agreement  of  intervals;  that  ia  to  say,  melody.  Meta^e. 
oelieves  that  by  this  term  the  Greeks  signified  what  we  mtas.  j 
melody,  founding  his  opinion  on  the  following  passage  from  Plato  '1- 
Legib.',  lib.  ii.) : — The  regulation  of  the  movement  it  coMed  rhjd^ 
hut  the  regulation  of  the  voice  ii  called  harmony. 

The  long-contested  question,  whether  the  Greeks  understood  coasx- 
point,  or  music  in  parts,  seems  now  to  be  set  at  rest,  and  detensba. 
in  the  negative  by  a  preponderating  weight  of  authority  and  a  hrr. 
majority  of  voices.  To  what  we  have  before  remarked  on  this  subjit 
[Habmont],  we  now  add,  that  further  inquiry  and  reflection  have  or 
confirmed  the  opinion  we  have  long  entertained,  namely,  ihat  thsos. 
the  ancients,  by  mere  accident,  if  not  from  experiment^  must  br 
been  acquainted  with  the  effect  of  simultaneous  sounds  nevertka^* 
that  which  we  call  harmony  formed  no  pai*t  of  their  musical  ait,^^ 
theoretically  or  practically.  And  we  repeat  our  belief,  that  m  ^' 
union  of  poetry  and  song,  which  undeniably  operated  with  sort 
amazing  force  on  all  classes  of  the  people, — which  inflamed  thean  vid 
ardoiur, — softened  them  into  obedience,  and  melted  them  into  pi^r- 
musio  was  but  the  ally  of  verse. 

Of  their  instrumental  music,  or  music  without  the  voice,  we  are  tj^ 
that  Hie  flute-players  by  profession — who  certainly  were  exceedic^? 
encouraged  and  most  extravagantly  paid  for  their  serviced  in  the  his 
times  of  Greece — piqued  themselves  chiefly  on  the  strength  of  O 
sounds  they  could  produce  from  the  instrument;  and  that  tbf 
trumpeters  thought  Uiemselves  fortunate  if,  in  their  contests  at  tbf 
public  games,  they  escaped  wiUiout  the  ruptxire  of  a  blood-vessd  ht 
the  violence  of  their  exertions.  It  is  to  such  performances  Arist^ 
must  allude  in  saying,  *'  I  disapprove  all  kinds  of  di£S.culties  in  the  ax 
of  instruments,  and,  indeed,  in  music  generally ;  I  mean  such  tricb  v 
are  practised  at  the  public  games,  where  the  musician,  instead  d 
recollecting  what  Ib  the  true  object  of  his  art,  endeavours  onljv 
flatter  the  corrupt  taste  of  the  multitude."  Facts  and  remarks  Bt 
these  do  not  lead  to  any  favourable  opinion  of  Grecian  performen.  r 
is  likely  however  that  they  pleased  most  when  they  played  the  ain  sd 
to  the  favourite  poems  and  popular  verses.  And  there  seems  sm/ 
reason  to  believe  that  they  extended  these  by  additions,  sometiis^ 
studied,  but  often  extemporaneous,  resembling  what  are  in  modo^ 
language  called  variations,  or  an  amplification  of  the  theme. 

It  was  a  tradition  that  Cadmus,  with  his  Phnpmicians,  introdaced 
music  into  Greece.  But  Plutarch,  in  lus  *  Dialogue  on  Music/  &s 
makes  Lycias,  a  professor  of  the  art,  repeat  the  statement  d 
Heraclides,  that  Amphion,  the  son  of  Jupiter  and  Antiopei,  taught  tb 
Greeks  to  compose  and  sing  lyric  poetry :  then,  by  a  second  miff- 
locutor,  Soterichus,  contradicts  the  first,  assigning  to  ApoUo  the  met: 
of  having  converted  Greece  into  a  musical  nation.  The  invention  d 
the  lyre  of  tluree  strings  is  given  to  the  Egyptian  Mercury,  or  Thoth. 
that  of  seven  strings,  to  the  second  or  Grecian  Mercury.  Chiron,  tbe 
centaur,  taught  Achilles  music.  Orpheus  was  the  musical  pupil  c^f 
Linus,  and  master  of  Hercules.  Then  came  Olympus,  Terpander,  aod 
others.  Terpander  ia  said  to  have  appeased  an  insurrectioo  is 
Laoedsmon  by  his  songs.  He  rendered  a  most  important  service  U 
the  art  by  inventing  a  method  of  representing  muuoal  aounda   TS 
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iiB  time  muBic  was  quite  traditional,  and  depended  on  the  memory, 
md  sometimes  the  caprice,  of  the  performer.  Plutarch  says  of  him,  on 
she  authority  of  Alexander,  an  historian,  that  he  took  Homer  for  his 
nodel  in  Tersification,  and  Orpheus  for  the  style  of  his  melodies. 
The  musical  compositions  of  Orpheus,  the  same  writer  adds,  were 
wholly  original. 

Many  very  celebrated  players  on  the  flute  are  mentioned  in  musical 
listory.  Damon  taught  Pericles  and  Socrates  the  use  of  this  instru- 
uent.  Antigenides  and  Dorion  were  also  renowned  for  their  talents. 
But  the  performer  who  excited  most  admiration  was  of  the  gentler 
lex.  Lamia  was  no  less  distinguished  by  wit  and  ability  than  by 
personal  charms.  After  captivating  many  by  her  skill  as  a  flute- 
}layer,  and  by  her  beauty,  Demetrius  Poliorcetes  became  violently 
mamoured  of  her,  and,  through  her  influence,  conferred  such  extra- 
>rdinary  benefits  on  the  Athenians,  that  they  dedicated  a  temple  to 
ler.  whatever  may  have  been  the  style  of  flute-playing,  or  of  the 
nusic,  it  is  certain  that  in  Qreece  the  performers  were  in  great  favour. 
Kenophon  says,  that  if  an  indififerent  player  wished  to  pass  for  one  of 
superior  talent,  he  must  famish  his  house  richly,  and  appear  abroad 
frith  a  large  retinue  of  servants,  as  the  great  performers  do.  It  is  said 
:;hat  a  flute  used  by  a  celebrated  Theban  musician,  Ismenias,  cost 
nearly  six  hundred  pounds  sterling. 

Pythagoras,  of  whom  an  idle  story  was  long  current,  about  a  black- 
imith's  shop,  hammers,  and  anvils,  contributed  much  to  the  improve- 
ment of  music  by  his  calculations  and  philosophical  experiments.  To 
iiim  also  is  attributed  Uie  addition  of  an  eighth  string  to  the  lyre. 
Elis  notion  concerning  the  mtuic  of  the  spheres — music  produced  by  the 
motions  of  the  heavenly  bodies — was  one  of  those  whims  in  which 
p-eat  geniuses  are  apt,  now  and  then,  to  indulge.  He  was  of  the  sect 
>f  severe  musicians,  of  those  who  reduced  music  to  mathematical 
precision,  and  regulated  all  sounds  by  calculations,  allowing  no  licence 
bo  the  ear.  Of  an  opposing  school  was  Aristoxenus,  bom  at  Tarentum 
in  Italy,  about  850  years  B.C.,  who  thought  the  ear  entitled  to  share 
mth  mathematical  principles  in  determining  the  effect  of  modulated 
rounds.  He  was  a  most  voluminous  writer  on  many  learned  subjects. 
OS  these  his '  Elements  of  Harmonics '  are  all  that  have  reached  us, 
md  stand  first  in  the  collection  published  by  Meibomius.  Next  in 
hat  excellent  work  is  an  '  Introduction  to  Harmonics,'  by  Euclid,  the 
^ometrician ;  and  this  is  followed  by  his '  Section  of  the  Canon,'  con- 
utining  short  and  clear  explanations  of  the  constituent  parts  of  Greek 
cnusic.  Ptolemy,  an  Egyptian,  and  not  the  astronomer,  wrote  a  treatise 
In  three  books  on '  Harmonics,'  which  Dr.  Wallis  printed,  with  a  Latin 
version,  a  preface,  and  appendix,  in  1682.  He  enters  at  large  and 
deeply  into  the  subject,  and  his  principles  have  a  tendency  to  reconcile 
the  hostile  sects  of  Pythagoreans  and  Aiistoxenians.  This  object  was 
pursued  with  success,  by  Sir  F.  H.  Styles,  in  his  paper  pubUished  in 
the  5l8t  volume  of  ibe  'Philosophical  Transactions.  In  Plutarch's 
'Dialogue  on  Music'  much  information  concerning  ancient  Greek 
music  is  to  be  fotmd,  but  not  of  the  most  valuable  kind.  Aristides 
Quintilianua  wrote  a  treatise  on  music,  printed  in  the  collection  of 
Meibomius,  which  has  proved  a  useful  work  to  all  subsequent  writers 
on  the  subject.  He  was  enthusiastic  and  fimciful,  but  in  matters  of 
fact  and  calculation  is  worthy  of  confidence. 

The  Romans  acquired  all  their  knowledge  of  the  arts  and  sciences 
from  the  Greeks ;  their  music  therefore  in  no  way  differs  from  that  of 
the  latter;  thou^  they  must  have  had  some  kind  of  song  before  any 
direct  intercourse  had  taken  place  between  them  and  the  polished 
nations  of  Greece.  It  is  certain  that  the  art  was  never  advanced  by 
that  warlike  people,  notwithstanding  the  share  it  had  in  all  their 
religious  ceremonies  and  public  games,  and  the  use  made  of  it  to 
animate  their  troops  and  add  effect  to  their  triumphs,  and  though  it 
formed  an  essentia  part  of  their  theatrical  exhibitions  of  every  kind, 
and  was  even  adopted,  or  affected  to  be  adopted,  as  a  profession  by  one 
of  their  emperors. 

The  Importance  of  muslo  in  the  estimation  of  the  early  Komans  is 
shown  by  a  regulation  attributed  to  Servius  TuUius,  who,  in  dividing 
the  people  into  classes,  directed  that  two  whole  centuries  should  con- 
sist  of  trumpeters,  blowers  of  the  horn,  &c.,  and  such  as,  without  any 
other  imtrwinent,  sounded  the  charge.  It  is  further  proved  by  a  law  of 
the  Twelve  Tables,  which  limited  the  number  of  players  on  the  fiute 
at  funerals  to  ten.  And  another  of  those  laws  enacted,  that  at  the 
praises  of  honoured  men  in  the  assembUes  of  the  people,  there  should 
be  mournful  songs  accompanied  by  a  flute. 

That  the  Roman  drama  was  in  some  way  musical,  is  proved  by  the 
title,  or  didascaUa,  prefixed  to  each  of  Terence's  plays.  A  further 
proof  of  this  is  found  in  the  Institutes  of  QuintiUan,  where,  after 
showing  the  necessity  of  instructing  children  in  music,  he  adds, "  that 
he  does  not  desire  that  they  should  leam  such  music  as  prevails  on 
the  stage,  the  modulations  of  which  are  so  intermixed  with  impudence 
and  wantonness,  tiiat  they  may  justly  be  chax^ged  with  having  extin- 
guished the  poor  remains  of  manly  courage  which  had  been  left." 
That  the  theatrical  music  of  the  Romans  was  similar  to  that  of  the 
Greeks  there  seems  to  be  Uttie  doubt ;  that  it  was  distorted  by  the 
performera  in  Quintilian's  time  is  very  IDcely. 

It  is  remarked  by  Dr.  Bumey,  that  even  during  the  Augustan  age 
the  Romans  had  no  sculptor,  painter,  or  musician,  and  but  one  archi- 
teot,  Vitruvius ;  those,  he  says,  "  who  have  been  celebrated  in  the  arts 
at  Rome  having  been  Asiatics  or  European  Greeks,  who  came  to 
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exercise  such  arts  among  the  Latins  as  the  Latins  had  not  among 
themselves.  This  custom  was  continued  under  tiie  successors  of 
Augustus;  and  those  Romans  who  were  prevented  from  going  into 
Greece  contrived  in  a  manner  to  bring  Greece  to  Rome,  by  receiving 
into  their  service  the  most  able  professors  of  Greece  and  Asia  in  all 
the  arts." 

^  The  Roman  writers  on  music  are  few,  and  almost  worthless.  Vitru- 
vius, in  his  work  on  architecture,  treats  of  the  sound  of  the  voice,  of 
reverberating  vases,  and  of  a  toater-organ ;  but  no  one  has  yet  been 
able  to  discover  what  he  means  by  this  instrument.  He  also  endea- 
vours to  make  plain  the  harmonical  system  of  Aristoxenus,  though  he 
acknowledges  the  difficulty  of  the  task.  St.  Augustine  wrote  on  rhythm 
and  metre ;  Boethius  devotes  five  books  to  music,  merely  to  explain 
the  principles  of  harmonics ;  and  Aurelius  Cassiodorus  treats  of  music, 
among  other  things,  but  his  work,  or  sketch,  is  said  to  consist  of  littie 
more  than  some  general  definitions  and  divisions. 

There  is  every  reason  to  conclude  that  music  remained  stationary 
tin  the  10th  or  11th  century.  The  Romans,  having  borrowed  the  art 
from  Greece,  seem  to  have  bectn  convinced  of  its  perfection  in  the  state 
in  which  they  received  it,  for  there  is  no  evidence  of  their  having 
attempted  to  enlarge  its  narrow  boundaries,  or  in  any  way  to  improve 
it ;  though  a  people  of  more  ingenuity  and  taste  would  have  advanced 
it  at  least  a  few  steps  towards  tliat  point  which^  however  slowly,  it  has 
now  attained. 

In  the  primitive  Christian  church  the  service  consisted  partly  of 
music,  which  is  supposed  to  have  been  chiefly  that  of  the  Greeks,  with 
an  admixture  of  Hebrew  melody.  Menestrier  conjectures  that  the 
early  ecclesiastical  manner  of  singing  was  like  that  of  the  ancient 
theatre,  and  Dr.  Bumey  concura  in  this  opinion ;  though  we  cannot 
but  think  it  more  likely  that  the  "  songs  of  Zion,"  as  performed  in  the 
Jewish  temple,  and  the  chanting  of  the  hymns  at  the  Pagan  altars, 
were  chosen  as  vocal  models  for  devotional  purposes,  rather  than  the 
airs,  or  recitatives,  in  which  the  comedies  of  Plautus  and  Terence  were 
delivered.  Towards  the  end  of  the  4th  centuxy,  St.  Ambrose  digested 
a  musical  service  for  the  church  of  Milan,  wMch  is  called  the  Am- 
brosian  chant,  and  was  founded  on  four  of  the  Greek  modes.  About 
the  year  600  Gregory  the  Great  enlarged  and  much  improved  the 
chant  of  the  church,  by  the  admission  of  four  other  modes,  and  gave  it 
that  form  which  it  still  retains  in  the  Roman  Catholic  service,  and  in 
which  it  is  known  by  his  name.  According  to  Bishop  Stillingfleet, 
music  was  introduced  into  the  English  church  by  St.  Augustine,  in 
the  latter  part  of  the  6th  century,  and  was  subaequentiy  much 
improved  by  St.  Dimstan,  an  excellent  musician,  who,  it  is  said, 
furnished  some  few  churches  with  an  organ. 

The  oi^gan — ^the  most  majestic  and  comprehensive  of  all  musioal 
instruments  in  its  present  almost  perfect  state — is  supposed  to  have 
been  an  improvement  of  the  hydraulicon,  or  water-organ,  of  the  Greeks. 
The  first  mentioned  in  m\isi(»l  history  was  sent,  in  757,  as  a  present 
to  King  Pepin,  from  the  Byzantine  Emperor  Constantino  Copronymus. 
In  the  10th  century  the  organ  was  in  use  in  several  parts  of  Europe ; 
but  it  is  reasonable  to  conclude  that  it  was  then  exceedingly  simple, 
possessing  little  power,  and  rude  in  mechanism :  nevertiidless,  it  may 
fairly  be  assumed  that  the  invention  of  the  organ  hastened  the  dis- 
covery or  practice  of  harmony.    [Orqan.] 

To  Guide,  of  Arezzo,  we  are  indebted  for  many  of  those  improYe- 
ments  in  music  which  led  to  our  present  system ;  though  the  origin  of 
counterpoint  has  been  erroneously  ascribed  to  that  active  and  ingenious 
ecclesiastic.  [Guioo,  in  Bioo.  Div.]  Magister  Franco,  a  member  of 
the  cathedral  of  Cologne  in  the  11th  century,  is  considered  as  the 
inventor  of  what  in  tiie  middle  ages  was  called  Cantus  Mensurabilis, 
which  meant,  notes  showing,  by  their  forms,  their  time  or  duration. 
Most  of  th<.<8e,  however,  have  fallen  into  disuse,  for  the  shortest  in  his 
table  ia  the  semibreve.  Nevertheless  his  system,  carried  out  further 
by  De  Muris,  and  by  degrees  extended,  is  t^at  of  the  present  day,  and 
is  BO  sound  in  principle  that  it  probably  will  never  be  abandoned. 

From  the  11th  to  the  15th  centuiy,  scarcely  anything  is  known  of 
the  progress  of  music.  For  its  history  from  the  latter  period,  we  refer 
to  the  biographical  sketches  of  its  most  eminent  professora  which 
appear  in  the  Biographical  Division  o*  our  work; — to  the  articles 
Academy,  Concert,  Opbba,  Oratobio,&c.  ; — to  the  names  of  musical 
instruments ;  and  to  all  the  terms  under  which  musical  compositions 
of  every  kind  are  described.  From  these  sources  may  be  gathered 
much  of  the  information,  if  not  all,  that  will  be  required  by  the 
general  reader. 

MUSK,  Medical  Properties  of.  Musk,  taken  in  the  dose  of  a  few 
grains,  rouses  the  energy  of  the  digestive  organs ;  and  it  soon  after- 
wards produces  sympathetic  phenomena  the  powers  of  the  whole 
animal  system  appearing  suddenly  increased.  By  repeating  the  dose 
till  half  a  drachm  or  a  drachm  is  consumed,  the  active  principles 
penetrate  the  whole  frame,  influencing  all  the  tissues,  and  exciting 
effects  demonstrative  of  its  stimulatiog  property ;  the  blood  circulates 
with  more  force,  accompanied  sometimes  with  bleeding  from  the  nose : 
the  penpiration  and  other  secretions  are  perceptibly  increased.  Other 
effects  prove  that  it  also  acts  on  the  brain,  spinial  chord,  and  gangUonio 
nerves,  such  as  tendency  to  sleep,  convulsive  movements,  and  parti- 
cularly spasms  of  the  chest  and  abdomen.  Owing  to  idiosyncracies, 
musk  produces  in  some  persons  very  extraordinary  effects,  at  times  so 
violent  that  they  cannot  bear  the  faintest  odour  of  it. 

3  z 


Muiik  hM  been  r«ootnmended  in  typhus  and  other  fevers,  when 
there  ezist  low  delirium,  hiccup,  twitching  of  the  tendons,  ftc.  But 
its  benefloktl  action  is  not  so  constant  as  to  justify  much  reliance  upon 
it.  It  is  much  more  useful  in  diseases  purely  nervous  and  spasmodic, 
where  no  inflammatory  aetion  has  preceded  or  is  present.  Hence  even 
in  epilepsy,  as  well  as  hysteria,  it  is  serviceable.  In  laryngismus 
stridulus,  called  epileptic  croup,  or  crowing  respiration,  of  chil(&en,  it 
is  very  usefiil.  In  combination  with  ammonia  it  is  useful  in  arresting 
a  tendency  to  gangrene.  Likewise  in  retrocedent  gout  it  luis  proved 
successful.  It  was  found  id  little  avail  in  severe  cases  of  Asdatic 
cholera,  though  useful  in  the  milder  forms  of  it. 
Artificial  musk  should  never  be  used  for  medical  purposes. 
MUSKET.    [Abms.] 

MUSLIN,  a  thin  cloth,  or  fine  calico,  made  of  cotton.  The  name  !s 
supposed  to  be  derived  from  Masalia,  since  called  Masulipatam,  near 
Madras,  from  which  place  such  fabrics  were  first  imported  into  Europe. 
Until  the  early  part  of  the  present  century  all  the  muslin  used  in 
Eiu-ope  was  the  manufacture  of  India.  The  durability  of  the  India 
muslins  is  not,  as  some  have  supposed,  the  consequence  of  any  supe- 
riority in  the  quality  of  the  material  of  which  they  are  made ;  for  the 
raw  cotton  of  India  is  far  inferior  to  that  which  is  used  for  tiiese  fine 
fabrics  in  Europe,  and  which  is  brought  from  America  and  from  Egypt. 
The  excellence  of  India  muslins  is  owing  to  the  skill ulness  and  patience 
of  the  spinners  and  weavers  in  that  country.  Some  of  the  muslins  of 
India,  and  especially  those  of  Dacca,  are  of  the  most  astonishing  degree 
of  fineness,  so  as  to  justify  their  poetical  description  as  "webs  of 
woven  wind."  Such  however  has  been  the  result  of  the  inventions  of 
England  in  this  branch  of  industry,  that  not  only  are  the  muslins 
of  British  manufacture  now  used  at  home,  almost  to  the  exclusion  of 
those  woven  in  India,  but  large  quantities  are  exported  to  all  parts 
of  the  world,  and  find  their  way  even  far  into  ^e  interior  of  India. 
Some  of  the  kinds  now  made  by  machinery  are  of  exquisite  fineness. 
[CoTTow  Manufacture.] 

Paisley  and  Manchester  are  the  chief  seats  of  the  muslin  manu- 
facture. Glasgow  houses  now  carry  on  a  vast  trade  in  worked  or 
embroidered  muslin.  At  first,  the  women  and  girls  in  the  district 
within  twenty  miles  of  that  city  were  employed  in  the  work;  but 
afterwards  it  was  found  that  an  abundant  supply  of  such  labour  could 
be  obtained  in  the  north  of  Ireland.  Even  so  early  as  the  beginning 
of  the  present  century,  it  was  estimated  that  20,000  females  earned  a 
living  at  this  muslin  work.  When  working,  the  muslin  is  stretched 
over  a  hoop,  and  kept  in  its  place  by  means  of  another  hoop  slightly 
larger  in  diameter;  the  hoops  are  either  held  between  the  chin  and 
the  knee,  or  supported  on  some  kind  of  stand.  The  embroidering  is  a 
kind  of  chain  stitch,  produced  by  the  needle.  There  are,  however, 
other  kinds  of  tewed  muslin  work  for  which  no  hoop  or  tamborn*  is 
required.  The  extension  of  the  trade  to  Ireland  was  chiefly  deter- 
mined by  the'  circumstance  that,  when  machine  flax-spinning  was 
introduced  in  that  cotmtry,  the  hand-spinners  were  thrown  out  of 
employment,  and  were  glad  to  accept  the  work  which  the  Glasgow 
firms  offered  to  them.  Until  about  the  year  1880  the  patterns  for  the 
muslin-workers  were  printed  from  engraved  blocks,  which  in  some 
oases  oost  as  much  aa  five  guineas  each ;  but  the  lithographic  press  has 
greatly  increased  the  rapidity  and  lessened  the  cost  of  producing 
patterns;  and,  as  one  among  many  favourable  consequences,  the 
artistic  merit  of  the  designs  has  been  much  increased.  Agents  for  the 
wholesale  houses  visit  the  country  districts,  seek  out  and  employ  the 
women  and  girls,  supply  them  with  the  muslin,  fetch  it  away  when 
finished,  and  pay  them  for  their  work.  In  busy  times,  agents  fot 
two  or  three  firms  will  compete  with  each  other  at  the  same  place ; 
and  the  usual  result,  a  rise  fn  wages,  is  produced.  The  earnings 
begin  at  (W.  per  week  for  young  woAers,  and  rise  to  6«. ;  first-class 
hands  occasionally  earn  lOf.  All  the  women  and  girk  work  at  their 
own  homes,  the  employment  being  essentially  a  domestic  and  not  a 
factory  one.  It  was  estimated,  so  far  back  as  1851,  that  not  less  than 
600,000^.  was  thus  paid  annually  to  women  and  girls  for  muslin- 
working,  chiefiy  in  the  west  of  Scotland  and  the  north  of  Ireland. 

A  somewhat  analogous,  but  still  distinct,  application  of  female  labour 
is  noticed  under  Embboedekt  and  Sbwiko-hachines. 

MUSTARD,  OIL  OF.  White  mustard-seed  yields  about  86  per 
cent,  of  a  yellow  fixed  oil,  which  appears  to  consist  of  glycerin  united 
with  two  acids,— erucio  acid  (C^H^,0^)  and  oleic  acid.  In  addition  to 
this  fixed  oil,  mustsrd  yields  when  moistened  an  essential  oil  [Febkekt] 
which  is  the  sulphocyanide  of  allyl  {CqU^S,  CyS).  This  body  may  be 
obtained  in  a  state  of  puritv  by  rectifying  the  essential  oil  of  mustard, 
and  also  by  distilling  together  sulphocyimide  of  potassium  and  iodide 
of  allyl. 

Sulphocyanide  of  allyl  is  a  colourless  oil  possessing  an  acrid  taste, 
and  the  excessively  penetrating  and  pungent  odour  which  is  so  well 
known  in  mustard  paste.  It  is  only  slightly  soluble  in  water,  but 
soluble  in  all  proportions  in  alcohol  and  ether.  It  has  a*  powerful 
blistering  effect  when  applied  to  the  skin. 

Sulphocyanide  of  allyl  rapidly  absorbs  ammoniai  producing  thio- 
mnamin. 


Digested  with  hydrated  oxide  of  lead,  it  forms 
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MUTINY  ACT  is  an  annual  measure  passed  by  parliament  io  confer 
on  l^e  executive  government  the  right  to  raise  uid  maintain  in  this 
country  for  tiie  ensuing  year  a  standing  army,  consisting  of  a  specified 
number  of  men,  and  subject  to  the  laws  and  discipline  of  war  com- 
prised in  the  act  itself,  and  in  the  articles  of  war  issued  aoniuJl j  uodo' 
authority  of  the  statute  by  her  Majesty. 

Laws  have,  at  various  times,  been  made  by  the  authority  of  the 
crown  for  the  maintenance  of  discipline  in  the  army  when  in  garrison, 
on  a  march,  and  in  the  presence  of  an  enemy;  these  have  been  briefly 
hinted  at  in  the  article  on  Mabtial  and  Militabt  Law,  and  may  be 
seen  at  length  in  Grose's  '  History  of  the  English  Army '  (toL  IL) ;  but 
the  code  which  is  now  in  use  is  one  of  the  first-fruits  of  the  Revolution 
in  1688.    Previously  to  that  event  the  crown,  except  during  the  dril 
wars  and  the  subsequent  protectorate,  had,  at  least  practically,  the 
supreme  power  over  the  militia  (that  is,  over  the  whole  military  foroe), 
which,  with  or  without  the  consent  of  the  nation,  might  be  called  out 
and  employed  as  long  as  pay  and  quarters  could  be  obtained  for  the 
troops.    But  the  efforts  then  recently  made  to  cany  out  a  series  of 
measures  tending  to  the  maintenance  and  extension  of  arbltimry  power 
in  the  crown,  ioined  to  the  increasing  jealousy  of  the  people  for  their 
civil  and  religious  liberties,  led  the  two  houses  of  parliament  to  take 
the  earliest  opportunity,  after  the  new  king  had  been  called  to  tiie 
throne,  of  expressing  in  some  public  act  of  legislation  their  authority 
over  the  regular  troops  of  the  nation;  and  aa  opportunity  almost 
immediately  presented  itself,  on  occasion  of  a  serious  mutiny  taking 
place  in  the  army.    WhUe  the  Roval  Scotch  and  Dumbarton  regimental 
under  Marshal  Schomberg,  in  their  progress  to  the  coast   for  the 
purpose  of  being  embarked  for  Holland,  were  quartered  at  Ipawich,  a 
large  body  of  men  refusing  to  proceed  to  their  destination,  disarmed 
their  officers,  seized  the  mUitary  chest,  and,  with  four  pieces  of  cannon, 
began  their  march  for  Scotland.    Being  pursued  by  Qeneral  Qinckel, 
with  three  regiments  of  Dutch  dragoons,  mey  surrendered  at  disoretion ; 
but,  in  consequence  of  this  event,  and  on  the  spur  of  the  moment,  a 
bill  was  passMl  (April  12th,  1689)  by  which  the  army  was  put  at  ouoa 
under  the  control  of  the  law  with  respect  to  discipline,  and  under  its 
protection  with  respect  to  pay  and  quarters. 

The  enactments  of  this  measure  were  particulariy  directed  againit 
the  crimes  of  mutiny  and  desertion,  for  which  the  bill  was  immechately 
required ;  but  the  Act  itself  begins  b^  laving  down  as  niaatims  that 
the  raising  or  keeping  a  standing  army  m  the  country  in  time  of  peace, 
unless  it  be  with  the  consent  of  parliament,  is  against  law ;  and  that 
no  man  can  be  forejudged  of  life  or  limb,  or  subject  to  any  kind  of 
punishment  in  any  other  manner  than  according  to  the  eetabliahed 
taws  of  the  realm.  It  then  states  that  it  is  judged  neoessaiY,  by  their 
Majesties  and  the  parliament,  during  the  present  time  of  danger  and 
for  the  defence  of  the  Protestant  religion,  to  continue  and  augment  the 
forces  which  are  now  on  foot.  Avoiding  the  acknowledgment  that  any 
power  exists  in  the  crown  for  the  appointment  of  courts-martial,  it 
authorises  their  Majesties  to  grant  commissions  to  general  offioera  to 
assemble  such  courts  for  the  purpose  of  trying  and  punishing  such 
offences  as  mutiny  and  desertion.  Provisions  are  also  made  that 
nothing  in  the  Act  shall  exempt  an  officer  or  soldier  from  the  ordinary 
processes  of  law ;  that  it  shall  not  concern  the  militia  troops,  and 
that  it  shidl  onlv  continue  in  force  till  the  10th  of  November  in  the 
same  year.  The  Act  has  ever  since,  with  one  exoeption,  been 
annually  renewed:  after  the  bill  which  passed  in 'April,  1697,  for 
one  year  as  usual,  had  expired,  no  other  was  passed  tall  Maroh,  170S ; 
and,  on  a  few  occasions,  tne  biU  has  been  suffered  to  expire  for  several 
days  before  the  following  one  received  the  royal  assents 

The  Mutiny  Act  has,  with  time,  varied  in  many  partfoulan  from 
that  which  was  first  passed,  but  it  has  been  uniform  in  all  its  principal 
points ;  such  as  the  dependence  of  a  standing  army  on  the  consent  of 
parliament,  and  tiie  subjection  of  military  men  to  all  the  procesief 
of  ordinary  law.  Instead  however  of  the  original  formula  above- 
mentioned,  by  which  the  reason  of  keeping  up  a  military  force  wss 
expressed,  the  Act  now  asserts  that  it  is  judg^  neoessary  by  the  crown 
and  parliament  to  continue  a  body  of  forces  (the  number  being  exactly 
specified)  for  the  safety  of  the  United  Kingdom,  the  defenoe  of  the 
possessions  of  her  Majesty^s  crown,  and  the  preservation  of  the  balanoe 
of  power  in  Europe.  In  all  the  Acts  which  passed  down  to  the  com- 
mencement of  Queen  Anne's  rsign  the  articles  were  few  in  number, 
and  some  of  them  were  very  ill  defined ;  but,  from  that  time,  par- 
liament  seems  to  have  iotended  to  exercise  a  genenl  l^gidative 
jurisdiction  over  the  army.  Many  new  articles  were  then  inserted; 
others  have  since  been  added,  as  the  want  became  apparent;  and 
the  Mutiny  Act  may  now  be  considered  as  a  good  general  code  of 
law,  in  which  are  defined  strictiy  but  briefly  all  military  offenoea  of  the 
higher  dass,  and,  as  precisely  as  possible,  neariy  all  thoae  of  minor  im- 
portance. The  military  oifenceB  ot  the  higher  order,  eoraprised  in  elevan 
dasses,  consist  in  any  commissioned  or  non-commissioned  ofilcer,  or 
soldier,  exciting  mutiny,  or  in  not  usbg  his  best  endeavourt  to  auppraa 
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',  or  not  giving  informatioo  thereof  Mrithout  delay  to  his  commanding 
9icer ;  in  misbehaTing  before  an  enemy ;  ihamefuUy  abandoning  or 
ellTering  to  the  enemy  any  garrison,  fortress  or  post ;  compelling  the 
3vemor  of  such  garrison  to  do  so ;  using  means  to  induce  any  one  to 
lisbehare  before  the  en^my,  or  shamefully  to  abandon  or  deliver  up 
ly  garrison  fortress,  or  post  committed  to  his  charge ;  quitting  his  post 
ithout  leave,  or  sleeping  at  his  post ;  holding  correspondence  with, 
r  fp.ving  advice  or  intelligence  to  the  enemy ;  or  entering  into  terms 
ith  any  enemy  or  rebel  without  licence ;  usmg  or  oflEaring  violence  to 
superior  officer,  or  disobeying  his  lawful  commands;  or  offering 
iolence,  whilst  confined  in  a  military  prison,  to  any  visitor  or  superior 
fticer  in  the  execution  of  his  duty ;  and,  finally,  in  deserting  the 
crvice.  For  all  these  offences  the  Act  prescribe  *'  de^th,  or  such 
tber  punishment  as  a  general  court-martial  shall  award;''  provided 
Ivtrays  that  two-thirds  of  the  court  do  concur  in  any  judgment  of 
leath.  The  Act  then  enumerates  the  military  offbnces  of  minor 
uiportance,  and  the  punishments  which  may  be  assigned  in  respect  of 
ach.  Embezzlement,  fraudulent  misapplication,  wilful  damage,  theft 
ir  connivance  at  the  same,  of  money,  provisions,  forage,  arms,  clothing, 
kmrnunition,  or  other  stores,  by  any  paymaster,  commissioned  officer,  or 
>ther  person  employed  in  the  war  department  or  concerned  with  the 
tare  or  distribution  of  such  property,  makes  the  offender  liable  to  not 
ess  than  four  years'  penal  servitude,  or  to  fine,  imprisonment,  dis- 
nissal  from  the  service,  reduction  of  warrant  or  non-commissioned 
>fficer  to  the  ranks,  with  incapacitv  to  serve  her  Majesty,  as  a  general 
!0urt-martial  shall  think  fit,  in  adoition  to  his  liability  to  make  good 
.he  loss.  It  is  in  the  power  of  any  court-martial  to  award  corporal 
)unishment,  not  exceeding  fifty  lashes,  for  disgraceful  conduct,  mis- 
xihaviour,  or  neglect  of  duty ; — of  an^  general,  district,  or  gairison 
:ourt- martial  to  award  in  addition  imprisonment  with  or  without  hard 
abour,  or  solitary  confinement; — of  any  general  court-martial  in 
kddition  to  award  forfeiture  of  additional  pay,  good  conduct  pay, 
tension  on  discharge,  annuity  or  medal  for  past  or  future  services ; — 
ind  such  additional  forfeiture  may  be  awarded  by  any  district  or 
^rrifion  court-martial  for  desertion  or  for  disgraceful  conduct  by  the 
>ffenderin  wilfully  maiming  himself;  tampering  with  his  eyes;  wUfully 
oy  any  act  producing  or  aggravating  disease  or  delaying  his  cure; 
malingering,  or  feigning  disease ;  stetding  government  stores ;  stealing 
brom.  any  officer  or  comrade,  regimental  mess  or  band,  or  feloniously 
receiving  tiie  products  of  such  offence ;  making  or  procuring  false 
iccounts;  embezzling  public  money ;  committing  any  other  offence  of  a 
Eelonioua  or  fraudulent  nature,  or  for  any  disgraceful  conduct  being  of 
a  cruel,  indecent,  or  unnatural  kind.  He  is  also  liable  to  forfeit  his 
pay  when  absent  from  duty  improperly,  or  in  consequence  of  his 
offences,  and  to  be  subjected  to  stoppage  of  pay  to  make  good  boimtiea 
fraudulently  obtained  or  loss  or  damage  inflicted  by  his  offence.  There 
b  also  power  to  diflmiws  a  soldier  from  the  service  with  ignominy,  or 
mark  a  deserter  with  the  letter  D  in  ink  or  powder  indelibly,  and  the 
terms  of  imprisonment  which  may  be  awarded  by  the  different  courta- 
martial  are  specifically  ascertained. 

Besides  the  above  laws,  which  relate  particularly  to  the  discipline  of 
the  army,  the  Act  defines  the  constitution  and  powers  of  courts-martial 
[CouRTfi-MARTUx] ;  it  contaiuB  provisions  relating  to  the  enlistment 
of  recruits  [Discipline;  Enlistmsnt],  the  issue  of  pay  and  march, 
ing  money,  the  quartering  of  soldiers,  and  the  supplying  of  carriaf^ 
for  the  conveyance  of  troops  and  baggage.  The  Act  moreover  contams 
a  repetition  of  the  original  clause  in  which  it  is  declared  that  the 
ordinary  course  of  law  is  not  to  be  interfered  with  when  a  soldier  is 
accused  of  any  felony  or  misdemeanor  or  any  crime  or  offence,  other 
than  the  misdemeanor  of  refusing  to  comply  with  an  order  of 
justices  for  the  pavment  of  money,  provided  that  no  soldier  be  taken 
out  of  the  service  for  a  debt  under  SO/,  or  for  breach  of  contract,  except 
by  desertion  as  an  apprentice  from  lus  master  when  bound  to  him  for 
seven  years. 

The  Mutiny  Act  is  declared  to  be  applicable  to  all  persons  employed 
in  the  recruiting-service ;  to  the  forces  of  the  Indian  army  while  in 
any  part  of  the  United  Kingdom,  and  till  their  arrival  in  India ;  to 
the  officers  and  men  employed  hi  the  service  of  the  artillery  and 
engineers ;  to  the  corps  of  tne  sappers  and  miners ;  to  the  military  sur- 
veyors and  draughtsmen  in  the  ordnance  department;  to  foreign 
troops  serving  in  any  part  of  the  British  dominions  abroad;  and  to  all 
storekeepers  and  all  civil  officers  of  or  under  the  war  department  at 
home  or  abroad.  Its  provisions  also  extend  to  the  islands  of  Guernsey, 
Jersey,  Aldemey,  Sark,  and  Man ;  but  not  to  any  of  the  militia  forces, 
or  yeomanry,  or  voltmteer  corps  of  Qreat  Britain  or  Ireland.  It  applies 
also  to  officers  holding  rank  by  brevet,  though  not  to  such  as  are  on 
half-pay.  An  effort  was  made  in  1749^  when  the  bill  was  introduced 
as  usual  into  parliament,  to  subject  officers  of  this  latter  class  to 
martial  law,  but  the  clause  was  abandoned  by  the  minister.  Before 
Uie  union  of  Ireland  with  Qreat  Britain  thei'e  was  a  separate  Mutiny 
Act  for  the  former  coimtry,  but  now  the  same  Act  applies  to  both. 
The  officers  and  troops  of  the  Indian  army  are  subject  to  their  own 
Mutiny  Act,  which  however  agrees  general^  with  that  of  the  forces  of 
the  British  army. 

Previously  to  the  year  1750  the  members  of  courts-martial  were 
bound  by  an  oath  not  to  disclose  the  ground  on  which  they  gave  their 
votes ;  but  in  that  year  the  Act  was  so  far  mitigated  as  to  release  them 
from  such  oath  when  required  to  give  evidence  in  any  court  of  justice 


or  court-martiaL  The  power  of  disclosing,  in  that  case  only,  the 
votes  or  opinions  given  is  implied  in  the  forms  of  the  oaths  which  are 
now  taken  by  the  judge-advocate  and  members  of  the  court-martiali 
and  which  are  printed  among  the  schedules  to  which  the  Act  refers. 
The  Act  of  the  same  year  also  contains  a  clause,  in  which  it  is  stated 
that  no  sentence  pronotmced  by  a  court-martial,  and  signed  by  the 
pnsident,  shall  be  more  than  once  revised ;  previously  to  that  time  a 
general-officer  had  power  to  order  the  revisal  of  any  sentence  as  often 
as  he  pleased,  and  thus  he  might  retain  in  confinement  a  man  who  had 
been  acquitted  on  a  fair  trial 

The  gradual  extension  of  the  provisions  of  the  Mutiny  Act  to  those 
military  offences  which  may  be  considered  as  secondaiy  in  the  scale, 
does  not  seem  to  have  been  noticed  on  behalf  of  the  crown  further 
than  by  the  occsmlonal  reservation  of  its  right  to  make  Articles  of  War 
for  the  better  government  of  the  forces,  which  is  expressed  in  the  acts 
passed  during  the  reign  of  Queen  Anne.  In  the  first  year  of  George  I. 
this  right  of  the  crown  was  formally  allowed ;  and  the  clause  contain- 
ing it  has  been  repeated  in  all  subsequent  Mutiny  Acts,  ivith  the 
provision  that  no  person  within  the  United  Kingdom  and  British  Islea 
shall  be  subject  to  penal  servitude,  or  to  any  punishment  affect- 
ing life  or  limb,  for  crimes  specified  in  the  Articles  of  War, 
except  such  as  by  the  Mutiny  Act  itself  are  liable  to  the  same 
punishments. 

The  Articles  of  War  which  are  at  present  in  force,  and  which  have 
from  time  to  time  been  promulgated,  are  divided  Into  five  sections 
comprising  together  160  articles.  Many  of  these  correspond  exactly  to 
clauses  in  the  Mutiny  Act ;  others,  though  relating  to  subjects  in  the 
latter,  define  the  particulars  of  the  crime  and,  the  punishment  applic- 
able to  it  with  more  precision ;  and  there  are  articles  which  have  no 
counterparts  in  the  act  The  first  section  relates  to  the  duties  and 
obligations  of  officers  and  men,  including  the  forms  of  enlistment ;  the 
second  to  crimes  and  punishments,  being  necessarily  much  more 
specific  and  detailed  than  the  statute,  the  object  of  the  latter  being 
generally  to  confer  powers  and  ascertain  the  limits  of  their  exercise : 
the  third  to  courts-martial ;  the  fourth  to  rank  among  officers ;  and 
the  fifth  to  the  persons  who  are  subject  to  the  Articles  of  War. 

The  above  articles,  being  made  by  the  crown  as  head  of  the  army, 
are  to  be  obeyed  as  being  the  commands  of  a  superior  officer ;  but  in 
the  opinion  of  writers  on  military  law,  the  legality  of  the  articles  may 
itself  become  the  subject  of  examination  in  a  court-martial ;  whereas 
the  Mutiny  Act  must  be  obeyed  without  inquiry. 

The  Mmne  Mutiny  Act,  closely  resembling  that  which  has  already 
been  described,  is  also  a  statute  passed  annually,  and  is  applicable  to 
the  marines  when  they  are  on  shore. 

The  Act  on  which  are  founded  the  Articles  of  War  for  the  Kavy 
was  passed  in  the  22nd  Geo.  II.,  and  this  consolidated  all  the  laws  prer 
viously  made  for  the  government  of  the  ships  and  vessels  bearing  royal 
commissions,  as  also  of  the  forces  at  sea.  Among  the  offences  which 
in  the  Act  constitute  the  crime  of  mutiny,  are,  the  running  away  with 
the  ship,  or  with  any  ordnance,  ammunition,  or  stores  belonging  to  the 
same ;  neglect  of  duty ;  joining  in  or  using  means  to  produce  any 
mutinous  assemblage  of  persons;  uttering  mutinous  or  seditious  words, 
or  concealing  any  mutinous  intention ;  and  striking  an  officer  or  dis- 
obeying his  lawful  commands.  Of  the  thirty-six  articles,  nine  relate 
to  crimes  for  which  the  punishment  of  death,  without  discretion  in  tha 
court-martial,  is  awarded;  and  there  are  twelve  to  which  are  assigned 
"  death,  or  such  other  punishment  as  the  nature  and  degree  of  the 
crime  snail  be  found  to  deserve."  Two  of  these  were  originally  in  the 
former  class,  and  the  qtiallfying  clause  was  added  in  the  19th  Geo.  III. 
Except  this  alteration^  none  has  been  made  in  the  Navy  Act  since  it 
was  passed. 

MUZABAB,  that  is,  a  Christian  living  under  the  sWay  of  the  Arabs. 
Various  etymologies  have  been  assigned  to  this  wora,  but  the  real 
derivation  of  the  Word  Muzarab  is  the  Arabic  Muttarab,  afterwarde 
corrupted  into  Muzarab,  which  means  a  man  who  tries  to  imitate  the 
Arabs,  or  to  become  one  in  his  manners,  language,  and  habits ;  and 
who,  although  knowing  Arabic,  speaks  it  like  a  foreigner.  This  name 
was  given  by  the  Moors  of  Spain  to  all  Christians  living  under 
Moslem  jurisdiction  in  Cordova,  Seville,  Granada,  Toledo,  and  otbef 
large  cities. 

But  the  word  Muzarab  is  better  known  to  us  as  connected  with  the 
ancient  liturgy  of  the  Goths,  which  governed  the  S|>anish  church  down 
to  the  12th  century,  and  was  called  "Muzarabic  office"  (' Missal 
Muzdrabe '),  owing  to  its  being  preserved  by  the  Muzarab  Chri/^ians  of 
Toledo  dunng  the  time  of  their  subjection  to  the  Arabe.  The  fate  q| 
the  Muzarabic  liturgy  is  singular  enough.  Though  involving  the  same 
doctrines,  it  differed  widely  from  the  other  offices  of  the  church ;  i% 
also  contained  many  hymns  composed  by  St.  Eu^niuSj  St.  Ildefonso, 
St.  Julian,  St.  Leander,  and  other  great  luminanes  of  the  Yisigotha* 
To  produce  unifonnity  in  this  respect,  and  substitute  the  Boman  lev 
the  Spanish  missal,  became  the  principal  aim  of  the  holy  see.  Early  la 
the  loth  century  a  legate  arrived  in  tne  Peninsula  from  Rome,  seot  by 
John  X. ;  but  the  report  which  he  made  on  his  return  proved  to  be  a 
favom^ble  one,  and  by  the  decision  of  a  council,  held  at  Rome  in  924> 
the  Muzarabic  office  was  not  only  sanctioned,  but  even  praised, 
'  Another  attempt,  made  in  1064,  under  Alexander  II.,  had  a  similar 
result.  Again,  in  1067,  new  legates  were  sent,  with  a  positive  injunc- 
tion to  insist  on  the  abcdition  of  the  ancient  aervice;  but  tiie  Spanish 
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prelates  reaistrng  tbe  innovation,  the  subject  was  laid  before  a  coundl 
aasembled  at  Mantua^  and  the  Spanish  missal  was  once  more  declared 
Catholic  and  orthodox.  Still  the  holy  see  persisted  in  its  object.  No 
artifice  or  intrigue  was  spared;  and  the  court  of  Castillo  was  divided 
into  two  hostile  factions,  one  in  favour  of  and  the  other  against  the 
introduction  of  the  Roman  ritual.  In  the  perplexity  occasioned  by 
this  dispute  the  two  parties  resolved  to  leave  the  decision  to  the  judg- 
ment  of  God,  and  the  expedient  adopted  to  discover  the  divine  will  was 
this :  two  wild  bulls  were  procured,  the  one  to  represent  the  Roman, 
the  other  the  Muzarabic  ritual,  and,  in  the  presence  of  the  king  and 
the  court,  were  matched  against  each  other.  After  a  bloody  conflict, 
the  Muzarabic  remained  victor.  But  this  result  did  not  deter 
Gregory  YII.  In  1087  the  trial  was  repeated :  a  champion  was  chosen 
on  each  side,  and  the  decision  left  to  the  fate  of  arms ;  but  again 
victory  was  in  favour  of  the  ancient  liturgy.  Fire  was  then  tried,  and 
both  missals  were  cast  into  the  flames ;  but,  if  we  believe  the  arch- 
bishop Don  Rodrigo,  who 'was  present  at  the  ceremony,  the  success  was 
still  more  signal ;  for  no  sooner  did  the  Roman  volume  touch  the  fire, 
than  it  jumped  out  of  the  flames  half  burnt,  while  the  Spanish  re- 
mained for  a  considerable  time  in  the  midst  of  them  without  receiving 
the  least  injury.  The  object  was  at  last  gained  by  other  means. 
Alfonso,  the  renowned,  conqueror  of  Toledo,  was  won  over  to  the 
interests  of  Rome,  and,  after  much  trouble  and  difficulty,  he  prevailed 
on  the  prelates  of  the  kingdom  to  receive  the  univeraal  office ;  and 
from  that  moment  the  Muzarabic,  although  not  publicly  condemned, 
fell  into  disuse.  There  is  however  still  a  chapel  in  the  cathedral  of 
Toledo  where  mass  is  performed  every  day  agreeably  to  the  Muzarabic 
rituaL    It  was  founded  by  Cardinal  Ximenes  de  Cisneros. 

(Masdeu,  HUtoria  Oritica,  lib.  iL;  Mariana,  Hittoria  Oeneral  de 
Ji'spafia,  lib.  ix.,  chap,  xviii.;  Minde  OotMcwn  secundum  Jtegulam 
Beati  Isidori  Hiapaleruis,  Romse,  1804.) 

MYCOMELIC  ACID.    Mycomdinic  Add.    [Urio  Acid.] 

MYELITIS.  Inflammation  of  the  substance  of  the  spinal  cord. 
The  spinal  cord  is  liable  to  the  same  inflammatory  affections  as  the 
brain.  [MENii«onis.j  It  is  covered  like  the  brain  with  membranes, 
which  may  be  diseased  independent  of  the  substance  of  the  cord,  which 
like  the  soft  part  of  the  brain  may  also  be  diseased  independent  of  its 
membranes.  Inflammation  of  the  cord  and  its  membranes  is  a  fre- 
quent accompaniment  of  a  similar  disease  on  the  brain. 

The  membranes  of  the  cord  may  be  inflamed  separately  or  together. 
The  dura  mater  of  the  cord  may  be  inflamed  on  its  free  or  its  adherent 
surface.  This  is  sometimes  the  case  in  caries  of  the  vertebrae.  This 
inflammation  may  be  attended  with  effusion  or  ulceration.  The  spinal 
arachnoid  and  pia  mater  may  also  be  inflamed,  and  the  same  results 
observed  as  in  the  same  membranes  in  the  brain.  These  membranes 
are  red  and  injected  to  a  considerable  extent,  and  serum  or  lymph  are 
effused  according  to  the  severity  of  the  inflammation. 

The  symptoms  of  inflammation  of  the  different  membranes  cannot 
be  well  made  out.  The  one  great  characteristic  of  all  these  inflamma- 
tions is  intense  pain.  This  pain  extends  along  the  spine,  and  passes 
to  the  limbs,  and  is  not  unfrequ^itly  mistaken  for  rheumatic  pain. 
With  the  pain  there  is  a  tendency  to  the  disturbance  of  the]  mus* 
cxilar  action.  There  may  be  rigidity  or  tetanic  contraction  of  the 
muscles  of  the  back,  amotmting  in  some  oases  to  perfect  opisthotonos. 
The  muscles  of  the  lower  extremities  may  be  affected  in  the  same  way. 
There  may  be  also  retention  of  urine,  priapism,  and  obstinate  consti- 
pation. In  the  commencement  of  the  disease  neiUier  the  pulse  nor 
the  tongue  are  much  affected,  but  as  the  disease  advances  the  pulse 
becomes  rapid  and  the  tongue  brown,  as  the  patient  &1]b  into  a  low 
typhoid  condition. 

The  treatment  in  these  cases  should  consist  of  opiates  to  alleviate 
the  patient's  sufferings,  and  of  local  bleeding,  and  puzging  with  neutral 
salts.  The  hot  baUi  in  the  acute  stage,  with  setons,  moxas,  and 
leeches  in  the  chronic  stage  should  be  employed.  Mercuiy  is  not 
recommended. 

Inflammation  of  the  substance  of  the  cord  occurs  independent  of  any 
affection  of  its  membranes.  This  may  also  occur  idiopathically,  or  as 
the  result  of  accident.  The  symptoms  of  infljunmation  of  the  cord  are 
very  varied,  according  to  the  part  of  its  structure  which  is  affected. 
Tracing  the  inflammation  from  above  downwards,  all  or  any  of  the 
following  symptoms  may  be  observed.  Convidsions  of  the  muscles  of 
the  head  and  face,  difficulty  of  articulating,  or  an  entire  loss  of  voice, 
spasm  of  the  muscles  of  the  jaw,  difficulty  in  swallowing,  irregular  or 
spasmodic  breatlung,  palpitation  or  intermittent  action  of  the  heart, 
constriction  of  the  chest,  dyspnoea,  nausea,  and  vomiting,  pains  in  the 
bowels,  sense  of  a  cord  tied  round  liie  beUy,  difficulty  in  mftlHng  water, 
retention  of  urine,  incontinence  of  urine,  constipation,  involimtary 
evacuations,  convulsions  of  ihe  voluntary  muscles,  and  palsy. 

If  the  seat  of  the  disease  is  above  the  origin  of  the  phrenic  nerves, 
or  the  third  cervical  vertebra,  death  speedily  takes  place,  as  the 
nervous  influence  is  no  longer  transmitted  to  the  diaphragm,  and  other 
muscles  of  respiration.  When  the  injury  is  below  the  origin  of  the 
phrenic  nerves,  or  at  the  level  of  the  fifth  and  sixth  cervical  vertebrse, 
the  inspiration  is  free,  but  the  expiration  is  laborious  from  paralysis  of 
the  intercostal  and  abdominal  muscles.  The  patient  can  yawn,  but 
cannot  sneeze.  The  upper  extremities  are  also  usually  paralysed  in 
this  case.  If  the  inflammatory  affection  is  a  little  lower  down,  as 
opposite  the  seventh  cervical,  the  palBy  of  the  upper  extremities  is 


incomplete,  but  that  of  the  trunk  and  lower  extremities  is  &:.'.> 
When  the  lesion  occurs  opposite  the  first  or  second  dorsal  Ter<f 
the  upper  extremities  may  not  be  at  all  paralysed,  but  the  lo««r  !^ 
will  he  perfectly  so,  and  the  respiratory  muscles  are  stall  affect 
when  the  lesion  is  in  the  part  opposite  the  lumbar  Totebes.  _; 
the  lower  extremities  and  the  bladd^  are  affected. 

From  these  general  remarks,  it  will  be  seen  that  the  symptm: 
inflammatory  affections  of  the  cord  can  only  be  understood  by  nitr^ 
to  the  physiology  of  the  spinal  cord.  [Nkbyous  Ststek,  in  >. 
HiBT.  Drv.J 

Inflammatory  affections  of  the  spinal  cord,  when  indepeiid^r 
accident,  are  usually  fatal ;  neverUieless,  reooveriee  are  fjSll-z 
numerous  to  justify  the  medical   man   in   the   pene^ering  ^-^ 
judicious  remedies.    Cases  often  occur  in  which  the  active  dise^ 
arrested,  but  in  which  the  paralytic  affections  remain. 

In  the  treatment  of  this  disease,  care  must  be  taken  not  v :. 
antiphlogistic  remedies  too  far.    Bleeding  is  not  reoommendecr 
paralysis  has  taken  place.   At  first,  purgatives  may  be  had  reeosj^ ' 
but  as  the  case  becomes  chronic,  tonics,  and  ev^i  stimulants,  r-^ 
borne  and  found  necessary.    Counter-irritation  over  the  regies  ::'- 
affected  part  of  the  spine  should  be  produced  by  bliBterB,^:-; 
care  must  be  taken  that  there  is  no  tendency  to  gjingrene,  ^^ 
likely  to  set  in  in  these  cases.    One  great  point  to  be  attended  tc>  i : 
these  cases  is,  the  state  of  the  bladder.   Although  urine  may  b&  ptK 
voluntarily  or  involuntarily,  the  bladder  may  nevertheless,  frcn : 
paralysed  condition,  remain  in  a  distended  state,  and  if  the  vsi^ 
not  drawn  off  by  the  catheter  bad  consequences  will  resolt.    I:  ^  ^- 
of  great  importence  to  keep  the  patient  clean  and  dry,  as  if  this  i- : 
attended  to  ulceration  will  occtir  in  the  parts  with  whi<^  the  tz:i 
in  contact,  and  increase  the  suffering  and  danger  of  the  patieaL 

(Watson,  Leetura  on  the  Principla  and  Practice  of  Phytic ;  Ix 
The  Science  and  Practice  of  Medicine.) 

MYRIAD  (jivpds),  the  Greek  term  for  ten  thousand;  Zi^ 
employed  in  our  idiom  for  an  indefinite  but  very  large  numbo*. 

MYRICIN.    [Bees' Wax.] 

MYRICYL.    lBbes'Wax.] 

MYRICYLIC  ALCOHOL.    [Bees'  Wax.] 

MYRISTIC  ACID  (C„H„0,  +  HO),  is  a  crystalline  &tty  add : 
in  the  seeds  of  Myriatica  motchata,  the  common  nutmeg.     Ccci . 
with  glycerin,  it  forms  the  fett  of  the  nutmeg ;  with  the  oxide  cf  fr 
a  myrisUc  ether  which  is  an  oily  liquid. 

Myristic  acid  has  also  been  recently  found  amongst  the  prakr.  J 
the  saponification  of  spermaceti. 

MYRISTICA  MOSCHATA.  Nutmeg.  [Mtrtstica,  in  >: 
Hist.  Drv.]  The  genuine  nutmeg  must  not  be  confounded  «iti-  '- 
Califomian  nutmeg,  the  produce  of  the  Torrejfa  myristics,  i  r 
native  of  middle  Florida,  growing  on  calcareous  hills  along  tbe  ^k^- 
side  of  the  river  Appalach,  and  at  Aspalaga. 

This  is  so  called  not  from  its  spicy  quiddties,  nor  from  poasessse  r 
of  the  intrinsic  properties  of  the  nutmeg,  but  from  its  cone  hsar^L: 
very  dose  resemblance  to  that  fruit,  more  especially  in  the  nmcm*' 
appearance  of  its  seed.    See  'Bot.  Mag.' pL  4780;  also  '£diEtr;> 
New  Philos.  Joum.,*  voL  x.,  July  1859,  p.  7. 

MYRISTONE  (CmH,,,  C„H„0,  ?)  The  ketone  of  myristk  *  - 
It  bears  the  same  relation  to  myristic  acid  as  acetone  does  to  ti^"- 
acid. 

MYRONIC  ACID.  An  acid  of  unknown  composition  eostjz- 
along  with  myrosin  in  black  mustard.  In  contact  with  myrcdn  >. 
water  it  gives  essential  oil  of  mustard,  or  sulphocyanide  of  L:- 
[Ferment.] 

MYROSIN.    [Mybonic  Acid.] 

M YROSPERIUM.  Balsam  of  Peru,  according  to  Richter,  &s&i 
two  oils,  myroxyUn,  which  is  insoluble  in  alcohol^  and  myroip^*' 
which  is  soluble  in  that  liquid.  The  latter  substance  when  trs>- 
with  an  alcoholic  solution  of  potash,  yields  dnnamic  add  and  a  r^^*^ 
body. 

MYROSPERMUM.  Balsam  of  Peru  and  of  Tola.  All  con;«^ 
respecting  the  sources  of  these  balsams  are  set  at  rest.  They'aR^' 
only  the  produce  of  trees  spedfically  distinct,  but  of  trees  grovi::^  - 
very  different  countries,  that  yielding  balsam  of  Peru  h^'-^ 
produce  of  a  new  species  of  myrospermum,  described  by  the  his  I" 
Royle  under  the  name  of  M.  Pereirae.  It  somev^hat  leseml^s*-^ 
M,  pvbesceiu,  of  Kunth.  It  grows  only  on  the  Balaam  Ckxut,  whid  i: : 
the  neighbourhood  of  Sonsonate,  State  of  St.  Sklvador,  Gustos., 
reaching  from  the  front  of  Acajutla,  to  that  of  Libertad.  H^  ■ 
seems  that  none  comes  from  Peru,  though  the  name  would  impiTt^ 
it  does.    Royle's  *  Materia  Med.',  3rd  edition,  1856. 

Balsam  of  Tolu  flows  from  incisions  in  the  tree,  and  is  of  tb^  C'^^ 
sistence  of  a  strong  turpentine.  It  is  sent  to.  Europe  in  earthas^?- 
jars  or  tin  cases.  It  becomes  tenacious  with  age,  and  in  cold  wed:? 
may  be  fractured,  but  melts  again  in  summer,  or  with  the  wormtii  t 
the  hand.  It  is  of  a  yellow  or  brownish  colour,  transparent,  with  t 
taste  and  odour  of  the  white  balsam  of  Peru.  This  balsam  is  ii-'*- 
adulterated.  All  the  'three  forms  possess  the  ordinary  qualities  ! 
balsamic  substances,  and,  either  in  the  state  of  syrup  or  tinctuiv,* 
employed  where  such  medicines  are  indicated.  These  tuT«  h?: 
already  detailed  [Balsams],  and  it  is  only  necessary  to  state  herf,  >-*- 
their  fragrance  renders  them  pleasant  adjuncts  to  oou^  mixtinft 


MYROXOCARPIN. 


MYTHOLOaY. 


8S8 


U<:u  the  acute  or  active  stage  ia  poaaed,  while  the  difference  of  price 
tlie  only  reason  for  preferring  one  kind  to  another. 
MYROXOCARPIN  (C^.HjjOJ.    A  resmoua  body  extracted  from 
le  'wliite  Balsam  of  Tolu. 

MYROXYLIC  ACID.    Carbohemoie  Acid,    An  acid  obtained  from 
alsam  of  Peru.    It  is  probably  impure  benzoic  acid. 
MYRRH,  Medical  Utet  of,   J[Balsamodendron,  in  Nat.  Hist.  Div.] 
MYSTERIES.    [Drama  ;  French  Drama,] 

MYSTERY  (jwffHiptotf),    In  the  religion  of  the  Greeks  there  were 
.tea    and  doctrines  which  were  kept  secret  from  the  mass  of  the 
eoplo  and  oxUy  communicated  to  a  chosen  few.    These  things  were 
Uled  mysteries.    This  word  has  been  adopted  by  the  writers  of  the 
Tew  Testament,  who  apply  it  to  things  which  are  kept  secret  for  a 
Ime  and  afterwards  revealed,  or  to  things  which  are  kept  secret  firom 
oxxxG    persons  though  thev  may  be  revmded  to  others,  or  lastly,  to 
hings,  which,  though  not  kept  perfectly  secret,  are  only  made  known 
y  symbols.     Thus  the  term  answers  pretty  well  to  the  English  word 
ecret.    It  is  frequently  opposed  to  words  wHch  imply  discovery.    Thus 
he    New  Testament  writers  speak  of  a  mystery  revealed  Qiwrrfipioy 
.woKa\v^4y)  or  brought  to  light  {<ponot$4tf)  or  m^de  knomi  {ymopiMif). 
Dhey  call  the  gospel  a  mysteiy,  as  being  a  system  which  had  formerly 
>een  kept  secret,  but  was  now  revealed  to  them,  and  through  them  to 
.he  world  (Rom.  xvL  25,  26;  1  Cor.  ii.  7-10;  Ephes.  iil  9;  vi  19; 
:olo88.  i.  26,  27 ;  iL  2 ;  iv.  8).    So  Christ  said  to  his  disciples, "  To  you 
t  is  given  to  know  the  mysteries  of  the  kingdom  of  heaven,  but  to 
shem  it  is  not  given"  (Matt.  xiii.  11;  Mark  iv.  11;  Luke  viii.  10), 
:bat  is,  you  are  permitted  to  understand  those  doctrines  which  are  at 
sreeent  kept  secret  from  others.    But  afterwards  they  were  commanded 
to  proclaim  these  secrets  to  the  world  (Matt.  x.  26,  27 ;  xxviii  19,  20 ; 
Mark  iv.  22;  xvi.  15 ;  1  Cor.  iv.   1).    It  is  also  applied  to  individual 
tacts  or  doctrines.    Thus  the  admission  of  the  QentUes  to  the  privileges 
of  the  Christian  religion  is  called  a  mystery,  because  it  had  never  before 
been  understood  by  the  Jews  (Bom.  xi.  25 ;  Ephes.  iii.  3-5).    The  fact 
that  the  living  will  undeigo  a  change  at  the  resurrection  is  also  called 
a  mystery  (1  'Jor.  xv.  51).    To  the  same  claas  belongs  the  only  passage 
in  which  the  word  might  perhaps  be  understood  to  imply  somethinj^ 
not  merely  w^cnown  but  actually  incomprehensible,  namely,  1  Tim.  iii. 
16,  "  Great  is  the  mystery  of  godliness  (or  religion,  ftfirtfitias) ;  God  was 
manifest  in  the  flesh,"  &c,  which  means,  "  Great  is  the  secret  which 
religion  discloses — God  was  manifest  in  the  flesh,'*  &o.    In  2  Thess.  ii. 
7,   "the  mystery  of  wickedness"  is  ''wickedness  which  is  already 
secretly  at  work  in  the  church,"  and  of  which  the  revdation  is  predicted 
in  ver.  8  (rh  yhp  iivtrrfiptoy  ffSi;  tvtpyurat  rris  ityofilas,  «  «  .  .  icol  rSrt 
&iroKaXv^<rcTai  6  H^tt/os).    The  word  is  used  in  rather  a  sinyilar  way, 
but  still  with  the  same  meaning,  in  1  Cor.  xiv.  2,  where  it  is, said  of  a 
person  who  speaks  in  an  unknown  tongue, "  in  the  spirit  he  speaketh 
mysteries,'*  that  is,  he  communes  with  God  in  language  unintelligible 
to  those  around.    We  have  examples  of  the  use  of  the  word  to  denote 
the  secret  meaning  of  a  figure  or  cfymbol  in  Ephes.  v.  2 ;  Rev.  L  20 ; 
xvii.  5,  7.    This  general  signification  of  a  secret  is  the  only  one  in 
which  the  word  mystery  is  used  in  the  New  Testament.    In  the 
Septuagint  its  meaning  is  the  same  (Daniel  ii.  18,  19,  27,  28,  29, 80, 
47  ;  iv.  9).    The  early  ecclesiastical  writers  applied  the  word  to  solenm 
religieus  rites,  and  this  is  probably  the  reason  why  tunrrtiptov  is  trans- 
lated in  the  Vulgate  by  sacramentum.    In  modem  usage  a  mystery  is  a 
doctrine  whic^  is  incomprehensible  by  the  human  understanding,  or 
which  appears  to  involve  facts  irreconcileable  with  each  other.    Thus 
the  doctrine  of  the  Trinity,  the  union  of  the  divine  and  human  nature 
in  the  person  of  Christ,  the  consistency  of  God*s  perfect  foreknowledge 
and  fixed  plan  of  providence  with  the  free-will  of  man,  are  spoken  of  as 
mysteries.  Not  that  these  doctrines  are  considered  as  self-contradictory ; 
for  if  such  contradiction  be  proved,  the  doctrine  is  no  longer  mysterious 
but  impossible.    We  believe  that  they  can  be  explained,  though  our 
mental  powers  are  not  strong  enough  to  explain  them.    It  is  worthy 
of  remark  that  mysteries  (in  the  modem  sense)  are  found  in  philosophy 
and  natural  religion  as  well  as  in  revealed  religion. 

MYSTICS,  a  Christian  sect  which  arose  in  the  2nd  century,  and 
whoBe  principles  are  probably  to  be  traced  to  the  philosophy  of  the 
Christian  Platoniats  of  Alexandria,  Ammonius  Saocas  and  his  followers. 
Thev  first  appear  as  a  distinct  sect  in  the  4th  centuiy,  under  the 
teaching  of  a  Grecian  fanatic,  who  gave  himself  out  to  be  Dionvsiua 
the  Areopagite,  one  of  St.  Paul's  converts  (Acts,  xviL  84),  and  who  is 
generally  regarded  as  the  foimder  of  the  sect  of  the  Mystics. 

Adopting  the  Platonic  doctrine,  that  the  human  soul  is  a  portion  of 
the  divine  nature,  they  held  that  evexy  man  has  a  divine  light  within 
him  which  is  sufficient  for  his  giudance  to  present  and  future  happi* 
nesa.  but  that  this  light  is  obscured  by  the  grossness  of  our  matmal 
bodies  and  by  the  influence  of  external  objects.  To  shake  ofi  these 
evil  influences,  and  thus  to  keep  the  soul  in  as  close  connection  as 
possible  with  its  divine  original,  they  considered  to  be  the  essence  of 
religion ;  and  this  they  endeavoured  to  accomplish  by  constant  medita- 
tion on  spiritual  objects,  secret  communion  with  God,  and  an  austere 
discipline  of  the  body.  As  they  considered  everythixig  external  to  the 
soul  as  only  calculated  to  obscure  the  divine  light  within,  they  set  no 
value  upon  accurate  systems  of  doctrine  nor  upon  religious  observances 
as  contributing  to  the  advancement  of  religion.  One  of  their  leading 
doctrines  was  that  real  love  to  God  must  necessarily  be  disinterested, 
that  is,  uninfluenced  by  the  expectation  of  reward  or  punishment. 


The  austere  lives  and  apparent  devotion  of  the  Mystics  caused  their 
principles  to  spread  extensively  in  Uie  Eastern  church,  and  had  a  great 
influence  in  the  spread  of  monachiam.  In  the  9th  century  they  were 
introduced  into  the  West  by  a  present  which  the  Grecian  emperor 
Michael  Balbua  made  to  Louis  le  Debonnaire,  of  the  works  of  Dionysius 
the  Areopagite,  which  however  are  undoubtedly  spurious.  The  book 
was  translated  into  Latin  by  the  order  of  Louis,  and  the  principles 
contained  in  it  soon  foimd  many  followers.  In  the  18th  century  the 
Mystics  were  the  most  formidable  opponents  of  the  schoolmen,  and 
gradually  many  eminent  men  who  were  disgusted  with  the  puerile 
conceits  and  lifeless  religion  of  the  latter,  attached  themselves  to  the 
Mystics,  or  rather  to  the  purely  spiritual  principles  held  by  them ;  and 
just  before  the  Reformation,  nearly  all  the  friends  of  spiritual  religion 
were  included  in  this  sect.  In  the  17th  centuxy  the  doctrines  of 
Mysticism  were  advocated  by  a  Spanish  priest,  luchael  de  Molinos, 
firom  whose  representations  of  religion,  as  consisting  in  the  perfect 
tranquillity  of  a  mind  always  engaged  in  communion  with  G^,  the 
sect  obtained  the  new  name  of  Quietists,  At  the  end  of  the  same 
century  attention  was  called  to  Mysticism  in  France  by  the  writings  of 
Madame  Guyon,  whose  sentiments  were  opposed  by  Bossuet  and  de- 
fended by  F^ndlon ;  and  in  the  next  century  the  Pietists  of  Germany 
may  be  reckoned  among  them.  In  all  these  instances,  however,  it  is 
more  a  general  resemblance  in  first  principles,  than  any  adoption  of 
the  tenets  either  of  Anunonius  or  Dionysius. 

MYTHOliOGT  (jwBoXoyla).  The  mythologr  of  a  people  may  be 
said  to  consist  of  those  legends  and  traditions  wnich  have  been,  at  some 
period  or  other,  usually  believed  by  the  majority  of  the  nation,  but 
which  cannot  be  regarded  as  historical  truths  on  principles  of  sound 
criticism.  The  term  therefore,  although  chiefly  referring  to  them,  is 
not  confined  to  the  religious  systems  of  the  Pagan  nations ;  it  includes 
everything  that  has  been  an  object  of  popular  belief,  not  merely 
respecting  the  origin,  attributes,  and  adventures  of  the  gods,  but  also 
concerning  the  early  heroes,  migrations,  and  exploits  of  a  people. 
The  historical  inquirer  has  frequently  great  difficulty  in  determining  at 
what  time  the  mythology  of  a  nation  may  be  said  to  cease,  and  its 
history  to  begin ;  and  in  fact  it  is  impossible  to  determine  the  exact 
time,  since  Uie  transition  from  mythologr  to  history  must  be  neces- 
sarily gradual;  and  many  traditions,  wnich  appear  at  first  sight 
entirely  mythological,  may,  upon  further  examination^  be  proved  to 
contain  some  great  historical  truths. 

Though  a  mythological  event  may  be  fictitious,  it  appears  that 


sidered  by  another  people  as  an  historical  or  religious  truth ;  and  in  the 
same  manner  as  the  exploits  and  adventures  of  the  gods  and  heroes  in 
the  Mahabh&rata  and  RAm&yana  are  viewed  by  us  as  mythological,  so 
the  exploits  and  adventures  of  the  Israelites  in  the  conquest  of 
Canaan,  in  many  respects  as  extraordinary  and  wonderful  as  those 
of  the  gods  and  heroes  in  the  great  Hindu  poems,  may  be  looked 
upon  by  the  Brahmans  as  the  my&ology  of  the  Christian  religion. 

On  few  subjects  perhaps  has  more  learning  been  expended,  than  in* 
investigating  the  history  and  origin  of  the  mytiiology  of  the  principal 
nations  of  antiquity.    Among  the  various  theories  that  have  been  pro- 
posed on  this  subject,  the  four  following  appear  to  have  met  with  the 
greatest  number  of  supporten : — 

1.  The  Scriptural  theory,  according  to  which  all  mythological  legends 
are  derived  from  the  facts  contained  in  the  narratives  of  Scripture, 
thouglf  the  real  facts  have  been  disguised  and  somewhat  altered.  The 
supporten  of  this  theory  maintAJn  that  all  mythic  personages  may 
be  found  in  the  Scripture ;  that  Deucalion  is  only  another)  name  for 
Noah,  Hercules  for  Samson,  Arion  for  Jonah,  &c.  This  hypothesis 
has  been  supported  with  a  profusion  of  learned  ingenuity  and  absurdity 
by  Jacob  Bryant,  in  his '  AjuJysis  of  Ancient  Mythology,'  who  saw  the 
patriarchs  in  every  minute  event  of  heathen  mythology.  Sir  William 
Jones,  in  his  dissertations,  in  the  '  AEoatic  Researches,'  on  the  Hindu 
gods,  applied  Bryant's  arguments  to  the  Hindu  mycology,  though  his 
good  sense  preserved  him  to  a  great  extent  firom  the  follies  which 
distinguished  Bryant's  work.  Most  of  the  Christian  Fathen  maintained 
that  we  principal  deities  in  the  ancient  mythology  were  in  refiUty 
devils,  and  that  their  worship  and  history  had  been  taught  to  man- 
kind by  the  devil§  themselves.  This  theory  has  been  adopted  by 
Milton,  in  the  first  book  of  his '  Fkffadise  Lost/  in  those  lines  be^ning 
with— 

"  First  Moloeh,  horrid  king,  benneared  with  Uood 
Of  hnman  Morifice^  sad  parents'  losn,*'  te. 

2.  The  Historical  theory,  aocotding  to  which  &U  the  personages 
mentioned  in  mythology  were  once  real  htmian  beings,  and  the  legends 
and  bibulous  traditions  relating  to  them  are  merely  the  additions  and 
embellishments  of  later  times.  This  mode  of  accounting  fo  rthe  origin 
of  mythology  appeara  to  have  been  in  some  measure  adopted  by  the 
Egyptian  priests,  and  was  maintained  by  many  of  the  Greek  writers. 
The  Egyptian  priests  told  Herodotus  (ii.,  144)  that  their  deities  origi- 
nally reigned  upon  the  earth,  and  that  the  last  who  reigned  was  0ms, 
the  son  of  Osiris,  whom  the  Ghreeks  called  Apollo.  An  instance  of  *hi« 
mode  of  accounting  for  the  origin  of  mytnology  may  be  seen  in  the 
explanation  which  the  Egyptian  priests  gave  to  Herodotus  of  the  myth 
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reflpecthig  the  foundation  of  the  oracles  of  Dodona  and  Ammon,  a«oord- 
ding  to  which  the  two  black  pigeons  which  came  from  Thebes^  in 
Egypt,  and  commanded  that  the  oracles  should  be  established,  were 
In  reality  two  Bgypiian  priestesses,  who  had  been  carried  away  from 
Egypt  by  the  Phoenicians,  and  brought  respectively  to  Dodona  and 
the  Libyan  desert.  Livy  ^so  attempts,  in  a  somewhat  similar  manner, 
to  nve  an  historicnl  explanation  of  the  mvth  respecting  the  suckling 
of  Komulus  and  Remus  by  a  she-wolf  (L,  4). 

The  author  of  the  *  Book  of  Wisdom'  imagines  that  th^  heathen 
deities  were  originally  human  beings,  and  accoimts  for  their  becoming 
objects  of  rdigious  adoration  in  the  following  manner :  "  For  a  father 
afflicted  with  untimely  mourning,  when  he  had  made  an  image  of  his 
child  soon  taken  away,  now  knoweth  him  as  a  god,  which  was  then  a 
dead  man,  and  delivered  to  those  that  were  under  him  ceremonies  and 
sacrifices. — ^Whom  man  could  not  know  in  presence,  because  they 
dwelt  far  off,  they  took  the  counterfeit  of  Ms  visage  from  far,  and 
made  an  express  image  of  a  king,  whom  they  honoured,  to  the  end 
that  by  this  their  forwardness  they  might  flatter  him  that  was  absent, 
as  if  he  were  present'*  (ziv.,  15, 17). 

Among  the  Greeks  this  theory  was  adopted  by  Ephorus,  and  was 
carried  to  a  great  length  by  Euhemerus,  in  his  *  Sacred  History*  (/ep& 
Awfpai^),  fragments  of  which  have  been  preserved  by  Diodorus 
SiouluB  and  Eusebius.  Some  of  the  Christian  fathers  also  adopted 
this  view  of  mythology,  and  employed  it  with  considerable  success  in 
their  controversies  with  the  suppoiters  of  the  Pagan  religion.  Among 
the  modems  this  theory  has  been  maintained  by  Banier,  in  his 
^Mythology  and  Fables  explained  by  History.' 

8.  The  AUegorical  theory,  according  to  which  all  the  myths  of  the 
ancients  were  allegorical  and  symbolical,  and  contained  aome  moral, 
religious,  or  philosophical  truth,  which  was  originally  represented 
under  the  form  of  an  allegory,  but  became,  in  process  of  time,  to  be 
understood  literally.  This  view  of  mythology  was  first  introduced 
into  Greece  bv  the  Sophists,  and  an  example  of  it  is  given  by  Protago- 
ras in  his  explanation  of  the  myth  of  Prometheus.  (Plato,  Protagar.) 
In  later  times  this  view  of  mythology  was  adopted  by  the  New 
PlatonJsts  in  their  controversies  with  the  Christians ;  and  their  object 
was  to  show  that  the  ancient  mythology,  under  the  garb  of  allegory, 
taught  all  the  important  duties  and  doctrines  of  morality  and  religion. 
Thus  the  view  of  mythology  given  by  Homer  and  Hesiod,  which  was 
considered  by  Plato,  in  his  dialogues  on  the  Republic,  as  mischievous 
and  dangerous,  because  it  attributed  human  pauBsions  and  feelings  to 
the  gods,  occasioned  no  difficulty  with  the  later  Platoiusts.  There  is  a 
work  of  Proolus,  of  which  the  curious  in  such  matters  may  find  a 
translation  in  the  fir<t  volume  of  Taylor's  translation  of  Plato,  written 
for  the  express  purpose  of  proving,  in  opposition  to  Plato,  that  the 
mythology  of  Homer  and  Hesiod  contained  nothing  contrary  to  sound 
principles  of  morality  and  religion,  since  the  myths  of  these  poets  ought 
to  be  understood  allegorically. 

This  method  of  interpreting  the  ancient  mythology  has  found  much 
favour  among  modem  writers.  It  has  been  adopted  by  Bacon,  in  his 
'  Wisdom  of  the  Andents ;'  and  has  been  adopted  and  carried  out  to  a 
apreat  extent  by  Oreuser,  in  his '  Symbolik  und  Mythologie  der  alten 
VSlker,  besonders  der  Griechen,'  as  well  as  by  Hermann  ^d  other 
i^eoent  writers. 

4.  The  Physietd  Theory,  according  to  which  the  elements,  air,  fire, 
water,  &c.,  were  originally  the  objects  of  religious  adoration,  and  the 
principal  deities  were  personifications  of  the  powers  of  nature.  Thus 
the  ancient  mythology  of  the  Hindus,  as  developed  in  the  Vedas, 
personifies  the  elements  and  the  planets,  and  difibrs  essentiallv  from 
the  hero  worship  of  later  times.  The  transition  fronf  a  personification 
of  the  elements  to  the  notion  of  a  sui)ematural  being  presiding  over 
and  governing  the  difierent  objects  of  nature  was  easy  and  natural ; 
and  thus  we  find  ifi  the  Greek  and  Italian  mythology  that  the  deities 
presiding  over  the  sun,  the  moon,  the  sea,  &c.,  and  not  the  objects 
themselves,  .are  the  subjects  of  religious  adoration.  The  Greeks, 
whose  imagination  was  lively,  peopled  all  nature  with  invisible  beings, 


and  supposed  that  everv  object  in  nature,  from  the  sun  and  Mtci 
smallest  fountain  and  nvulet,  was  under  the  care  of  aome  paitkur 
divinity.  Wordsworth,  in  the  fourth  book  of  his  'Exconka,'!^ 
beautifully  developed  this  view  of  Grecian  mythology. 

Almost  all  the  theories  that  have  been  brought  forward,  dtfe: 
ancient  or  modem  times,  to  account  for  the  origin  of  mjtitola^.cr 
be  classed  under  one  of  these  four  divisions ;  but  though  all  of  'iti 
are  true  to  a  certain  extent,  not  one  of  them  taken  by  itoelf  is  m^ 
to  account  for  all  the  mythological  traditions  of  a  nation.  Bat  tos. 
recent  authorities  a  system  has  been  in  s  great  meaaore  drrc  />. 
which,  while  borrowing  something  from  each  of  the  flj3t«i]B&^.> 
noticed,  goes  deeper  than  any.  It  is  that  which  has  received  the  mi' 
of  Comparative  Mythology,  and  which  is  correlative  with  and  isk 
an  integral  portion  of  comparative  philology.  Like  that,  Mt.\ 
close  similanty  between  the  myths  of  widely-disperaed  dTiliscdn- 
it  traces  the  original  forms  back  to  an  Asiatic,  or,  as  it  b  t<r. 
Arian  source ;  from  whence  the  Sanskrit  on  the  one  hasKl,iod<<a-^ 
other  the  Greek,  Italian,  Teutonic,  and  Slavonic  langn&gs  a 
traditions,  have  alike  been  derived :  the  myths,  like  tibe  ^i^ 
varying  more  and  more  as  they  advanced  farther  from  tbdr  p«r 
home,  and  taking  in  evenr  instance  their  actual  and  efaanete^'' 
shape  and  colour  from  their  respective  nationalities.  The  TirtL 
identity  or  common  origin  of  Greek,  Sanskrit,  and  Teutonic  mytLof:^ 
for  instance,  has  been  shown  by  Grimm  and  others.  The  sj*^ 
themselves  are  in  this  system  regarded  as  having  arisea  pracL* 
from  either  the  simple  poetical  conception  and  expression  of  estc 
phenomena,  from  animal  symbolism,  or  from  the  aggre«itio£ : 
subsequent  events  and  circumstances  about  historical  facts,  cr ':: 
deeds  of  national  heroes — these  events  being  often  borrowed  h 
neighbouring  tribes  or  people,  as  well  as  those  of  the  naticsr. 
which  the  particular  tradition  or  hero  may  be  identified.  But  Dp 
to  whatever  class  they  belong,  were  in  fact  in  oonsttnt  cckq^' : 
growth  and  embellishment;  and  as  the  additiona  were  madevni 
any  very  nice  regard  to  probability  or  aptitude,  and  merdy  n 
a  view  to  this  aggrandiaement  of  the  national  deity  or  heFo,  M 
almost  inevitably  came  in  course  of  time  to  present  a  congeis : 
incongruities,  contradictions,  and  absurdities.  The  separstioo  ai  '--^ 
from  the  primal  myth,  and  their  localisation,  are  among  the  east, 
points  to  be  sought  i^ter  in  order  to  arrive  at  the  original  dk!^ 
and  purpoae  of  the  myth  itaelf,  as  well  as  the  counliy  in  wisic ' 
originated. 

The  preceding  obaervations  are  only  intended  to  give  a  genera}  rii^ 
of  mythology,  and  of  the  principal  aystems  which  hava  ban  prtp^ 
in  ancient  and  modem  timea  to  account  for  its  origin.  The  {Artr-^ 
mythology  of  anv  nation  must  be  acquired  hj  aid  of  the  artida: 
other  parts  of  uiis  work,  such  as  Bbahma,  Vishnu,  Faibis,  Ha 
Gsirn,  Zbub,  Hira,  Apollo,  Abeb,  &c.,  and  more  particularijlf^' 
help  of  such  works  of  reference  as  are  enumerated  below. 

(Scriptora  Itervm  Mythicarum,  edited  by  Bode;  Bochart'i  P^^' 
and  Canaan ;  Banier^s  Mythology  ctnd  FMet  expUii'Md  ftjf  B^'. 
Bryant'a  Analynt  ofAntimt  Mythologf/ ;  Sir  W,  Jones.  Oa  tk  C^^f. 
Oreece,  Italy,  and  India  ;  Rhode,  Ueber  reUgiHie  Bildung,  Mfi^'p 
und  PhUotophie  der  HinduM;  K.  0.  Miiller,  ProUgomma  zu  oaff  p* 
Bchafilichen  Mythologie,  of  which  there  is  an  excellent  tiamlatix? 
Mr.  J.  Leitch,  Introduction  to  a  SdenHJic  Sy^tm  of  Mythology;  Boa? 
Ideen  zur  Kunst  Mythologie  ;  Hermann,  lArbueh  der  Orieckitik^^^' 
quitdten;  Gerhard,  Oriechieche  Mythologie;  Lalard,  Reeken^^' 
Quite  pubUe  et  let  Myttirea  de  Miihra  en  Orient  et  at  ^ 
Buttmann,  Mythologtu,  oder  Ahhandlungen  und  Avficl^  ^  ^ 
Sagen  der  Chriehen,  Romer,  und  ffebrder;  Lobeck,  As^ophat^^'^ 
de  Theologies  mystiece  Oraeorum  cautii;  Lauer,  Syitem  der  9"^f'^ 
Mythologie;  Grimm,  Deutsche  Mythologie ;  Preller,  Qriedtti(kM!f» 
logic;  Nitzsch,  die  Sagenpoerie  der  Oriechen  kriiin^  dargaiaiir^ 
Max  Miiller,  Estay  on  Comparative  Mythology,  in  Oxford  ^J^^ 
The  Engliah  reader  ms^  refer  to  Eeightle/s  Mythology  of  ifi» 
Greece  and  Italy  ;  and  Grote's  and  ThirlwaU's  ffistoria  of  6m 
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NIB  one  of  tlie  liqtiid  or  trembling  seriofl  of  leiten.    It  ifl  formed 
with  the  tongue  at  the  point  where  the  teeth  and  palate  meet,  and 
the  sound  paaaea  chiefly  through  the  naflal  passage.    For  the  charaotera 
by  which  thU  letter  ia  represented,  see  AiTphabbt. 
The  letter  n  is  subject  to  the  following  changes : — 

1.  It  is  interchangeable  with  nd.  Thus  the  lAtin  roots  men,  fini, 
gen  (genus),  appear  in  Saxon  English  as  mind,  bind  or  bound,  kind  or 
JUn.  The  converse  change  is  common  in  the  provincial  dialect  of 
Somersetshire,  where  the  English  words  wind,  hind  (behind),  find, 
round,  and,  are  pronounced  trine,  him,  vine,  roon,  an  ;  while  on  the  con- 
trary, manner  is  changed  to  mander,    [D.] 

2.  Before/,  n  was  silent  in  LatiiL  Hence  the  town  Conjlu^niet,  at 
the  jiiQction  of  the  Moselle  and  Rhine,  is  now  called  Ooblenz,  So  the 
German  fUnf  is  in  English  five. 

3.  N  hnal  often  becomes  a  more  Qomplete  nasal,  and  is  equivalent  to 
nff.  Thus  the  German  infinitive  in  en  appears  to  be  the  parent  not 
only  of  the  participle  in  end,  but  of  ^e  substantiTe  In  wi^,  with  which 
are  connected  the  English  participle  and  substantire  of  the  same  form 
in  ing.  The  Somersetshire  dialect  jprefers  the  n  without  g,  as  ttanin, 
epai'klin,  starvin,  for  itanding,  epctrkUng,  ttarving.  The  Sanskrit  alphabet 
has  a  particular  character  for  this  soimd, 

4.  Ni  or  ne  before  a  vowel  often  forms  but  one  syllable  with  that 
▼owel,  the  »  or  e  being  pronounoed  like  the  initial  y»  This  sound  is 
represented  in  ItsJian  and  French  by  gn,  as  Signer,  Seigneur;  in 
Spanish  by  4,  as  SeSior;  and  in  Portuguese  by  nh,  as  Senhor :  aU 
derived  from  the  Latin  tenior,  elder. 

5.  N  ia  interchangeable  wiUl  I,  Henoe  the  double  form  of  luncheon 
and  nunckion  ;  but  see  L. 

6.  N  with  m,  particularly  at  the  end  of  words.    [VL] 

7.  On  and  o  are  frequently  interchanged.  Henee  the  disappearance 
of  the  final  n  in  the  Latin  nominatives  raiio,  ordo.  Loco,  The  Por- 
tuguese also  often  discard  an  n  so  placed.  It  is  probably  from  a  con- 
fusion between  the  two  sounds  thai  the  question  has  arisen,  whether 
the  letter  ain  of  the  Hebrew  alphabet  is  an  o  or  an  n» 

8.  i2  final  perhaps  with  m.  Hence  the  double  forms  of  the  Latin  verbs 
cer  and  cem,  separate ;  ster  and  stem,  strew ;  aper  and  ipem,  kick,  despise. 
Again  star  (and  the  Latin  must  once  have  had  stera  in  order  to  form 
from  it  the  diminutive  ttella,  as  fromi>u€ro  comw jpuella)  is  in  German 
st^rn.  Spur  in  the  English  is  sporn  in  German,  and  of  the  same  origin 
perhaps  is  the  name  of  the  Spurn  Head,  at  the  mouth  of  the  Humber, 
as  well  as  the  Latin  ^em>ene.  The  Latin  ftu^  (seen  in  eom-bur-o)  is 
the  same  word  as  the  English  bum ;  and  even  the  Latin  enrr'en,  to 
run,  has  in  Gothic  the  form  um-aa,  just  as  the  south^weetem  diaJeot 
of  England  has  him,  and  the  ordinary  English,  by  a  slipping  of  the  r 
[li],  run.  In  the  same  south-western  dialect  brfome,  avaum,  om,  nom, 
ourn,  are  the  forms  employed  for  before,  afort,  or  or  either  (Germ,  oder) 
nor  or  neither,  our.  It  is,  however,  not  improbable  that  the  n  so  often 
attached  to  roots  ending  in  r  is  the  remnant  of  an  actual  suffix,  like 
the  en  or  on  ot  our  open,  reckon,  or  the  or  of  so  many  Greek  verbs, 
XaiAfioMta  for  example. 

9.  iVwith  t.  This  change  will  not  be  readily  admitted  without 
consideration,  as  the  sounds  appear  so  di£forent»  The  change  however 
is  very  parallel  to  the  admitted  change  of  I  and  d  ;  and  indeed  as  the 
two  latter  letters  are  formed  at  the  same  pert  of  the  mouth,  so  are  n 
and  t.  The  close  connection  of  the  two  letters  will  be  most  forcibly 
demonstrated  br  examples  of  suffixes  in  which  the  change  occurs. 
Thus  the  Englisn  language  bss  a  double  form  of  the  plural  suffix  in  en 
and  es,  as  in  oxen  ancf  (Mk«.  The  Greek  verb  has  the  same  variety; 
first,  in  TuiTTtt^f r  and  rvrrD^t ;  secondly,  in  'r\fTre^u,  which  must 
have  been  the  older  form  of  rinrrffrt,  and  ^e  so-oalled  dual  tvwivtow. 
Again  the  Latin  comparative  has  for  its  oldest  suffix  ioi,  as  in  meUos, 
-whence  both  mentor  and  mdUu  ;  or  a  better  example  occurs  in  ple-ios 
and  pkos,  whence  the  latter  forms  phui  nndplOe,  On  the  other  hand 
the  Greek  suffix  \»  ion,  as  vXt-ior  and  w\foy,ftQm  the  same  root  as  the 
Latin  plus,  and  with  the  same  meaning.  The  old  genitive  plural  suffix 
in  Latin  appears  to  have  been  turn,  as  ur9o$um,  whence  eervorum  ;  but 
the  Sanskrit  often  exhibits  plural  genitives  in  nam.  The  suffix  for  a 
female  in  Greek  is  either  na  or  ia,  as  $emktpya,  fxtXatva,  Ktatra,  or 
fiaaiKiffffa,  Ttnrrovea ;  and  in  RngUsh  we  have  ee»,  while  the  Germans 
liave  inr.  Lastly,  such  verbs  as  ofitT'Wfu  have  wfitw  for  the  radical 
part,  which  often  takes  the  form  ^fi^s,  as  a-trfiew-ros ;  and  the  same 
change  appears  in  crn^poP,  Mom.  rmppw^  and  vw^<nnni.  As  regards 
2idno,  posui,  potUum,  the  imperfect  tenses  are  Compressed  from  po»n-o 
or  pos-in-o,  so  that  this  is  no  example  of  such  interchange. 

10.  iV  before  s  silent,  but  lengthening  the  preceding  vowel.  This 
fact  is  well  exemplified  thix)ughout  the  granunar  of  the  Greek  hn- 
^uage.  The  Latin  had  the  same  peculiarity.  Hence  cotuul  was  some- 
times written  eotol,  and  when  abbreviated  was  always  represented  by 
the  three  first  of  the  sounded  letters,  namely,  eot.  So  censor,  infam, 
%ici€$,  vicineumia,  are  often  found  in  the  form  caor,  infdi,  tides, 


vicesimui.  We  see  too  why  the  Greeks  wrote  the  Ijatin  word  mivctfp 
Kuwratnufos,  with  a  long  vowel  in  the  first  lyllable.  Lastly,  while  the 
Germans  write  gans,  wUnsehen,  the  EngUfdx  have  goose,  wish, 

11,  N  silent  at  times  before  i  and  tk.  The  Rngif***  woixi  motion  ifl 
derived  from  the  French  mottton  and  the  Italian  montone  ;  and  our 
word  tooth  in  the  older  Gothic  dialects  was  lunth,  thus  corraipondiiw 
as  nearly  as  it  ought  to  do  with  the  Greek  odorr,  and  Latin  dent, 

12.  N  before  v  silent.  Thus  the  Latin  oonvention,  assembly,  beeame 
covenlion  (as  it  ooours  in  one  of  the  oldest  insoriptu>ns),  before  it  was 
reduced  to  eontion,  the  sssembly  of  the  people,  a  word  whioh  most 
modem  editors,  in  spite  of  all  the  best  H8S.  and  of  etymology,  persist 
in  writing  with  a  c  for  the  fourth  letter.  Similarly  from  canventu  came 
the  French  eouvent :  smd  though  the  TCwgljah  generally  say  eonveni, 
yet  the  name  O&pent  Garden  is  a  proof  that  the  n  was  not  always 
pronounced  even  here. 

An  initial  n  is  either  prefixed  to,  or  taken  from,  words  by  error. 
Thus  nadder,  a  snake,  hss  now  lost  its  n  through  a  confusion  of 
the  phrase  a  nadder  with  an  adder.  On  the  other  hand,  the  phrase 
for  then  once,  that  is,  far  this  once,  in  whioh  the  artiole  has  its  old 
aoousative  form  then,  is  now  written  for  the  nonce.  It  is  in  this  way 
that  we  should  account  for  the  prefixed  n  in  the  diminutives  Ned, 
Nol,  Nan,  Nd,  for  Edmund  or  Edward,  Oliver,  Anne,  Ellen,  as  if  Uie 
original  phrases  mine  Ed,  mine  Anne,  had  been  confounded  witii  my  Ned, 
my  Nan  }  At  any  rate,  mine,  thine,  an,  were  severally  the  original  forms 
of  my,  thy,  a,  and  used  even  before  consonants  ;  nay,  in  Somersetshire 
they  have  changed  awU  to  ndnt,  unde  to  nunde,  awl  to  noui.  Very 
sinular  is  the  prevailing  error  of  calling  the  Greek  negative  particle 
alpha  priecMve  instead  of  aif  privative  ;  the  latter  of  which  oorres- 
ponds  so  accurately  with  the  Latin  m  and  the  English  un,  to  ssy 
nothing  of  the  Greek  arw,  and  the  German  ohne.  In  fact,  n  at  the  end 
of  words  is  often  pronounoed  very  feintly. 

The  Somerset  dialect  has  been  referred  to  beoause  its  peouliarities 
have  been  reoorded  with  great  oare  in  Mr.  JenningsTs  '  Observations.' 

NABOB,  or  KAWAB,  a  corruption  of  the  GEindustani  Nuwwab,  which 
was  the  title  of  the  governor  of  a  provinoe  under  the  Mogul  empire, 
Buoh  as  the  Nuwwab  of  Arcot,  of  Oude,  fto.  (Qildirist, '  Vocabulary.') 
Several  of  these  gradually  assumed  an  independent  sovereignty  during 
the  decline  of  the  empire,  and  became  either  allies  or  dependents  of  the 
Anglo-Indian  government.  The  word  Nabob  is  sometimes  used  in 
Europe  to  mean  a  ¥realthy  man  who  has  made  his  fortune  in  India. 

NABONASAR,  MBJl  OF.    [Perioob  of  BxvoLUTioif.] 

NADIR.  [Zekith.] 

N^VUS  {Navus  maiemus,  Mother  Spot  or  Mole)  is  a  congenitnl 
mark  or  morbid  growth  on  a  part  of  the  skin.  Nasvi  are  of  various 
kinds ;  some  are  merely  yellowish  or  brown  discolorations  of  the  skin 
without  any  evident  alteration  in  its  structure;  but  the  greater 
number  are  composed  of  an  excesrively  vascular  tissue,  or  a  dense 
network  of  arteries  and  veins  forming  a  radish  or  livid  substance, 
more  or  less  elevated  above  the  surface  of  the  surrounding  akin.  A 
third  kind  sirt  like  extensive  warty  excrescences,  and  many  of  them 
are  covered  irith  thick-set  coarse  hair. 

The  nsevi  of  the  first  kind  rarely  require  treatment.  Those  of  the 
second  are  more  important  from  their  tendency  to  increase,  or  to 
ulcerate  and  slough,  or  to  produce  severe  haemorrhage  by  the  rupture 
of  some  of  their  vessels.  Many  plans  have  been  suggested  for  their 
removaL  If  they  be  not  seated  on  an  exposed  part,  or  if  they  do  not 
show  a  tendency  to  increase,  they  had  better  be  left  without  treat- 
ment. In  other  cases,  the  simplest  and  sometimes  a  sufficient  means 
is  the  continued  application  of  cold  with  moderately  firm  pressure ; 
but  a  more  certain  method  is  to  produce  such  an  inflammation  in  them 
as  may  obUterate  their  vessels  and  reduce  them  to  the  common, 
substance  of  scars.  In  smaU  superficial  nxvi  this  may  be  efl!ected  by 
vaccinating  them  so  as  to  prcxluoe  a  number  of  pustules  on  their 
surface ;  and  in  larger  ones,  by  cauterising  a  part  of  their  surface  with 

I  fused  potash,  or  nitric  acid,  or  nitrate  of  silver,  or  by  injecting  some 
stimulant  (as  dilute  nitric  acid)  into  their  tissue,  or  by  making  small 
incisions  into  them,  or  by  passing  hare-lip  pins  and  sutures  [Habx- 
Lip]  through  ports  of  their  substance,  or  by  placing  setons  in  them. 
The  circumstances  of  each  case  must  decide  the  choice  between  these 
several  means,  and  the  mode  In  which  that  which  is  selected  may  be 
best  applied.  Should  complete  removal  be  deemed  necessary,  nssvi 
may  be  either  cut  out,  or  made  to  slough  by  tving  them  round  the 
base.  For  the  third  kind  of  warty  naevi,  excision  ia  at  once  the 
simplest  and  most  secure  means. 

It  Is  a  papular  belief  that  nscvi  and  some  other  malformations  in 
infants  are  consequent  on  an  impression  made  on  the  mind  of  the 
mother  during  pregnancy,  and  that  the  mark  always  bears  some 
resemblance  to  the  object  by  which  the  impression  was  excited.  It 
cannot  be  denied,  that  among  the  many  cases  of  nssvi,  some  singula 
coincidences  of  the  kind  have  occurred,  and  that  in  some  of  these  tha 
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malformation  might  be  deemed  to  have  some  comiection  with  the 
object  of  the  mother  a  fear  or  anxiety;  but  till  it  be  determined  that 
the  number  of  these  coincidences  is  greater  than  would  occur 
according  to  the  common  laws  of  chances  (which  is  as  yet  far  from 
being  proved),  the  hypothesis  of  a  connection  between  the  state  of  the 
mother's  mind  and  the  local  conformation  of  the  child,  which  is  totally 
opposed  to  all  physiological  probability,  cannot  be  admitted. 

NAIADS  (NcudSfs,  NriiSts)  were  inferior  female  deities  in  the  Greek 
and  Roman  mythology,  who  were  supposed  to  preside  over  rivers, 
brooks,  l^es,  and  springs :  they  were  in  fact  the  nymphs  of  the  land 
and  fresh-waters,  corresponding  to  the  Nereids,  or  nymphs  of  the  sea. 
[Nebkids.]  They  are  represented  as  young  and  beautiful  nymphs 
(&om.,  '  Od.,*  ziiL  108),  of  whom  ^gle,  according  to  Virgil,  was  the 
most  lovely  ('  Ed.'  vi.  21).  By  Greek  sculptors  they  were  sometimes 
represented  wholly,  sometimes  only  partially  draped,  and  holding  large 
shells.  They  are  frequently  figured  with  Pan;  occasionally  with 
Herades,  sometimes  with  Zeus.  Arethusa,  the  fountain-nymph,  is 
reinresented  on  the  coins  of  Syracuse.  Many  of  the  heroes  of  the 
Homeric  poems  are  described  as  the  ofibpring  of  Naiads. 

According  to  Pausanias  (viii.  4,  §  2),  the  Naiads  were  called,  by  the 
Arcadians,  Dryades  and  EpimeliadsB.     [Ntmphs.] 

NAIL  MANUFACTURE.  Until  a  comparatively  recent  period 
almost  every  kind  of  nail  was  produced  by  hand-labour;  each  nail 
was  separately  forged  from  a  thin  rod  of  iron,  a  process  which  is  still 
followed  in  the  production  of  what  are  technically  known  as  wrougki 
nails.  As  nails  so  formed  possess  certain  advantages,  for  particiilar 
kinds  of  work,  over  those  formed  either  by  6a8ting,  or  by  cutting  or 
stamping  out  of  rolled  sheet  metal,  there  is  no  reason  to  antidpate  the 
total  abandonment  of  this  process,  notwithstanding  the  continual  im- 
provement of  nail-making  machinery. 

The  making  of  wrought  nails,  which  retains,  in  most  places,  the 
diaracter  of  a  domestic  manufacture,  forms  the  employment  of  a 
peculiar  class  of  blacksmiths  called  nailors,  who  are  very  frequently 
assisted  by  the  female  members  of  their  fiunilies.  The  njulor  recdves 
his  iron  in  the  form  of  narrow  square  rods,  of  various  sizes,  according 
to  the  kind  of  nail  to  be  forged  from  them.  Putting  the  ends  of  three 
or  four  such  rods  into  the  forge-fire  at  once,  the  nallor  commences  his 
work  by  withdrawing  one  when  it  is  properly  heated,  and  forging  its 
end  upon  a  small  but  very  firmly  bedded  sted  anvil  to  a  tapering  point. 
The  pointed  end  is  then  cut  off  to  the  proper  length,  which  is  adjusted 
by  a  gauge,  by  laying  it  across  a  fixed  chisel  or  hack-inm,  and  giving  it 
a  smart  blow  with  the  hammer.  In  some  cases,  as  in  Tnnlring  the  Imid 
of  nail  used  for  fixing  horseshoes,  this  operation  completes  the  nail ;  but 
in  most  instances  a  subsequent  process  is  necessary  to  form  the  head. 
For  this  purpose  the  red-hot  spike  just  cut  off  from  the  nail-rod  is 
taken  up  and  dropped,  point  downwards,  into  one  of  the  holes  of  an 
instrument  called  a  bore,  which  is  a  piece  of  iron  ten  or  twelve  inches 
long,  with  a  perforated  knob  of  steel  at  each  end.  The  holes  of  this 
instnunent  are  made  to  fit  the  upper  or  thicker  part  of  the  nail,  and  are 
so  countersunk  at  their  upper  ends  as  to  form  a  kind  of  mould  for  the 
head  of  Uio  naiL  When  dropped  into  one  of  these  holes,  a  few  well- 
directed  strokes  of  the  hammer  upon  the  thick  projecting  end  of  the 
spike  or  nail  converts  it  into  a  head  of  any  required  shape.  In  making 
•audi  nails  it  is  sometimes  practicable  to  forge  and  cut  o£f  two  lengths 
from  the  nail-rod  with  one  heating ;  but  where  this  is  not  the  case  the 
nailor  is  enabled  to  proceed  with  his  work  without  interruption  by  the 
convenient  plan  of  having  several  rods  in  the  fire  at  once,  so  that  as 
soon  as  one  is  cool  another  is  ready  to  his  hand.  In  many  eases,  for 
the  sake  of  economy,  two  or  three  nailors  work  at  one  hearth,  using 
the  same  fire  and  the  same  bellows  in  tvam ;  and  some  hearths  have 
been  constructed  large  enough  for  five  or  six  men.  The  hammer  used 
by  nailors  is  larger  or  smaller,  according  to  the  size  of  the  nails  to  be 
formed;  and  its  face  Ib  inclined  considerably  upwards  towards  the 
handle.  Some  of  the  nailors  acquire  remarlLable  dexterity.  One  of 
them,  a  few  vears  ago,  made  84,000  flooring  nails  in  a  fortnight ;  in 
performing  this  task,  as  each  nail  required  about  twenty-five  strokes 
of  the  hammer,  he  made,  including  the  cutting  up  of  ike  nail-rods  into 
convenient  lengths,  and  re-imiting  them  when  they  became  too  short, 
no  less  than  1,088,656  strokes,  and  moved  to  and  from  the  fire  at  which 
the  rods  were  heated  42,836  times. 

For  some  purposes  nails  formed  by  the  much  cheaper  process  of 
casting  have  been  long  used  instead  of  those  wrought  in  the  manner 
above  described.  Common  cast  nails  are,  however,  so  dumsy  and  so 
brittle  that  they  can  only  be  used  for  a  few  coarse  purposes,  as  in 
plasterer's  work,  and  in  the  nailing  up  of  fruit-trees.  By  the  intro- 
duction of  great  improvements  in  the  manufacture,  however,  a  very 
useful  kind  of  cast  nail,  of  an  exceedingly  pure  mat^ial  called  malle- 
able cast  iron,  has  been  successfully  introduced  for  certain  descriptions 
of  woodwork.  Nails  of  this  kind  are  very  neat  and  regular  in  their 
appearance,  being  cast  with  great  accuracy;  and  they  are  annealed  to 
such  perfection  that  the  metal  will  bear  fkr  more  bending  than  ordi- 
nary wrought-iron  without  iajuiy.  This  extraordinary  degree  of 
tenadty  is,  however,  obtained  at  the  expense  of  rigidity,  sudi  nails 
being  often  nearly  as  soft  as  copper,  and  therefore  quite  unsuitable 
for  use  in  hard  woods. 

The  comparatively  high  price  of  wrought  nails,  owing  to  the  great 
amount  of  manual  labour  required  in  tniAitig  them,  and  the  insuffi- 
dency  of  cast  nails  as  a  substitute  for  them,  has  led  to  the  introduction 
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'of  many  highly  ingenious  madiines  for  forming  nails  bj  csxss. 
stamping,  or  compression,  out  of  plates  or  rods  of  rolled  irai;!;^ 
with  audi  success  that,  for  the  ordinary  purposes  of  the  carpenter  si 
joiner,  cut-nails,  varying  in  size  from  the  smallest  tack  orbudr*. 
spikes  of  six  inches  or  more  in  length,  have  almost  supeneded  i* 
wrought  by  hand.  The  earliest  machine  for  nail-makmg  w  .u: 
contrived  by  Mr.  French,  of  Wimbome,  Staffordshire,  in  l"l' . : 
which  no  material  departure  was  made  from  the  ordinary  procM  - 
malring  xudls  by  the  hammer ;  but  labour  was  saved  bj  vcd- 
hammers  by  water-power,  so  that  women  and  children  might  per:  c 
work  whidi  would  otherwise  have  required  men.  The  Ameho&i 
long  as  the  year  1610,  possessed  a  machine  which  perfonsed  t 
cutting  and  heading  at  one  operation,  with  suffident  rapidity  tctr. 
out  more  than  100  nails  per  minute.  In  the  process  now  nuxt  cr. 
monly  followed,  nails  are  cut  from  sheet-iron  of  suitaUs  thicks 


Fig.  1. — Catting  sheets  of  iron  for  nails. 

The  sheet  is  reduced,  by  cutidng  transveraely,  into  strips  or  nhis- 
of  a  breadth  equal  to  the  intended  length  of  the  nails.    Tbeee  ^ 
are  iheaa.  applied  to  a  machine  in  which  a  chisd-shaped  cutter  d£i«&- 
with  sufficient  f oroe  to  cut  off  from  the  end  of  the  strip,  at  eich  (kc 


Fig.  2.— MaJdng  cut  brads. 

ward  stroke,  a  narrow  piece  sufficient  to  form  xme  naiL    As  ^  ^j 
are  required  to  be  of  a  tapering  form,  the  cutter  must  be  so  fixst^^^ 
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present  a  slightly  oblique  angle  to  the  direction  in  which  the  strip  is 
pushed  into  the  machine ;  and  this  obliquity  must  be  reyersed  or 
varied  after  each  stroke,  by  means  similar  to  those  adopted  in  comb- 
cutting  machinery.  If  the  nails  are  to  be  of  any  of  the  kinds  to  which 
the  term  nail  is  specifically  applied,  as  distinguished  from  bradf  the  action 
of  the  cutter  is  simply  reversiBd,  so  as  to  reduce  the  strip  of  iron  into 
long  wedge-shaped  pieces;  and  the  pieces  thus  separated  are  subse- 
quently  headed  by  pressure  or  stamping,  so  as  to  form  finished  nails ; 
but  if  the  nails  are  to.be  of  the  brad  kind,  the  action  of  the  cutters 
must  be  so  modified  as  to  produce  cuts  alternately  at  right  and  oblique 
angles  with  the  edges  of  the  strip.  Nails  of  this  kind  need  no  subse- 
quent heading,  but  are  completed  by  the  action  of  the  cutter.  In 
Home  machines  the  cutters  do  not  vibrate  or  vary  their  position,  but 
the  strip  of  iron  is  turned  after  each  cut,  so  as  to  produce  the  same 
efiect.  Brads  are  frequently  cut  out  of  hoop-iron  instead  of  transverse 
strips  of  sheet-iron,  as  above  described. 

Many  of  the  machines  recently  invented  effect  improvements  in  the 
manufacture  of  cut  nails ;  while  others,  intended  for  wrought  nails, 
are  also  applicable  to  the  making  of  bolts,  rivets,  spikes,  nuts,  and 
screw-blanks.  The  obvious  mode  of  maniifacturing  tixese  in  a  rough 
way  is  to  forge  the  heated  end  of  an  iron  rod,  and  to  fashion  the  metal 
with  the  hammer ;  but  the  machines  now  employed  increase  both  the 
accuracy  and  the  rapidity  of  the  manufacture.  One  of  these  machines, 
invented  by  Mr.  Maxrow,  of  Sheemess  Dockyard,  is  so  contrived  that 
it  may  be  put  in  action  by  means  of  a  pulley  placed  upon  any  moving 
shaft  whatever,  whether  driven  by  steam  or  other  power.  There  are 
hammers,  tappets,  &c.,  connected  with  the  forging  part  of  the  mecha> 
mam.  With  one  of  these  machines  one  man  can  make  sixty  half-inch 
bolts,  an  inch  and  a  half  long,  with  hexagonal  heads,  per  hour.  Mr. 
Orice's  machine,  of  recent  introduction,  forms  a  head  on  the  heated 
end  of  an  iron  rod,  converting  the  rod  into  a  bolt,  rivet,  spike,  or  screw- 
blank.  .  The  rod  is  placed,  heated  end  uppermost,  in  a  die,  and  by  the 
motion  of  a  bed  the  rod  is  brought  under  a  heading-machine,  which 
fashions  the  head  by  a  pair  of  dUes ;  another  apparatus  liberates  the 
bolt  or  spike ;  and  provision  is  made  for  keepmg  the  dies  cool  by 
allowing  a  stream  of  water  to  fall  on  them.  Mr.  Ward's  machine,  also 
introduced  within  a  year  or  two,  is  so  contrived  as  to  make  two  bolts 
or  other  articles  by  one  revolution  of  a  driving  shaft.  The  machine  is 
fed  with  iron  rods  by  an  attendant ;  and  the  metal,  whether  hot  or 
cold,  is  cut  off  and  then  shaped  by  dies.  There  are  many  other  bolt- 
making  machines  now  in  use,  some  of  which  fashion  the  bolt  or  rivet 
while  in  a  vertical  position,  others  while  horizontal;  but  it  is  not 
necessary  to  describe  them  separately.  The  expediency  of  making 
rivets  by  machinery  has  now  become  manifest,  since  modem  engineer- 
ing, exhibited  in  such  works  as  the  Britannia  Bridge  and  the  Cfreat 
JBastem  steam-ship,  requires  rivets  by  millions  at  a  time.  Of  the  new 
patents  for  cut-nails,  such  as  Bowman's,  Coates*B,  Goose's,  Poole's, 
Frearson's,  and  others,  it  may  be  said  generally  that  they  relate  to 
minor  improvements  of  some  of  the  processes  already  described  in  this 
article. 

Birmingham  and  its  neighbourhood  are  the  great  seat  of  the  nail 
manufacture ;  wrought  nails  being  made  in  the  villages  round  about, 
while  cut  naUs,  as  well  as  machine-made  bolts,  rivets,  and  spikes,  are 
produced  in  Urge  factories  wrought  by  steam-power.  There  are  esta- 
blishments ,in  Birmingham  which  produce  40,000,000  cut  nails  per 
week  each,— enough  in  a  year  to  encompass  the  earth  if  placed  end  to 
end.  A  few  years  ago  it  was  estimated  that  25,000  persons  were 
employed  in  the  manufacture ;  and  that  6000  tons  of  xuuls  were  ex- 
ported, after  supplying  the  home  trade. 

NAMES.    [Noun.] 

NAMES,  PROPER,  are  words  by  which  single  objects  are  denoted, 
as  countries,  rivers,  towns,  men,  Ac. 

But  when  we  speak  of  proper  names,  we  mean,  more  usually,  the 
names  of  men;  and  on  this  subject,  to  which  little  attention  has 
hitherto  been  paid,  and  especially  such  proper  names  as  appear  among 
ourselves,  it  ia  our  intention  to  offer  a  few  observations. 

In  the  primitive  state  of  society,  as  soon  as  men  were  so  far  advanced 
as  to  find  the  convenience  of  having  a  verbal  denotation  of  tiie  indi- 
viduals who  composed  a  tribe,  the  rule  would  undoubtedly  be, "  one 
man,  one  word  : "  we  see  Uus  to  be  the  case  in  the  uncivilised  tribes ; 
and  as  man  is  presented  to  us  in  very  early  historic  periods,  we  still  see 
the  same  system  prevailing.  In  the  Hebrew  genealogies,  we  find  a 
single  word,  as  Terah,  Abraham,  Reuben,  Aarcn,  David,  SoLomcn,  tiie 
only  designation  of  the  peraoru  whom  those  woids  call  up  before  ub  ; 
and  if  in  any  instance  there  ib  any  deviation  from  the  rule,  it  is  for 
some  special  reason,  and  we  see  it  to  be  an  exception  to  what  was  the 
usual  practice. 

In  the  other  nations,  the  fathers  of  European  civilisation,  it  was  the 
same,  Egypt,  Syria,  Persia,  and  Greece ;  one  person,  one  word :  and  so 
in  the  earliest  periods  to  which  we  can  ascend  in  the  history  of  the 
Latin  nation,  we  have  rarely  more  than  ene  word  to  denote  one  indi- 
vidual, or  if  there  is  a  second  word  employed,  it  bespeaks  an  origin  in 
something  which  is  apart  from  the  pmple,  colloquial,  and  usual  desig- 
nation of  him. 

In  the  Celtio  and  German  nations  it  appears  to  have  been  the  same; 
Arminiua,  ArumMue,  and  the  like:  and  in  Britain,  Caractacus,  or 
Caradoc.  The  Saxons  were  a  nation  in  whom  this,  the  primitive 
system,  was  still  prevalent,  not  only  when  they  first  established  a 
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colony  in  Britain,  but  during  the  whole  period  that  they  held  the 
supreme  authority  in  this  idand.  Persons  do,  to  be  sure,  present  them- 
selves in  the  pages  of  historians  with  such  additions  as  Mare/oot,  Iron^ 
gidet  but  it  may  be  reasonably  doubted  whether  these  terms  can  h% 
properly  regarded  as  names ;  and  if  it  is  admitted  that  they  may  be 
such,  still  these  are  only  exceptions,  the  great  mass  of  the  Saxon 
popidation,  of  whatever  rank,  having  but  one  single  word  bv'which  the 
individual  was  denoted,  such  as  Edmn,  Alfred,  QurQi^  Ulf,  Totti,  Harold^ 
and  the  like. 

As  nations  advanced  in  refinement,  the  names  of  the  individuals 
comprising  them  became  more  complex.  Amongst  the  Romans,  for 
instance,  we  have  PvbUia  Comditu  Scipio  Africanut,  Caim  Juliui 
Catar,  Publiut  Ovidiui  Naso  ;  and  names  of  this  class  formed  the  rule, 
at  least  in  families  which  were  free.  The  slaves  probably  remained 
with  the  single  word  only. 

We  have  not  room  to  enter  into  an  examination  of  the  principle  on 
which  this  new  form  of  personal  denomination  was  constructed.  A 
uniform  principle,  like  that  very  valuable  one  on  which  our  own  personal 
nomenclature  is  at  present  constructed,  perhaps  did  not  exist,  so  that 
our  present  system  is  rather  to  be  regarded  as  the  invention  of  modem 
nations,  than  as  borrowed  by  them  from  any  of  the  nations  of  more 
ancient  civilisation. 

The  principle  of  the  modem  system  of  personal  nomenclature  in  our 
own  nation  is  this :  to  have  one  name  for  the  individual,  joined  to  a 
second  name,  which  is  common  to  some  particular  stirps  in  the  great 
English  family  to  which  he  belongs.  We  call  the  two  the  name  and 
the  eumame.  We  think  in  these  days  much  more  of  the  latter  than  of 
the  former.  But  in  the  more  solemn  acts  of  our  lives,  we  find  the 
proper  consequence  given  to  that  which  is  indeed  the  name ;  in  baptinn, 
in  ^ementary  Christian  instruction,  at  marriage,  when  the  name  is  the 
thing  in  question,  it  ia  that  which  is  properly  the  name,  and  not  the 
surname,  which  is  pronounced ;  John,  kidhara,  Anne,  We  may  find  in 
books,  even  down  to  the  dose  of  the  17th  century,  that  catalogues  and 
indexes  are  sometimes  so  constructed,  that  the  names,  and  not  the 
surnames,  are  ranged  in  alphabetical  order.  Philips's  'Theatrum 
Poetarum '  presents  a  late  instance. 

The  value  of  this  principle  lies  here :  that  it  is  a  simple  and  easy 
mode  of  showing,  to  some  extent,  to  what  family  an  individual  belongs ; 
it  promotes  fanuly  union ;  but  its  chief  advanti^  lies  in  the  facilities 
which  it  affords  for  conducting  inquiries  into  the  condition  of  the 
ancestors  of  persons  who  may  feel  any  curiosity  on  the  subject,  which, 
without  the  indications  afforded  by  identity  of  surname,  could  be 
attended  with  very  little  success,  when  it  was  attempted  to  ascend 
beyond  the  recollections  of  persons  still  living. 

This  mode  of  designation,  we  believe,  prevails  in  most  other  countries 
of  modem  Europe.  In  England  it  is  almost  the  universal  plan.  The 
royal  house  of  England  forms  an  exception,  an  unchangeable  surname 
having  never  been  adopted  by  them.  In  this  respect  the  house  of 
Brunswick  is  like  the  houses  of  Saxe,  Nassau,  Bourbon,  Orleans,  and  a 
few  others,  springing  from  the  persons  who  were  of  prime  note  in  that 
state  of  society  when  the  rule  was, "  one  person,  one  word,^  and  being 
afterwards  too  conspicuous  by  rank  and  station  to  need  any  such 
ordinary  mode  of  distinction  as  that  which  the  adoption  of  an  invariable 
addition  to  the  name  would  have  given  them.  This  was  once  not 
peculiar  to  the  ro^  house  of  England  in  this  island  (the  Stuarts,  it 
may  be  observed,  and  perhaps  the  Tudors,  but  not  the  Plantagenets, 
were  a  temporary  exception,  being  families  of  iuferior  rank,  who  were 
nused  by  circumstances  to  tiie  possession  of  the  regal  digiu^),  for  the 
earls,  in  the  first  two  or  three  centuries,  seem  also  to  have  disdained  a 
practice  which  assimilated  them  too  nearly  to  the  classes  next  below 
them.  Thus  the  persons  distinguished  in  Domesday  Book  as  Ccmitet, 
are  Comes  Hugo,  (hmes  Rogerus  ;  and  never,  we  believe,  with  names  of 
addition  which  descended  to  their  posterity.  But  all  these  great  houses 
have  become  long  ago  extinct. 

There  is  also  an  exception  to  the  modem  rule,  of  another  kind. 
There  are  still  some  remote  and  rudely-cultivated  districts,  in  which 
the  inhabitants  are  better  known  by  some  6y  name,  as  of  the  house  in 
which  they  live,  or  as  the  son  of  some  person  well-known,  than  by  any 
unvarying  addition  to  their  name  properly  so  called.  This  is  said  still  (or 
at  least  no  great  while  since)  to  be  the  case  in  some  parts  of  Yorkshire 
and  Lancashire,  and  is  certainly  the  case  in  parts  of  Wales,  but  it  is 
probable  that  the  extension  of  education  will  bring  all  parts  of  this 
island  into  subjugation  to  a  plan  which  has  such  obvious  convenience. 

If  it  is  inquired  when  the  system  on  which  we  now  proceed  was  first 
adopted,  tiie  fact  which  has  just  been  stated,  that  even  now  the  system 
is  not  universally  prevalent,  will  show,  what  is  Indeed  the  fact,  that, 
like  many  other  tmngs,  it  has  made  its  way  by  degrees.  There  is  not, 
we  believe,  a  single  instance  before  the  Conquest  of  persons  in  genea- 
logical succession  bearing  the  same  surname ;  and  it  is  also  quite  certain 
that  in  the  mass  of  the  population  of  England  after  the  Conquest,  the 
descendants  of  the  Saxon  population,  there  can  rarely,  if  ever,  be 
shown  an  instance  of  successive  individuals  of  the  same  family  being 
distinguished  by  the  same  surname  in  the  two  centuries  immediately 
succeeding  the  Conquest.  We  have  indeed  but  imperfect  means  of 
pursuing  the  inquiry  for  those  two  centuries.  The  names  of  the  people 
of  tiioee  centuries  lie  buried  in  unprinted  records  and  charttdaries. 
But  if  there  are  exceptions,  and  Saxon  families  in  these  centuries  to  be 
traced  using  an  invariable  as  well  as  a  variable  name,  it  is  in  that 
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itftnurkftble  clan,  who  still  exist  In  no  very  small  number,  who  hare 
oxie  of  the  old  Saxon  ap|>ellfttiTes  in  the  place  of  the  surname,  such 
as  Tharold,  S^aine,  Aldred,  Thorouffhgood  (Tui|^t),  Oodwin,  and  the 
likt. 

But  we  find  In  Domesday  Book  that  sereral  of  the  Normans  and 
othef  people  from  the  Continent,  who  became  settled  in  England  at 
the  Conquest,  and  soon  after  that  event,  are  distinguished  by  names  of 
addition,  which  are  not  merely  personal,  but  names  which  were  borne 
by  themselves  and  their  posterity  after  tiiem.  Such  are  Darcjf,  A  rundd, 
Devervux,  Balliol,  Buruiif  Lfici,  Ptrci,  and  others,  people  just  below  the 
rai!^  of  the  oomites,  and  who,  gaining  great  possessions  and  ftreat 
powef,  were  afterwaitts  very  conspicuous  in  English  history.  These 
are  the  persons,  we  conceive,  who  first  set  the  example  of  the  practice 
which  has  rince  beome  all  but  universal  among  us. 

The  disposition  which  always  more  or  less  exists  to  Imitate  what  is 
done  by  a  superior,  is  probably  the  principle  to  which  we  are  to  refer 
the  change  m  this  point  which  we  find  to  have  taken  place  by  the 
iniddle  of  the  l4th  century. 

By  that  time  the  present  system  may  be  said  to  have  been  ptetty 
generally  established  in  all  the  well-settled  portions  of  the  island.  The 
statute  of  additions  of  the  Ist  Henry  Y.,  by  requiring  that  the  name 
and  description  of  the  partv  should  be  exactly  set  forth  in  any  writ  or 
indentuf 6,  would  do  something  to  consolidiite  the  system ;  and  when  it 
Was  required  that  in  all  parishes  a  register  should  be  kept  of  baptisms, 
marriages,  and  burials,  which  was  one  of  the  acts  of  the  Reformers, 
there  was  a  new  check  presented  to  any  attempts  at  relaxation  in  the 
practice. 

But  even  at  the  beginning  of  the  15th  century  there  was  much  that 
was  unsettled  in  the  personal  nomenclature  of  England,  even  in  families 
to  whom  pertained  portions  of  the  soiL  Thus  in  1 400  a  person  describes 
himself  as  Willielmtu  fiUut  Ada  Emmotson,  who  in  1416  is  Willielmus 
Smmotaon  ;  and  more  remarkably  about  the  same  time,  a  person  who 
to  dsMrtted  M  Johaknti  filiuM  Wimdmi  filii  JohannU  de  Hvmthdf 
MMUH  addll  iftur  aa  Johannn  Wihcn,  About  the  same  time  we  had 
wUUA'lim  Johnnn  Wilkinton,  WiUielmfu  Adamion  MagoUon,  and 
Thomoi  Hemon  Magoi,  showing  the  present  system  then  in  its  rudi- 

iiw&ta. 

Ai  thft  iy«tetn  at  present  existing  made  its  way  by  degrees,  and  with 
touch  of  casualty,  so  there  sterna  to  have  been  much  also  of  accident  in 
respect  of  the  name  of  addition  which  marked  the  distinction  of  the 
itirpea.  There  are  soma  of  the  surnames  in  common  use  among  us  for 
the  adoption  of  which  it  ia  difficult  now  to  assign  any  satisfactory 
teason.  This  Sa  partly  to  be  attributed  to  the  corruption  which  many 
names  have  undergone,  and  partly  to  the  strange  additions  which  we 
find  in  the  place  of  surnames  in  early  documents  of  undoubted  authen- 
ticity. One  of  these  is  Adam  that  Ood  made,  whose  addition,  if  ho 
lived  at  the  period  when  hia  race  first  began  to  conform  themselves  to 
the  svstem,  would  appear  now  in  sonie  form  which  Would  probably 
foil  the  sagacity  of  tne  moat  skilful  inquirer.  Sometimes  there  is  a 
difficulty  arising  aut  of  a  wrong  apprehension  of  the  origin.  Thua  we 
have  the  names  Spring,  Summ^,  Winter  ;  there  is  no  AuiWHin.  It  is 
difficult  to  conceive  how  the  names  of  the  seasons  should  become  the 
names  of  families ;  but  in  fact  it  is  not  so,  Spring  being  a  word  denoting 
a  small  grove  of  trees,  so  that  the  name  classes  with  IVboi,  Htli,  and 
others  concerning  which  there  ia  no  difficulty;  while  Summer  and 
Winter  are  Summoner  and  Hntner,  names  derived  from  occupations. 

But  the  great  mass  of  our  surnames  may  be  easily  exploined.  We 
eannot  enter  here  at  large  into  the  subject ;  but  it  may  be  useful  to 
those  who  are  inclined  to  prosecute  it,  to  say  that  nearly  the  whole  of 
them  may  be  referred  to  one  of  the  five  following  classes  t-^ 

1.  Foreiffn  names  brought  In  by  aettlers  from  other  countries, 
Including  tne  Scotch  and  Irish  names.  These  designate  a  very  large 
aection  of  the  whole  population;  and  there  is  a  constant  aocession 
being  made  to  them  by  the  tide  of  population  setting  towards  England. 
Veiy  few  of  the  names  of  this  class  introduced  in  the  early  periods 
remain :  the  great  majority  beinff  of  families  who  have  become  settled 
in  England  in  the  course  of  the  last  century  and  a  half. 

2.  Namea  of  locality.— These  are  divinble  into  two  great  portiona : 
thoia  whioh  are  derived  from  placea  of  generic  namea  only,  aueh  aa 
ffiU,  DtUe,  Ctiff,  Blaek,  (hmbe,  Ofote,  Shaw,  Frith,  and  many  others, 
mostly  monoayUabic.  which  would  originally  appear  aa  John  de  la  ffiU, 
ftc ;  and  thoae  which  are  derived  from  some  specific  place,  as  Athertan, 
BufixM,  Denhy,  and  thousands  of  others,  there  being  scarcely  a  town, 
tillage,  or  hamlet  which  haa  not  given  ita  name  to  some  English 
family. 

d.  Namea  of  occupation. — Of  this  class  the  number  is  very  great. 
We  have  Brewer,  Barber,  Smith,  Maton,  in  short  e'rerv  trade  and 
every  other  occupation  in  which  men  engage.  Lost  trades  or  trades 
which  have  changed  their  names  are  preserved  In  the  names  of  families 
whose  ancestor  was  engaged  in  them  at  the  time  when  his  family  fell 
into  the  system.  Thua  we  have  Fletcher,  Girdler,  Farbiiha%  String- 
fcUouf,  Later,  Walker,  Pargiter,  Webster,  Tavemer,  and  the  like.  We 
have  also  Palliter,  Zander,  Potter,  Palfreyman,  Page,  Woodruffe,  Reeve, 
Hunter;  which  were  evidently  at  the  beginning  names  of  occupation. 
It  ia  difficult  to  accoxmt  for  such  names  as  Buhop,  Baron,  Eati,  Lord, 
Pritit,King. 

4.  A  lai^e  portion  of  our  personal  nomenclature  is  made  up  of 
aomamca  which  are  formed  upon  those  which  we  call  Christian  names. 


Nearlr  aU  these  appeared  originally  in  the  form  of  FSkitf  fto.,  as  Job 
son  of  William.  This  mode  of  designation  haa  taken  'vanooa  forsL  I 
Thua  on  this  name  of  WilUam,  there  are  founded  WiSiams,  WiUUmrm,  I 
With,  Wilion,  Wilkt,  Wilkim,  mikinMon,  Wiilu,  WiUiBtm,  BiO,  Bdt^  I 
WUUt,  WiUimM,  WiUmat,  Till,  TUfy,  Tiiloi,  Tamm^  nUatmm,  WuU, 
each  of  which,  if  written  by  a  acribe  of  the  middle  agea  in  Usa^ 
would  be  expressed  by  the  same  phrase  PUiut  WUUdmL  OtiMr  tosm 
have  an  equally  numeroua  progeny.  To  thia  elaas  tdbj  be  rtfcn«4 
Ives  and  Iveson  which  are  PUitit  JudH  /  C^arkwn,  Oookm^,  Wri^*^ 
which  are  names  formed  not  indeed  on  the  name,  but  the  profeaucc  4 
the  parents. 

It  would  however  be  to  extend  this  artiele  to  an  inofdiiiftte  leogt^ 
even  to  touch  upon  the  aubordinate  claaeae  to  the  tr^  grvftt  elafs, 

5.  The  fifth  and  last  ia  that  of  names  whieh  indie^ie  eometLif 
peculiar  in  the  personal  appearaneeor  mental  qualities  oS  the  person  ti^ 
whom  they  are  first  given.  Such  are  Swift,  Long,  White,  Btadk, 
Crump,  Route,  Wite,  Good,  kc 

The  names  of  the  ancient  Saxon  population  of  Engbtfid  were  i»ar'r 
all  deacriptive  of  some  (quality  of  mind  or  body.  Thofl  Edward  a 
truth-keeper;  If in/rrrf ,  wm-peace ;  Alfred,  all-peace;  Edmmmd.xns^ 
mouth;  Ailwin,  of  all  beloved;  Ulf,  wolf.  But  a  grei^  diange  toek 
place  soon  after  the  Conquest.  We  see  in  the  names  of  the  Norma! 
who  became  settled  in  England  many  whieh  oontinued  for  ajK«i 
favourite  names  of  the  English  nation;  Roger, RaJpk,  Hugh,  Bmmfhrf, 
Jeffrey,  Oilbert.  To  them  also  we  owe  the  introduoMon  aznongst  u 
of  names  of  religion.  If  these  namea  existed  at  all  in  Sngiand  beft** 
the  Ccmquest,  they  were  exceedingly  rare.  In  the  eataloj^ea  of  Satae 
bishops,  not  one  occurs.  Even  amongst  tiie  flrat  race  of  Kormans  tfecr 
did  not  abound.  We  find  Adam,  John,  Stephen,  David,  Peter,  Mdt- 
thew,  and  perhaps  a  few  others.  But  in  the  century  an^  a  half  sft«r 
that  event,  names  of  this  class  began  to  prevail  in  a  great  degree.  It 
was  a  period  of  extraordinary  Christian  devotion :  the  exertions  it 
founding  monasteries,  building  churches,  and  maintaiiuii^  the  mr 
against  uie  Infidels  show  it  In  this  state  of  the  public  tnind  the  stv 
Bjrstem  of  taking  namea  of  religion  spread  and  stoengthened.  Tb* 
names  of  religion  were  almost  wholly  from  the  Old  and  New  Te*^ 
ment,  a  few  only  being  taken  from  tile  nam  a  of  paraona  who  have  bees 
eminent  in  later  timea  far  their  Christian  virtiieti 

Since  then  little  change  haa  taken  pla«e.  A  f eW  namea  tflMe  emtstam 
have  loat  their  pomilaHty ;  a  few  othen  hate  been  iiltrodnced.  TU« 
have  been  perioda  when  namea  aomewhat  fatttaatie  hut^  hai  i 
popularity;  such  aa  the  namea  of  the  virtttea^  aa  PnHenc^,  2hAl 
Prudence,  Faith,  by  whieh  women  hate  been  nami^ ;  I^ankftU,  M4- 
ful,  Sali>ath,  and  others  more  extraordinary,  have  fteen  gff  Ten  to  BMa^ 
Some  went  for  a  time  into  another  extreme,  a&d  w«  had  iSfsnaadai; 
Scipio,  Casar,  ffertuUi. 

We  have  however  not  been  anfficiently  attentiYe  to  the  inapeKaan 
of  keeping  up  a  stock  of  what  we  call  Christian  namea.  Our  Opals' 
tion  has  increased  to  a  very  great  extent,  while  our  aurbaiiieB  batt 
rather  diminiahed  than  the  contrary.  We  should  therefore,  if  «t 
wish  that  names  diould  be  what  they  are  intended  to  be,  N^otmmimA, 
increase  the  number  of  those  namea  out  of  which  we  have  the  power 
ourselves  of  selection.  Aa  it  is,  with  a  population  of  80  miilisBS, 
we  have  but  58  namea  of  men  which  can  be  need  without  aofue  appesr- 
anoe  of  singularity.  Of  these  12  are  in  more  frequent  tiaft  tluui  the 
rest: — 

John  Wllliaia     Henry       George      James        Bohert 

Thomas     franois       Charles     Edward     lUehard     fiaau^ 

Of  these,  4  are  names  of  religion :  4  are  namea  Introduced  at  the 
Conquest ;  8  names  introduced  at  a  later  period  from  the  notnenclatore 
of  other  countries ;  1  is  pure  Saxon.  Of  the  41  namea  of  aecondary 
frequency,  28  ate  names  of  religion ;  so  that  of  the  58  namea  of  men  ia 
ordinarv  use,  32  are  names  of  religion,  or  considerably  more  than 
one-half,  and  they  are  all  taken  from  the  Scriptures. 

Affain,  looking  at  the  58  namea  in  respect  of  the  langoagea  from 
whicn  they  are  derived,  it  appears  that 

25  are  of  Hebrew  ori^n, 

10  from  (he  various  dialects  of  Western  Borops^ 

5  from  the  Greek,  and 

4  ttom  the  Latin. 

There  are  a  multitude  of  namea,  onoe  In  uae  la  Sng^aad,  whieh 
might  easily  be  revived,  and  it  would  be  a  matter  of  aoma  publle  eea- 
renience  to  do  ao.  Few  persona  have  not  found  ittoenfaBiettee  is 
some  form  or  other  from  £he  want  of  sufficient  distinetftaaa  in  the 
name  he  beam.  Thus  a  little  time  ago  there  were  two  aattquanaa 
Chalmers' ;  two  Parkes  upon  the  bench ;  two  Whilakera,  both  clergy- 
men, and  both  writers  on  Lancashire  topography :  aoma  time  age 
there  were  two  Dr.  John  Thomas's,  both  chaplahia  to  the  king,  aad 
both  bishops ;  and  two  Dr.  Grays,  both  divines,  both  Writers  in  their 
own  profession,  both  eotoected  with  historie  literature  and  poetry, 
both  engaged  in  controversies  with  Warbiuton.  Tbaa 
confusion.  To  change  a  aumame  ia  a  diffieult  and  espe&aive 
the  cheapest  and  simplest  remedy  ia  to  give  a  tiatne  at  baptian  whieli 
will  be  marked  and  remembered,  aa  BaiU  Mali,  Qi  nagleoted 
there  are,  AtuHn,  Allan,  Anhrtjf,  Arnold,  Baldwin,  Mhrn, 
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'abian,  Ferdincmd,  Josceline,  Milet,  Sylvater,  Theobald,  Theodore,  and  a 
06t  of  others. 

Some  further  information  of  a  curiouB  nature  will  be  found  in  an 
Eb^ay  on  Surnames/  by  M.  A.  Lower. 

NANKEEN^  a  kind  of  ootton  cluth,  uaually  of  a  y«Uow  colour, 
nported  from  China,  and  taking  ite  name  from  the  city  of  Nankin,  in 
hich  great  quantities  are  made.  The  peeuUai*  colour  is  natural  to  the 
:>tton-wool  of  which  the  nankeen  ia  made,  and  not  the  effect  of  any 
ye.  White  cloth  of  similar  texture  is  imported  from  China;  and 
hit},  to  diiitinguish  it  from  the  yellow  kind,  is  called  white  nankeen, 
f ankeen  cloth  was  formerly  yery  much  used  in  England  for  gentle- 
men's suQuner  dothing ;  but  better  fabrics  of  home  manufacture  being 
low  procurable  at  lower  prices,  those  have  taken  the  place  of  the 
iiSliinese  goods. 

NAPHTHA.  The  word  napbtha  is  derived  from  the  oriental  term 
lajata,  signifying  to  ooze  out,  and  was  originally  applied  to  a  yullowish- 
vhite,  volatile,  inflammable,  liquid  hydrocarbon,  which  exudes  from 
he  soil  in  certain  parts  of  Persia,  Italy,  ko-  The  very  fluid  portions 
>f  those  natural  tar-like  matters  [Asphalt;  Bitumen;  Petroleum] 
:bat  issue  from  the  ground  in  so  many  parts  of  the  world,  having  been 
found  to  be  almost  identical  with  the  original  nafata,  have  been  in* 
eluded  under  the  term  naphtha,  and  the  latter  word  is  therefore,  or 
rather  should  be,  now  used  to  designate  any  light,  more  or  Igaa  colour- 
less, inflammable  fluid,  of  mineral  origin  and  immiscible  with  water. 
Naphtha  is  sometimes  speciflcaliy  termed  mimral  naphtha. 

Other  liquids,  resembling  true  naphtha  in  little  else  than  the  cha- 
racters of  volatility  and  inflammability,  have  also  been  called  naphtha. 
Thus  wood-spirit  has  frequently  been  so  named,  and  is  still  often 
spoken  of  as  wood-naphtha;  see  MfTnvL,  hydraUd  oxide  of.  Acetone 
is  also  sometimea  described  under  the  name  of  naphtha.  Lastly,  Coal 
Tab  yields  by  distillation  a  liquid  having  all  the  characters  of  natural 
naphtha ;  it  is,  however,  generally  distinguished  as  coal  naphtha. 

The  origin  of  naphtha  is,  in  all  probability,  due  to  the  action  of 
internal  heat  upon  beds  of  coal  or  peat,  these  substances  being,  in  nearly 
all  cases,  foiUKl  in  the  neighbourhood  of  the  petroleum  or  naphtha 
springs;  moreover,  the  artificial  production  of  coal  naphtha,  as  just 
described,  gives  considerable  support  to  this  theory. 

Crude  naphtha  is  usually  contaminated  with  much  coloiuing  matter, 
but  from  this  it  may  be  freed  by  rectification.  When  quite  pure  it 
contains  no  oxygen,  and  hence  is  usually  the  liquid  in  which  potassium, 
Kodium,  and  o&er  metals  that  have  intense  affinity  for  oxygen  are 
preserved.  For  the  latter  purpoae  it  must  be  several  times  well 
agitated  with  about  a  fifth  of  its  bulk  of  strong  sulphuric  acid,  then 
washed  with  water,  and  finally  distilled  from  quicklime. 

Pure  naphtha  is  colourless,  and  of  peculiar  taste  and  odour.  It  is 
ins(;luble  in  water ;  soluble  in  about  eight  parts  of  alcohol ;  and  mis- 
ciblc  in  all  proportions  with  ether,  and  with  the  essential  oils.  With 
the  aid  of  heat  it  dissolves  one-fourteenth  of  its  weight  of  phospho- 
or  one -twelfth  of  sulphur,  but  deposits  them  on  cooling.     It 
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dissolves  one-eighth  of  its  weight  of  iodine,  absorbs  ammoniacal  and 
hydrochloric  acid  gases,  is  attacked  by  chlorine  and  bromine,  and  de- 
C(^mposcd  bv  hot  concentrated  nitric  or  sulphuric  acids.  It  is  an 
excellent  solvent  for  giitta  percha,  india-rubber,  camphor,  and  oily  or 
re&inous  bodies  generally;  is  indeed  largely  used  for  these  pur^xjses, 
but  chiefly  in  lamps  as  a  source  of  artificial  light.  Its  specific  gravity 
varies  from  07  to  0*85. 

Naphtha  seems  to  be  a  mixture  of  several  polymeric  hydrocarbons. 
Pelletier  and  Walter  have  extracted  and  described  three,  namely, 
nnyhtha  (C^^H^s),  boiling  point  190"  ;  naphthene  (Cj,H^p),  boiling  point 
239°;  and  naphthole  (C^^H^j),  boiling  point  374". 

Grerit  care  should  oe  observed  in  manipulating  with  the  more  vola- 
tile descriptions  of  naphtha.  It  is  exceedingly  inflammable,  and  fatal 
accidents  have  arisen  from  its  vapour  catching  fire  on  the  approach  of 
a  naked  flame. 

For  the  chief  localities  of  the  naphtha  springs,  and  statlAtics  con- 
cerning their  products,  see  Naphtha,  in  Nat.  Hist.  Biy. 

NAPHTHALAMIDE.    [Naphthalio  Group.] 

NAPHTHALASE.    [Naphthalic  Group.] 

NAPHTHALENE.    [Naphthalic  Group.] 

NAPHTHALIC  ACID.    [Naphthalic  Group.] 

NAPHTHALIC  GROUP,  a  division  of  the  Benzoic  aeries  of  oiganio 
compounds.    It  is  chiefly  composed  of  the  derivatives  of  napththalin. 

Naphthalin  (CJS.^),  or  hydride  of  naphthyl  (C^„  H),  or  naphtha- 
lene, was  first  discovered  by  Garden  in  coal  tar.  Faraday  determined 
its  composition,  and  Laurent  haa  particularly  investigated  its  consti- 
tution. It  is  a  very  common  product  of  the  decomposition  of  organic 
bodies  by  heat,  but  its  most  abundant  source  is  ccal-tar.  Laxge  quan- 
tities of  it  are  produced  at  all  gas-works,  and  its  separation  from  the 
i\v  may  be  accomplished  by  the  following  process : — After  exposure  to 
air  for  some  time  the  tar  is  redistilled;  the  first  portion  of  the  distillate 
is  set  aside,  the  second  portion  furnishes  much  naphthalin  if  artificially 
cooled,  but  the  last  portion  comes  over  in  an  almost  semi-aolid  state, 
and  on  standing  for  a  short  time  sets  into  a  solid  mass  of  crystals  of 
naphthalin.  Much  oily  matter  is  got  rid  of  on  submitting  the  mass  to 
pressure,  and  the  naphtha  is  finally  obtained  in  a  pure  state  by 
successive  sublimations  or  recrystallisations  from  alcohol. 

Naphthalin  is  colourless,  has  a  somewhat  tarry  odour,  and  a  burning 
aromatic  taste.    It  ciystallises  is  large,  thin,  rhombic  plates  of  pearly 


lustre,  and  uQctuous  feeL  Exposed  to  light  under  a  glass  covering,  it 
gradually  sublimes  in  magnificent  crystals,  and  altogether  presents  a 
verv  beautiful  appearance.  It  fuses  when  heated  to  174*  Fahr.,  and 
boils  at  428*.  Its  vapour  density  is  4'582.  It  is  not  very  inflammable, 
and  uriien  isnited  gives  off  much  smoke.  It  is  very  volatile  in  vapour 
of  water.  It  is  insoluble  in  cold  water,  very  slightly  soluble  in  hot 
water,  but  readily  so  in  alcohol,  ether,  and  the  fixed  and  eflsential  oils. 
It  appears  also  to  be  soluble  in  aoetio  or  oxalic  acids,  but  is  not  acted 
upon  by  caustic  potash. 

Sulphuric  derivoHvea  of  Naphthalin, 

SuJjphaiuifhIihaUc  ofiid  (C»H«3«0«  +  2Aq.).  Nmpiikyi'mdphwrmu  oM, 
hypo9idpkonaphthaUe  aeid,  or  impkihylr4Uhiiomie  aM,  Obtained  by 
acting  upon  naphthalin  with  excess  of  sulphuric  acid  at  a  tsoapei»tux« 
not  exceeding  200"  Fahr. ;  it  crystallises  on  cooling.  It  is  very  soluble 
in  water,  alcohol,  and  oils,  but  only  shghtly  so  in  ether.  It  has  an 
acid,  astringent,  metalUc  taste,  und  at  a  lugh  tempccatuN  is  decom- 
posed. The  sulplionaphihalatee  are  monobasic;  those  of  the  alkalies 
are  readily  obtained  in  crystals.  By  substitution  processes,  the  follow- 
ing compounds  of  sulphonaphthalic  acid  are  easily  produced;  they 
all  form  salts  with  bases,  several  of  the  compounds  being  crystalline : — 


Cblor-aalphonaphthalio  acid        • 
Brom-salphonapbtUallc  acid    .        • 
Bicblor-aulphonaphthalio  acid      . 
BIbrem-tulphoDapbUiallo  add         » 
Triohlor-siUphonaphthalio  aeid    . 
Quadriehlor-snlphonaphthaUo  aoid  . 
Nltro..ralpbonapbthal(or  fheo)ie  aoid 
Binitron^ulphonapbthallo  add .        • 


.  C,„H,Br8,0, 
.  C,oU«Br,8^« 

.  C,«H,(N0J8«0« 

.  C,oH,(NOJ,8,0. 


DiiulphonefhtkaKc  aeid  (CgoH^S^Oi,).  Tiionaphthie  add,  or  hypo- 
iulphmaphthinic  acid.  This  acid  is  produced  under  circumstancea 
similar  to  those  under  which  sulphonaphthalic  acid  is  obtained,  but  at 
a  higher  temperatitre ;  fuming  sulphuric  acid  also  facilitates  the  reaction. 
It  is  dibesic.    Both  it  and  its  salts  crystallise  with  dififtciilty. 

3tdphonaphAalin  (C,oH,,8,0^=s C^pH.  ■*■  HO,  S0,-2H0).  Produced 
when  vapours  of  anhydrous  sulphuric  acid  are  passed  into  fused  naph- 
thalin, the  latter  being  kept  in  excess.  It  is  a  granular  body,  slightly 
soluble  in  water,  but  more  so  in  alcohol  It  is  sometimes  accompanied 
by  eulphoglutinic  aeid  (hyposulphoglutinic  acid). 

Jfitro-derivaiivee  cf  Naphthalin. 

NiH'ORaphthaUn  (C^H,(N0«)).  NitronaphihalaBe.  Naphthalin  ifl 
well  stirred  with  five  times  its  weight  of  cold  nitric  add  of  sp.  gr.  1'8S. 
After  some  days  it  is  found  converted  into  a  lemon-yellow  rtr^tm  of 
nitronapbthalin,  insoluble  in  water,  but  soluble  in  hot  alcohol  or 
ether,  the  solutions  depositing  it  in  luittle  needles  on  cooling.  Heated 
with  lime,  it  disengages  ammonia,  and,  among  other  products,  yields  a 
Bubatance  called  by  Laurent  naphtkalate,  or,  better,  napklhaee, 

BimtnmapklhaUn  (C^Ho(NOJ,).  NitronaphthaUae,  Naphthalin 
added  to  hot  strong  nitric  aoid  is  converted  into  the  above  compound, 
which  crystallises  out  on  cooling  in  pale  yellow  needles.  It  n  only 
slightly  soluble  in  alcohol  or  ether.  Boiled  with  alcoholic  solution  of 
potash,  ammonia  is  disengaged,  and  nitric  aoid  then  precipitates,  from 
the  solution,  dark  brown  flocks  of  nitronaphthaleaic  acid, 

Bromo-binitronaphthalin  (C.2oH,Br(N0^),).  A  ciystalline  body 
formed  on  dissolving  bibromonaphthalin  in  nitric  acid. 

Trinitronaphihalin  {0^1i^{liO^)^).  Nitronaphthalise.  This  com- 
pound occurs  under  three  isomeric  modificationa.  It  is  obtained  on 
boiling  naphthalin  for  some  days  in  nitric  acid*  It  ia  colourless,  and 
crystallises  in  irregular  tables  or  prisms.    Alkaliea  colour  it  r^d. 

The  final  product  of  the  prolonged  action  of  mtric  acid  upon  naph- 
thalin is  a  mixture  of  oxalic  and  phthalic  acids,  thus  :— 


+     Oie 


2U0,C^cH«0c     +     SHO.CfOe 

^ ■/ 


Napbthalin.     Oxygen.         Pbthalio  acid. 


Oxalic  acid. 


PhUuUic  acid  {C,^'a.fi^=2B0,C,^K fi^).  Naphthalic  acid.  AUzarie 
acid.  In  addition  to  the  method  just  mentioned,  this  acid  results  from 
the  long-continued  action  of  nitric  acid  upon  bichloride  of  najibthaUn, 
alisarin,  or  purpurin.  [Kajdoer,  Colourinq  Mattsrs  of.]  It  mi^ 
be  obtained  in  the  pure  state  by  repeated  ciystallisation  from  wnter^ 
and  then  forms  lamellar  groups.  It  is  very  soluble  in  alcohol  or  ether. 
By  distillation  with  lime  it  is  converted  into  carbonic  aoid  and 
Benzole,  and  when  heated  alone  it  sublimes  in  beautiful  eUttio 
needles  of  phthalic  anhydride  (Ci^H^Og),  called  also  aiihy(U^m  phthalh 
acid,  and  pyroalizaric  acid.  It  is  a  bibasio  acid,  and  forms  neut^ral  and 
Acid  phthalates, 

TricldorophUialie  acid  (C^q^^CI^OJ,  chlorophthaUtie  add  is  produced 
by  the  action  of  nitric  acid  upon  sexchlomaputhaliD. 

Nitrop/uhalic  acid  (Oi^}Ii{NO^)0^)  may  be  obtained  in  yellowish 
rhomboidal  crystals  by  evaporation  of  the  mother  liquors  liom  th» 
preparation  of  the  nitronaphthalins.  It  is  bibasic,  and  forms  oryaUlUai- 
salta.    By  sublimation  it  is  reduced  to  the  anhydrous  condiUoa. 
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PhthalanUc  add,  or  napKQialamide  phthalamide  (C^HtNOq)^  results 
from  the  action  of  unmonia  upon  anhydrous  phthalic  acid. 

PkUUUimide,  or  naphthaUmide  (CjqH^NO A  sublimes  in  thin  plates 
when  add  phthalate  of  ammonia  is  heated.  It  is  colourless,  almost  in- 
soluble in  water,  but  readilv  soluble  in  boiling  alcohol  or  ether. 

PhenylrfhihaJUmde,  or  pkthalanijU  (C^H^KOJ,  is  produced  by  the 
action  of  aniline  upon  ammonia.  PheHyUphtkalamic  acid,  or  phihalaniUc 
acid,  contains  (C„H,jN08=C„H,(CjA)N0«). 

'  Chlorine  and  Bromine  derivaiwa  of  Naphthalin, 

These  an  extremely  numerous,  and  are  of  two  kinds.  First,  those 
which  are  simply  naphthalioB  (C,oH,),  in  which  an  atom  or  atoms  of 
hydrogen  are  replaced  by  equal  quantities  of  chlorine  or  of  bromine. 
The  following  is  a  list  of  them  :— 


Cblor-Dsphthalin  (chlonaphtase)  •        •        • 
BronMuphthalin  (bronaphtaae)       •       •        o 
Blehlor-Dapbthalin  (ohlonaphteae)        •        • 
Bibrom-naphtlralin  (bnmaphtMe)     .        •        • 
TrithloT-napht&alin  (chlonaphtise)       •        • 
Tribrom-iiaphthalln  (bronaphtise)     .        .        • 
Bromo-biehlor-naplithalin  (ohlorebronaphtise) 
Quadriehlor.iiaphtbaUn  (eblonaphtoee) 
BronuKtrioblor-naphthaUn  (obloribroBapbtoae) 
Bibromo-Uehlor.naphtbaU&  (oblorebronaphtoae) 
Qnadribrom-napbthalin  (bronaphtoae) 
Bibronutriohlor.Aap1ithalin  (bromeehlonapbtnae) 
Sexohlor-naphthalin  (eblonapbthalaae) . 
Parcbloroiaphtbaliii  (eblonaphtbaliae)      . 


•  CflgUfBr 

•  CtoHaCl, 

•  C,,HjBr, 

•  Cf^HfClgBr 

•  C|0H|Cl)Br 
.  C,oH«Cl,Br. 

•  Cj0H4Br4 

•  Cf^HjCljBrf 


Sereral  of  the  above  compounds  exist  in  seven,  or  less,  distinct  modifi- 
cations ;  Laurent,  the  completeness  of  whose  researohes  on  these  bodies 
is  only  equalled  b^  their  importance,  accoimts  for  this  fact  by  supposiug 
that  each  of  the  eight  equivalents  of  hydrogen  in  naphthalin  has  its 
allotted  position,  and  that  according  as  one  or  other  is  roplaced  by  the 
chlorine  or  the  bromine  so  do  the  properties  of  the  resulting  compound 
differ. 

In  naming  the  many  deriyatires  of  naphthalin,  Laurent  adopted  the 
word  nop/U  as  the  root,  prefixing  it  bv  chlo,  bro,  &c.,  to  indicate  the 
substituting  element ;  and  introducing  the  vowels,  a,  e,  t,  o,  u,  when  it 
was  necessary  to  show  that  one,  two,  three,  four,  or  five  atoms  of  the 
element  had  been  taken  into  the  compound  molecule.  When  moro 
than  five  replacing  atoms  wero  employed,  the  syllable  al  was  intro- 
duced, and  the  use  of  the  vowels  recommenced.  Numerous  examples 
of  this  useful,  though  scarcely  euphonical,  nomenolaturo  will  be  observed 
throughout  the  article. 

The  second  class  of  chlorine  and  bromine  derivatives  of  naphthalin 
are  combinations  of  the  compounds  just  described,  with  additional 
equivalents  of  chlorine  or  bromine,  ordinary  ehhridet  and  bromidet 
resulting.  They  are  nearly  all  formed  bv  the  direct  action  of  chlorine 
or  bromine  upon  the  different  naphthalins.  When  acted  upon  by 
alcoholic  solution  of  potash,  thev  are  split  up  into  hydrochloric  or 
hydrobromic  adds,  and  the  chlor-  and  brom-naphthalins  already 
mentioned.  The  following  is  a  list  of  these  chlorides  and  bromides  of 
naphthalin,  or  of  its  derivatives : — 


Chloride  of  naphthalin       .        .        • 

„         bromoiaphthaUn .        • 
Bromide  of  tribrom-iiaphthaUn  •        • 
Biehloride  of  naphthalin        .        , 
Bichlorobroinide  of  naphthalin  .        • 
Biehloride  of  ehlor-naphthalia       . 
„  bichlor-naphthalin         • 

„  bibrom-naphthalin    . 

Bibromide  of  Uohlor-naphthalin 

n  bromoehlor-naphthalin 

„  hibrom.napbthalin 

Biehloride  of  UbrQm..ehlor-naphthaUa 
Bibromide  of  tribrom-naphthaliu 


•  CjjHg,  CI9 

•  CgfHfBr,  dg 

•  CjnHjBrg,  Br  J 
.  C,gHs,  2C1, 

•  ^io^8»  CljBr 
..  C,oH,CI,  2C1, 

.  CsoH.Cl.,  SCI, 

•  CiQa^Br^,  SCI, 

•  CggHgClf,  SBr, 

.  C,gH,BrCl,  SBr, 
.  C.oH.Br,.  SBr, 
.  CffHaBr^Cl,  SCI, 
.  C^H.Br,,  SBr, 


Para^phthalm,  or  antk^acin  (C«^„)  f  This  polymeride  of  naph- 
thalin accompanies  the  latter  bodjr  towards  the  end  of  the  process  of 
distilling  coal-tar.  It  is  insoluble  m  alcohol ;  any  naphthalin  is  there- 
fore easily  dissolved  out  by  that  liquid.  It  is  a  white  solid ;  melting 
point  856"  Fahr.  At  a  temperature  above  572*,  it  boils,  sublimes,  and 
condenses  in  lamellar  crystals.  Turpentine  readily  dissolves  it  Chlo- 
rine converts  it  into  ddorantheicin,  a  crystalline  body  containing 
CioHjoCl,.  A  corresponding  nitric  derivative,  C,oH,o(NOJ„  also 
exists. 

MeUinaphihaiin,  or  retisterin,  is  another  polymeride  of  naphthalin, 
obtained  during  the  distillation  of  rosuL  Its  melting-point  is  168* 
Fahr.,  boiling  point  817'.  It  is  crystalline,  slightly  soluble  in  cold 
alcohol,  but  readily  so  when  heated ;  it  is  also  soluble  in  ether,  naphtha, 
and  turpentine. 

NaphthylanUne  [C^fiJ^^SB^iC^U,)).    NaphthaUdam.    Napkthor 


Udine,    Obtained  by  the  reduction  of  nitronapktlialin,  dther  t:. 
acetic  add  and  metallic  iron,  or  with  sulphide  of  ammonium. 

Cj.HtCNO^)       +  •     6HS       =       C,«H,N        +        4HO      -r     S, 

Mitronaphthalin.      Bolphuretted    Maphthylamine.        Waaler.      Solptar. 

hydrogoi. 

Naphthylamine  forms  white,  silky  needles.     It  melts  at  \^  F:.v. 
and  at  572*  sublimes  without  alteration.     It  has  a  <lisagre«able  •.-. 
and  bitter  taste,  is  almost  insoluble  in  water,  but  very  soluble  in  aJ.- 
or  ether.    It  combines  with  acids  to  form  white  cryHtalline  salts.   7:- 
hydrochlorate  contains  C«,H,N,HCa;  the  nUraU  C«,H^,NHO,:  r» 
neutral  oxalaU  2Cja^N,  Cfi^  2H0 :  and  the  aeiti  oxalaie  C.  5  • 
C^Oy  2H0.   Dr.  Schiff  has  also  recently  ('  Ann.  Chexn.  Phann*  c. . 
obtained  the  following  derivatives  of  naphthylamineL     Iodide  of  r^^ 
naphthylammonium {^(Qfi^^  (C,oH,)H,,  I) ;  shining  four-sided pr.r 
Bromide  of  ethyUnaphihylammonium  (N(C^H,),  (C,o^^s»  ^r)\  acl... 
crystals.      NaphthyUurea  (C,H,(C-oH,)NjOJ  ;    ahining,   flat  w^rl' 
Bromide  of  naphthylammonium  (IfSJC^a,),  Br.)     Oxynapktky^y 
(NU^(C^H,),  0,),  produced  by  the  characteristic  reaction  of  napL:i 
lamine  with  perchloride  of  iron,  chlorides  of  gold,  pljitinum,  mer-j- 
zinc,  chromic  acid,  or  nitrate  of  silver.     It  is  the  substance  :z-: 
napfUhomein   by    Piria.      Dinaphihyl-sidphocarbamide    (NH.>C,H. 
0,8,)  obtained  on  heating  naphthylamine  with  bisulphide  of  c:^ 
in  a  sealed  tube  for  some  hours.    By  heating  naplithjlsulplHxs: 
mide  with  anhydrous  phosphoric  acid,  Mr.  Hall  has  produced  ^ 
cyanide  of  naphthyl  {C^B,,  C^NS^).    Naphthylearbamidr,  obtain^: 
the  action  of  potash  on  naphthylsulphocarbamide,  is  also  power, 
attacked  by  anhydrous  phosphoric  acid  and  yields,  among  other  b.  1 
Cyanate  of  napfithyl  (C^H„C,N0,).    Hyponitroua  acid  acts  uput  l. 
thylamin,  and  gives  rise  to  Nitroeo-naphtkylin,  a  purple  aubst-in'> 
taining,  according  to  Churoh  and  Perkin,  (CkHs(NOs)N)  :    tt  >- 
what  resembles  LAurent*s  carminaphte  obtained  by  the  action  oildbrz. 
add  upon  naphthalin. 

Nitronaphthylamine  (CJ3.^(^0^yS)  is  a  nitric  derivative  of  najr- 
lamine  obtained  on  treating  binitronanaphthaUn  with,  sulphurer 
hydrogen,  the  ultimate  product,  however,  is 

Azanaphthylamine,  or  seminaphihal^daM  (C^H^qK^.  The  fcIIiT: 
equation  explains  its  formation : — 


C,oH,(N04),  +  12HS  =  C„Hi,N,   -f   BHO  -+-   8,, 


Binitronaphthalin. 


AzonAphthylamine. 


It  is  deposited  from  alcohol  in  long,  brilliant  needles.     lU  si:. . 
dystalline,  and  have  mostly  an  acid  constitution. 

ITiionaphthamic  acid  (C,oH,NS,Oq)  and  naphthianie  (or  sulph-^ul 
thalidamic)  acid  (C^H^NSgOJ  are  isomeric  sulphuric   derira&Tft 
naphthylamine.    They  form  crystallisable  salts  with  bases. 

Oxynaphthalie  acid  (C^Bfi^).    This  substance   has  not  yet  be 
produced  (unless  aUzarin  be  identical  with  it),  but  two  derivatire 
it,  containing  respectively  one  and  five  equivalents  of  chlorine  in  1 
place  of  one  and  five  of  the  hydrogen  in  the  above  formuhe,  are  ^ 
known. 

By  the  action  of  nitric  acid  upon  bichloride  of  chlomaphthaL:  ' 
obtcdn  chloride  of  chloroxynaphthyl  (CjoH^CLO  J  called  also  qjj^  ' 
naphthaloie  and  oxide  of  chhroxenaphtoee.    Alcoholic  solution  of  j».>'>- 
converts  it  into  chloroxynaphtbalate  of  potaah,  and  from  thu  ^ 
chloroasynaphjthaUe  acid  (C^«C10o)  is  easily  isolated.     Cklan> 
perehloroxynaphthyl{C^Cifi^)  obtained  by  the  action  of  nitric  acid  ? 
sexchlomaphthalin  is  converted  by  alcoholic  potash   into  pertL- 
oxynaphthalate  of  potash,  and  from  this  salt  the  perekioroxymai^^' 
and  or  chhroxynaphthalane  acid  (C^HCIsOq)  Ib  easily  isolated, 

NAPHTHALIDAM.    [Naphthalio  Group.] 

NAPHTHALIDINE.    [Naphthalio  Oboup.] 

NAPHTHALIMIDE.    [Naphthalio  Oeouf.] 

NAPHTHALIN.    [Naphthalio  Group.] 

NAPHTHAMEIN.    [Naphthalio  Group.] 

NAPHTHASE.    [Naphthalio  Group.] 

NAPHTHENE.    [Naphtha.] 

NAPHTH£IN£.    a  name,  given  by  MM.  Jaubert  de  Beaulin  r 
Desvaux,  to  a  mineral  found  in  the  department  of  the  Maine^-Lcr 
France.     It  much  resembles  the  elastic  bitumen  found  in  the  Dcr 
shire  lead  mines,  and  is  probably  only  a  variety  of  oookerite.    [Oioi. 
BITE,  in  Nat.  Hist.  Div.] 

NAPHTHIONIC  acid.    [Naphthauo  Group.] 

NAPHTHOLE.    [Naphtha.] 

NAPHTHYL.    [Naphthalio  Group.] 

NAPHTHYLAMINE.    [Naphthalio  Group.] 

NAPHTHYLCARBAMIDE.    [Naphthalio  OROtJP.l 

NAPHTHYLDITHIONIC  acid.    [Naphthalio  Group  1 

NAPHTHYLSULPHOCARBAMIDE,    [Naphthauc  Grocp^ 

NAPHTHYL-SULPHUROUS  ACID.    [Naphthalio  Grocp  i 

NAPHTHYL-THIOSINNAMINE.    [Mustard,  oil  op  1 

NAPHTHYLUREA.    [Naphthalio  Group.] 

NAPIER'S  BONES,  or  RODS,  a  contrivance  of  Napier  to  facihtt  • 
the  performance  of  multiplication  and  division,  explained  by  hiu  -^ 
li"  *  Rabdologise,  seu  numeratioms  per  virgulas  libri  duo.*  Edinburit 


1617i  12mo.    The  invention  would  have  been  x^erhaps  more  emiloed 


9n  NAPLE3  YELLOW. 

but  for  hU  diBooTBiy  at  logarithnw ;  uid 

with  ndvftntagsbj  young  irithmetioiMui- 

"Wo  shall  therefora  dencribe  it,  viUt  a  verf  ilight  oudmcatiail,  which 

•omewlut  b«tUtatea  iU  u««. 


NARCOTICS. 


Kl 


The  preceding  cut  repreMnta  one  of  the  raia  belonging  to  the 
number  3.  It  in  a  [sjatlelagnim  with  ui  auftle  of  i5°,  coDtsining  iiina 
equilateral  paiallelogmDa,  with  one  TertJcal  din^nal  in  each.  In  these 
are  diatiibuted,  in  a  manner  which  will  be  visible  at  k  glance,  the 
mtiltipleg  of  the  number  which  stands  at  the  head,  up  to  nine  timet. 
A  HufEcieut  number  of  rods  muBt  be  provided  for  eoch  of  the  headings 
O,  1,  2,  3,  4,  6,  6,  7,  8,  9,  ■□  that  by  placing  the  proper  rode  side  by 
Hide,  any  number  may  be  seen  at  the  head,  08  in  the  following  diagram. 
-which  representii  rodi  in  juitapotition  ready  for  the  multiplicatioD  of 
7099S8. 


23J129B4824 


If  we  wieh  to  multiply  by  32978,  we  look  it  the  ei^lh  column  of 

multiplea,  in  which  we  eee  the  fullowing  diapodtion  of  figurea  (which, 

however,  it  il  not  necemary  to  write  down  afreah)  ; — 

602204 

6077W 

Those  may  be  added  on  tlie  rods,  and  the  result  S6T9M4  written 
down  in  ile  proper  place.  The  lama  is  done  with  Uia  other  digits,  and 
the  results  are  added  in  th«  umlal  momier, 

The  only  difference  betweni  tll«  preceding  description  and  Ifapier'a 
loda  is,  that  in  the  latter  the  rods  are  upright,  and  the  additions  that 
kre  made  from  the  rods  are  therefore  made  diagonally.  The  compart- 
meotB  should  be  made  large  enough  to  allow  ot  the  figures  which  are 
to  be  added  standing  directly  onder  one  another,  l^ey  represent  a 
method  on  paper  of  the  Hindoo  arithmetioianB,  of  which  Napier  knew 
nothing. 

Napier's  bona,  as  thsy  were  called,  have  been  much  more  often 
ilescribed  in  historical  works  than  in  thoas  intended  for  use.  Sir 
Walter  Scott  must  have  bad  on  indistinct  remembrance  of  them,  with- 
out however  knowing  what  the  phrase  meant,  when  he  made  Davie 
Rsmaay,  in  the  '  Fortunes  of  Nigel,'  swear  by  "  the 
immortal  Napier." 

NAPLES  YELLOW.    A  pigment   used  by  artists. 
of  ontimoniato  of  lead,  and  is  produced  by  beating 
with  oxide  oE  lead. 

NARCBINK    [Opinv,  Alkaloids  or.] 

NARCETINE.     [Ofttk,  Alkaloids  of.T 

NARCITIN.    A  non-Biotued  emetic  aubstanoe 


NARCOQENINR     [Opium,  AiKiLoms  or] 

NARCOTICS  (from  ^e  Qreot  adjective  rapni^utt,.  which  is  from 
.  -ipKii,  a  ntiflening,  stupor,  or  insensibility),  a  class  of  medicines  which 
may  be  dc&ned — agents  which,  in  moderate  dofles,  cause  a  temporary 
increase  o£  the  action  of  the  nervous  and  also  of  the  vascular  system, 
foUowed  more  or  leas  speedily  by  a  marked  diminution  ot  this  action, 
terminating  generally  in  sleep.  When  the  duee  is  lar^e,  the  excitement 
is  scarcely  perceptible;  while  the  diminished  power  of  the  nervous 
system  is  so  manifest,  that  an  appearance  of  coma  or  apoplexy  is 
induced.  All  the  agents  included  in  this  class  arc  capable  of  producing 
a  state  termed  narcosis,  or  narcotism,  which,  if  not  quickly  removed 
by  a  natural  subsiding  of  their  inQucnca,  or  by  artificial  means,  may 
t«nmnate  in  death.  Many  of  them  are  therefore  as  familiarly  known 
as  poisons  aa  therapeutic  agenbi.  It  is  the  consideTatioii  of  them  how- 
ever in  this  latter  quahty  which  is  to  be  entered  on  in  this  place.  Their 
power  of  inducing  sleep  has  procured  for  them  the  name  of  bypnotica. 
or  soporifics ;  and  the  property  which  many  ot  them  possess  of  alle- 
viating pAin,  by  blunting  the  sensibility,  has  obtained  (or  them  the 
appellation  of  anodynes  [Anobinkb],  or,  from  one  of  the  best  Imown 
among  them,  simply  opiates. 

The  most  important  consideration  respecting  them  is  the  arcnua- 
stance  ot  their  depressing  scUon  being  always  preceded  by  a  stimulant. 
This  peculiarity  renders  their  employment  difBcult  in  some  case*  and 
improper  in  others.  "  Narcotics  must  be  distinguished  from  stimulants 
3  hand,  aud  irom  sedatives  on  the  other ;  and  the  distinction 
■e  necessary,  because  in  nature  the  narcotic  principle  is  gene- 
rally combined  with  one  or  other  of  these :  hence  the  contradictory 
and  unsatisfactory  reports  of  the  value  of  different  oarcutio  remedies, 
and  the  difficulty  experienced  in  their  apphcation  by  those  who  do  not 
know  the  reason  why  opium  suitji  one  case,  hyoscjamus  another." 
(Billing's  '  First  Principles  of  Medicine,'  3rd  edit)  The  progro*  of 
chemistry,  by  isolating  the  various  active  principles  eiisdng  in  the 
same  natural  compound,  has  lessened  the  difficulty  attendant  on  their 
administration  J  still,  as  no  one  can  be  said  to  act  in  a  manner  precisely 
similar  to  another,  a  correct  knowledge  of  each  is  desirable  in  order  to 
ensure  the  selection  of  that  which  is  best  suited  to  the  casa.  Diversified 
as  they  are  in  tbeir  nature  and  modes  of  action,  there  is  this  common 
property,  that  they  all  moke  a  direct  impression  on  the  extremities  of 
the  nerves  (to  whatever  part  of  the  body,  with  few  exceptions,  they 
are  applied) ;  but  their  full  and  ulttmato  effects  do  not  t^e  place  tiU 
thay  are  absorbed,  and  mingled  witb  the  circulating  Suid. 

A  slight  glance  at  their  action  on  the  different  systems  of  the  body 
will  furnlsb  a  useful  guide  in  their  administration.  A  full  dose  of  a 
narcotic  introduced  into  the  stomach  will,  if  that  organ  be  empty, 
destroy  the  desire  (or  food,  while,  if  it  contain  food,  the  digestive  pro- 
cess is  suspended  or  renderwl  slower.  Their  frequent  or  continued  use 
is  therefore  very  injurious  to  that  function,  on  which  all  the  others 
depend,  namely,  nutrition;  as  is  displayed  in  the  persons  of  opium- 
eaters  of  the  East.  Further,  should  any  conriderable  irritation  or 
subacute  inSammatory  condition  ot  the  mucous  ooat  of  the  stomach 
exist,  they  cause  an  aggravation  ot  the  febrile  symptoms,  and  either  in 
common  or  cancerous  ulceration  ot  that  organ  Uiey  oausp  great  uneasi- 
ness. .  Though  their  priiuary  effect  on  the  vascular  system  be  stimu- 
lating, and  many  of  them  send  thereby  a  large  quantity  of  blood  to  the 
brain  (probably  the  source  of  their  soporiSc  property),  their  secondary 
effect  is  depressing;  snd  in  this  the  respiratory  organs  partioipate. 
This  is  at  once  a  source  oi  utility  and  of  danger,  for  by  moderating  the 
the  heart  and  lungs,  the  respiration  is  rendered  slower,  an 
_  >  in  moat  inflammatory  complaints ;  but  when  pushed  too  br, 
the  blood  is  not  sufficienUy  aSrated,  and  partaking  too  much  of  the 
nature  of  venous  blood,  it  doe*  not  prove  a  sufBciant  stimulus  to  the 
brain  and  other  organs. 

Their  action  upon  the  secreting  ^tem  is  not  very  uniform,  nor  an 
all  writera  agreed  as  to  its  nature.  Opium  generally  checks  most  of 
the  secretiooB,  except  that  of  the  skin,  and  causes  heat,  thirst  and  con- 
itipation.  HyoBcyomus  rarely  causes  any  of  these  atal«a,  but  on  the 
»ntmry  is  rather  laxative,  and  aconite  greatiy  incrsasee  tiie  secretion 
of  the  bilo  and  also  of  the  skin.  Many  natural  compounds  have  an 
acrid  principle  combined  witb  the  narcotic,  and  hence  are  termed 


e  found  in  the  white 


....  ■eolico-acndt,  such  as  aconite,  squil,  colcliicum,  hellebore,  fto. :  these 
generally  augment  the  mucous  and  other  secretions,  though  the;  pro- 
duce narcotism  in  excessive  doses. 

Lastly,  some  of  them  poraess  greater  inQuence  over  one  set  of  nervst 
than  the  other,  and  expend  their  energy  on  the  nerves  of  motion,  or  of 
sensation,  according  to  their  nature. 

No  set  ot  medicines  havo  their  action  more  modified  by  a  variety  of 
drcumstonccs^such  ss  the  quantity  given,  or  the  frequency  of  repeti- 
tion, also  the  foroe  of  habit,  climate,  or  season,  but  atmve  all  bj 
idiosyncrasy.  Age  also  has  an  important  share  in  determining  the 
amount  of  action.  Children  do  not  in  general  bear  them  well,  and 
therefore  though  they  are  very  subject  to  convulsive  and  spasmodio 
diseases,  other  means  should  be  employed,  especially  the  removal  of 
the  source  ot  irritation,  when  practicable.  The  various  nostrums 
recommended  for  children  generaUy  contain  some  narcotic,  and  prove 
a  fertile  cause  of  the  mortality  of  early  life.  [Ahtisfishodios.]  The 
administration  of  narcotics  requires  more  knowledge  and  judgmsnt 
than  that  of  any  other  class  of  remedies,  and  should  only  ba  lud  r«- 
ooulse  to  under  competent  advice. 


i 


ffit 


KABCOTnm 


KATIOHAL  DEBT. 


In  case  of  oYer-doee  or  accidental  poifloning,  the  following  obaeira- 
tions  may  be  uBefuL  The  stomach  being  rendered  insenuble  to  the 
irritation  of  emetics,  these  are  generally  useless^  and  much  valuable 
time  is  lost  by  administering  them.  Where  better  means  cannot  be 
had^  sulphate  of  zinc  (white  vitriol)  dissolved  in  water,  or  a  table- 
spoonful  of  flour  of  mustard  diffused  through  a  pint  of  warm  water^ 
may  be  given,  accompanied  with  pressure  on  the  pit  of  the  stomach, 
ana  at  the  same  time  tickling  the  throat  with  a  feather.  Neither 
ipecacuan  nor  tartar  emetic  should  be  used ;  the  latter  is  particularly 
unQt.  [Belladonna.]  The  stomach-pump  is  the  surest  means  of 
emptying  the  stomach,  and  should  be  used  as  soon  as  possible.  If  the 
brain  appear  much  oppressed,  the  countenance  flushed,  and  the  pulse 
full,  fiMaeraU  blood-letting  will  be  serviceable,  especially  If  artificial 
respiration  be  subsequently  employed.  When  the  water  brought  up 
by  tb^  stomach-pump  is  clear  and  devoid  of  any  smell  of  the  poison, 
which  will  prove  that  all  the  hurtful  material  has  been  evacuated,  ^te/i, 
and  not  ^U  then,  vinegar  may  be  given  to  the  patient,  who  should  also 
be  kept  moving  about,  and  not  sudSered,  if  possible,  to  sink  into  a  state 
of  slumber.  Coflee  is  a  very  useful  beverage,  and  still  more  a  drink 
made  by  boiling  twelve  ounces  of  vinegar,  and  pouring  it  immediately 
on  three  ounces  of  roasted  and  ground  oofTee,  or  by  boiling  the  coffee 
in  the  vinegar,  straining  it,  then  adding  half  an  ounce  oi  sugar,  and 
nving  it  in  small  quantities  to  the  patient  every  quarter  or  half  hour. 
This  can  be  prepared  while  the  stomach-pump  is  being  used,  and  is 
one  of  the  most  efficacious  means  of  counteracting  the  narcotic  prin- 
ciple. Vinegar  given  while  any  of  the  poisonous  substance  is  in  the 
stomach  only  increases  its  deleterious  property.  [Antidotes.]  See 
Pereira's  'Materia  Medica/  for  the  mode  of  action  of  the  different 
narcotic  substances,  i.,  p.  200 ;  and  Christison  '  On  Poisons.'  The 
vapours  of  several  fluids,  such  as  sulphuric  asther,  chloroform,  amy- 
line,  &c.,  have  been  used  to  produce  intiensibility,  particularly  during 
surgical  operations.  These  have  been  already  treated  of  under 
Anaesthetics. 

NARCOTINE.    [Opium,  Alkaloids  of.] 

NAiSAMO'NES  (Na^c^f*s),  a  barbarous  and  nomadic  people  in 
Libya,  who  dwelt  on  the  coasts  of  the  Greater  Syrtis.  Accorcung  to 
Strabo  they  were  bounded  on  the  west  by  the  rsylli,  and  extended 
westward  as  far  as  the  Philnenian  Altars,  which  were  at  the  southern 
extremity  of  the  Greater  Syrtis  (xvii.,  p.  886,  838,  Casaub.).  Herodotus 
places  them  farther  to  the  west,  ana  states  that  they  occupied  the 
country  of  the  Psylli  (iv.  178).  On  the  east  they  extended  beyond  the 
Syrtis,  and  were  bounded  by  the  Auschittse,  a  small  tribe,  who  dwelt  to 
the  west  of  the  Cyrenaica  (Herod.,  ii.  82  ;  iv.  172).  Inland  th^  had 
dominion  as  far  as  the  oasis  of  Augila,  in  the  great  desert  of  fiarca, 
which  is  180  miles  south-east  of  Barca,  and  is  at  the  present  day  one  of 
the  resting-places  of  the  caravans  which  trade  between  Cairo  and 
Feszan.  [Avqila,  in  Geoo.  Prv.j  The  Nasamones  were  accustomed 
to  leave  their  cattle  on  the  coast  in  the  summer  season,  and  go  to 
Augila  to  gather  dates  (Herod.,  iv.  172).  Pliny  (v.  5)  also  places  the 
Kasamones  on  the  Syrtis,  and  says  that  they  were  anciently  called 
Mesamones  by  the  Greeks,  because  they  were  situated  between  two 
quicksands  (ji4<ros  ifinos) ;  meaning  perhaps  the  two  Syrtes,  which 
however  is  not  the  case.  AH  these  may  have  been  true  at  various 
times,  for  they  were  a  numerous  and  wandering  race,  pressed  on  one 
side  by  the  Greeks  of  Gyrene,  and  on  another  by  the  Carthaginians. 
Their  territory,  at  the  time  of  its  greatest  extent,  must  have  extended 
for  400  miles  6om  east  to  west  along  the  Mediterranean,  inland  as 
far  as  Psylli  and  Augila. 

The  Nasamones  are  described  by  Herodotus  (iv.  172,  190)  as  a 
numerous  nomadic  people,  who  were  cattle  breeders,  who  liad  a  com- 
munity of  wives,  were  accustomed  to  swear  by  the  tombs  of  the 
bravest  and  justest  of  their  ancestors,  and  pledged  their  faith  by 
drinking  out  of  the  hands  of  one  another,  or  by  licking  dust  out  of  one 
another's  hands,  if  they  had  no  water ;  they  are  described  by  Lucan 
(•  Phars.,'  ix.  404)  and  Q.  Ourtius  (iv.  7)  as  a  barbarous  tribe,  who  lived 
by  the  |limder  of  the  vessels  shipwrecked  on  their  coasts    Bruce,  who 


was  shipwrecked  on  this  coast,  found  that  the  present  inhabitants 
followed  the  same  practice.    (Uennell's  '  Geography  of  Herodotus.') 
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Ptolemy  places  them  as  far  inland  as  Augila, 

Herodotus  gives  (ii.  82)  an  interesting  account  of  an  exploring 
expedition,  undertaken  by  five  young  men  of  this  country,  who  crossed 
the  great  Libyan  desert,  and,  alter  traversing  extensive  marshes,  came 
to  ^  large  river  flowing  from  west  to  east^  with  crocodiles  in  it,  which 
he  considered  to  be  the  Kile,  but  which  many  commentators  have 
supposed  to  be  the  Niger.    fNiOEB.] 

N  ABCEN  T  STATE.  Wlien  an  elementaiy  or  compound  substance 
ki  liberated  from  some  chemical  combination  in  which  it  had  previously 
existed ;  the  element  or  substance  so  liberated  is,  at  the  moment  when 
it  is  set  fi-ee,  said  to  be  in  the  nascent  slate.  In  this  condition  it  is,  as 
a  general  rule,  capable  of  exerting  far  more  energetic  affinities  than  it 
'  tKhibits  when  brought  into  contact  with  other  b^es  after  it  has  been 
■et  at  liberty.  Thus  acetic  acid  may  remain  in  a  vessel  filled  with 
oxygen  for  centuries  without  undergoing  any  change,  but  if  the  acid  be 
brought  into  contact  with  oxygen  at  uie  moment  when  the  latter  is 
liberated  at  the  positive  pole  of  a  voltaic  decomposition  cell,  it  is 


instantly  oxidised   and  converted  into  carboqie  acid  and  metbrL  1 
like  manner  free  chlorine  gas  has  no  action  upon  gold,  but  it  iit^tir.7 
attacks  the  metal  when  in  the  nascent  state,  that  is  when  it  is  hbesuei 
in  contact  with  gold,  from  any  of  its  compounds.     Such  aa  exahia- 
of  chemical  affinity  at  the  moment  of  separatioa  is  Bot  pem^- 
gases,  it  is  also  noticed  in  the  case  of  liquids  and  evm  solids.   7 
cause  of  this  phenomenon  is  involved  in  considerable  obscurity ;  vt  1 
however  indebted  to  Professor  Brodie   for  tho    only  philosc^L 
explanation  of  it  which  has  been  attempted,  and  to  tfaLs  the  reada 
referred  ('  Philosophical  Transactions  for  1850/  p.  759). 

NASIREAN3.    [Nazabbnu.] 

NATIONAL  ASSEMBLY,  the  name  by  which  the  States  G«i- 
(litats  G^n^raux)  of  France  had  been  sometimes  known,  and  7l 
was  fully  adopted  under  Louis  XV L,  when  tho  three  estates  v- 
united.   Among  the  earliest  acts  of  the  National  Assembly  were  xtf 
lication  of  the  '  Declaration  of  the  Ki^ts  of  the  Kan  and  the  Cro: 
a  piece  of  absurd  and  incongruous  declamation ;  and  the  pnfpan: 
of  a  new  constitution.    In  September,  1791,  this  was  pree^ited  t  . 
king  for  his  sanction,  which  was  accorded,  and  the  aBsembly  am 
itsdf  on  the  SOth  of  the  same  mouth.    The  first  N«tioual  Assemr ; 
frequently  termed  '  TAssembld  constituante/  from  it*  having  fm 
the  constitution.    The  constitution  lasted  about  twelTe  months,  ^ 
was  succeeded  by  the  Republic. 

NATIONAL    DEBT.       The  National    Debt    conaiaU    of  a; 
borrowed  from  individuals,  under  the  authority  of  the  legiaI^:.  - 
the  government,  and  the  security  for  which  is  all  the  pffopertv  J 
country.    The  money  so  raised  is  not  to  be  paid  on  demand,  W.  .j 
the  interest  thereon,  but,  from  its  being  transferable^  this  occa^i-. 
inconvenience  to  the  individual,  because  he  can  raise  monej  I; 
sale  of  the  amount  of  his  holding,  according  to  the  estimated  r^.: 
his  security,  and  the  value  of  money  at  the  time  he  feels  a  mcA 
for  it. 

The  national  debt,  we  may  observe,  consists  principally  la  z- 
countries,  as  well  as  our  own,  of  money  raised  as  above  stated,  as^z 
is  called  the  Funded  Debt;  but  in  Great  Britalh  there  is  t^:. 
Unfunded  Debt,  which  consists  of  money  raised  by  granting  acir 
for  life  or  term  of  years,  and  by  Exchequer  Billa,  which  are  ns?*  * 
from  time  to  time.    [Exchequbr  Bills.]  ] 

The  richer  a  country  becomes  the  greater  is  the  securitj.c: 
loan  is  consequently  acquired  on  easier  terms.     By  this  pn.«^  . 
borrowing,  a  country  whose  credit  is  unimpeached  is,  '^heu  k  ±  i 
diate  want  of  money,  enabled  to  raise  the  sum  required  without . 
loading  the  springs  of  its  natural  industry.    A  noan  who  has  i 
money  than  he  can  advantageously  employ  in  manufactures  it  .  - 
merce,  or  persons  who  have  no  facilities  or  faculties  for  so  emp-. 
it,  will  be  glad  to  accept  4  or  5  per  eent.  for  funds  that  cam: 
employed  more  profitably ;  while  those  who  are  able  to  make  I 
cent,  by  the  addition  of  their  own  exertions,  will  not  invest  thezh 
in  a  government  loan.    The  raising  of  money  by  loan,  thus  f9ra>l~ 
means  of  securely  employing  sums  that  might  possibly  tA^-' 
remain  unproductive,  produoe  a  glut  of  money,  or  be  empk^T-. 
unprofitable  speculation.    It  is  a  power,  however,  that  requirei  t 
prudently  used ;  for  if  loans  are  too  fre<^uently  called  for  diej  1 
have  the  same  e£fect  as  exorbitant  taxes  m  crippling  the  generil ': 
for  the  employment  of  industry,  besides  imposing  a  heavy  I-^ 
posterity  in  the  shape  of  interestw     But  we  shall  enter  no  fanb!:  - 
the  interminable  questions  of  the  advantages  and  disadvantages  : 
National  Debt,  as  it  has  been  adopted  by  almost  every  civilised  o^sir 
but  proceed  to  describe  its  use  and  progress  amongst  ourselves. 

The  contFttotiQg  of  the  National  Debt  cannot  be  said  to  hare  bap 
before  1691.    The  kings  of  England  had  indeed  been  accustomed  z . 
a  remote  date  to  borrow  money  upop  emergencies,  but  fm  &. 
occasions  the  revenues  of  the  crown  were  pawned  for  theazci 
which  was  seldom  beyond  what  could  by  that  means  be  repiki :. 
few  years.    The  earliest  instance  of  this  borrowing  which  we  ha^^ 
record  was  in  the  reign  of  Bichard  h,  when  money  was  wauec 
defray  the  expense  of  his  crusade  to  the  Holy  Idod.     Loam  "^-^ 
made  upon  Exchequer  tallies  by  the  Jews;  and  the  Jewagctv.^ 
they  could  in  the  shape  of  usury.    Loans  were  also  raised  upon  dso^ 
ture  and  privy  seal ; .  and  sometimes  the  capitalist  would  not  lend  'sm 
he  had  the  security  of  the  king's  iewels.   There  was  a  perpetual  itzi^ 
between  borrower  and  lender— between  force  and  fnucl     In  t^  • 
four  centuries  loans  to  the  crown  ceased  to  be  so  much  ap^'^:* 
afiair,  and  the  Parliament  stepped  in  to  give  additional  aecohiji^ 
confidence  to  lenders.    But  every  such  loan  was  of  temporary  dui^ 
even  when  public  securities  beanog  interest  became  negotiable  is  !:<* 
In  1672,  when  1,828.0002.  of  revenue  was  pledged  for  the  immd^ 
payment  of  loans  to  the  goldsmiths  or  bankers,  whose  adva&eeiv^ 
chiefly  made  by  funds  intrusted  to  their  keeping,  Charles  IL..  ck^ 
somewhat  straitened  by  an  expensive  Dutch  war  and  a  few  vt 
mistresses,  shut  up  the  Exchequer,  issuing  a  proclamation  anBoei^' 
that  the  1,828,0002.  should  be  paid  in  a  year.     There  was  unx^^ 
panic  and  much  private  ruin.    The  principal  was  never  redeeoicd  ' 
the  king  charged  his  hereditary  revenue  with  payment  of  iuto^  -^ 
this  sum,  which  interest  was  duly  paid  to  1684.     Xjaw-suits  wts«  ^ 
tuted  by  the  creditors  against  w  crown  when   this  intotK  ^ 
stopped.    At  length  an  Act  of  Parliament  was  pssasd  in  1^'- 
by  which,  after  the  year  1705,  the  creditors  were  to  receive  i8t«^ 
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3  per  cent,  upon  the  original  Mnoimt,  to  be  redeeraed  when- 
»r  the  government  should  pay  a  moiety  thereof.  That  moiety  of 
),263^.  ie  a  part  of  the  present  funded  debt.  But  even  for  some 
\r  years  after  the  aceession  of  WiUiam  and  Mary  the  borrowings  of 
!  government  were  for  short  periods  only.  In  Januaiy,  1693,  an 
was  passed  which  empowered  the  raising  a  loan  of  a  million  bv  way 
life  annuities,  at  10  per  oent.  till  1700,  and  afterwards,  and  during 

>  life  of  the  last  survivors  of  the  public  creditors,  at  7  per  cent.  The 
it  loan  of  a  permanent  character  arose  out  of  the  chartering  of  the 
nk  of  England  in  1694,  when  its  capital  of  1,200,000/.  was  lent  to 
i  public  at  8  per  oent.  interest.  *  A  power  of  repayment  was  reserved 

this  occasion  by  the  crown,  but  no  corresponding  rieht  of  demand- 
S  payment  existed  on  the  part  of  the  bank.  Still  the  system  of 
-nainable  annuities  was  that  adopted  by  the  statesmen  of  that  day  as 
ig  as  practicable. 

Ihis  ci^atious  proceeding  could  not  be  long  continned.  The 
pensiveness  of  the  wars  in  which  the  nation  was  engaged  at  the  end 
the  17  th  century  made  it  necessarv  to  ineiir  debts  beyond  the  means 
their  prompt  redemption,  and  at  the  peace  of  Ryswick,  in  1697,  the 
bt  amounted  to  214  uiillione.  During  the  next  ten  years,  although 
i  country  was  again  involved  in  a  continental  war,  its  amount  was 
Uiced  to  little  more  than  16  millions,  and  the  greatest  efforts  were 
aIq  to  raise  moi^ey  without  imposing  any  lasting  burden  on  the 
ople.  Tliese  efforts  indeed  soon  found  their  limit,  and  at  the  acces- 
>n  of  George  I.  in  1714,  the  debt  had  accumulated  to  the  amount  of 
millions,  an  anioimt  which  excited  great  uneasiness  and  caused  the 
>use  of  CommoBfl  to  declare  itself  under  the  necessitv  of  making 
brts  for  its  reduction.  In  1717  the  debt  amounted  to  484  millions, 
d  the  annual  charge  in  respect  of  the  same  to  8,117,296/.  A  great 
rt  of  this  debt  eonsiated  of  annuities  granted  for  99  years,  the  money 
•tained  for  which  had  varied  from  15  to  16  years'  purchase. 
In  the  year  1720  the  South-Sea  Act  was  passed,  authorising  the 
mpany  to  take  in,  by  subscription  or  purchase,  the  redeemable  debts 
the  nation,  the  object  being  to  reduce  all  the  debts  under  one  head 
account  at  one  uniform  rate  of  interest.  In  the  accomplishment  of 
is  scheme  t)ie  projeetors  only  partially  succeeded,  while  the  disgrace- 
1  frauds  by  which  the  proo6e<ungs  of  the  company  at  that  time  were 
M-ked,  led  to  a  parliamentary  investigation  wliich  caused  the  disgrace 

some  of  the  ministers,  the  chancellor  of  the  exchequer  being 
pelled  the  House,  and  committed  to  the  Tower  for  his  share  in  the 
ot.  It  is  not  Uie  least  remarkable  circumstance  attending  this 
heme  that  it  was  attempted  at  the  same  time  with  the  equally 
Dious  Mississippi  scheme,  which,  with  a  similar  object,  was  projected 

France  by  John  La^,  under  the  sanction  of  the  Regent  Duks  of 
rleans.     [Law,  Johk,  in  Bioo.  Div.] 

In  1736  the  public  debt  in  England  amounted  to  about  50  millions, 
it  the  annual  charge  had  been  reduced  below  two  millions.  At  the 
»ace  of  Aix-la-Chapelle,  in  1748,  the  national  debt  exceeded  78 
illions,  but  in  the  following  year  the  public  obtained  soms  relisi 
om  the  burcLen  through  the  lowering  of  the  l«tn  of  interest.  Little 
ae  was  done  in  the  way  of  alleviation  at  this  time^  and  at  the  break* 
g  out  of  the  Seven  Years'  War,  in  1756,  the  debt  still  amounted  to 

>  millions.  A  public  writer  of  some  repute,  Mr.  S.  Hannay,  says,  at 
lat  date,  "  It  has  been  a  generally  received  notion  among  political 
ithmeticians,  that  we  may  increase  our  debt  to  100,000,000^,  but 
Ley  acknowledge  that  it  must  then  cease  by  the  debtor  becoming 
mkrupt."  Those  who  in  more  recent  times  have  witnessed  the 
Idition  year  after  year  to  the  debt  of  sums  equal  to  more  than  the 
fference  between  its  then  amount  and  its  declared  limit,  may  smile 
,  this  prediction,  and  learn  to  put  little  fidth  in  opinions  wmoh  are 
)t  based  upon  previous  experience. 

When  the  Seven  Years'  War  was  ended  by  the  peace  of  Paris,  the 
sbt  reached  139  millions,  and  the  annual  charge  was  4,600,000^ 
•uring  the  twelve  following  years,  a  period  of  profound  peace,  only 
3,400,000/.  of  the  debt  was  discharged.  The  war  of  the  American 
idependence  raised  the  debt  from  129  to  268  millions,  and  the  annual 
barge  in  respect  of  the  same  to  9,512,282/.  So  little  was  done  in  the 
ay  of  liquidation  during  the  following  ten  years,  that  at  the  begin- 
ing  of  the  war  of  the  French  Revolution  the  debt  still  amounted  to 
60,000,000/.,  and  its  annual  charge  to  9,437,862/.  The  outlay  occa- 
ioned  by  the  prosecution  of  that  war  was  great  beyond  all  precedent, 
let  ween  1793  and  the  peace  of  Amiens  the  addition  made  to  the 
apital  of  the  debt  amounted  to  360  millions,  and  the  annual  burden 
^as  increased  from  9,437,862/.  to  19,945,624/.  Between  the  recom- 
leneement  of  the  war  in  1803  and  its  termination  after  the  batUe  of 
Vaterloo  in  1815,  there  were  added  420  millions  to  the  capital  of  the 
ebt,  which  then  amounted,  inoluding  the  unfunded  debt,  to  885 
lillions,  and  the  axmual  charge  upon  the  public  exceeded  32  millions 
f  money.  This  enormous,  this  frightful  rate  of  progression,  appears 
:>  have  excited  far  less  alarm  than  was  expressed  at  the  comparatively 
rifling  additions  made  at  the  beginning  of  the  funding  system,  a  con- 
squence  which  probably  must  be  in  great  part  attributed  to  the 
Btablishment  of  the  sinking  fund,  and  to  the  hope  which  it  held 
ut  of  cancelling  at  no  veiy  distant  period  each  amount  of  debt  suo- 
essively  increasSid. 

A  plan  for  the  gradual  extinction  of  the  National  Debt  by  the 
stabhshment  of  a  sinking  fund  was  proposed  and  partially  ^iplied  in 
716  by  Sir  R«  Walpole.    The  scheme  for  that  purpose  proposed  under 


the  same  name  by  Mr.  Pitt  in  1786  had  a  greater  show  of  reality  about 
it.  By  this  scheme  the  sum  of  one  million  was  annusJly  set  apart 
from  the  income  of  the  country  towards  the  extinction  of  its  debt. 
Other  sums  Were  rendered  accessory  to  the  plan,  and  it  was  supposed 
that  at  the  expiration  of  28  years  the  annual  income  of  the  sinking 
fund  would  amount  to  four  millions,  a  part  of  which  might  then  be 
applied  towards  relieving  the  burden  of  the  public.  So  far  the 
project  bore  the  stamp  of  reasonableness  and  prudence  :  had  the  fimd 
of  one  million  annually  assigned  to  commissioners  been  an  actual 
surplus  of  income  over  expenditure,  its  operation  must  speedily  have 
been  highly  advantageous  to  the  country.  The  fallacy  consisted  in 
this,  that  the  sums  devoted  to  it  were  borrowed  for  the  purpose.  The 
only  real  ad?antage  secured  by  this  means  arose  from  the  unfounded 
confidence  which  it  imparted  to  the  public,  under  which  they  willingly 
bore  a  higher  rate  of  taxation  than  might  have  been  tolerable  but  for 
the  expectation  of  future  relief  through  its  means.  !Now  that  the 
absurdity  is  acknowledged  of  borrowing  in  order  to  pay  off  debt,  which 
absurdity  would  in  the  case  of  an  individual  always  have  been  appa- 
rent, it  is  difficult  to  account  for  the  blindness  with  which  the  whole 
nation  clung  to  this  so-called  fund  as  the  certain  means  of  extin- 
guishing the  debt  which  in  effect  it  contributed  to  augment  through 
the  less  advantageous  terms  upon  which  the  money  was  borrowed 
than  those  upon  which  an  equivalent  amount  of  debt  was  afterwards 
redeemed  The  difference  between  the  average  rates  at  which  money 
was  borrowed  and  at  which  purchases  were  made  by  the  Commissioners 
who  managed  the  sinking  fund  between  1793  and  1814  was  sudh,  that 
through  the  operations  of  the  fund,  upon  which  such  confident  hope 
of  relief  was  placed,  the  country  owed  upwards  of  11  millions  more  at 
the  end  of  the  war  than  it  would  have  owed  but  for  those  operations. 
At  the  period  just  mentioned  the  annual  income  of  the  sinking  fund 
amounted  to  13,400,000/.,  arising  from  dividends  on  stock  purchased 
by  the  commissioners  with  funds  borrowed  at  a  higher  rate  of  interest 
for  the  purpose.  It  was  impossible  however  during  a  time  of  peace  to 
raise  by  means  of  taxes  so  large  an  amount,  in  addition  to  the  actual 
current  expenditure  of  the  country  and  the  interest  upon  the 
unredeemed  portion  of  the  debt.  During  the  war,  when  the  deficiency 
of  income  was  covered  by  yearly  loans,  the  fallacy  was  not  quite  so 
apparent  as  it  now  soon  became,  for  a  few  years  after  the  peace  the 
deficiency  in  the  public  income  was  borrowed  from  the  sinking  fund 
commissioners  by  parliament,  a  course  which  served  to  render  the 
absurdity  only  the  more  apparent,  and  in  1824  the  plan  of  keeping  up 
a  large  nominal  sinking  fund  in  the  absence  of  actual  siu-plus  income 
was  abandoned. 

The  amount  of  the  National  Debt  unredeemed  on  the  5th  of 
January,  1816,  was  stated  to  be  as  follows  in  the  fourth  Report  of  the 
select  committee  of  the  House  of  Commons  on  public  income  and 
expenditure : — 

£580,916,019 

10,740,013 

7d,7S5,504 

148,980,408 


8  per 

oent. 

stock 

81 

i» 

4 

M 

5 

»• 

816,811,989 


Perpetual  annuities      .        .        • 

TtrminaUe  annuities,  1,894,612/.,  equal  to  an 

estimated  eapital  of 80,080,847 

Unfunded  debt       .        •        .        .        •        •      88,794,038 


Total  of  unredeemed  debt         •    •  £889,186,834 

The  annual  charge  upon  which  was — 

Interest  upon  perpetual  annuities   .        •        .  £28,278,019 

Terminable  annuities 1,894,612 

Interest  en  unfunded  debt      ....  1,098,987 

Charge  for  manaftment  paid  Bank  of  Eofflaad  184,678 


Total  annual  eharge 


£88,457,141 


The  experience  of  the  last  fifty  years  has  proved  that  the  only 
important  relief  from  the  pressure  of  debt  to  be  obtained,  even 
during  a  profoimd  and  long-continued  peace,  will  probably  be  derived 
from  the  lowering  of  the  rate  of  interest  The  price  of  5  per  cent, 
stock  at  the  beginning  of  1822  was  advanced  to  6  or  8  per  cent,  above 
par,  and  advantage  was  taken  of  this  circumstance  to  induce  the  holden 
to  exchange  each  100/.  of  5  per  cent  annuities  for  105/.  of  4  per  oent. 
annuities.  On  this  occasion  140,250,828/.  of  5  per  oent.  stock  was 
cancelled,  and  147,263,328/.  of  4  per  cent  stock  was  created,  the 
annual  charge  being  by  this  means  reduced  by  the  sum  of  1.122,000/. 
In  1824  a  further  saving  of  881,034/.  per  annum  was  enected  by 
reducing  to  8^  per  oent.  the  interest  payable  on  76,206,822/.  of  4  per 
cent,  stock ;  and  in  1880  a  further  abatement  of  one-half  per  cent  was 
effected  on  the  4  per  oent  stock  created  in  1822,  whereby  the  sum  oi 
700,000/.  per  annum  was  saved  to  the  public. 

Some  progress  was  made  after  1816  m  the  reduction  of  debt  by  the 
employment  for  that  purpose  of  actual  surplus  revenue.  An  addition 
on  the  other  haiftl  was  made  to  the  publio  burdens  by  means  of  the 
grant  of  20.000,000/.  voted  by  parliament  for  compensation  to  tht 
owners  of  slaves  in  the  British  oolonies  who  were  emancipated  by  the 
act  of  1888.  Down  to  the  commencement  of  the  war  in  the  Crimea  in 
1854,  a  reduction  greater  or  less  had  tsken  place  every  year,  but  thst 
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war  occaaioned  an  expenditure  that  created  a  loan  for  20,000,0002. ; 
and  the  suppreaaion  of  the  rebellion  in  India,  though  the  loan  ooca* 
sioned  bv  that  war  was  chai^ged  on  the  Indian  revenue,  has  prevented 
any  furuer  diminution.  The  unredeemed  funded  and  unfunded  debt 
which  existed  on  Ma^roh  81, 1857,  and  the  annual  charge  thereon,  were 
as  follows : — 


New  annaitlM        .        • 
Consolidated  aannltiefl 
Bedaeed  aiuitiiUM  .        • 
Kew  annnittee   . 
Debt  to  ^ank  of  England 
New  annuitiee  «        • 


f> 


Rate  of 
Interest. 

.  8 

.  8 

•  t 

•  8 

.     «i 

.     6 


Amount* 

£ 

2,998,381 

895,068,882 

113,817,476 

318,143,113 

11,015,100 

240,746 

431,124 


Annual 
Interest. 

£ 

74,883 

11,852,051 

3,893,524 

6,894,293 

880,453 

8,426 

21,556 


Total  permanent  debt 


£736,009,272    £22,075,186 


The  unfunded  terminable  annuities  were — 


For  life 

For  terms  of  years  .        .        .     • 
Long  annuities  (expired  1860) 
Annuities  (expire  1867)   •        .    • 

„  (expire  1885) 

Tontine  and  Exchequer  f  English  • 

life  annuities.  \  Irish 

Exchequer  bonds    •        .        •    2f 

Total  terminable  debt    . 


9,984,253 

2,710,125 

3,008,922 

4,906,417 

2,059,810 

161,718 

195,766 

418,300 


1,030,856 

867,490 

1,156,744 

585,740 

116,000 

15,689 

26,r84 

11,503 


£23,445,841      £3,810,056 


The  Irish  permanent  debt  was  43,692,145/.;  the  terminable  debt 
617,2002.,  and  the  total  amount  of  interest  payable  was  1,526,793/. 
The  total  funded  debt  of  the  United  Kingdom  was  779,701,417/.,  the 
unfunded  debt,  24,082,541/.  In  1859  the  funded  debt  had  increased 
to  805,078,554/.,  and  the  interest  to  28,204,299/. 

The  diminution  of  the  annual  burden  in  the  course  of  twenty-three 
years,  from  1816  to  1839,  was  8,150,710/.,  at  which  rate  the  total 
extinction  of  the  debt  would  not  have  been  effected  until  the  vear 
2053.  The  slow  progress  made  in  this  direction  stands  in  striking 
contrast  to  the  rapidity  with  which  the  load  was  accumulated,  the 
entire  diminution  effected  during  twenty-three  years  of  peace  being 
scarcely  equal  to  the  additions  znade  dvuing  some  of  the  individual 
years  of  the  war. 


In  comparison  with  the  debt  entailed  upon  the  Britiah  nad- 
previous  wars,  the  war  of  the  French  revolutioii,  eoatiDg,  b  «. 
to  a  vast  amount  of  current  taxation,  a  permanefnt  debt  of  six  b u 
millions,  may  be  regarded,  in  its  pecuniary  Bacrificea,  the  cyx- 
contest  in  which  a  great  nation  was  ever  engaged ;  but  if  ecaa-i-* 
a  struggle  for  naticmal  existence,  the  coat  may  be  thought  ur.  , 
portionate  to  the  object  guned.    Of  the  neoemdtj  for  that  wr 
are  very  opposite  views,  into  a  discuaflion  of  which  it  is  :.' 
business  here  to  enter. 

From  1816  to  1854,  thirty-eight  years  of  peace  had  reda« 
capital  of  the  debt  seventy-seven  millions.     Two  years  of  to  1: 
up  Uiirty-eight  millions ;  again  to  be  sUghUy  reduoed  when  xl 
but  expensive  contest  with  Russia  was  at  an  emd.     The  vast  iscr-. 
capital  and  population  since  the  beginning  of  the  century  r^- 
intereet  of  the  debt,  enormous  as  it  is,  fSiH  H^^hter  upon  ini 
Roughly  estimated,  the  debt  of  1801,  whose    intereot  amc^ii 
twenty  millions,  was  a  burden  of  22.  per  head  ux>on  each  of  tbt 
lation  of  Great  Britain.    In  1860,  the  debt,  whose  interest  aa- 
twenty-eight  millions^  is  a  burden  upon  each  of  the  Briti^  pjr;. 
of  1/.  4f.  per  head. 

We  have  constructed  a  table,  out  of  the  official  abstract,  vb. 
demonstrate,  beyond  the  possibility  of  cavil,  that  the  vast  :;: 
debt  of  this  country  has  been  created  by  its  wars.     It  is  cot  f  * 
argue  for  or  against  the  necessity  for  Uiose  wars.     It  may  U  .y- 
that  they  could  not  have  been  carried  on  by  layizig^  the  load  d  tsL. 
upon  the  existing  tax-payers,  at  their  commenoementy  or  dtmi: : 
continuance ;  but  it  is  equally  certain  that  the  power  of  he 
posteritv  may  be  a  very  dangerous  power,  liable  to  plunge  z  :> 
into  unjust  and  unnecessary  quarrels ;  and,  carried  to  exceiE,  ir 
a  perpetual  load  upon  every  exercise  of  productiTe   indc^tr' 
demands  upon  that  industry  to  repair  the  natural  consaiLr. 
quired  for  the  ordinary  wants  of  man  is  unceaaing.     Pr>- 
however  large,  can  with  difficulty  keep  pace  vrith,  the  extrt^^  . 
waste  of  war.    The  war  expenditure  from  1793  to  1815  was  v 
enormous  a  scale,  that  the  total  amount  paid   and  expended  z 
year  had  risen  from  19,859,123/.  bx  1792,  to  92,280,180/.  in  Isl' 
about  35  millions  extra  in  the  two  years  of  1813  and  1814.   ^ . 
the  facility  of  borrowing,  this  vast  amount   could  not  hj* 
raised,      whatever  may  be  our  political  views,   we  may  ^ 
unite  in  the  conclusion  that  a  national  debt  may  be  a  good  » 
in  times  of  extreme  need,  but  a  bad  master  if  its  aid  he  U- 
invoked. 


Period. 

Debt. 

Intercfit. 

Years  of  War. 

Increase  of  Debt 
in  Years  of  War. 

Bemarks. 

1691 
1701 
1714 

1748 

1763 
1792 
1815 
18A9 

£ 

3,130,000 
12,552,486 
36,175,460 

75,812,132 

132,716,049 
239,663,421 
861.039,049 
805,078,554 

£ 
332,000 
1,219.147 
3,063,125 

3,165,765 

5,032,733 

9,432,179 

82,645,618 

28,204,299 

1691—1697 
1702—1718 
/  1718—1721 
\  1740—1748 
1756—1763 
1774—1783 
1793—1815 
1854—1856 

£ 

11,892,925 
21,982,622 
14,025,424  \ 
22,531,551  J 
68,141,024 
104,681,213 
621,375,628 
32,793,308 

French  War* 

War  of  the  SnooessioB* 

Oontiaental  Wars. 

Pitt's  Administration. 

American  War. 

War  of  French  ReTolation  and  against  Napoleon. 

War  with  Bnssia. 

£886,873,690 
AmoontofNaUonal  Debt  1859         .        •        •        .      805,078,554 

Decrease  in  Years  of  Peace £81,795,136 

From  1691  to  1859. 

Years  of  War         .        •        .         •     8S 
Years  of  Peace       •        •        •         .86 

It  will  be  seen,  on  comparing  the  above  statements  for  1815  and  1857, 
that  the  terminable  annuities  have  increased  from  1,894,612/.  to 
8,810,623/.,  equal  to  an  estimated  capital  of  23,445,341/.  A  part  of 
the  terminable  annuities  expired  in  1860,  and  after  that  time  other 
portions  will  fall  in ;  so  that  without  looking  to  any  redemption  of 
debt  from  surplus  income,  or  to  any  further  reductions  in  the  rate  of 
interest,  the  next  twenty-eight  years  will  be  productive  of  still  further 
reliel 

The  functions  intrusted  to  the  Bonk  of  England  with  reference  to 
the  National  Debt  do  not  extend  to  the  transaction  of  any  matter 
connected  with  its  reduction.  Such  business  is  placed  under  the 
oontrol  of  a  body  of  commissioners,  who  act  ex  offieu>  under  the  pro- 
visions of  an  act  of  parliament.  This  board  is  composed  of  the  speaker 
of  the  House  of  Commons,  the  Chancellor  of  the  Exchequer,  the 
accountant-general  of  the  Court  of  Chancery,  and  the  governor  and 
deputy-gpvemor  of  the  Bank  of  England.  Tlie  greater  part  of  these 
commisBJonOTS  do  not  take  any  part  in  the  management  of  the  business, 
the  details  of  which  are  attended  to  by  permanent  officers,  namely,  a 
secretaiy  and  oomptroller-general,  and  an  actuary,  with  an  adequate 
establishment  of  asaistants  and  clerks  :  the  ultimate  control  is  exercised 
by  the  chancellor  of  the  exchequer  for  the  time  being,  assisted  by  the 
governor  and  deputy-governor  of  the  Bank  of  England. 

NATIONAL  GALLERY.  The  credit  of  founcling  a  National 
Gallery  of  paintings  is  due  to  the  government  of  Lord  Liverpool. 
Often  as  the  impoituxoe  of  such  a  gallery  had  beeen  urged,  it  was  not 
tiU  1828  that  the  intention  was  seriously  entertained  by  the  govern- 


mentb    The  subject  was  in  that  year  first  formally  brought  be' 
parliament  by  the  Hon.  George  Agar  Ellis,  afterwanla  Lord  Dam.* 
the  merit  of  the  suggestion  is  ascribed  to  the  king,  G^eorge  IT.   h ' 
announced  that  Sir  George  Beaumont,  one  of  the  moat  inflneotii.  * 
patrons  of  the  day,  was  wUling  to  present  the  more  valuable  parti.>. 
his  own  collection  to  the  nation  as  soon  as  it  should  be  decsdr- 
commence  the  formation  of  a  national  gallery;  that  a  favourable  or 
tunity  offered  for  the  purohasing  another  choice  collection ;  and  "• 
the  two  would  together  form  an  excellent  nucleus  for  a  great ;  - 
gallery.    Parliament  approving,  Mr.  Angerstein's  collection  ww  :- 
chased  for  57,000/.,  and  the  purohase,  with  the  addition  of  S.OX 
the  expenses  of  the  establishment,  was  sanctioned  by  the  usual  t:^ 
April  1824. 

By  a  Treasury  Minute  of  the  following  July,  a  committee  d  ^ 
trustees  was  appointed  the  superintending  body  over  the  gallerj;  '- 
active  management  being  intrusted  to  a  keeper,  under  whom  V3s : 
assistant  keeper  and  secretaiy ;  and  this,  vdth  slight  modificati<«.  c^ 
tinued  to  be  the  arrangement  imtil  the  reconstitution  of  the  gaCe^  - 
1855. 

The  Angerstein  oollection  was  opened  to  public  inspection  at  V 
Angerstein's  house  in  Pall  Mall  on  the  10th  of  May,  1824.  Sir  O-^ 
Beaumont's  pictures  were  not  added  till  somewhat  more  than  i  ;- 
later.  The  Angerstein  collection  consisted  of  38  pictures,  of  whi:t 
were  by  the  old  masters,  and  9  by  British  painters.  The  purchik  f^ 
in  every  respect  an  admirable  one.  Most  of  the  pictures  wov  v- 
high  dassy  unquestionably  authentic,  and  of  a  kind  to  secure  the  yr^ 
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nterest  and  admiratioii.  At  the  head  of  them  was  the  masterpiece  of 
Sebastian  del  Piombo,  one  of  the  pictures  placed  by  common  consent 
imong  the  very  finest  works  of  the  best  age  of  painting ;  and  one  in 
vhich  is  recogmsed  a  combination  of  the  art  of  the  painter  whose  name 
t  bears,  and  of  the  greater  hand  of  Michelangelo.  By  Sebastian's 
ival,  RafBstelle,  there  was  the  noble  portrait  of  Julius  II.  Of  Titian, 
^^orreggio,  and  the  Carracoi,  there  were  also  examples,  though  of  inferior 
''alue.  The  painters  of  the  Low  Countries  were  well  represented  by 
he  '  Rape  of  the  Sabine  Women/  by  Rubens;  by  Rembrandt's '  Woman 
aken  in  Adultery/  and  '  Adoration  of  the  Shepherds; '  and  by  Van- 
lyck's  '  Stw  Ambrose  and  the  Emperor  Theodoeius ; '  while  of  the  Italo- 
French  school  there  were  a  very  characteristic  '  Bacchanalian  Scene/ 
>y  Nicolas  Poussin ;  a  couple  of  landscapes  by  Caspar  Poussin ;  and  no 
ess  than  four  landscapes  by  the  prince  of  landscape-painters,  Claude 
Liorraine,  two  of  them  being  of  large  size  and  great  excellence.  The 
line  English  pictures  consisted  of  Hogarth's  inimitable  portrait  of  him- 
lelf ,  and  his  admirable  series  entitled  *  Marriage  h,  la  Mode ; '  Reynolds's 
uasculine  portrait  of  Lord  Heathfield,  the  Defender  of  Gibraltar; 
md  WUkie's  brilliant  '  Village  Festival'  The  gift  of  Sir  Geoige 
Beaumont  was  a  worthy  pendant  to  the  Angerstein  purchase.  It  con- 
listed  of  sixteen  pictures,  of  cabinet  size,  but  fur  the  most  part  of 
excellent  quality.  Himself  a  sealous  (amateur)  landscape  painter,  it 
nras,  as  might  be  expected,  in  hmdscape  that  the  Beaumont  collection 
was  richest,  there  being  in  it  four  small  landscapes  by  Claude,  one  at 
least  of  surpassing  beautv ;  others  by  N.  Poussin ;  by  Both  (a  capital 
example  of  his  manner) ;  by  Rubens  (the  famous  Baibi  landscape,  and, 
unlike  most  of  Sir  Oeoige  Beaumont's  pictures,  of  large  size);  by 
Canaletto ;  and  by  our  own  Wilson — ^the  '  Niobe/  and  tiie  '  Villa  of 
Maecenas.*  Among  the  other  works  was  Wilkie's  'Blind  Fiddler/ 
About  the  same  time  the  British  Institution  presented  to  the  nation 
the  *  St.  Nicholas,'  of  Paolo  Veronese ;  the  '  Vision  of  St  Jerome,'  by 
Parmigiano;  and  West's  'Healing  the  Sick.'  Mr.  Zachary  added  a 
'  Spanish  Boy/  by  Murillo ;  and  the  Rev.  W.  Long  the  '  Banished  Lord' 
of  Sir  Joshua  Reynolds ;  whilst  the  government  purchased  for  d,80(M., 
&  '  Holy  Family,'  by  Coir^ggio ;  and  for  9,00(M.,  a '  Bacchanalian  Dance/ 
by  N.  Poussin ;  '  Christ  appearing  to  Peter/  by  Annibale  Carraoci ; 
uid  Titian's  fine  joyous '  Bacchus  and.  Ariadne.' 

Thus,  then,  the  National  Gallery  was  fairly  launched.  Its  progress, 
however,  was  for  a  time  very  slow.  Had  it  not  been  for  bequests  and 
presentations,  it  would  not^  indeed,  have  made  any  progress  at  all,  no 
picture  of  any  kind  having  been  purchased  between  1826  and  1684, 
when  the  Marquis  of  Londonderry's  two  superb  Correggios  (the '  Ecce 
Homo,'  and  '  Mercury  instructing  Cupid/)  were  bought  for  11,500^ 
Before  this,  however,  three  or  four  valuable  English  pictures  had  been 
presented  to  the  gallery  (including  the  '  Holy  Family/  of  Reynolds, 
and  the  '  Market  Cart/  of  Gainsborough,  the  gift  of  the  British  Insti- 
tution). Another  fine  work  was  Rubens'  splendid  '  Peace  and  War/ 
the  gift  of  the  liarquis  of  Stafiford.  But  the  most  important  addition 
was  the  noble  bequest  of  the  Rev.  W.  Holwell  Csrr  in  1881,  of  no  less 
than  35  pictures,  all  but  one  by  the  old  masters,  some  of  them  being 
of  a  high  class.  For  the  next  ten  or  twelve  years  bequests  fell  in 
rather  rapidly,  perhaps  owing  somewhat  to  the  interest  aroused  by  the 
building  of  the  new  NationsI  Gallery,  which  was  commenced  in  1882, 
and  opened  to  the  public  in  1838.  In  1837  the  collection  received  an 
augmentation  of  17  pictures,  bequeathed  by  Lieut.-Colonel  OUney, 
mostly  of  small  size,  but  of  a  class  attractive  to  ordinary  vintors;  in 
1838  it  received  15  pictures^  chiefly  of  the  Dutch  and  Flemish  schools, 
left  by  Lord  Famborough;  and  in  1846,  14  left  by  Mr.  R.  Simmons. 
The  chief  subsequent  bequests,  besides  the  two  landscapes  by  Turner, 
left  on  condition  that  they  should  be  placed  in  juxtaposition  with  two 
of  the  finest  Claudes  in  the  gallery,  and  the  magnificent  series  of 
pictures,  drawings,  and  sketches,  which  the  gteat  painter  desired 
should  form  a  separate  collection,  have  been  eight  pictures  bequeathed 
by  Lord  Colbome  in  1854 ;  three  (a  Giorgione,  a  Titian,  and  a  Guido) 
bequeathed  by  the  poet  Rogers  in  1857  ;  and  nineteen  modem  pictures 
bequeathed  by  Mr.  Jacob  BelL  The  presentations  during  the  same 
period  have  been  chiefly  of  single  pictures,  and  few  of  them  have  been 
of  any  remarkable  value,  with  the  exception  of  the  collection  of  one 
hundred  and  fifty-seven  pictures  by  English  painters,  the  munificent 
gift  of  Mr.  Robert  Vernon. 

Whilst,  however,  the  vast  importance  of  these  bequests  and  gifts  is 
fully  acknowledged,  it  must  be  felt  that  it  is  upon  the  purchases  that 
such  an  institution  must  mainly  depend  for  the  maintenance  of  a 
character  worthy  of  the  nation.  Up  to  the  time  to  which  we  have 
traced  the  purchases  it  will  have  been  noticed  that  they  were  irregular, 
fitful,  unsystematic.  The  principle  adopted,  as  far  as  any  principle 
was  adopted,  seems  to  have  been  to  purduMe  any  obtainable  good 
paintings  by  the  great  masters  of  the  best  periods  of  the  art  in  Italy 
and  the  Netherlands, — ^if  the  prices  were  not  too  high,  and  there  were 
any  money  avaiLible  for  the  purpose.  Thus  in  1887  three  pictures 
were  purchased  for  9080^  (the  <  Holy  Family,'  of  Murillo ;  the '  Braaen 
Serpent,'  of  Rubens ;  and  the  '  Mercury  and  the  Woodman,'  of  Sal- 
vator  Rosa) ;  in  1838,  none ;  in  1889,  for  7850^.  three  (one  of  them 
being  the  exquisite  'St  Catharine/  of  Ra£BEbelle;  the  others,  'Holy 
Families,'  by  Garofalo  and  Maasolini) ;  in  1840,  two ;  in  1841,  three 
for  43002.  (two  by  Francia,  and  one  by  Pietro  Perugino) :  in  1842  and 
1843,  one  each  ('  Portraits,'  by  John  Van  Eyck  of  himself  and  wife 
(630/.),  and  an  '  Apotheosis/  by  Rubens) ;    in  1844,  0ix  (including 
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Rubens's  'Judgment  of  Paris/  for  which  i200L  was  paid);  in  1845, 
two ;  in  1846,  two  (one  of  them  the  '  Boor  Hunt/  by  VelasqueE,  for 
22002.) ;  and  in  1847,  one  (RafheUe's  beautiful  little  allegory,  '  The 
Vision  of  a  Knight,'  which  was  obtained  for  10502.).  There  then 
occurred  an  interval  of  three  years  without  a  purchase,  partly  owiog, 
no  doubt,  to  the  disturbed  state  of  political  affairs  during  at  least  a 
portion  of  the  period,  but  also  to  ^e  discussions  which  had  arisen 
respecting  the  general  management  of  the  galleiy.  lii  1851  two 
pictures  were  bought  (a  '  Portrait  of  Rembrandt/  by  himself,  lor 
4802.,  and  a '  Portrait  of  a  Man/  by  Vacdyok,  for  865Z).  In  1852,  the 
only  picture  purchased  was  Titian's  '  Tribute  Money/  at  a  cost  of 
2604Zb  In  1853  two  Spanish  pictures  were  purchased  from  the  ool- 
lection  of  Louis  Philippe— a  'Frandscan  Monk,'  by  Zurbaren,  for 
2661,;  and  'The  Adoration  of  the  Shepherds/  by  Velasquez,  for 
2050/. ;  together  with  an  '  Infant  Christ/  of  the  school  of  Bellini, 
bou£^t  of  Mr*  Woodward  for  500  guineas. 

Up  to  thi«  time  the  pictures  purchased  had  continued  to  be  almost 
exclusively  such  works  of  the  painters  oommdily  spoken  of  as  the 
great  masters,  as  were  brought  imder  the  notice  of  the  Trustees,  snd 
deemed  by  them  suitable  for  the  galleiy.  But  in  1858  a  new  system 
was  inaugurated.  The  inquiries  instituted  b^  the  Commissioners  of 
the  Fine  Arts,  and  the  growing  interest  taken  m  all  matters  connected 
with  early  art,  called  forth  a  strong  feeling  in  favour  of  the  formation 
of  a  collection  of  early  pictures,  and  the  re-arrangement  of  the  National 
Galleiy  on  a  chronological  and  historical  basis.  This  view  wss  adopted 
by  a  Select  Conmiittee  of  the  House  of  Commons  on  the  National 
Ghallery,  1858,  who  embodied  their  views  in  a  Report,  the  concluding 
passage  of  which  recommended  that  "  the  funds  appropriated  to  the 
enlargement  of  the  collection  should  be  expended  with  a  view,  not 
merely  of  exhibiting  to  the  public  beautiful  works  of  art,  but  of  in- 
structing the  public  in  the  histoiy  of  that  art,  and  of  the  age  in  which, 
and  the  men  by  whom,  these  works  were  produced." 

Effect  was  at  once,  to  a  certain  extent,  given  to  these  views  by  the 
purchase,  in  1854,  of  the  collection  of  64  early  German  works  (but  of 
which  only  17  were  retained  for  the  Gallery,  10  being  sent  to  the 
Dublin  Gallery,  and  87  sold  by  auction)  belonging  to  Herr  Kriiger  of 
Minden,  and  of  (tome  specimens  of  San  Severino.  Filippo  Lippi,  and 
other  early  Italian  masters.  But  it  was  formally  "  embodied,  leaving  a 
due  latitude  to  the  trustees  and  directors,  in  the  Treasury  Minute 
dated  27th  March,  1855,  reconstituting  the  establishment  of  the  National 
Gallery."    (Report,  1858.) 

By  this  reconstitution,  whilst  the  Trustees  were  retained  as  the 
nonunal  superintending  body,  a  sunerior  salaried  officer  was  appointed 
under  the  title  of  Director,  to  whom  the  selection  and  purchase  of 
pictures  for  the  gallery  were  intrusted,  and  on  whom,  in  the  words  of 
the  minute,  was  fixed  "  the  final  responsibility  in  all  cases  bx  which  any 
difference  of  opinion  may  exist"  Another  new  office  created  by  the 
Treasury  Minute  was  that  of  Secretary  and  Keeper,  who  was  to  rank 
immediately  under  the  director,  and  to  reside  in  the  building  as  cus- 
todian  of  the  pictures.  The  third  office  created  was  that  of  "  Travelling 
Agent,"  who  was  to  be  a  sort  of  awistant  to  the  director  in  searching 
out  among  the  picturss  offered  for  sale  on  the  Continent  such  as  were 
suitable  for  the  National  Gallery.  No  material  change  was  made  in 
the  inferior  officers :  instead  of  an  occasional  grant,  there  was  to  be 
inserted  annually  in  the  estimates  for  the  National  Gallery  "  a  sum 
expressly  for  the  purchase  of  pictures." 

To  the  office  of  director  was  attached  a  salary  of  1000/.  a  year.  The 
4|[entleman  appointed  to  that  very  important  poet— one  on  which  the 
future  rank  and  character  of  the  gallery  must  mainly  depend—was 
Sir  Charles  Lock  Eastlake,  the  President  of  the  Royal  Academy,  distin- 
guished alike  as  an  artist  and  as  a  writer  on  art.  To  the  office  of 
keeper  and  secretary — an  office  more  laborious  probably,  and  scarcelv 
less  onerous  than  that  of  director — a  salary  of  7501  a  year  was  attached, 
and  the  government  was  fortunate  in  securing  for  the  post  the  services 
of  Mr.  R.  N.  Womum,  a  gentleman  well  known  as  a  writer  on  t^e 
history  of  painting,  and  the  lives  of  painters,  and  possessed  of  an 
unusually  extensive  acquaintance  with  pictures  and  with  art-literature. 
Both  these  gentlemen  have  continued  to  hold  their  appointments  to 
the  present  time.  The  travelling  agent  was  to  have  a  salary  of  8002. 
a  year,  and  an  additional  allowance  for  travelling  expenses  wmle  absent 
on  his  professional  duties  on  the  Continent.  To  this  offioe  Herr  Otto 
Mtindler,  a  gentleman  minutely  acquainted  with  picture-galleries  and 
old  pictiu^es,^vas  appointed :  the  offioe  was  however  abolished,  in  con- 
sequence of  a  vote  of  the  House  of  Commons  in  1858. 

Under  this  new  constitution  the  National  Gallery  made  a  very  re- 
markable advance  :  not  only  were  fresh  pictures  sought  out  and  pur- 
chased, but  the  nictures  already  possessed  were  carefully  examined, 
some  covered  witn  glass,  others  cleaned,  or  measures  taken  for  their 
preservation,  while  of  the  state  of  all  a  most  careful  register  was  drawn 
up :  the  whole  institution,  in  fact,  was  put  into  better  workiog  order, 
and  subjected  to  a  more  searching  and  constant  supervision. 

The  pictures  purchased  imder  the  new  r^me  have  been  of  a  very 
important  character.  In  1855  and  1856  twenty-six  pictures  were 
bought,  but  among  these,  and  forming  parts  of  ooUections,  were  seven 
which  were  not  placed  in  the  National  G^eiy ;  five  being  deposited  in  the 
National  Gallery  of  Ireland,  and  two  sold  at  Christie's  with  tiie  Kriiger 
pictures,  under  authority  of  an  Act  of  Parliament  (passed  in  June, 
1 1856)  which  empowered  the  trustees  and  duectors  *'  to  dispose  of  such 
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HMte  Ml  may  have  been  purdhioed  or  beqneatlied,  bat  ihould  be  oon- 
aidered  unfit  or  not  required  for  a  nationikl  collection ; "  thus  enabling 
the  authoritiee  to  deal  lor  the  purchase  of  ooUecttou  of  picturee  with 
much  more  freedom  than  hitherto.  Among  the  works  retained,  two 
ime  by  Bottioelli;  one  by  Mantegna;  one,  an  altar-piece  gsandiy 
painted,  and  of  very  huge  eiae,  by  Paolo  Vetoneee ;  one  a  '  V ifegin 
adoring  the  Infant  Christ/  a  masterpieoe  of  Pietro  Perugino,  obtained 
lor  SS712. ;  ttie  rest  were  chiefly  by  early  Italian  masters.  But  the 
•ew  system  was  seen  in  its  full  flow  in  1857,  when  no  fewer  than 
forty  pictures  were  added  to  the  collection  by  purchase.  Of  these  the 
Lombardi-Baldi  collection  of  eariy  Italian  (chiefly  Tuscan)  mastera, 
flsmptised  thirty*one  pictures,  and  was  obtained  for  7086Z.  Other  pur- 
ohases  were  two  pietnres  by  Quintin  Matsys,  and  one  each  by  Luoss 
Cnnach,  John  Van  Eyok,  Oirolamo  Bomanino  (an  altar-piece  in  five 
compartments),  and  Borgognone ;  a  Virgin  and  Child  br  Ghirlandajo, 
and  the  master  work  of  Antonio  PoUajuolo  (for  which  the  sum  of 
$671L  was  paid)-— all,  therefore,  early  works,  and  espedallT  valuable  as 
lUustratiYe  of  the  hiitorical  progreas  of  painting.    But  there  was  one 

Sieture  purchased  this  year,  the  value  of  which  was  wholly  di£ferenl 
'his  was  the  large  and  magnificent  painting  of  the  '  Family  of  Darius 
fet  the  Feet  of  Alexander,'  by  Paolo  Veronese,  one  of  the  most  famous 
works  of  this  great  master,  and,  indeed,  one  of  the  most  famous 
^ctures  in  existence.  It  was  purchased  of  the  Count  Pisani,  for  an 
Imoestor  of  whom  it  was  painted,  and  in  whose  family  it  had  remained 
to  the  time  of  its  purchase.  Its  cost  was  18,6502.,  a  very  laige  sum  for 
k  single  picture ;  but  it  must  be  remembered  that  woiks  of  such  a 
ehancter  are  becoming  constantly  more  difllcult  to  procure,  and  oon- 
■equeotly  when  any  one  is  ofiFered  for  sale,  the  agents  of  the  various 
royal  and  national  c<^ections  afe«  eager  oompetitorB  for  its  purchase, 
and  the  price  is  proportionately  raised.  Be  the  price  as  it  may,  this  is 
unquestionably  the  most  important  single  picture  added  to  the  gallerf 
since  its  formation ;  and  this,  sod  the  other  pictures  bought  since  the 
ivoonstitution  of  the  gallery,  an  evidence  of  the  advantages  likely  to 
accrue  from  a  systematic  search  for  woiks  of  a  suitable  chancter,  rather 
than  patiently  waiting  for  them  to  ofier  themselves  for  approval. 

During  1858,  only  eight  pictures  were  bought,  not  exdusively,  but 
still  chiefly  early  works,  the  most  important  bong  a '  Deposition  in  the 
Tomb'  by  Karco  Palmesamo,  a  'Virgin  and  Christ'  by  Cima  da 
ConegUano,  another  by  Marco  Basaiti,  and  portraits  by  Antony  Moro 
and  Moretto.  In  1859  the  purohases  of  the  early  masters  were  com- 
paratively few.  Eight  picturea  were  bought  in  all :  among  them  being 
a'PieU,  by  Carlo  Crevelli;  a  'Madonna  and  Child  Enthroned,'  by 
Ireviso,  and  another  by  Lorenso  Costa ;  a  pair  of  '  Landscapes  with 
Waterfalls 'by  Ruysdael  (cost  22507.) ;  and  '  The  Infency  of  Jupiter,' 
by  Oiulio  Romano  (cost  920^ ).  In  1860  was  purchased,  at  a  cost  of 
92051,  the  entire  collection  of  M.  Beauoousin,  of  Paris,  consisting  of 
46  pictures,  of  which  85  were  retained  for  the  National  Gallery,  in- 
cluding small  specimens  by  Ghirlandajo,  Titian,  Giulio  Romano,  Lorenzo 
di  Credi,  Bronzino,  Roger  Van  der  Weyden,  and  other  noted  marten 
of  various  schools— none  of  them  works  of  the  highest  order,  but  several 
^erj  desirable  examples  of  the  respective  masters. 

Thus  after  an  existenoB  of  thirty-eix  years  the  National  Gallery, 
exclusive  of  the  Vernon  and  the  Turner  collections,  comprises  420 
pictures ;  of  which  208  have  been  purchased  at  a  cost  of  184,5002.  <in 
which  however  is  included  the  22  pictures  placed  in  the  Dublin  National 
.  Gallery),  knd  217  presented  or  bequeathed  Of  these  850  belong  to 
foreign  schools,  and  70  are  by  British  artists.  The  latter  have  been, 
for  the  most  part,  donations,  and  are  hardly  locked  upon  as  belongiDg 
to  the  National  Gallery,  which  by  the  trustees  hss  always  been  regarded 
as  specially  devoted  to  the  works  of  the  old  roasters.  The  building 
known  ak  the  National  Qalleiy  is  indeed  entirely  appropriated  to  the 
foreign  schools;  the  British  paintings,  after  having  been  for  some  yean 
hung  in  Marlborough  House,  being  now  all  removed-^with  the 
exception  of  the  two  landscapes  by  Turner,  which,  by  the  terms  of  the 
bequest,  must  be  placed  alongside  two  of  the  Claudes--t6  a  building 
constructed  for  their  reception  contiguous  to  the  South  Kensington 
Museum. 

In  extent  the  national  collection  is  far  inferior  to  several  of  the  other 
national  collections  of  Europe,  and  even  to  some  of  the  private  col- 
lections in  our  own  countiy.  Mr.  Womum  has,  in  his  admirable 
official '  Catalogue  of  the  National  Gallery,'  given  from  their  respective 
catalogues  the  numben  of  several  of  these  collections.  It  will  stiflloe 
to  mention,  for  the  sake  of  comparison,  that  in  the  Louwe  then  are 
upwards  of  1800  paintings,  of  which  548  are  Italian ;  the  Dresden 
Gallery  has  2000 ;  the  Museo  of  the  Prado  at  Madrid,  1833 ;  the  Berlin 
Gallery  contains  about  1350;  in  the  Belvedere  at  Vienna  there  are 
upwards  of  1800 ;  in  the  Imperial  Gallery  of  Florence  upwards  of  1200 ; 
tod  m  the  new  Pinacothek,  Munich,  about  1270.  To  the  number  in 
the  Louvre  might  also  be  added  the  8000  paintings  at  Veraaillee  (to  say 
nothing  of  those  in  the  Luxembourg),  all  by  native  artists,  and  illus- 
trative of  events  in  the  national  histoiy;  as,  on  the  other  hand,  to 
exhibit  the  extent  of  our  own  pictorial  wealth,  we  might  add  to  the 
National  Gallery  pictures,  those  in  the  Vernon,  Turner,  and  Sheep- 
shanks collections,  numbering  in  all  490  paintings  by  British  artists. 
If  these  collections  were  brought  together,  the  National  Galleiy  would 
comprise  upwards  of  900  pictures ;  or  without  the  Sheepshanks  col- 
lection, which  perhaps  cannot  be  reckoned  a  part  of  t^e  National 
Gallery,  it  would  number  670  pictures. 


But  looking  at  our  National  Gallery  as  *  ooUeetion  el  ptintiM^  i 
the  old  mtstere,  we  may,  whilst  adnntting  its  inferiority  to  the  r<i 
oontinental  gallertes,  regard  its  actual  state  with  some  oomplxQn 
consideration  being  had  to  the  period  of  its  formation,  ud  ti 
subsequent  political  and  other  cii^eomstanoes  which  kave  intefpi 
witii  Its  development  Tskiag  the  "  Tabular  View  of  the  Sck^ 
Painting  as  represented  by  the  Piotures  in  the  National  QaUexy'  as 
official  catalogue  as  our  guide,  we  iind  that  although  maay  «<  the  sa 
eminent  paintem  of  the  several  sdiods  are  unrepresented,  orpp^ 
ssnted  very  inadequately,  there  are  examples  of  the  art.  ind  fir: 
most  part,  of  the  beat  period,  of  ahnost  every  schooL  Thiu,  t^ 
the  dassification  of  the '  Tabular  View,'  we  find  that  there  se  gI  !j 
Tnsosn  or  Floreistiiie  school  57  examples ;  of  the  Umbriu, (;  i-, 
Bomagna  1 ;  of  the  Roman,  17 ;  of  the  Vcnetiao,  50;  of  the h: 
8;  Bolognese,  84;  Ferrarese,  6;  Farmese  (Lombard),  7;  Cmi- 
(Lombard),  1 ;  Milanese  (Lombard),  1 ;  Neapolitan,  $ ;  Omt 
Bynntine,  1 ;  Flemish,  85 ;  Batch,  44;  Genmn,  21 ;  Spanidi,t.o 
French,  84. 

As  we  have  said,  it  was  to  the  pictures  of  what  in  hy  em' 
ooDsenfc  regarded  as  the  best  period  of  each  school  that  the  pcr.is 
of  the  trustees  were  until  recently  almost  ezdusi^ly  confm«L  i: 
since  the  impcrtanoe  of  obtaining  works  of  the  earlier  and  irasr 
periods  of  tlM  several  echoed  has  been  recognised,  very  rapid  prr« 
has,  as  we  have  seen,  been  made  towards  supplying  the  deka.- 
And  important  as  tlus  chronologioal  view  of  art  unqueatioittblrAi 
may  peniaps  doubt  whether  any  attempt  to  cany  it  into  openLn 
an  earlier  date  would  have  been  altogether  advantageow,  or  «k:< 
it  may  not  even  now  be  carried  too  far.  The  public  required  a  .i 
to  have  its  interest  in  ait  aroused  by  means  of  pictures  of'; 
unquestionable  merit  that  no  one  could  gainsay  their  value,  idc 
kind  which,  by  sppssling  to  the  common  f  eelingi  end  undeivtaiKL- 
mankind,  wonld  require  no  special  ardiMological  training  to  ty/ 
stand  and  to  appremte.  In  truth,  there  is  aheady  aomethin;  i ' 
bewildering  to  itie  common  mind  in  the  present  almost  heteror?^ 
admixture  of  the  noblest  works  of  art,  at  its  highest  utage  of  ^. 
ment  and  independence,  with  those  produced  when  art  wutiier 
instrument  of  the  ecclesiastic,  and  artists,  themselves  u  jer' 
feeling  their  way  even  to  the  technics  of  their  pursuit,  were  hasr 
by  arohaio  fonna,  conventionslities,  and  derical  ijrmbolaQ  ii 
precedent.  Sudi  works  csn  have  little  interest  for  the  uaiDitn^! 
visitor,  end  aasuradly  they  can  do  littie  to  refine  his  taste  oriH 
his  thoughts.  No  lover  of  art  wiU  however  object  to  the  pard« 
such  works ;  but  on  the  contraiy,  be  most  soxious  that  they  ab  <ci  ' 
purchased,  their  true  value  being  cleariy  recognised.  It  is  mi  i:^ 
Report  for  1856  of  the  Dhieotor  of  the  gallery  in  referrooe  b^ 
purehase  of  the  Lombardi-Baldi  pictures,  that  '*the  uosigfatlj*;^ 
mens  of  ICsigsritone  sad  the  earliest  Tuscan  painten,  were  RitC' 
solely  for  their  historical  importance,  and  as  showing  Uie  r. 
beginnings  from  which,  through  neari^  two  centuries  and  i  a 
Italian  art  slowly  advanced  to  the  period  of  Ri^phad  and  ks  ^ 
temporaries."  And  tliis  is  preoiaely  the  resfton  for  desiiing  f^ 
pictures  of  every  other  important  schooL  But  there  shoddiy: 
exdusive  or  even  prefetentiM  regard  given  to  theae  woiiu.  I^'-^ 
be  bought  for  their  arohaeological  value,  but  let  the  really  great «" 
of  art  be  at  least  as  anxiously  sought  for.  Beauty  is  too  rvei»' 
precious  a  thing  to  be  set  aside  lor  the  sake  of  the  "uuinv 
antiquities  whose  chief  charm  is  thdr  age  and  their  uglinesi  A>^ 
is  further  of  the  first  importance  that,  in  exhibiting  these  eirirvr. 
to  the  pubUo,  this  "  historical"  purpose  should  be  distmcUTpar' 
out^  or  we  may  only  increase  the  confusion  in  iminstractediciofi* 
to  the  true  purpose  of  srt,  and  as  to  what  is  really  admirsUe  :*^ 
These  very  eariy  works  sre  not  merely  often  misigfatly,  but  tlxr " 
(to  modem  and  Protestant  eyes)  not  unseldom  profane,  and  sodk'-* 
gross.  Their  unsightHneas,  profanity,  and  groasnen,  are,  of  eou:^ 
no  consequence  to  the  historical  inquirer  and  the  art^tudcEi  "^ 
these  are  qualities  not  to  be  wholly  overlooked  in  catering  i^^ 
great  public  The  ckrooeiogical  and  the  geognphioal  ainogeo«: 
all  the  works  of  this  antiquarian  chuacter  o^fjbt  to  be  strictly  c&: 
tained.  The  truly  great  works— those  which  are  really  woriso!^ 
art — should  not  be  buried  amidst  the  uncouth,  unaij^tly  or- 
decoration  work  of  the  pt«*fine-art  ages.  A  strictly  chnodogK^I^ 
geograi^cal  arrangement  of  ad  the  works,  however  it  might  a^^ 
formal  spirit  of  systematism,  or  accord  with  the  fashionabk  b^^ 
valism,  would  assuredly  be  very  wearisome  if  not  mislesding  ^'-^ 
general  public.  The  eariy  works,  in  riiott,  are  f or  tks  bct^^ 
student;  the  msster-works  for  alL  , , 

Of  coivae  ahy  chronological  arrangement  aocordisg  to  m»^ 
impncticaUe  in  ihe  present  Kational  Gaaery.    The  buiMiag.*^ 
was  erected  from  the  designs  of  Mr.  W.  Wilkins,  RA,w»  on.r^ 
pleted  in  1888,  yet  that  portion  of  it  appropriated  to  the  o»»^ 
collection  of  pictures  is  already  so  crowded— though  it  ^^^^, 
the  comparatively  small  collection  of  paintmgs  by  the  old  DU»f^ 
that  many  works  are  necessarily  hung  in  the  pavages  and  ^ '^^ 
and  space  has  only  been  found  fo^  the  tUsplay  of  recent  aq^V 
by  means  of  screens  placed  in  the  centre  of  the  great  rooiii>  J'^'; 
British  pictures,  rooms  have  been  provided  at  South  Keoaor^.  ^ 
no  spare  space  ia  left  in  them  for  relieving  the  overcrowded  M  ^ 
GteUeiy  of  any  foreign  works,  nor  consequently  do  they  w^  * 
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litable  room  for  the  reception  of  new  porohaaes  or  preeenta. 
uccesmve  govemmenta  have  however,  pledged  themaelTea  to  provide 
IcK^uate  accommodatioii  for  the  natioDal  collaction&  To  do  thia, 
irioua  schemea  of  a  more  or  leaa  official  oharacter,  lor  altering  and 
ilar^ng  the  exiating  building,  have  been  projected  by  the  dii^otor, 
ir  Charlea  Eaatlake ;  by  Captain  Fowkes,  the  deaigner  of  the  galleriea 
.  South  Kenaington ;  and  on  a  more  magnifioent  aoale  by  the  late  Sir 
harles  Barnr.  The  only  aufflcient  remedy  if  the  present  aite  be 
itained,  would  be  the  removal  of  the  preaent  moat  ungainly,  incon- 
anient,  ill-lighted,  and  utterly  inappropriate  building,  and  the  con* 
.-ruction  in  ita  place  (the  barmcka,  &c.,  at  the  rear  being  included  in 
lo  site)  of  one  of  aufficient  aiae  to  contain  in  two  great  diviaiona — 
breign  and  Engliah — all  our  national  picturea,  and  to  admit  of  their 
rrangement  in  a  oonvenieat  and  ayatematio  manner.  But  a  fu*  better 
Ian,  if  indeed  it  be  not  too  late  so  to  appropriate  the  site — ^incom- 
arably  more  auitabla  for  the  picturea,  and  hardly  at  all  leaa  oon- 
enient  to  the  publio — ^would  be  the  conatruotion  on  the  aite  of 
(urling^ton  Houae  of  a  grand  National  Qalleiy;  which, — from  the 
Itnoet  indefinite  capability  which  the  aite  affordb  for  extension  with 
he  growth  of  the  gallery, — might  be  at  once  deaigned,  aa  auoh  a 
lallery  ought  to  bo,  to  include  a  ayatematio  collection  of  Snghah  aa 
7  ell  aa  foreign  pictures,  and  English  aa  well  aa  foreign  aoulpture,  and 
Iso  afford  room  for  a  National  Collection  of  Water  Colour  Paintinga, 
.nd  the  National  Portrait  Gallery:  in  a  word,  ba  a  really  compre- 
iensive  National  Gallery  of  Art^  worthy  of  the  country.  Of  this 
■here  ia  little  probability.  It  ia,  however,  admitted  by  all  that 
.he  time  haa  arrived  when  aome  proriaion  muat  be  made  for  the 
growth  of  the  ooUectiona,  and  it  ia  underatood  that  the  Government 
iaa  decided  to  carry  out  a  plan  prepared  by  Mr.  Pennethome,  for 
he  extension  of  the  preaent  building,  though  only  aa  a  temporary 
ixpedient. 

OeUlery  of  British  Art :  Venun^  OoUeetum. — ^Aa  we  have  seen,  there 
vere  included  in  the  Angeratein  coUectioo,  which  formed  the  baais  of 
.he  National  Gallery,  aeven  paintinga  by  Hogarth,  one  by  Reynolda, 
knd  one  by  Wilkie ;  and  among  the  Beaumont  pioturea,  five  were  by 
British  painters.  There  was  thua  provided,  at  the  very  origin  of  the 
National  Gallery,  the  germ  of  a  Gallery  of  Britiah  Art.  It  would  seem 
.hat  one  of  the  moat  obvioua  dutiea  of  the  truateea  would  be  to  watch 
>ver  and  cheriah  the  growth  of  the  native  section  of  the  institution, 
vith  at  least  aa  much  care  aa  the  foreign.  But  native  art  waa 
-eiK>lutely  discountenanced.  It  is  a  remarkable  fact,  that  every  addi- 
aonal  specimen  of  Engliah  art  which  the  nation  poaaeaaes  haa  been 
>btained  by  what  may  be  called  chance.  Exoept  the  nine  worics  which 
tvere  included  in  the  Angeratein  collection,  purchased  aix-and-thirty 
^c^ara  ago,  not  a  aingle  English  picture  haa,  up  to  the  preaent  hour, 
jeen  purchcued  for  the  national  collection.  Every  one  which  the 
lation  poaseasea  haa  been  either  a  gift  or  a  bequest.  Such  a  thing 
is  probably  unparalleled  in  any  other  country  poaaeaaing  a  collection  of 
pictures ;  but  it  aroae  from  the  entire  control  of  our  National  Gallery 
being  vested  in  gentlemen  who  ragarded  the  Old  Maatera  aa  the  only 
legitimate  repreaentativea  of  painUng.  From  the  firat  they  reaolved 
that  from  the  Britiah  Nation^d  (Gallery,  British  art  muat  be  excluded. 
Such  worka  of  Hogarth,  Reynolds,  Wibon,  Gainaborough,  and  Wilkie, 
as  were  given  or  bequeathed  they  could  not,  of  course,  actually  refuse 
to  admit ;  but  even  to  them  they  only  acoorded  a  eontemptuoua 
shelter.  That  any  approach  whatever  haa  been  made  to  a  collection  of 
worka  of  Britiah  art  is  in  no  wise  due  to  the  truateea  of  the  National 
Qallery,  or  to  the  British  government,  but  solely  to  the  patriotiam  and 
the  benevolence  of  private  individuals. 

After  having  been  in  exiatence  twenty-four  yeara,  the  National 
Gallery  poaseaaed  44  Britiah  pioturea,  of  whi<^  85  were  gifts.  Of 
these  several  were  common-place  portraita.  The  ignorance,  and  the 
eontemptuoua  indifference  of  foreignerareapecting  Britiah  art,  haa  often 
been  complained  of ;  but  how  could  foreigners  be  expected  to  take  any 
pains  to  acquaint  themselvea  with  what  waa  treated  with  anch  supreme 
neglect  at  home  ?  If  British  art  were  worth  anything,  it  might  fairly 
be  supposed  that  the  nation  would  not  keep  it  ao  carefully  out  of  eight. 
The  eti'ect  of  a  public  collection  of  the  worka  of  the  leading  Engliah 
painters  in  correcting  the  low  opinions  prevalent  of  Britian  art  waa 
well  shown  in  the  Hancheeter  Exhibition  of  1857.  The  great  French 
painter  Ary  Scheffer  we  are  told, ''  waa  acaroely  leaa  aatonished  than 
enchanted  with  the  apeotaole  which  that  colleotion  afforded  him.  '  I 
had  no  conception,'  aaid  he, '  how  rich  the  Engliah  school  waa  1  There 
have  lived  great  x>ainterB  among  you ;  that  ia  unqueationable  1 . . .  The 
power  of  dealing  with  colour,  eapeoially,  possessed  by  the  English 
artists,  filla  me  with  admiration,  &o."*  {mn,  Grote'a  'Life  of  Ary 
Schefifer,'  p.  117).  And  what  Scheffer  felt  waa  felt  more  or  leaa  by 
every  one,  native  aa  well  aa  foreigner,  who  viaited  that  remarkable 
collection. 

The  firet  actual  attempt  to  provide  a  permanent  gaDeiy  of  national 
art  was  made  in  1847,  when  Mr.  Robert  Vernon  presented  to  the 
country  his  collection  of  157  pictures,  all  but  two  being  by  British 
painters.  For  the  most  part  the  pictures  were  of  a  cabinet  aize,  of 
homely  and  fayniliar  aubiecta,  and  by  Hving  or  recently  deceaaed 
painters ;  though  among  them  were  3  small  works  by  Reynolds,  4  each 
by  Wilson  and  Gkdnsborough,  and  1  by  Romney.  Of  our  more 
eminent  maaters  of  a  later  date,  the  Yemen  gift  included  6  specimens 
by  Stothard ;  5  by  Wilkie  (all  of  aeoond-rate  quality);  6  by  Hilton;  9 


by  Calloott ;  no  leaa  than  11  by  Etty ;  4  by  Turner ;  1  by  Conatable; 
SbyCoUina;  4byMu]ready;  8  by  Eaatlake  (mcludlag  two  of  his  beat 
worka — *  Chriat  Lamentiag  over  Jeruaalem/  and  tha  '  Baoape  of  the 
Garraia  Fbrnilv*) ;  3  by  LeaUe  ('  Unda  Tobv  and  Widow  Wadiwn,'  and 
'  Sancho  and  the  Ducheaa,') ;  4  by  Stanfield ;  2  by  Roberta ;  2  bv  Lee ; 
7  by  Sir  Edwin  Landaeer  (including  hia  large  picture  of  *Wellbigtoa 
at  Waterloo,'  'High  and  Low  Life,'  'Peaee  and  War,'  'Highkad 
Muaio,'  &c.) ;  2  by  Madiae  (the  *  Play  Scene  in  Hamlet/  and  *  Malvolie 
and  the  Counteaa') ;  2  by  Webater  ('  Gomg  to  School/  and  the '  Dame'a 
School,');  2  by  Newton;  8  by  Lance;  2  by  Ward;  and  othera  by 
Creawick,  T.  S.  Cooper,  Bonington,  MiLller,  Danby,  Linnell,  Uwina, 
Herbert,  ftc.  They  were  pioturea  purchased  by  a  private  gmiUeman 
of  plain  taatea,  for  the  decoration  of  a  private  house  of  moderate  aiae. 
They  were,  therefore,  not  works  of  a  kind  that  would,  either  in  reapeet 
of  siee,  aubjeot,  or  prctenaion,  have  been  chosen  for  a  publio  gallery; 
but  atrictly  cabinet  or  parlour  picturea — ^f^oturea  lor  quiet  homa 
enjovmentw  Their  preaentation  to  the  nation  was  an  afterthougfal 
While,  therefore,  they  may  be  taken  aa  verv  lairiy  rapreaenting  the 
popular  phaae  of  British  art,  they  are  not  to  he  received  aa  adequately 
representing  the  aohool  in  ila  higheat  efforts,  <^  even  what  it  haa 
actually  acoompliahed.  But  though  not  great  worka,  the  collection 
included  apeoimena — and  moat  of  them  very  excellent  apecimena — of 
the  major  part  of  the  more  eminent  painters  of  Mr.  Vemon'a  day.  In 
abort,  it  waa  a  very  admirable  private  collection ;  and  it  formed,  in 
truth,  a  noble  gift — ao  noble  a  ffift,  indeed,  that  it  ought  to  have 
atimulated  the  nation,'  or  ita  rulers,  vigoroualy  to  carry  on  and  com- 
plete the  formation  of  a  gallery  of  native  art,  ao  lai^^  an  addition  hav- 
ing been  made  to  the  means  already  possessed  for  the  accompliahment 
of  that  object.  Nothing,  however,  waa  done  even  towarda  providing  a 
auitable  place  for  the  reception  of  ao  munificent  a  gift.  Mr.  Venion'a 
donation  took  effect  during  his  lifetime,  and  the  picturea  were  in  tiM 
first  instance  exhibited  to  the  public  in  his  house  in  Pall  Mall.  From 
thence  they  were  removed  to  the  vaulta  underneath  the  National 
€kllery ;  and  in  1850  they  were  taken  to  Marlborough  Houae^  where 
they  remained  till  1859,  when  that  building  waa  required  lor  the 
reaidence  of  the  Prince  of  Walea.  A  brick  biulding  waa  then  erected 
for  their  reception  adjoining  the  South  Kenaington  Muaeum,  and  open- 
ing into  it.  It  comprisea  seven  apacioua  and  well-lighted  rooma,  in 
which  are  himg  the  whole  of  the  Britiah  picturea  belonging  to  the 
National  Gallery.  One  addition  only,  but  that  a  worthy  oneThaa  been 
made  to  the  Britiah  picturea  in  the  M  ational  Gallery,  ainoe  the  gift  of 
Mr.  Vernon.  This  waa  the  bequest  in  1859,  already  referred  to,  of  19 
picturea  by  Mr.  Jacob  BelL  Among  theae  picturea  are  aeven  by  Sir 
Edwin  Landaeer— including  aome  of  hia  beat  worka — *  The  Defeat  of 
Comua,'  '  Sleeping  Bloodhound,'  *  Dignity  and  Impudence/  '  Highland 
Doga,'  '  Shoeing/  *  The  Maid  and  Magpie/ ;  Leslie's '  Unde  Toby  and 
Widow  Wadman' — being  the  third  copy  of  this  picture  now  poaaeaaed 
by  the  nation ;  Ward'a '  Jamea  II.  receiving  newa  of  the  landing  of  tha 
ninee  of  Orange ;'  three  picturea  by  Charlea  Landteer ;  and  one  each  l:^ 
EUy,  Lee,  Cooper,  Dougks,  and  G.  O'Neill ;  also  Frith'a  <  Derby  Day* 
and  Roea  Bonheur's '  Horse  Fair,'  though  the  laat  two,  aa  well  aa  one 
of  Landaeer'a,  are  at  preaent  retained  for  engraving  by  the  purohaaers 
of  the  oopyrighl 

The  placing  of  theae  pictures  at  South  Kensington  ia,  however,  only 
a  temporary  arrangement :  suitable  proviaion  ia  to  be  made  for  the 
Britiah  picturea  in  "  the  new  premises,"  which  the  government  have 
undertaken  to  provide  for  the  national  coUectiona  When  that  ahall 
be  done,  we  trust  that  ao  opportune  an  oocaaion  will  not  be  let  paaa 
without  undertaking  the  formation  of  a  Gallery  of  Britiah  Art  worthy 
of  the  name.  It  ia  a  mortifying  fact,  that  Uie  Collection  of  British 
Picturea  at  Manchester  waa  the  first  and  the  only  opportunity  Engtiah- 
men  have  ever  had  of  aeeing  at  one  view  what  the  Britiah  aoho^  haa 
done  and  ia  doing.  That  collection  ia  dispersed,  but  the  example 
wmaina.  We  have  here,  in  the  70  picturea  belonging  to  the  National 
iallery,  and  in  the  150  of  the  Vernon  collection,  a  good  groundwork 
for  a  national  collection.  The  Sheepahanka  picturea  were  expreaalr 
given  to  aaaist  in  the  formation  of  a  gallery  of  native  art,  but  the  gift 
waa  hampered  with  a  dauae  as  to  the  locality,  which  may  render  it 
unsuitable  for  that  purpose.  If  that  could  be  got  over,  they  would  be 
of  the  greateat  value,  and  they  would  render  tolerably  complete  the 
aerieaof  recent  worka  of  their  olaaa.  The  century  of  Turner  land- 
acapea  are  a  apecialty,  and  will  in  any  gallery  occupy  their  own  aiMirt- 
ment.  But  together  we  have  thua  560  jxiintinga  by  Britiah  axiiatay 
aome  520  of  them  having  been  preaented  to  the  nation  for  the  expreaa 
purpoae  of  aaaiating  in  the  formation  of  a  Britiah  gallery.  In  a 
few  yeara  Sir  Francis  Chantrey'a  bequest  of  above  2000L  a-year 
for  a  like  purpose  will  &11  in.  If  such  a  gallery  were  rnlly 
taken  in  hand  with  an  evidently  sincere  deaire  of  making  it  whi^ 
it  ought  to  be,  there  can  be  no  doubt  that  other  gifta  and 
bequeata  would  not  be  wanting.  All  that  would  be  required  of 
the  authorxtiea,  in  addition  to  a  suitable  buildix^,  would  be  to  aee  that 
the  great  object  waa  kept  steadily  in.  view  of  making  a  thoroughly 
comprehenaive  collection  of  characteristic  works.  To  this  end  suitable 
early  pictures,  and  pictures  of  a  high  clasa,  ahould  be  sought  out  and 
purchased,  and  for  the  present^  at  least,  purchaaea  ahould  be  strictly 
confined  to  worka  which  fairly  illuatrate  the  rise  and  progress  of 
British  art.  And  attrely  if  it  be  desirable  to  aecure  "  unaightl  v"  early 
examples  of  the  Italian  and  German  schools  "  solely  for  their  historicu 
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impoiianoe,''  it  ifl  at  leart  as  important  to  Engliahmen,  even  in  an 
historicfd  point  of  view,  that  they  should  posaeis  a  aystematiaed  chro- 
nological oolleotion  of  works  of  the  British  school,  beginning  at  the 
Tety  beginning,  and  including  the  very  noblest  of  its  productions. 

Turner  Picturet.-^'Dwiiig  many- of  the  last  years  of  his  life,  the 
cherished  widi  of  our  great  landscape-painter  was  to  bring  together  as 
many  as  poisible  of  his  best  works  ss  an  offering  to  his  countiy.  For 
this  purpose  he  not  only  refused  to  sell  such  of  the  pictures  he  then 
painted  as  he  deemed  most  suited  for  a  public  gallery,  and  most 
ulustratiTe  of  his  style,  but,  wheneyer  an  opportunity  presented  itself, 
purdiased  such  of  his  earlier  paintings,  having  like  fitness,  as  were 
offered  for  sale.  At  his  death,  in  1851,  he  bequeathed  to  the  nation 
these  works,  together  with  all  his  drawings  and  sketches,  on  condition 
that  within  ten  years  suitable  accommodation  should  be  provided  for 
them.  This  princely  gift — for,  estimated  merely  at  the  money  value 
according  to  Uie  almost  fabulous  prices  his  pictures  and  drawings  were 
then  producing,  the  gift  might  without  exaggeration  be  termed 
princely — comprised  the  extraordinary  quantitv  of  over  a  hundred 
finished  paintings  in  oil,  many  of  them  of  very  large  size,  some  him- 
dreds  of  finii^ed  water-colour  drawings,  and  several  thousand  studies 
and  sketches. 

The  oil  paintings  and  some  of  the  sketches  are  exhibited  in  the 
new  rooms  at  South  Kensington.  Of  their  value  as  works  of  art, 
it  would  be  superfluous  if  it  were  not  out  of  place  to  speak  here. 
Alone,  they  would  sufiice  to  give  the  British  school  of  landscape  the 
foremost  rank  in  respect  of  extent  of  range,  comprehensiveneas  of 
subject,  and  poetic  conception  along  with  close  observation  of  nature. 
As  illustrative  of  the  genius  of  Turner,  it  is  enough  to  say,  that  they 
were  deliberately  chosen  by  Turner  himself  as  the  works  by  which  he 
wished  his  countrymen  and  the  world  to  judge  him.  They  range  over 
almost  the  whole  of  his  career,  and  exhibit  almost  every  phase  of  his 
style,  from  the  strictest  and  most  literal  representations,  up  to  his 
most  daring  imaginations.  If  ther  needed  to  be  supplemented  by 
others,  we  have  in  the  National  Galleiy,  the  Vernon,  and  the  Sheep- 
shanks collections,  eleven  more  of  his  oil  pictures.  But  they  are  suffi- 
dent  in  themselves.  Of  the  works  of  no  other  English  painter  aro  we 
ever  likely  to  have  anything  like  so  large  or  so  wonderful  a  gallery,  or 
one  so  remarkably  illustrating  the  progress  of  the  mind  of  a  great 
artist.  It  is  only  to  be  regretted  that  the  drawings  are  not  to  be 
exhibited  to  the  public  as  well  as  the  paintings.  These  drawings, 
which  when  received  by  the  trustees  were  in  a  very  crushed  and  dis- 
orderly condition,  have  been  carefully  examined  and  arranged,  and 
400  of  the  most  highly  finidied  of  Uiem  framed,  and  1200  more 
mounted  by  Mr.  Rpskin,  who  voluntarily  undertook  that  trouble- 
some task.  They  are,  with  the  exception  of  those  exhibited  at 
South  Kensington,  deposited  in  cabinets  in  one  of  the  lower  rooms 
of  the  National  Gallery. 

Tht  Shupthcmh  PictwrtB, — The  noble  example  of  Mr.  Vernon  was 
in  1857  nobly  followed.  On  the  2nd  of  February  of  tiiat  year,  Mr. 
Sheepshanks,  by  a  deed  of  gift,  presented  to  the  nation  his  valuable 
collection  of  paintings  and  drawings.  The  object  of  the  gift,  as  stated 
in  the  deed,  was  the  foundation  of  a  "  collection  of  pictures  and  other 
works  of  art  fully  representing  British  art"  The  gift  was  made  on 
certain  conditions,  the  most  important  of  which  was  that  "a  well- 
lighted  and  suitable  gallery,  to  be  called  the  'National  Gallery  of 
British  Art,'  shall  be  at  once  erected  by  her  Majesty's  government,  and 
be  attached  or  near  to  the  public  buildings  built  or  to  be  buUt  for 
the  Department  of  Science  and  Art  on  the  estate  purchased  by  her 
Majesty's  Commissioners  for  the  Exhibition  of  1851,  or  the  public  parks 
or  gardens  at  Kensington."  The  collection  is  thus  precluded  from 
being  united  with  that  of  Mr.  Vernon  and  with  the  British  pictures 
belonging  to  the  National  Gallery,  unless  these  should  also  be  perma- 
nently removed  to  Kensington.  But  Mr.  Sheepshanks,  so  hr  from 
wishing  his  pictures  to  be  kept  apart  from  others,  has  expressly  pro- 
vided that  they  are  to  "  be  deposited  in  such  galleiy  with  any  other 
pictures  or  other  works  of  art  that  may  be  subsequently  placed  there 
b^  other  contributors,  as  it  is  not  my  desire  that  my  collection  of 
pictures  and  drawings  shall  be  kept  apart,  or  bear  my  name  as  such." 
Further,  Mr.  Sheepshanks  stipulates  that  "  none  of  the  said  pictures 
or  drawings  shall  ever  be  sold  or  exchanged,"  and  he  has  placed  them 
entirely  beyond  the  control  of  the  trustees  of  the  National  Gallery. 
They  are  vested  solely  in  that  member  of  the  government,  for  the 
time  being,  "  charged  with  the  promotion  of  art  education  now  under- 
taken by  the  Depi^tment  of  Science  and  Art."  Finally,  if  these  "  terms 
and  conditions  be  not  strictly  adhered  to,"  the  pictures  and  drawings 
are  to  be  transferred  to  the  University  of  Cambridge,  "  and  for  ever 
after  to  form  part  of  the  Fitzwilliam  Museum." 

These  conditions  were  fully  acceded  to  by  the  government.  A 
convenient  and  well-lighted  brick  building,  and  one  admitting  of  easy 
extension,  was  erected  adjoining  the  iron  Museum  of  Ornamental 
Art  at  South  Kensington,  and  opened  to  the  public  in  June,  1857. 
The  rooms  in  which  ti^ie  Vernon  pictures  are  now  hung  adjoin  these, 
and  the  two  galleries  open  into  each  other.  Like  the  Museum  of 
Ornamental  Art,  these  rooms  are  open  to  the  public  free  on  Monday, 
Tuesday,  and  Saturday  during  the  day,  and  on  Monday  and  Tuesday 
evenings;  and  on  the  other  three  days  and  Wednesday  evening  on 
tiiie  payment  of  sixpence — ^rather  a  curious  arrangement  in  a  national 
institution,  and  one  that  we  may  hope  will  not  be  followed  when 


the  British  and   foreign   pictures   are    re-united    in    the  5s;- 
Gallery. 

The  collection  of  Mr.  Sheepshanks,  like  that  of  Kr.  VerT^n 
formed  for  a  private  house,  and  consists  therefore  entirely  <A.  zbi- 
sized  pictures.    Far  more  than  the  Vernon  collection,  hofwerer . 
characteristic  of  the  taste  of  the  founder.    Mr.  Shfiepahanks  €f>.i'^- 
bought  and  commissioned  pictures  only  in  aooorduioe  with  li^  r 
personal  likings.    Even  more  exdusivciy  than  Mr.  Vemoo^i  d ' 
consist  of  genre  and  landscape-paintings.     The  azAinples  of  biai^-_ 
or  purely  imaginative  works  are  extremely  few.     But  in  its  n-. 
oollection  is  an  admirable  one.    It  oomprisea  no  fewer  than  i.- 
paintings,  ranging  over  a  period  of  about  50  years,  and  emloaa^r 
ohoice  examples  of  many  of  the  most  eminent  painters  of  the  tise 

Especially  is  it  rich  in  the  works  of  Mulready  and   L^k,  s  ^i^ 
whose  best  pictures  sre  here;  but  it  is  rich,  also,  in  the  wx^i, 
Landseer,  Wilkie,  Stothard,  and  Webster.     Of   Mulready  titr  . 
no  less  than  84  examples,  the  earliest  painted  in  1806,  the  Ii^.. 
1848.    Some  of  these  are  very  small,  and  oomparativelj  unimpr-.^ 
but  among  them  are  his  famous '  Choosing  the  Wedding  Gown  - 
of  the  gems  of  British  art ;  his  very  beautiful  *  Sonnet,'  sad  '  F^ 
Love ; '  the  popular '  Giving  a  Bite,  the '  Fight  Interrupted,'  siL . 
'Butt — Shooting  a  Cherry,'  three  of  his  most  hiunoroua  work;  _ 
most  elaborate  though  not  his  most  suooessful  pictore  of  '  Tk«  v- 
Ages ; '  and  his  interesting  '  Interior,  with  a  Portrait  of  Mr.  Si- 
shanks.'    By  Leslie  there  are  24  paintings,  the  dated  ones  ext£  . 
from  1828  to  1846.    The  best  of  Uiem  are  his  illustratiaine  to  Sc 
pere,  Moli^,  and  Sterne,  of  whom  he  gives  always  a  geolil  itc 
suggestive  reading,  and  one  marked  by  a  quiet  refined  humour:  t. « 
be  enough  to  nape  the  '  Katherine  and  Petruchio,'  '  The  Dini0>-- 
from  the  Merry  Wives  of  Windsor,'  '  Queen  Katherine  and  Pitbt. 
'  Fiorisel  and  Perdita,' '  Autolycus,' '  Le  Bourgeois  Gentiihomme,  . 
Femmes  Savantes,' '  Le  Malade  Imaginaire,'  imd  the  popular  reoir 
of '  Unde  Toby  and  the  Widow  Wadman.'    By  T  and  sew  tl^. 
16  paintings,  of  which  the  dates  extend  from  1814  to  1S42;  an:- 
may  notice,  in  passing,  that  among  the  drawings  presented  .j  1 
Sheepshanks  are  some  of  special  interest  to  the  adnoirera  of  cur  rv 
animal  painter,  being  some  of  his  very  earliest  pen  and  pencil  dnh. 
and  sketches, —almost   unique    examples   of    precocity    in  br- 
'  Hound,'  for  example,  inscribed  "  drawn  at  five  years  of  age,*  a  '  ^ 
"  drawn  by  E.  L.  when  he  was  first  breeched,**  a  '  Head  of  a  Bol 
a  '  Group  of  a  Sow  and  Pigs,'  "  drawn  from  nature  at  the  age  d  t . 
vears  and  two  months,"  and  so  on.    The  lai^est  of  Landaeer's  pars: . 
here  (and  one  of  the  largest  pictures  in  the  collection)  is  the '  Dp  • -^ 
Departure — scene  in  the  Grampians,'  one  of  his  most  characterise:  - 
elaborate  works,  widely  known  by  Mr.  Watt's  admirable  line  ogn^. 
Among  his  other  pictures  are  the  '  Highland  BreakEaat/  '  Tb  . 
Shepherd's  Chief  Mourner,'  'There's  no  Place  like  Home,"!!^: 
Dogs,' '  Jack  in  Office,'  and  one  or  two  more  in  which  not  oclj : 
power,  unrivalled  among  living  painters,  of  representing  the  \r 
clothing,  and  expression  of  animals,  is  fully  diisplayed,  but  al<  - 
humour  and  his  pathos.    By  Turner  there  are  five  pictuiei.  Li 
one  English — ^the  '  Vessel  in  Distress  ofif  Yarmouth,'  '  Line-Fieb^ 
Hastings," St.  Michael's  Mount,  Cornwall,'  'East  Cowes  Cutk  . 
'  Venice.'    By  Wilkie  there  are  six  pictures,  but  only  one  of  anj  ^ 
'  The  Refusal — ^Duncan  Gray,'  and  that,  we  are  told  in  the  offidil  ^ 
logue,  "  was  in  a  most  dilapidated  state  from  the  use  of  aspbi^ 
but  has  been  repaired  by  Mr.  Bentley."    The  six  pictures  by  Writ: 
are  all  good  examples  of  that  painter's  genius :  amon^  them  an  - 
excellent  companions  painted  in   183S— -'  Going   to    the    Fair,'  c^ 
'Returning  from  the  Fair;'  «The  Village  Choir; '  and  '  Sickse*^ 
Health.'    By  Stothard  there  are  10  paintangs,  including  several .:  - 
Shakspere  pieces,  '  Sancho  and  the  Duchess/  '  Sir  Boger  de  Gcf :~ 
and  the  Gipsies,'  and  two  of  his  most  humorous  efibrts — '  John  di^'- 
and  '  Tam  o'  Shanter.'    Further,  there  are  9  examples  by  CoUioi,  ^  ^ 
Constable,  as  many  by  Redgrave ;  8  each  by  Stanfield,  Roberta  1/ 
and  Danby ;  2  each  by  Etty,  Eastlake,  and  Creswick  ;  9  by  Cb:^ 
11  by  Cooke;  9  by  (>)pe;  4  by  Uwins,  and  so  on.     The  drar- 
which  are  varied  and  interesting,  are  exhibited  in  a  room  adjcj.- 
those  which  contain  the  oil-paintings.    Among  them  are  acM££  ^ 
drawings  by  Turner,  Prout,  &c.,  but  the  greater  part  are  skHw^bets^ 
studiss.     To  these  has  recently  been  added  a  small  coilectKs  - 
drawings  in  water  colours,  the  gift  of  Mrs.  Ellison,  which  is  Tik»  • 
not  only  hi  itself,  but  as  serving  as  the  nucleus  of  a  compceheat' 
collection  of  works  in  that  essentially  British  line  of  artb 

The  National  Portrait  Oallery,  though  an  entirely  ind«pefid£: 
institution,  will  be  conveniently  noticed  here.  The  importaiitf 
forming  a  gallery  of  portraits  of  eminent  Englishmen  had  1oq|  be* 
insisted  on  by  historical  students  before  it  attracted  much  p^;' 
interest  or  the  notice  of  the  government.  But  thanks  mainly  u  i' 
zealous  and  persevering  advocacy  of  Earl  Stanhope  (then  Lord  Ma^ : 
the  subject  was  at  length  listened  to.  The  Houses  of  Parliament  p' 
a  favourable  response  to  a  direct  appeal,  the  government  prop«--- 
grant  for  2000^,  and  the  Gallery  became  a  reality.  By  a  tKur^ 
warrant  dated  December  2nd,  1856,  a  "  board  of  trustees  its  '- 
National  Portrait  Gallery "  was  appointed,  and  early  in  1S57  i 
machinery  was  got  into  operation,  Mr.  George  Scharf ,  a  gentlemaD  \^ 
known  to  the  public  by  the  admirable  outlines  with  which  hiti 
enriched  many  valuable  works,  but  known  also  to  art-students  lica 
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the  moat  aecompliahed  of  living  English  artHsritica  and  archnologists, 
ling  appointed  iiecretary  and  keeper — ^the  real  working  officer  of  the 
stitution.  By  the  end  of  the  year,  not  only  had  the  whole  been  got 
to  good  working  order,  but  23  portraits  had  been  hung  on  the  walla 
:  the  temporary  apartments  assigned  by  the  government  to  the 
dlection  in  29  Great  Geoige  Street,  Westminster.  Of  these  portraits, 
>  were  purchased,  8  were  donations.  Up  to  the  present  time  (August, 
$60)  74  more  portraits  have  been  added.  Of  the  97  portraits  now  in 
le  gallery,  62  have  been  purchased  and  85  donations. 

In  the  commencement  of  their  work  the  trustees  were  singularly 
iccessful :  the  foundation-stone  being  laid  by  the  Earl  of  EUesmere, 
I  the  presentation  of  the  famous  Chandos  Shakspere — which  the 
arl  had  purchased  at  the  Stowe  aale  in  1848  for  355  guineas; 
id  the  purchase  by  the  trustees  of  a  characteristic  portrait  of  *  Sir 
/'alter  Raleigh/  the  picture  mentioned  by  Aubrey,  who  saw  it  at 
^ownton,  where  it  remained  till  its  removal  to  the  National  Portrait 
allery. 

As  little  is  generally  known  of  the  state  of  the  gallery,  we  will 
numerate  its  contents,  noting  separately  the  presents  and  the  pur- 
bases,  and  commencing  with  the  former.  Following  Shakspere  in 
rder  of  time  was  a  portrait  of  William  Wilberforce,  by  Sir  Thomas 
lawrenoe — a  picture  left  unfiniahed  by  the  painter,  the  head,  a  very 
>rcible  one,  being  alone  completed ;  "Viscount  Sidmoath,  a  watei^ 
olour  drawing  by  G.  Richmond;  Spencer  Perceval,  painted  by 
oseph,  from  a  mask  taken  after  hia  assassination,  and  wearing  a  some- 
rhat  death-like  but  kiQdly  ezpresaion  :  these  three  portraita  were  all 
equeata  by  Sir  R.  Inglu.  Jamea,  first  Earl  Stanhope,  the  distin- 
tiidhed  atateaman,  by  Sir  Godfrey  Kneller,  presented  by  the  present 
arl.  Thomaa  Stothard,  RA.,  by  Jamea  Green,  presented  by  Mr. 
.  H.  Anderdon — a  good  likeness,  as  may  be  supposed  from  its  having 
elonged  to  hia  friend  the  poet  Rogera,  at  whoae  aale  it  waa  pur- 
hased  by  Mr.  Anderdon.  The  poet  T|^omaon,  by  Paton,  "  more  fat 
ban  bard  beseems,"  and  heavy-eyed  withal.  George,  first  Viscount 
^orrington,  painted  by  Sir  Godfrey  Kneller,  and  presented  by  the 
resent  viscount.  John  Foxe,  the  martyrologist,  painter  imknown, 
resented  by  the  Society  of  Aiitiquaries.  Wright  of  Derby,  painted 
y  himself  -a  second-rate  painter,  but  a  cheerful,  intelligent-looking 
lan — presented  by  Mr.  W.  M.  RosaettL  The  sculptor  Nollekens, 
ainted  by  F.  Abbott,  leaning  on  his  favourite  bust  of  Fox,  and  holding 
is  sculptor's  tools  in  his  hand,  presented  by  Mr.  Labouchere.  Sir 
'rancis  Burdett,  by  Phillips,  a  good  likeness,  presented  by  his  daughter, 
jord  Chancellor  Talbot,  by  Richardson,  presented  by  the  Hon.  Mrs. 
'.  Talbot.  The  well-known  portrait  of  Sir  James  Mackintosh,  in 
lis  robes  as  Recorder  of  Bombay,  painted  by  Sir  T.  Lawrenoe  in 
803,  presented  by  the  son  of  Sir  James.  Robert  Bums,  also  well 
mown  by  the  engraving,  here  ascribed  to  Nasmyth  and  Raebum :  it 
ormerly  belonged  to  Bums's  friend  and  publisher,  George  Thomson, 
jid  was  presented  by  Mr.  J.  D.  Dillon.  John  Philip  Kemble»  by 
i^ilbert  Stuart ;  and  his  sister,  Mrs.  Siddons,  painted  by  Sir  William 
3eechey,  in  1798 :  both  these  were  presented  by  Mr.  J.  T.  Delaine. 
Vn  excellent  head,  by  Reynolds,  of  the  celebrated  Earl  of  Shelbume, 
kDd  first  Marquis  of  Lansdowne,  presented  by  the  present  marquis, 
in  intelligent  and  characteristic,  though  somewhat  faded  portrait,  by 
.ieynolds,  of  old  Admiral  Boscawen,  presented  by  Viscount  Falmouth. 
L  profile  portrait  (artist  unknown)  of  General  Wulfe,  formerly  the 
>roperty  of  the  Princess  Charlotte,  presented  by  the  King  of  the 
Belgians.  A  miniature  of  Athenian  Stuart,  presented  by  his  son. 
vests  the  poet,  painted  by  his  friend  Severn,  and  presented  by  Mr. 
rravers.  President  Forbes,  of  CuUoden,  presented  by  Sir  John 
4*orbes.  Dr.  Edward  Jenner,  by  Northcote,  presented  by  Mr.  J.  C. 
^oore.  Dr.  Nathaniel  Hooke,  presented  by  Lord  Boston.  Sir  Chu-les 
3eU,  presented  by  his  widow.  John  Knox,  the  gift  of  the  Diiku  of 
Duocleuch.  James  Gillray,  the  caricaturist,  painted  by  himself,  the 
pft  of  CoL  Bsgot.  Sir  Stamford  liafiles,  given  by  his  nephew.  The 
:it.  Hon.  Thomas  Winnington,  presented  by  Sir  Thomas  Winnington. 
$ir  Frands  Chantrey,  painted  by  Phillips,  presented  by  Lady  Chantrey. 
The  Seventh  Earl  of  Derby,  presented  by  the  present  Earl.  Matthew 
Prior,  painted  by  Richardson,  presented  by  the  Earl  of  Derby.  Sir 
Leoline  Jenkins,  presented  by  the  Rev.  J.  M.  Treheme.  And  lastly,  a 
nedallion  by  Chantrey,  of  Henry  Kirke  White,  presented  by  Dr.  Boot 
As  will  be  seen,  though  with  two  or  three  exceptions  not  of  our 
l^eateat  men,  nor  of  the  higheat  order  of  pioturea,  the  donationa  are 
>f  an  exceedingly  interesting  kind.  But  it  is  manifest  that  it  is  upon 
;he  purchases  that  reliance  must  be  placed  for  keeping  the  collection 
ip  to  the  mark.  All  that  the  trustees  can  do  as  regards  donations,  is 
x>  decide  whether  the  person  represented  has  a  title  to  a  place  among 
British  worthies,  and  whether  the  portrait  is  authentic ;  and  to  accept 
>r  decline  it  accordingly.  To  guard  against  improper  admissions 
'  tlffee-f ourths  at  least  of  the  trustees  present  at  a  meeting  must 
ipprove  "  of  any  donation.  The  purchases,  on  the  other  hand,  test 
it  once  the  fitness  and  the  diligence  of  the  trustees.  Had  the  gentle- 
nen  selected  as  trustees  been  merely  "  distinguished  patrons  of  art," 
labitu^s  of  the  picture  galleries,  the  spirit  of  dilettantism  would  have 
ed  them  far  astray  before  they  could  have  been  checked  by  public 
>pinion.  But  among  them  were  included  politicians  of  all  parties, 
ustorians,  antiquaries,  artists,  and  connoisseurs.  The  original  trustees 
vere — The  Lord  President  of  the  Council  for  the  time  being;  the 
Marquis  of  Lansdowne;   Earl  Stanhope;  Earl  of  EUesmere;  Lord 


Elcho;  Right  Hon.  Sidney  Herbert;  Right  Hon.  B.  Disraeli;  Lord 
Robert  Cecil;  Lord  Macaulay;  Sir  Frauds  Palgrave;  Sir  Charles 
Eastlake,  P.R.A. ;  William  Smith,  and  W.  H.  Carpenter,  Esqrs.  On  the 
death  of  the  Earl  of  EUesmere,  in  1857,  Mr.  Thomas  Carlyle  was 
appointed  to  supply  the  vacancy ;  and  on  the  death  of  Lord  Macaulay 
the  vacancy  was  filled  by  the  election  of  Mr.  Gladstone.  As  might  be 
expected,  therefore,  there  has  been  no  partisan  or  sectarian  exclusive- 
neaa  in  their  selections.  The  first  regulation  which  the  trustees  laid 
down  for  their  guidance  waa  *'in  either  making  purchases  or  receiving 
presents,  to  look  to  the  celebrity  of  the  person  represented  rather 
than  to  the  merit  of  the  artist.  They  wUl  attempt  to  estimate  that 
celebrity  without  any  bias  to  any  political  or  religious  party.  Nor 
wiU  they  consider  great  faults  and  errors,  even  though  admitted  on  aU 
sides,  as  any  sufficient  ground  for  exduding  any  portrait  which  may 
be  valuable  as  Ulustrating  the  civU,  ecclasiastiod,  or  literary  history 
of  the  country."  The  second  that  "  No  portrait  of  any  person  stiU 
living,  or  deceased  leaa  than  ten  years,  ahaU  be  admitted  by  purchase, 
donation,  or  bequest,  except  only  in  the  caae  of  the  reigning  sovereign, 
and  of  his  or  her  consort,  unless  all  the  trustees  in  the  United 
Kingdom,  and  not  incapacitated  by  illness,  shall  dther  at  a  meeting  or 
by  letter,  signify  their  approbation." 

These  were  their  rules,  the  foUowing  are  their  purchases.  The 
Raleigh  we  have  mentioned.  The  next  purchase  was  Handel,  by 
Hudson  (the  master  of  Reynolds)^  the  great  composer  being  repre< 
sented  in  fuU  dress,  with  gold  lace  and  ruffles — ^the  dress  he  used  to 
put  on  when  he  sat  down  to  compose  a  work  of  more  than  usual 
grandeur.  Dr.  Parr,  by  Dawe,  a  rough,  coiuve  head,  bought  of 
Parr's  nephew.  Arthur  Murphy,  by  Dance.  The  Speaker  Lenthall, 
from  Burford  Priory,  the  seat  of  the  Lenthall  family.  Home  Tooke, 
by  Hardy.  Mead,  the  physician,  by  Allan  Ramsay,  1740.  Robert 
Harley,  first  Eari  of  Oxford,  by  Sir  Godfrey  Kndler.  Sir  WUliam 
Wyndham,  by  Highmore.  The  first  Earl  Gadogan,  by  Laguerre. 
Richard  Cumberland,  by  Romney.  La  BeUe  HamUton,  a  copy  by 
Eckordtfrom  Lely,  which  might  veiy  weU  have  been  left  unpurchased. 
William  Huskisson,  by  RothweU  (1831).  AKhbishop  Wake,  probably 
by  Gibson.  Bishop  Warburton,  by  C.  Phillips :  by  tiie  way  there  are 
at  Hampton  Court  two  portraits  of  a  brother  prdate,  Hurd,  whose 
name  is  indissolubly  assodated  with  Warburton*s,  one  of  which  might 
weU  be  sent  to  renew  the  companionship  here.  WiUiam  Sharp,  our  best 
portrait  engraver,  by  Lonsdale.  Our  great  circumnavigator.  Captain 
Cook,  painted  by  John  Webber,  R. A.,  who  accompanied  him  as  drafts- 
man. Sir  William  Chambers,  the  architect,  by  Reynolds.  Elizabeth 
Carter,  the  Greek  scholar,  a  crayon  drawing  by  Lawrence.  Bishop 
Hoadley,  by  Mrs.  Hoadley,  but,  as  is  believed,  touched  on  by  Hogarth. 
Cardinal  Wolsey,  a  profile  formerly  at  Weston,  Warwickshire.  Gene- 
ral Ireton,  by  Walker,  a  stem,  grave  face  admirably  painted — from 
the  LenthaU  coUection.  William  Pulteney,  Earl  of  Bath,  by  Reynolds, 
but  sadly  faded.  Sir  William  Windham,  a  fine  manly  head,  by 
Lawrence,  an  early  work,  and  more  solidly  painted  than  his  later 
pictures.  Theodore  Hook,  by  Eddis.  Sir  Ralph  Winwood,  a  very 
characteristic  head,  by  Mirevelt— engraved  by  Vertue.  NeU  Gwynne, 
by  Lely.  The  Princess  Charlotte,  by  Dawe,  the  first  of  the  many 
portraits  which  he  painted  of  the  princess,  and  retained  by  him 
tiU  his  death.  Lord  Clive,  by  Dance  :  the  calm  decision  of  the 
great  commander  weU  marked.  Sir  Joshua  Reynolds,  painted  by 
himself  before  his  visit  to  Italy,  and  consequently  before  the  injury  to 
his  lip,  which  gives  so  peculiar  an  expression  to  his  face  in  subsequent 
portraits :  in  all  respects  an  admirable  painting,  as  a  work  of  art  one 
of  the  very  finest  in  the  coUection.  Sir  David  Wilkie,  a  smaU  but 
characteristic  head,  painted  by  himself  at  the  age  of  twenty-nine. 
John  Opie,  R.A.,  painted  by  himaelf  at  the  age  of  twenty-four — of  no 
great  vtJue  aa  a  painting,  but  with  the  others  aerving  aa  a  good  founda- 
tion for  a  series  of  portraits  of  British  painters.  Henry  Wriothesly, 
Earl  of  Southampton,  the  friend  and  patron  of  Shakspere,  by  Mirevelt 
(or,  as  we  fancy,  by  My  tens).  Judge  Jeffreys  (as  Recorder  of  London), 
by  KneUer.  John  Dryden.  William  Harvey,  the  discoverer  of  the 
drculation  of  the  blood.  George  Colman,  by  Gtainsborough.  James  L, 
when  a  child.  Sidney's  Sister — Pembroke's  mother,  so  at  least  it 
is  described  in  the  catalogue,  on  what  authority  it  is  not  stated, 
and  the  ascription  is  very  far  from  satisfactoiy.  William  Powlett, 
first  Marquis  of  Winchester.  Antony  Ashley,  first  Earl  of  Shaftes- 
bury. O>ngrove,  by  Kneller.  Sir  Robert  Walpole,  by  Vaaloo.  Elica- 
beth  of  Bohemia,  by  Janasens.  Lord  Nelaon,  painted  at  Vienna  in  1800, 
by  H.  Fiiger.  Abraham  Cowley,  by  Mr.  Beale.  Earl  Howe,  by  Single- 
ton. John  Selden.  John  Hunter^  a  capital  copy,  by  Jadnon,  of  the 
celebrated  portrait  by  Reynolds — now  a  ruin.  James,  second  duke 
of  Ormond.  The  Seven  Bishops,  painted  immediately  after  their 
acquittal.  John  Smeaton,  with  the  Eddystone  lighthouse  in  the 
distance.  Warren  Hastings.  David  Garrick.  James  Watt,  by  De 
Breda.  Dr.  Darwin,  by  Wright  of  Derby.  Sir  M.  I.  Brunei,  by 
Drummond.  Arohbishop  TiUotson,  by  .Mrs.  Beale.  WiUiam  Hunting- 
ton— Sinner  Saved.  Sir  WUliam  Herschel,  by  Abbot.  Mary  Queen 
of  Soots.     And  finally,  John  Howard. 

We  have  gone  through  the  entire  list  of  portraits  in  the  gaUery  up 
to  August  of  the  present  year.  To  them  is  however  to  be  added, 
Hayter's  large  picture  of  the '  First  Reformed  House  of  Commons,* 
which  was  purchased  by  the  government  on  the  recommendation  of  a 
Committee  of  the  House  of  Commons,  in  order  to  add  to  the  National 
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Portrait  Qalleiy.  Its  claim  to  a  place  in  this  gallery  arises  from  its 
containing  a  large  number  of  the  leading  politicianB  whose  names  are 
associated  with  the  Reform  Act,  and  other  important  measures  which 
hare  acquired  an  historical  interest.  But  we  may  regard  the  admission 
of  this  picture  as  important  chiefly  as  forming  a  precedent  for  the 
introduction  of  a  most  valuable  class  of  works,  those  namely  which  are 
strictJy  contemporary  representations  of  historical  soenes  or  circum- 
stances, instead  of  exclusiYely  restricting  the  gallery  to  portraits; 
though  this  should  be  the  only  deviation  permitt^. 

This  list  will  have  shown  that  an  excellent  commencement  has  been 
made  in  the  formation  of  a  National  Portrait  Gallery.    Many  of  our 
greatest  names  are  wanting,  and  the  trustees  have  been  censured  for 
purchasing  portraits  of  second  or  third-rate  men,  while  there  are  no 
portraits  of  Bacon,  Newton,  Milton,  and  others  of  the  highest  order. 
But  it  must  not  be  forgotten  that  authentic  portraits  of  such  men  are, 
as  has  been  said,  almost  af«  difficult  to  meet  with  as  the  men  them- 
selves ;  and  the  trustees  .'  j  pe  .r  to  be  fully  alive  to  the  importance  of 
securing  the  portraits  of  <  ur  g  eatest  men.    An  annmd  grant  of  2000^ 
is  made  for  the  purpose;  o£  the  gallery ;  but  the  trustees,  desirous  of 
availing  themselves  of  opportimitiee  for  large  acquisitions  by  "  a  sale 
at  some  great  coimtry-hovise,  or  a  dispersion  of  some  celebrated  collec- 
tion," do  not  expend  this  sum  unless  portraits  of  unquestionable 
importance  offer.    On  the  whole,  there  can  be  little  hesitation  in 
acknowledging,  on  looking  through  the  list  of  their  purchases,  that 
the  trustees  have  acted  up  to  the  spirit  of  the  rule  they  laid  down  for 
their  guidance,  and  that  the  selection  has  been  made  m  a  liberal  and 
oompx^ehensive  spirit.    At  present  the  pictures  are  placed  in  apart- 
ments in  a  private  house.  No.  29  Great  Geoi^e  Street,  Westminster, 
which  barely  afford  room  for  those  idready  obtained,  and  are  most 
tmsuitable   for   their   public   exhibition.    Until   sufficient   room  is 
obtained  no  attempt  can  be  made  to  arrange  the  portraits  in  any 
chronological  order  or  series.     When  adequate  room  is  provided  we 
may  hope  to  see  added  to  them  at  least  a  selection  from  the  British 
portraits  now  hung  out  of  sight  over  the  stuffed  birds  in  the  British 
Museum.      In  the   National    Portrait  Gallery,  portraits    of    Queen 
Elizabeth,  Oliver  Cromwell,  William  the    Third,  Cranmdr,  Brake, 
Algernon  Sidney,  Marlborough,  Bacon,  Newton,  Locke,  Pope,  and  the 
like,  would  find  a  fitting  home  and  associates ;  whereas  nothing  can 
possibly  be  more  inappropriate  than  their  present  locaJity.    It  cannot 
be  said  that  these  portraits  are  inalienable  or  irremovable,  for  in  the 
National  Gallery  tkere  is  at  least  one  portrait  *' deposited  by  the 
Trustees  of  the  British  Museum,"  and  that  of  one  (Sir  William 
Hamilton)  who,  from  his  connection  with  one  of  the  collections  in 
the  British  Museum,  it  might  have  seemed  especially  desirable  to 
retain  in  that  institution.    Alid  why  might  not  the  British  Portraits 
in  the  National  GaUery  be  also  transferred  to  the  National  Portrait 
Gallery  t     Among   them    are    several    of   considerable  interest  on 
account  of  the  persons  represented,  yet  of  but  inferior  oonsequenoe  as 
works  of  art    The  property  in  these  portraits  might  of  course  be 
retained  by  the  respective  trustees,  although  united  in  tiiis  gallery. 
If  this  were  done,  a  noble  National  Portrait  Gallery  might  be  at  once 
opened,  and  owners  of  the  portraits  of  eminent  British  worthies 
would  soon  be  found  eager  to  add  their  contributions  to  the  national 
collection. 

Hampton  Oami, — There  remain  two  other  galleries  which,  though 
not  strictly,  are  virtually  national>-thofie  at  Hampton  Court  Palace, 
and  Greenwich  Hospital.  The  paintings  at  Hampton  Court  are  the 
property  of  the  crown,  and  the  bulk  ol  them  are  those  which  have 
been  removed  here  from  the  other  royal  peaces.  In  all  they  are  no 
less  than  1850  in  number.  For  the  last  twenty  years  the  whole  of  the 
state  apartments,  in  which  the  pictures  are  hung,  have  been  thrown 
openly  freely  to  the  public.  The  grand  faature  of  the  collection  is  the 
unrivalled  aeries  of  seven  Cartoons  of  subjects  from  the  Life  of  the 
Saviour  and  the  Acts  of  the  Apostles,  by  Rafl&eUe,  which  are  by 
universal  consent  admitted  to  rank  as  the  noblest  works  of  then- 
dass  in  the  world.  They  have  until  lately  been  seen  to  great  dis- 
advantage in  the  room  built  expressly  for  them  by  Sir  Christopher 
Wren.  But  recently  they  have  been  lowered  considerably,  to  the 
manifest  improvement  of  their  appearance.  It  has  also  been  deemed 
advisable  to  cover  them  with  glass,  which  however,  whatever  may  be 
said  on  the  score  of  security,  can  hardly  be  commended  as  adding  to 
their  besiuty. 

Next  in  importauce  to  Rafiaelle's  cartoons  are  those  by  MantegEGa 
of  the  '  Triumphs  of  Julius  OaBsar,' — a  series  of  nine  large  grandly 
executed  ooloured  drawings,  but  unfortunately  in  a  sadly  dilapidated 
condition.  The  collection  of  oil-paintings  is  of  the  most  miscellaneous 
character  possible.  It  includes  specimens  of  every  variety  of  merit  and 
demerit  attributed  to  painters  of  almost  every  age,  sdiool,  and  grade, 
from  Franda  and  Baff^lle,  Sebastian  and  Michel  Angelo,  Mabuae  and 
Holbein,  Titian  and  Tintoretto,  Yandyck  and  Vandevelde,  Lely  and 
Kneller,  Gainsborough  and  West^  down  to  Parcelles  and  Huggins. 
It  is  needless  to  repeat  what  has  been  a  thousand  times  said,  that  the 
correct  attribution  of  great  names  is  the  exception  here.  But  as  the 
gallery  is  opened  for  public  instruction,  it  is  much  to  be  regretted 
that  a  thorough  re-examination  of  the  entire  collection,  with  the  aid 
of  such  documentary  evidence  as  may  be  in  existence,  is  not  made, 
and  what  is  then  believed  to  be  the  true  name  of  the  painter  affixed 
to  every  picture  which  it  is  deemed  advisable  to  retain  for  public 


exhibition.  A  large  amount  of  rubbish— worthlesB  alike  in  an  artiatio 
and  an  historical  point  of  view — ^might  well  be  consigned  to  oblivion. 
Such  a  re<examination  would  permit  of  two  things — each  important  in 
its  way.  First,  the  formation  of  a  comparatively  small  cdleotian  of 
paintings  valuable  as  works  of  art;  uid  next,  of  a  coUection  of 
portraits  and  contemporaneous  delineations  of  historical  occurrences 
of  singular  value  and  interest  The  really  authentic  portraits  here 
probaUy  number  some  kundrads;  and  they  include  many  by  Holbein 
of  Heniy  VIII.  and  membexB  of  his  &mily  and  court;  others  of 
almost  all  our  monarohs  down  to  George  III.,,  including  several 
remarkable  ones  of  Mary,  Elizabeth,  and  the  first  James,  one  of  the 
duplicates  of  Yandyck's  grand  equestrian  poitrait  of  Charles  I.,  and 
a  large  and  most  ambitious  equestrian  portnut  of  William  III.,  by 
Kneller.  Then  there  is  Sir  Peter  Lely's  famous'  series  of  the 
'  Beauties  of  the  Court  of  King  Charles  II.'  and  Kneller's  of  thooe  ckf 
the  Court  of  Anne;  besides  a  vast  number  of  eminent  Englishmen 
down  almost  to  the  present  day,  and  many  eminent  foreigners  con- 
nected more  or  less  closely  with  English  history  or  literature,  as 
Francis  L,  Frederi<^  the  Great,  Erasmus,  &c.  In  looking  over  these 
portraits  it  is  impossible  not  to  wish  that  some  of  them—such,  for 
instance,  as  the  fine  portrait  of  Newton— could  be  transferred  to  the 
National  Portrait  GaUeiy  (and  the  removal  of  the  Admirals  to  Green- 
wich is  an  excellent  precedent) ;  but  whether  that  be  possible  or  not» 
it  would  be  comparatively  easy  to  sweep  out  anything  that  is  irre- 
levant from  the  spacious  Queen's  Gallery,  and  by  adding  to  the  many 
old  portraits  it  already  contains  such  as  were  suitable  from  the  other 
apartments,  and  arranging  them  all  in  strict  chronological  sequence, 
to  make  it  what  it  would  tiien  at  once  become,  the  finest  English 
historical  portrait  gallery  in  existence,  and  one  which  in  its  way  would 
not  be  likely  to  be  superseded. 

Naval  OaUery,  Gremunck  Bo$pUal. — ^Mainly,  if  not  wholly,  through 
the  exertions  of  the  late  M^.  Edward  Hawke  Locker,  the  son  of  & 
dlBtinguished  admiral-- himself  a  man  of  hig^  taste  and  of  singular 
energy  in  everv  good  work — this  gallery  of  portraits  of  distinguished 
navaTcommanders,  and  pictures  of  naval  actions,  was  founded  in  182^ 
in  the  most  suitable  of  all  localities,  the  Painted  Hall,  Greenwich 
Hospital,  of  which  noble  institution  Mr.  Locker  was  a  commission^'. 
George  I Y.,  to  whom  tiie  scheme  was  submitted,  gave  it  "  his  cordial 
approval,"  and  what  was  still  better,  transferred  to  Greenwich  Hospital 
the  extensive  collection  of  portraits  of  the  principal  admirals  of  the 
reigns  of  Charles  IL  and  William  III.  at  Windsor  Castle  and  Hampton 
Court.  He  subsequently  added  several  pictures  from  his  private  col- 
lections, including  Turner's  grand  '  Battle  of  Trafalgar.'  The  royal 
example  found  liberal  imitators;  and  the  collection  is  now  a  laige  imd 
very  interesting  onow  In  looking  at  the  pictures,  it  should  be  borne  in 
mind  that  every  picture  has  been  presented  to  the  Institution,  the 
Commissioners  regarding  the  funds  of  the  Hospital  as  "exclusively 
devoted  to  ihe  maintenance  of  the  establiahment."  Beginning  with 
portraits  of  WiUoughby,  Nottingham,  Raleigh,  Hawkins,  Brake,  and 
CavendiBh,  and  with  a  representation  of  the  '  Defeat  of  the  Spanish 
Armada,'  we  have  in  chronological  order  almost  all  our  bravest 
admirals,  and  many  of  our  most  fomous  sea-fights.  A  small  ante- 
room is  called  the  Nelson  room  from  its  containing  portraits  of 
Nelson,  and  several  of  his  brother  admirals,  and  a  series  of  repre- 
sentations of  leading  events  in  his  career.  In  such  a  gallery  it  is 
not  artistic  exoellenoe  we  look  for,  and,  while  there  are  many  excellent 
pictures  here,  some  of  the  puntings  are  very  far  indeed  from  claiming 
to  rank  as  works  of  fine  art.  But  the  visitor  must  have  a  strangely- 
constituted  mind  who  can  stand  in  this  noble  Hall  and  gaze  around 
without  receiving  impressions  deeper  and  more  vivid  than  any  pro- 
duced by  the  most  beautiful  pictures  when  merely  regarded  as  works 
of  art. 

The  Ihdwick  Oailery,  or  Bourgeois  collection  of  Paintings,  is  not  a 
national  gallery ;  but  being  open  to  the  public  on  the  same  footing  as 
tiie  Soum  Kensington  galleries,  and  having  a  special  character  as  a 
gallery  of  pictures,  it  seems  fairly  entitled  to  mention  here.  The  col- 
lection was  formed  by  Noel  Desenfans,  an  eminent  picture-dealer,  by 
whom  it  was  bequeathed  to  his  friend  Sir  Francis  Bourgeois,  a  painter 
of  some  note  in  his  day,  though  of  but  slender  ability  as  an  artist. 
[Bot7BQBOi8,  Sib  Frakoib,  in  Bioo.  Drv.]  Sir  Francis  dying  in  1811, 
bequeathed  the  collection  to  Dulwich  College ;  together  with  the  sum 
of  2000J.  and  the  reversion  of  other  property  for  the  purpose  of  erecting 
a  gallery  to  contain  the  pictures,  and  a  mausoleum  for  himself  and 
Mr.  and  Mrs.  Desenfans.  The  £^ery  in  which  the  pictures  are  con- 
tained, and  the  adjoining  mausoleum,  were  built  accordingly  from  the 
designs  of  Sir  John  Soane.  The  gallery  is  a  suite  of  five  long  but 
narrow  rooms,  sufficiently  spacious  perhaps  for  the  pictares,  which  are 
for  the  most  part  <^  small  size,  but  very  insuffloientlv  lighted.  The 
collection  itself  comprises  855  |nctures;  some  few  of  the  paintings  are 
by  Italian,  Spanish,  and  English  artists,  but  the  special  interest  of  the 
collection  arises  from  its  consisting  chiefly  of  Dutch  and  FlemlBh 
pictures  of  cabinet  sise — a  class  H  works  in  which  the  National 
Gallery  is  very  deficient.  Most  of  the  mora  eminent  painters  of  the 
Netherlands  are  represented  here,  and  of  many  there  are  very  fine 
examples ;  but  many  of  the  pictures  hav9  small  claim  to  the  names 
they  bear,  and  altogether  the  collection  cannot  be  ranked  among  those 
of  the  highest  order. 
NATIONS,  LAW  OP.    [Law.] 
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KATRON.    Shma.    A  oottnmeroud  name  loniierly  usad  to  deng- 
,te  ft  native  Beaquioarbonate  of  soda  obtained  from  B^ypK 
NATURAL,  a  musical  oharaoter,  thus  formed— 
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e  use  of  which  is,  to  make  a  sharpened  note  a  semitone  lower,  and  a 
ttened  note  a  semitone  higher;  or,  in  other  words,  it  brings  into  the 
&le  of  the  natural  key  of  o  an  j  note  which  had  been  made  sharp  or 
t.  But  it  must  be  observed,  that  the  power  of  this  character  does 
»t  extend  beyond  the  bar  on  which  it  aj^pears,  except  where  a  lasting 
lange  of  key  is  intended,  in  which  case  each  natural  placed  at  the 
df  removes  a  corresponding  sharp  or  flat  permanently,  or  until  such 
larp  or  flat  shall  be  restor^  in  like  manner. 
NATURA.L  PHILOSOPHY.    [Physios.] 

NATURALISATION,  from  the  Latin  NaiurdUs,  natnraL  "  If  an 
ien  be  naturalised,"  says  Coke  (  Co.  Lit.,  129,  a), "  he  shall  be  to  all 
itents  as  a  natural  subject,  and  shall  inherit  as  if  he  had  been  bom 
ithin  the  king's  legianoe."  [Allbqiahoe.]  This  rule,  however,  is 
tbject  to  some  limitations.    [Aliin.] 

Formerly  there  oould  be  no  naturalisation  except  by  Act  of 
arliament ;  but  a  simple  and  inexpensive  method  of  obtaining  similar 
ivantages  to  those  possesfled  by  naturalised  subjects  has  been  pro- 
ded  by  the  statute  7  &  8  Vict.  c.  66.  This  Act  enables  any  alien 
ho  has  come  to  reside  in  the  United  Kingdom  with  a  view  of  settling, 
>  present  a  memorial  to  the  secretary  of  state,  containing  a  statement 
t  his  age,  profession,  trade,  or  other  occupation ;  the  length  of  time 
e  has  resided  in  this  countiy,  and  the  ground  on  which  he  seeks  to 
Dtain  any  of  the  rights  of  a  British  subject ;  and  praying  for  a  certi- 
sate,  winch  must  be  granted  before  further  steps  can  be  taken.  The 
)rtificate  granted  by  the  secretary  of  state  recites  such  parts  of  the 
lemorial  as,  after  due  investigation,  are  found  to  be  true  and  material, 
id  professes  to  confer  upon  the  applicant  the  rights  and  privileges  of 
British  subject,  except  the  ci^Micity  of  being  a  member  of  the  Privy 
ouncil,  or  a  member  of  the  Houses  of  Parliament,  and  except  the 
ghts  and  capacities  (i|  any)  specially  excepted  in  and  by  such  corti- 
cate. This  document  must  be  enrolled  in  the  Court  of  Chanceiy, 
id  within  sixty  davs  after  its  date  the  memorialiat  must  take  and 
ibscribe  an  oath  of  allegiance.  It  is  considered  to  confer  on  the  alien 
temporary  character  only  as  a  subject;  that  is,  the  aHen  cannot,  on 
^turning  to  his  own  country,  there  claim  the  protection  of  the  British 
ag  as  if  he  were  a  natural-bom  subject.  The  course  of  proceeding  to 
e  adopted  by  aliens  wishing  to  become  naturalised  is  left,  so  far  as 
etails  are  concemed,  to  the  Secretary  of  State,  and  the  fees  are  fixed 
y  the  Lords  of  the  Treasury. 

The  number  of  foreigners  naturalised  previous  to  the  passing  of  7  &  8 
'ict.  c.  66,  did  not  on  an  average  exceed  seven  or  eight  a-year,  and  the 
umber  who  applied  for  letters  of  denization  did  not  exceed  twenty-five 
Qnually.  It  may  be  added,  that  that  statute  natiu-alises  de  facto  any 
lien  woman  who  marries  a  British  subject,  in  consequence  of  which, 
lie  notorious  Mrs.  Maoming,  when  indicted  with  her  husband  for 
lurder,  was  held  not  entitled  to  a  juxy  de  medietate  limgwe. 

NATURE,  LAW  OF.    [Law.] 

NAUMA'CHIA,  the  representation  of  a  sea-fight  among  the  Romans, 
rhich  was  sometimes  performed  in  the  Circus  Maximus  or  amphi- 
iieatre,  water  being  introduced  sufficient  to  float  ships,  but  more  fre- 
uently  in  places  made  especially  for  the  purpose,  which  were  called 
TaumachisB.  Julius  Csesar  appears  to  have  been  the  first  who  gave  a 
Bpresentation  of  a  sea-fight  on  an  extensive  scale.  He  dug  a  lake  in 
be  Campus  Martius  for  the  puipose,  which  however  was  filled  up  in 
is  lifetime  (Dion  Cass.,  xl.  23 ;  Suet., '  JiU.,'  c.  89,  with  Casaubon*8 
ote,  and  c.  48).  Augustus  also  dug  a  lake  near  the  Tiber  for  the  same 
•urpose,  which  was  afterwards  turned  into  a  park  or  plantation 
'  nemua  ; '  Suet., '  Oct,'  48 ;  Tacit^, '  Ann.,'  xii.  56).  Another  lake  was 
[ug  in  the  Campus  Martius  by  Caligula  (Dion  Cass.,  lix.  10) ;  but 
Claudius  exhibited  a  naumachia  on  the  lake  Fucinus,  now  Celaao. 
Suet.,  'Claud.,'  21;  Dion,  Ix.  88;  Tac.,  'Ann.,'  xii  66.)  The  old 
laumachia  (vetua  ftaitmocAia),  in  which  Titus  is  said  by  Suetonius 
'  Tit.,'  7)  to  have  exhibited  a  sea-fight,  has  occasioned  some  dispute 
mong  the  learned;  some  imderstanding  it  to  be  the  Circus  Maximus, 
nd  others  the  lake  dug  by  order  of  Augustus  (Emesti  on  Suet. '  Tib.,' 
'2).  Domitian  appears  to  have  been  the  first  who  erected  a  building 
A  stone  around  these  artificial  lakes  (Suet, '  Dom.,'  4,  5).  Previoos  to 
da  time  the  spectators  appear  to  have  sat  upon  wooden  benches,  which 
night  be  easily  made  to  rise  gradually  above  one  another  with  the 
Arth  which  had  been  dug  out  ^  the  artificial  lake.  In  later  times  the 
taumachisa  were  usually  surrounded  with  buildings  like  the  amphi- 
heatre  or  circus. 

The  ships  which  were  engaged  in  these  sea-fights  were  divided  into 
wo  parties,  which  were  called  respectively  by  the  names  of  different 
naritime  nations,  as  the  Tyrian  and  Egyptian  fleets  (Suet, '  Jul.,'  39), 
he  Sicilian  and  Rhodian  (Suet.,  <  Claud.,'  21),  &c.  The  combatants, 
i?ho  were  called  Naumadiiarii  (Suet., '  Claud.,'  21),  were  usually  cap- 
ives  or  criminals,  who  fought  to  death,  unless  saved  by  the  clemency 
>f  the  emperor.  These  sea-fights  are  said  to  have  been  exhibited  on 
nich  a  scale  of  magnificence  and  splendour  as  almost  to  surpass  ants 
relief.  In  the  naumachia  exhibited  by  Kero  there  were  sea-monsten 
iwimming  about  in  the  artificial  lake  (Suet, '  Nero/  12)|  and  Cflaudius 


caused  a  Triton,  made  of  silver,  to  be  placed  in  the  middle  of  the  lake 
Fudnus,  who  was  made,  by  machinery,  to  give  the  signal  for  attack 
with  a  trumpet.  (Suet., '  Claud.,'  21.)  In  Domitian*s  naumachia  the 
number  of  ships  engaged  was  almost  equal  to  two  real  fleets  (pcsns 
j'lMto  doMUf  Suet, '  Dom.,'  4) ;  and  in  the  sea-fight  on  the  lake  Fucinus, 
there  are  said  to  have  been  no  fewer  than  a  hundred  ships,  and  19«000 
combatants.    (7?bc.,  '  Ami.,'  xii.  56.) 

NAVAL  ARCHITECTURE.    [Ship.] 

NAVE.    mnuBOH.] 

NAVIGATION.  The  history  of  the  compass  is  the  history  of  the 
rise  and  progress  of  navigation.  Under  that  head  (Compass)  we  have 
already  shown  the  developments  which  in  course  of  time  enabled  the 
mariner  to  abandon  the  t^ousness  of  a  coasting  voyage,  when  desirous 
of  reaching  a  distant  port,  and  to  avail  himself  boldly  of  such  aids  as 
the  resources  of  the  period  afforded  for  ascertaining  his  position  by 
celestial  observation  and  the  use  of  charts. 

Certain  it  is  that  navigation  was  practised  as  an  art,  by  the  sailors  of 
the  East,  previous  to  the  voyage  of  Vasco  de  Qama  round  the  Cape  of 
Qood  Hope,  during  the  15th  oentury. 

The  pubUcation  of  Napier's  tables  of  logarithms,  in  1614,  may  fairly 
be  considered  as  the  origin  of  the  present  system  by  which  ships 
are  navigated  to  distant  parts,  although  at  that  period  and  long 
afterwards,  the  want  of  better  instruments  was  a  great  detriment  to 
the  seaman  whose  facilities  for  computation  far  exceeded  in  amount 
those  for  observing  the  celestial  bodies  :— for  although  Hadley's  quad- 
rant  was  described  in  the  'Philosophical  Transactions,'  so  early  as  1731, 
some  years  elapsed  before  its  use  became  general  among  those  who 
from  habit  had  been  content  with  the  cross-staff  or  the  fore-staff. 
Indeed  it  was  not  imtil  the  close  ti  the  last  century  that  the  cross- 
staff  fell  into  disuse. 

It  is  somewhat  singular  that  this  order  of  things  has  been  reversed 
in  so  pre-eminently  maritime  a  coimtry  as  Great  Britain ;  for  at  the 
present  time  the  perfection  of  instruments  has  contributed  more 
especially  towards  increased  accuracy  by  observation,  while  it  is  to  be 
regretted  that  computation  has  been  allowed  to  retrograde. 

Before  entering  upon  any  details  as  to  the  art  itself,  it  will  be  welt 
to  glance  at  those  who  are  called  upon  to  practise  navigation.  Under 
the  heading  Grbat  Cibclb,  or  Tahobnt  Sailiko,  we  have  already 
adverted  to  certain  unsatisfactory  circumstances  connected  with  the 
present  state  of  nautical  education  as  affecting  the  real  question 
and  interests  of  navigation.  Possessing  the  finest  merchant  service 
in  the  worid  we  are  absolutely  deficient  in  that  essential  educa- 
tional groundwork,  which  can  alone  constitute  in  any  individual  the 
complete  navigator.  The  Board  of  Trade  perceiving  the  insufficiency 
of  the  general  education  of  those  who,  neceaaarily  leave  school  at  an 
early  age  to  join  the  sea  service,  wisely  instituted  a  system  of  exMnina- 
tion  fiH*  sea  officers,  and  the  merchant  has  already  learnt  to  appreciate 
increasing  competency  in  ship-masters  who,  stimulated  by  the  desire  ol 
honourable  public  mention,  hare  obtained  txtra  certificates.  But  it  is 
to  be  lamented  that  deeply  rooted  impediments  exist  in  the  path  of 
progress  which  it  would  be  well  to  remove.  These  are  never  so  apparent 
as  when  we  attempt  to  compare  the  English  system  of  education  with 
any  foreign  one.  If  we  seek  a  standard  for  comparison  we  have  it  in 
the  corresponding  classes  of  men  who  occupy  the  same  relative  mari- 
time position  as  Uiose  of  our  own  country. 

To  say  that  navigation  is  the  art  of  moving  a  ^ip  from  one  part  of 
the  ocean  to  another,  is  the  usual  prefatory  definition ;  but  so  various 
are  the  methods  by  which  such  changes  are  effected  that  these  are,  as  a 
whole,  justly  considered  as  an  art^  For  iDstance ; — it  is  easy  to  convey 
a  vessel  frcsn  a  port  or  place  to  a  not  far  distant  headland,  or  along  a 
coast  several  points  of  which  lie  within  sight  of  the  usual  track  of  the 
vessel  To  do  this  is  the  mere  work  of  a  sailor  or  one  accustomed  to 
the  management  of  the  masts  and  sails,  ftc.,  so  as  to  be  able  to  steer  in 
the  right  direction.  Of  sudli  nature  was  the  work  of  our  earliest  navi- 
gators, before  the  compass  came  into  general  use.  But  even  in  these 
diort  passages  it  will  sometimes  occur  that  heavy  gales  drive  the 
mariner  beyond  the  limits  of  his  knowledge  of  the  locality  as  depend- 
ing upon  sight  of  land,  and  throw  him  upon  some  extra  resources,  such 
as  he  can  obtain  by  loose  speculations  f  oimded  on  the  appearance  of  the 
heavenly  bodies,  or  by  the  use  of  the  lead-line^  A  very  large  portion 
of  master  mariners  are  of  this  class ;  they  plod  their  way  about  our 
coasts,  ignorant  of  any  scientific  means  whatever  of  navigatiozL  Others, 
again,  traverse  the  English  Chaimel,  the  Irish  Sea,  the  North  Sea,  &o., 
and  have  so  far  consulted  ^ftem  9B  to  have  acquired  the  rough  Imow* 
ledge  of  a  quadrant  and  the  method  of  taking  by  it  a  meridian  altitude 
for  the  latitude :  with  this,  and  the  occasional  use  of  the  lead-line, 
together  with  some  such  slight  initiation  into  plane  aailing  as  can  be 
gathered  from  an  ordinary  epitome,  this  very  large  class  of  navi- 
gators perform  their  voyages  not  only  with  celerity  but  certainly  with 
marvellous  safety  and  regularity.  Simple,  however,  as  the  nauttoal 
operations  of  these  may  appear  to  the  mere  landsman,  a  vast  amount 
of  valuable  local  knowledge  is  tressured  in  their  memories.  Nor  is 
this  local  knowledge  to  be  mistaken  for  the  mere  ability  to  recognise 
points  of  land,  or  glimpses  of  the  coast  or  lighthouses,  Ac. ;  but  it  is 
the  deep  study  of  the  ocean  bed  which  constitutes  mainly  the  highest 
attainment  of  the  so  called  over-sea  pilots  This  together  with  an 
acquaintance  with  the  peculiarity  of  the  tides,  so  variable  in  tiieir 
courses  along  the  coast  line,  and  a  knowledge  of  their  periodical  ebb- 


NAVIGATION. 


NAVY.' 


inga  and  flowings  over  or  about  varioufl  dangers,  constitutes  the  study 
of  a  lifetime ;  so  that  we,  when  speaking  of  the  oldest  pilot,  seem  to 
imply  the  ablest  pilot — as  the  ability  referred  to  is  attainable  only  by 
long  obeervation  and  experience.  Some  masters  of  coasting  yessels  are 
of  a  still  higher  grade  as  regards  education^  inasmuch  as  when  the 
▼essels  they  navigate  are  of  the  burden  of  100  tons,  not  only  must  the 
master  himself  have  received  a  certificate  of  examination  by  officers  of 
the  Board  of  Trade,  but  one  other  officer,  at  least,  in  the  vessel  must  be 
also  certificated.  Perhaps  no  other  nation  possesses  so  laige  a  number 
of  these  daring  and  devoted  seamen ;  trained  in  all  weathers  and  in  all 
seasons,  they  acquire  a  position  among  unpretending  navigators,  which 
would  render  comparison  of  them  with  those  of  other  nations  a  source 
of  pride  and  congratulation. 

It  is  remarkable,  that  while  miners  and  manufacturers  have  tiieir 
special  schools,  surgeons  their  colleges,  men  of  law  their  inns  of  court ; 
Uie  clergy,  their  universities;  the  over-sea-officers,  or  ocean  navigators, 
a  body  of  men  who  form  a  large  majority  of  the  ship-masters  of 
England,  have  no  suitable  schools  of  navigation.  Teachers  are  not 
wanted,  it  is  true,  but  it  is  what  they  teach,  or  rather  what  they  do  not 
teach  that  specicdly  needs  public  attention.  In  all  other  branches  of 
science,  a  knowledge  of  the  why  and  the  wherefore  is  deemed  indis- 
pensable to  the  proficiency  of  the  student,  but  in  navigation  alone,  a 
person  is  absolutely  doomed  to  work  blindfold,  as  regards  the  very 
ground-work  on  wmch  all  practical  navigation  rests.  For  not  only  do 
the  very  best  works  in  use  set  at  nought  the  necessity  for  a  proper 
foimdation  being  laid  in  the  doctrine  of  spherics,  and  projection  in  par- 
ticular, but  in  &e  highest  examination  of  a  captain  by  the  Board  of 
Trade  for  an  extra  certificate,  it  is  required  only  that  he  be  able  to 
expliun  enough  of  spherics  to  illustrate  the  nature  of  great  circle 
sailing :  he  is  "  not  required  to  go  into  the  cedculoHont."  It  is  no 
reproach  to  our  rulers  that  such  is  the  case.  Evils  so  extensive  have 
not  been  the  growth  of  recent  years.  Remedies  are  yet  required. 
The  establishment  of  institutions  of  a  higher  order  for  instruction 
would  tend  to  remove  such  evils,  and  would  inevitably  promote  the 
production  of  works  of  a  superior  character. 

In  navigation  we  have  to  deal  with  changes  of  a  ship's  position  as 
sailing  upon  a  spherical  figure.  It  may  be  said,  that  the  formul»  used 
in  Mercator's,  or  middle  latitude  sauing,  are  sufficiently  simple  for 
general  practice ;  yet  how  few  in  the  merchant  service  can  even  con- 
struct the  figure.  And  again  in  great  circle  sailing,  who  would  not 
prefer  seeing  a  merchant  captain,  when  desirous  of  finding  his  tangent 
course,  use  an  elegant,  short,  but  exceedingly  simple  method  by  con- 
struction, which  he  would  understand,  to  the  more  tedious  method  of 
calculation  which  he  would  not  understand.  Of  far  more  importance 
is  it  to  the  nautical  astronomer,  who  alone  deserves  the  name  of 
navigator,  to  clearly  comprehend  the  nature  of  spherical  trigonometry. 
All  his  problems  and  diuLly  observations  are  the  practice  of  spheric 
operations.  The  imaginary  lines  of  the  "  vast  concave  **  are  designated 
and  estimated  by  terms  derived  from  the  doctrinal  attributes  of  the 
sphere.  If  then  we  inquire  how  an  ordinary  so-called  navigator  makes 
use  of  celestial  observations  whUe  totally  ignorant  of  principles,  we  are 
constrained  to  a  confession,  which,  were  not  the  ship-masters  them- 
selves loudly  complaining  of  its  truth,  would  stigmatise  our  mercantile 
marine,  while  the  onus  of  the  defect  actually  rests,  not  with  them,  but 
with  the  votaries  of  science  themselves.  Uow  can  it  be,  that  while 
200  years  since  every  work  on  navigation  taught  spherics  both  by 
projection  and  calculation,  in  1860  not  a  work  in  this  great  country 
gives  the  same  facilities  for  a  seaman's  use  ? 

The  cause  of  this  may  be  thus  traced.  Towards  the  close  of  the  last 
century,  various  elegant  diagrams  for  the  aiding  of  the  mariner  by 
saving  the  labour  of  calculations  were  published  in  England.  As  an 
example,  the  perhaps  most  elaborate  and  in  themselves  most  ingenious 
of  them  were  by  Margett  in  about  1772.  A  means  of  working, 
which  was  totally  independent  of  calculation,  soon  began  to  be  found  a 
convenience  to  sea  officers.  Those  of  the  greatest  school  of  navigation 
ever  formed,  namely,  the  officers  of  the  late  East  India  company 
poflsessed  such  pleasant  and  interesting  aids  as  Margett's '  Tables  of 
Longitude,'  and  more  recently,  sets  of  *  Linear  Tables,'  &c.  &c;  these 
gradually  superseded  calculation  by  logarithms  in  operations  derived 
directly  from  the  doctrines  of  the  sphere.  [Spherograph.]  And 
again,  ingenious  formula  sprung  from  various  equational  combinations, 
hiding  from  the  mind's  eye  their  palpable  origin,  until  now,  the  sailor 
unlortunately  has  nothing  else  to  rely  on.  These  formula  are,  still 
more  unfortunately,  considered  useful  in  proportion  as  they  become 
condensed  and  shorter.  We  have  thus  blindly  and  unconsciously 
ofiered  a  premium  to  mathematicians  for  the  obscuration  of  those 
principles  of  which  a  proper  knowledge  is  now  claimed  on  behalf  of 
navigators.  The  abridgment  of  formuJss  in  itself  is  not  to  be  stigma- 
tised ;  it  was,  however,  in  the  circumstance  of  such  abridgments 
occurring  just  at  a  period  when  diagrams  entered  largely  into  the 
practice  of  the  day,  in  which  lay  their  danger.  Nor  do  we  complaim 
of  diagrams,  merely  as  such,  but  the  great  evil  has  been  the  publication 
of  such  as  illustrate  no  system,  or  assist  in  no  elementary  study.  If 
they  had  helped  in  the  demonstration  of  spheric  principles,  calculation 
itself  would  have  been  simplified  and  retained  in  practice.  A  very 
long  experience  in  educational  matters  enables  the  writer  (who  for 
upwards  of  thirty  years  has  anxiously  watched  the  question,  being 
himeel.  :.  navigator),  to  asjcrt  tbat  all  nautical  diagrams  Mrhich  are  not  [ 


palpably  deduced  from  the  projections  of  the  sphere,  namely.  &ir^ 
stereographio,  orthographic,  and  gnomonie,  have  a  banefiil  ttsk- 
while  on  the  contrary,  such  diagrama  as  are  really  iliustntio^  u! ; 
demonstrative  of,  spherics,  cannot  be  too  plentiful    It  follo«r: 
that  the  present  generation  of  navigators  want  assistance  is  f/j\ 
It  may  be  suggested  that  to  attempt  a  sudden  remedy  vi-. 
impolitic.    The  authorities  might,  however,  as  a  first  st^  ia>/ 
their  examination  of  an  ocean  captain,  to  see  that  he  knew  ei^  _: 
stereographio  projection  to  enable  him  to  answer  ordinsiy  qtK^i: 
spheric  construction.    But  everything  that  can  be  dome  to  Lk>T. 
stereographio  projection  is  worthy  the  encouragement  of  the  bs 
Trade.     Navigation  therefore,  as  a  branch  of  highly  importactpa*. 
science,  does  not  at  present  in  England  take  its  l^tun^-^ 
Toung    sea  officers  require   a   peculiar    education.     Th«  &ir 
Admiralty  have  taken  the  initiative,  and  in  H.M.  Navy,  the  pn- : 
which  a£fect  the  merchant  service  do  not  exiat.     It  is  a  ncftcr.!;-'. 
that  whereas  in  other  professions,  experience  increases  knosk: 
principles ;  in  navigation,  the  older  practitioner  knows  le«  d  i- 
than  Uie  young  sailor  fresh  from  his  examination. 

As  regards  tibe  nature  of  the  operations  used  in  conductiog  i  sl 
course  at  sea,  we  give  details  under  various  heads,  such  aa  Cvr. 
Departure;  Great  Circle  or  TAiroEifT  Saxuno;  LkZTKji. 
Longitude;  Lead-linb:  Local  ATTRAonoif;  Loo  ato  Lo^_^ 
Loo-board  and  Book  ;  Sailing,  &c.  ;  to  which  we  refer. 

NAVIGATION  LAWS.    [Ship  and  Shipkno.] 

NAVY.  A  few  leading  facts  as  to  the  rise  and  progres  i : 
British  navy  will  form  a  fitting  introduction  to  the  maia  eaJbp-^ 
present  constitution  and  force. 

In  the  early  part  of  the  Christian  eith,  00  rude  was  tbe  td 
vessels,  and  so  inadequate  were  they  to  contend  with  tbi  c 
and  waves,  that  it  was  not  until  the  reign  of  the  empen?  Pr 
A.D.  276-82,  that  the  veil  of  terror  hanging  over  the  ocean  and  cv 
voyages  was  removed.    That  emperor,  in  pursuance  of  h»  &£ 
colonising  the  border  lands,' which  were  exhausted  by  war,  with:*. 
from  the  crowded  countries  of  the  barbarians,  had  carried  a  p«.' 
Franks  into  Pontus,  with  a  view  of  defending  that  country  iga^'- 
AlanL    Love  of  home  induced  some  of  these  people  to  attdLp*  - 
return ;  they  seized  ships  on  the  Euxine,  and  plundered  ihi  esa 
Greece,  Asia,  and  Sicily,  either  to  supply  their  wantti  or  forn^' 
passing  the  pillars  of  Hercules,  they  veered  to  the  right,  aodciic^ 
their  voyage  by  disembarking  at  the  mouth  of  the  Khin&  FV^  • 
voyage  we  may  date  the  origin  of  nautical  entopiise.   Tbe^i 
took  advantage  of  the  rich  harvest  thus  opened  to  all  who  w^di'^P^ 
the  Koman  provinces  by  sea,  and  ravaged  the  coasts  to  audi  an  orJ 
as  to  oblige  the  Romans  to  establish  a  fleet  in  the  Engjiah  Oa^ 
repel  them.    After  the  Saxons  had  been  long  in  posBeasiaa  of  Ei^l 
they  lost  their  naval  arts,  and  in  their  turn  became  a  prer  v  d 
constant  attacks  of  the  Sea-kings,  Vikingr,  and  other  pirates.  ^<t«' 
no  record  of  the  size  or  number  of  the  vessels  which  sustaioedKE.:! 
conflicts  with  the  Danes  in  the  9th  century.     Alfred  the  Great  n::l 
founder  of  the  English  navy.    He  first  perceived  the  neceestj  n 
fleet  to  protect  the  coast  from  the  swarms  of  pirates  in  ^he^-^"^ 
seas.    A  slight  advantage  gained  by  some  ships  of  hia  over  the  Lsri 
in  876,  induced  him  to  buUd  long  ships  and  galleys,  which,  t*^ 
countrymen  were  not  competent  to  manage  them,  he  maimed  lit^t'-^ 
piratical  f oreignera  as  he  could  engage.    After  he  had  dnrm  ir-i  ^ 
Danes,  he  applied  his  talents  to  improve  his  ships,  and  built  ^| 
higher,  longer,  and  swifter  than  before,  some  rowing  thirtj  p^" 
oara,  othen  more.    Ethelred  made  a  law  that  whoever  tk-^- 
810  hydes  of  land  should  furnish  and  build  one  vessel  for  the  atf^^ 
the  country. 

William  the  Conqueror  established  the  Cinque  Porta,  and  gt^^^ 
certain  privileges  on  condition  of  their  furnishing  52  ehips  far  13  •'^ 
in  case  of  emergency.  King  John  claimed  for  England  &e  sot^-I 
of  the  seas,  and  declared  that  all  ships  belonging  to  foreign  sa^^ 
which  should  refuse  to  strike  to  the  British  flag,  should  be  de^^-'-^ 
and  lawful  prize.  In  the  year  1298,  an  English  sailor  harisk*  -^ 
killed  in  a  French  port,  war  ensued,  which  it  was  agreed  to  se^^  . ' 
naval  action,  which  was  fought  in  the  middle  of  the  Channel,  u^ -^ 
English, being  victorious, carried  off  above  250  sail.  In  1^' ''! 
King  Edward  III.  with  240  ships  was  on  his  voyage  to  Flanden>^ 
in  with  and  completely  defeated,  off  Sluys,  the  Frendi  fleet  of  i>f^^ 
manned  with  40,000  men.  The  same  monarch  blockaded  6(«^  ^ 
730  sail,  containing  15,000  men.  Many  of  the  ships  compocs^''^^ 
fleets  were  Genoese  and  Venetian  mercenaries,  but  they  ^^' 
been  very  small,  and  the  numbera  of  ships  and  men  are  p^"  _ 
exaggerated.  Heniy  V.  had  something  of  a  navy,  forwefi»i^^ 
the  records  in  the  Tower,  a  grant  under  his  hand  of  anouitia  ^  . 
maistres  of  certaine  of  our  owne  grete  shippes,  osrrakes,  bai|ef-^ 
ballyngers."  Henry  Y II.,  who  succeeded  in  1 485,  seems  to  bai^j'^ 
the  first  king  who  thought  of  providing  a  naval  force  which  m^-^^ 
at  all  times  ready  for  the  service  of  the  state.  He  built  tbt  i" 
Harry,  properly  speaking  the  first  ship  of  the  royal  oavv;  ^' 
1.5,000/.,  and  was  accidentally  burnt  in  1553.  Heniy  VIllP^^ 
the  designs  of  lus  father.  He  constituted  the  Adouraltj  aiKi  •  - 
Office,  established  the  Trinity  House,  and  the  dockyards ot  I^j' 
Woolwich,  and  Portsmouth ;  appointed  r^ular  salaries  fortbe»  ^  ' 
captains,  and  sailora;  and  made  the  sea  soiTice  a  difitincM'^'''^'' 
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he  also  made  laws  for  the  planting  and  preservation  of  timber.  In 
1412,  when  a  fleet  was  fitted  out  against  France,  under  Sir  Edward 
Howard,  lord-high-admiral,  the  following  allowances  were  made : — 

$.  4. 
For  bin  own  diet,  maintenanee,  wages,  and  rewardB, 

per  diem 10    0 

Each  eaptaln  for  ditto,  ditto  .        .        ..16 

Erery  eoldler,  mariner,  and  gunner,  for  his  wages  per 

lunar  month  .  .  .  .  •  .  •  A  0 
And  for  hia  Tictnali ..60 

The  ships  of  this  period  were  high,  unwieldy,  and  narrow ;  their  guns 
were  close  to  the  water,  and  they  had  lofty  poops  and  prows,  like 
Chinese  junks,  insomuch  that  Sir  Walter  Raleigh  informs  us  "  that  the 
Mary  Rose,  a  goodly  ship  of  the  largest  size,  by  a  littie  sway  of  the  ship 
in  casting  about,  her  ports  being  within  16  inches  of  the  water,  was 
overset  and  sunlL"  This  took  place  at  Spithead  in  the  presence  of  the 
king,  and  most  of  her  officers  and  crew  were  drowned.  The  Henri 
Grace  de  Dieu,  the  largest  ship  built  in  this  reign,  is  said  to  have 
measured  above  1000  tons.  At  the  death  of  Henry  VIIL,  the  tonnage 
of  the  navy  was  12,000  tons.  Elizabeth  increased  the  navy  greatly. 
The  fleet  which  met  the  Spanish  Armada  numbered  176  ships,  manned 
by  14,996  men;  but  these  were  not  all  "shippes  royal,"  for  she  en* 
couraged  the  merchants  to  build  large  ships,  which  on  occasion  were 
converted  into  ships  of  war,  and  rated  at  50  to  100  tons  more  than  they 
measured.  She  nused  the  wages  of  seamen  to  lOt.  per  month.  Signals 
were  first  used  in  this  reign  as  a  means  of  communication  between 
ships.  In  1603  the  navy  had  42  ships,  measuring  17,000  tons.  In  the 
reign  of  James  I.  lived  the  first  able  and  scientific  naval  architect, 
Phmeas  Pett,  and  the  king  had  the  good  sense  to  encourage  him.  Pett 
introduced  a  better  system  of  building,  and  relieved  the  ships  of  much 
of  their  top  hamper.  Before  the  civil  wars  broke  out,  Charles  I.  built 
the  Sovereign  of  the  Seas,  of  100  guns,  and  measuring  1637  tons.  In 
this  reiffn  the  navy  was  first  divided  into  rates  and  classes.  Cromwell 
f oimd  uie  navy  much  reduced,  but  his  energy  restored  it,  and  he  left 
154  sail,  measuring  57,648  tons,  of  which  one- third  were  two-deckers. 
Cromwell  first  laid  before  parliament  estimates  for  the  support  of  the 
navy,  and  obtained  400,000^  per  annum  for  that  purpose.  The  navy 
flourished  under  Charles  II.,  with  the  Duke  of  York  at  its  head,  assisted 
by  Samuel  Pepys,  as  secretary,  until  1673,  when  the  duke's  inability  to 
take  the  test  oath  caused  his  retirement,  and  the  king's  pecuniary  diffi- 
culties leading  him  to  neglect  the  navy,  it  fell  into  decay.  The  Duke 
of  York  was  recalled  to  his  post  in  1684,  and  at  his  accession  in  the 
following  year  there  were  179  vessels,  measuring  1 03,558  tons.  James  II., 
on  coming  to  the  throne,  took  active  measures  for  the  restoration  of 
the  navy ;  he  suspended  the  Navy  Board,  and  appointed  a  new  com- 
mission, with  which  he  joined  Sir  Anthony  Deane,  the  best  naval 
architect  of  the  time,  who  essentially  improved  the  ships  of  the  line  by 
copying  from  a  French  modeL  Four  hundred  thousand  pounds  per 
annum  were  set  apart  for  naval  purposes,  and  so  diligent  were  the 
commissioners  that  at  the  Revolution  the  fleet  was  in  excellent  con- 
dition, with  sea  stores  complete  for  eight  months  for  each  ship.  The 
force  was  154  vessels,  carrying  6980  guns,  and  42,000  men.  Of  these 
vessek  nine  were  first-rates. 

William  III.  immediately  on  being  placed  on  the  throne  went  to  war 
with  France,  whose  navy  was  then  very  powerful ;  in  1681  it  consisted 
of  179  vessels  of  all  sorts,  carrying  7080  guns,  besides  80  galleys.  An 
Act  was  passed  in  his  second  year,  for  building  80  ships,  to  carry  60, 
70,  and  80  guns  respectively.  The  dockyard  at  Hamoaze,  out  of  which 
has  since  grown  the  considerable  town  of  Devonport,  which  now  returns 
two  members  to  parliament,  was  then  establish^.  Queen  Anne  found 
at  her  accession  the  navy  to  consist  of  272  vessels,  measuring  159,020 
tons,  but  this  estimate  includes  hulks,  hoys,  and  other  vessels  not 
carrying  guns.  At  the  death  of  Anne  in  1714,  the  number  of  ships 
was  less,  but  the  tonnage  increased,  being  ships  198,  guns  10,600, 
tons  156,640.  The  parliamentary  vote  of  that  year  was  245,700/L,  and 
10,000  seamen  and  marines.  During  the  first  mur  years  of  Oeoi^  I., 
lai^  sums  were  voted  for  the  extraordinary  repairs  which  were  required 
after  the  long  war.  A  new  establishment  of  guns  also  was  ordered  in 
this  reign.  The  navy  remained  stationary  till  1789,  when  hostilities 
commenced  against  Spain,  and  the  navy  was  augmented,  particularly  in 
the  smaller  classes  of  vessels,  and  the  dimensions  of  several  classes  were 
enlaiged.  War  broke  out  with  France  in  1744,  at  which  period  there 
were  128  sail  of  the  line.  At  this  time  all  prizes  taken  by  H.M.'s  ships 
were  declared  to  be  the  property  of  the  captors.  In  1747  a  naval 
uniform  was  first  established.  The  navy  increased  vastiy  during  this 
war,  in  which  85  sail  of  the  line  were  taken  or  destroyed  by  the 
English.    George  III.  at  his  aooession  found  the  navy  to  consist  of — 


Ships  of  the  line    .        .        .137 
n      60  guns  and  under    •  198 


I  measuring  821,104  tons. 


The  vote  for  the  year  1760  was  432,629/.,  and  70,000  seamen  and 
marines.  In  the  short  war  of  1762,  20  sail  of  the  line  were  added  to 
the  navy,  and  at  the  end  of  the  American  revolutionary  war  it  was 
composed  as  follows  :-^ 


Sail  of  the  line  » 
Under  •        •        •« 
▲BT8  AND  SCI.  DtV.  VOL.  V. 
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The  navy  was  kept  in  a  high  state  of  preparation,  and  when,  on  the 
1st  of  February,  1798,  the  French  republic  declared  war  against 
England,  this  country  was  not  unprepared.  A  period  now  commences 
in  which  the  gigantic  efibrts  made  by  England,  and  the  protection 
neoessary  for  a  mercantile  marine,  which  almost  monopolised  the  com- 
merce of  the  world,  raised  the  British  navy  to  such  a  height  as  to 
enable  it  single-handed  to  maintain  the  sovereignty  of  the  seas  against 
all  other  navies  combined.  Sir  Charles  Middleton,  afterwards  Lord 
Barham,  had,  when  comptroller  of  the  navy  in  1783,  established  the 
regulation  that  a  great  proportion  of  stores,  sails,  &c.,  should  be  laid 
by  for  each  ship  in  ordinary ;  so  that  in  a  few  weeks  after  the  dedaia- 
tion  of  war  there  were  54  sail  of  the  line  and  146  smaller  vessels  at  sea. 
The  vote  for  the  service  of  the  navy  was  5,525,331Z.,  85,000  seamen 
and  marines.  The  navy  of  France  had  never  been  so  powerful:  it 
amounted  to  above  200  vessels,  of  which  82  were  of  the  line,  and  71 
in  addition  were  immediately  ordered  to  be  builtw  The  English  had 
about  115  sail  of  the  line  fit  for  service,  but  the  majority  of  the  French 
ships  were  larger  and  finer,  and  carried  heavier  guns  on  their  lower  or 
principal  battery.  The  following  abstract  will  show  tibe  losses  on  botii 
sides  up  to  the  peace  of  Amiens,  exclusive  of  the  casual  losses : — 


BritUhehiiMoftheline  • 
„      smaller  vcMels 

ToUl  . 

French  sbipe  of  the  line 

Dutch 

S])aniBh 

Danish 
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*» 
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Total. 


French  smaller  Teasels 

Dutch 

Spanish 


ft 
ff 


Total 


•        • 


Csptured. 

.       5 

.     87 

Destroyed. 

0 
0 

.     42 

0 

.     83 

.     18 
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2 

11 
0 
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.     68 

16 

.  266 
.     67 

44 

6 
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This  estimate  does  not  include  807  privateers,  chiefly  French,  taken 
and  destroyed.  Of  the  above,  50  sail  of  the  line  and  94  under  that 
size,  were  added  to  the  British  navy. 

^  During  the  peace  of  Amiens  preparations  for  war  were  actively  con- 
tinned  on  both  sides,  and  the  declaration  on  the  part  of  England  was 
made  in  the  month  of  May,  1803,  at  which  time  the  navy  was  of  the 
following  force,  as  compared  with  1798 :— 


Ships  of  line. 

Under. 

Tons. 

1708 

•        .     158 

411 

402,656 

1808   . 

.    .     189 

781 

660,976 

NotwithstandlDg  the  apparent  increase,  there  were  not  so  many  line- 
of-battie  ships  fit  for  sea  at  the  latter  as  at  the  former  period  by  about 
ten.  The  French  foree  in  serviceable  line-of-battle  ships  in  March, 
1808,  was  66,  the  British  111.  During  this  war  there  were  employed 
from  100,000  to  120,000  seamen  and  marines  till  1810,  when  the 
number  was  increased  to  145,000.  There  were  about  100  sail  of  the 
line,  150  frigates,  and  above  200  sloops,  besides  small  armed  vessels, 
amounting  in  the  whole  to  about  500  sail  of  pendants  oonstantiy 
employed.  The  following  abstract  shows  the  losses  on  each  side  during 
the  war : — 
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of  which  83  sail  of  the  line  and  68  under  were  added  to  the  British 
navy. 

In  George  III.'s  reign  the  dockyard  of  Pembroke  was  established. 

The  parliamentary  vote  for  the  service  of  the  navy,  1839-40,  was  as 
follows : — 


Officers    • 
Petty  officers 
Seamen 


Marines 


8,400 

8,998 

12,846 

20,244 
9,000 

29,244 


For  the  efPectlTe  servlee  .  £3,402,132 
For  the  non.effectiTe  service  1,488,221 
Other  departments,  namely, 

convicts  and  transport  of 

troops        ....       217,168 


Total  charge        .  46,107,611 


^e  following  tables  will  show  the  force  of  the  British  navy  at  three 
distinct  periods,  namely,  the  breaking  out  of  the  French  revolutionaiy 
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war ;  a  few  years  subsequent  to  the  peace ;  and  in  1839  :  also  the  naya 
force  of  other  countries  possessing  a  navy,  in  1839  : — 


flrtt 
Third 


OftbeilM 


Fourth       • 
Fifth     . 
Sixth 
Sloops  . 
Steam-Tess^Is 
Qnn-brtg*, 
Schooners, 
Cutters 


179S. 


1 

4 


26 


Grmnd  total 


7 
S5 
15 
S4 


18 


2 
IS 
70 


84 


» 
44 

20 
IS 


1 

5 

12 


5 

ii 

96 
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49 
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20 


18 
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2 

1 
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14 

7 
14 

14 
49 


14 

8 

69 


7 

12 
8 
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22 


15 
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7 
67 

7 
62 


10 


7 
25 
16 
84 
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23 
21 
88 


127 


21 

106 

39 

145 


27 


1889. 


4 

5 

15 


24 


2 

8 
21 
45 
80 

45 


14 

10 
81 


I 


55 


465 


175 


58 
8 

10 
4 


6 

IT 

2 

19 

2 
8 
4 

IS 
10 

12 


o 


24 
2*6 
48 


98 


19 
69 
28 
68 
44 

66 
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Until  the  Restoration  there  does  not  appear  to  hxf^  heen  any 
precise  division  into  classes,  nor  have  we  any  aoeount  ol  tile  armament 
of  shine.  At  that  time  oertaiik  ships  were  ordered  to  be  built  to  cany 
the  following : — 


lit  Bate. 

2nd  Bate. 

SrdBate. 

Description  of  Onns.          780  men. 

660  men. 

470  men. 

6ui]konK42.poaaders        • 

.     96 

— 

— 

Demieaanoas8t.poitadexs   •    . 

— 

26 

8« 

CalverlB8=18-pounders    • 

28 

26 

■— 

Demiculverins  =s  1 2.pounden 

,    — . 

— 

S« 

Bakers  s6.poanden      •        .    . 

.     28 

26 

— 

Foieeastle     •        •        •        < 

4 

— 

4 

Qnarter^eok    c        •        •    . 

.     19 

10 

10 

8-poamders    •        •        •        . 

2 

9 

4 

total  number  of  guns 


100 


99 


ro 


There  was,  however,  Uto  n*dlonmty  preserved ;  and  in  1745  a  eofm- 
mittee  Was  appointed,  which  recommended  certain  obai^ges  in  the 
rating  and  arming,  which  hcwever  were  not  adhered  to  soay  more  than 
the  former  ^stems.  At  the  pcAce  the  Board  of  Admiralty  repr^ented 
this  to  the  Prince  Regent  in  a  memorial,  and  a  system  was  adopted; 
hut  the  introduction  of  ships  of  mtich  larger  tonnage  and  whoBy 
different  armament  has  rendered  the  olaoiifteatton  obaolete.  The 
classification  now  in  use  is  as  follows  : — 

1.  Pint  Hates,  to  compriito  all  ships  carrying  ll6  guns  and  upwards, 
or  the  complements  of  which  consist  of  1000  men  or  more. 
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Second  Rates,  to  comprise  one  of  her  Majesty's  yachts,  and  all  ships 
carrying  under  110  guns  and  more  than  SO  guns,  or  the  comple- 
ments of  which  are  under  1000  and  not  less  tbm  800  men. 

7%ird  Rates,  to  comprise  her  Majesty's  other  yachts,  and  all  such 
vessels  as  may  heat  the  flag  or  pendant  of  any  admiral  superin- 
tendent or  captain  superintendent  of  one  of  her  Majesty's  dock- 
yards; and  all  ships  ourying  80  and  not  less  than  60  guns,  or  the 
complements  of  which  are  under  800  and  more  than  600  men. 

Fourth  Rates,  to  comprise  all  frigate-built  ships  of  which  Uie  comple- 
ments  are  600  and  not  less  than  410  men. 

Fifth  Rates,  to  comprise  all  ships  the  complements  of  which  are  400 
and  not  less  than  800  men. 

Sia^  Rates,  to  consist  of  all  other  ships  hearing  a  captain. 
2.  Sloope: 

To  comprise  all  vessels  commanded  by  commanders. 

8.  All  other  ships  commanded  by  lieutenants,  and  having  oofi}plements 
of  not  less  than  M  men. 
Smaller  vessels,  not  classed  as  above,  to  have  such  smaller  comple- 
ments as  the  Lords  Commissionera  of  the  Admiralty  may  from  time  to 
time  direct. 

In  1839  it  will  be  seen  that  England  was  in  reality  no  longer  able  to 
meet  a  sudden  emergency.  The  public  voice  aided  the  discernment 
and  energy  of  Govemmeht,  and  a  change  was  resolved  on.  Prosperity 
had  proved  a  dangerous  narcotic.  The  question  of  war  or  peace  had 
been  considered  as  one  of  mere  national  income  and  expenditure,  rather 
than  one  of  vital  importance,  as  involving  our  defence  and  safety.  A 
prevalent  feeling  that  a  pressing  necessity  had  arisen  led  the  Qovem- 
ment  to  arm  and  man  a  few  ships,  until  they  grew  into  a  Channel 
squadron ;  and  Spithead  once  more  showed  to  a  new  generation  some 
results  of  naval  prepsration.  Then  for  a  time  the  rulers  of  England 
were,  from  publio  encouragement,  more  free  to  enter  upon  a  wider 
course,  which  soon  told  upon  the  resources  pre-eminently  possessed  by 
this  country.  New  requirements  of  science  restilted  in  immense 
changes  in  the  form,  mode  of  arming,  and  propulsion  of  ships-of-war. 

At  this  period  the  Yemon  frigate  was  stated  in  triumph  to  be  lai^^er 

•  la  1798  the  fourtb-ratea  on  two  decks  formed  part  of  the  line  of  Utae. 


than  a  fi»t-rate  of  the  year  1745;  the  add  YeHion  being  of  the 
measurement  of  2080  tons.  But  so  great  has  \mtn  the  advanee  of 
naval  architecture  as  a  science,  as  oompared  wMi  jx^ecedlng  Taars,  that 
in  1860  we  find  the  said  Vernon,  of  51  guns,  lyiUfg  in  tlie  Medwi^,  a 
mere  pigmy  in  comparison  with  other  frigatet,  one  of  which,  the 
Ghilatea,  of  26  guns,  is  of  the  burden  of  8202  tons. 

It  is  really  difficult  in  a  subject  of  sueh  vast  range  aA  tbtt  of  our 
navy  to  select  judiciously,  or  to  njeet  advisedly,  detsdls  eoodaeite  to 
our  purpose.  Daring  the  last  fifteen  years  tiie  queatioii  of  naval 
strength  has  been  s;rowing  hito  huge  dimensions,  as  novrished  by  the 
etirring  activity  of  our  rulers,  conseqiient  upon  the  imsneMS  cfaaages 
which  various  causes  hare  produced.  Among  these  catiies  steam  has 
80  deeply  influenced  all  na^  matters,  that  the  navy  of  1860  cannot 
easily  be  compared  with  that  of  any  previous  period ;  nor  is  it  easy  to 
conrey  an  accurate  notion  of  the  extent  of  such  changes  within  the 
proper  limits  of  an  article  in  a  Cyolopttdia^  The  vei^  lines  of  demar- 
cation between  long  familiar  terms  luive  been  absorbed  and  obiHeralcd. 
As  an  instance,  the  words  corvette,  or  frigate,  err  idoop,  or  brig,  kc, 
give  now  no  |K>sitive  idea  of  the  powers  of  ftips  described  by  these 
terms.  The  lines  of  comrtraotion,  the  proportions  of  the  extre- 
mities, the  description  of  armament,  as  consisting  of  solid  or  hollow 
shot,  or  as  round  or  cylindrical,  pointed,  curved,  or  truncated, — 
investigation  of  all  ti^ese  matters  in  naval  Warfare,  tending  towards 
greater  weight  of  metal  in  guns,  in  ordeiP  to  facilitate  longer  ranges  in 
projectiles,  such  ranges  itUl  further  depending  for  aeouraey  upon  the 
peculiar  shape  of  the  gun-chamber  or  bore,  whether  as  eircnilar  or 
hexagonal,  &c.,  or  as  grooved  or  rifled,— all  these,  we  say,  throw  upon 
Uie  navfd  architect  a  demand  for  change  in  the  forms  of  yessela,  and 
a  mass  of  considerations,  of  which  his  predecessors  had  little  or  no 
experience. 

To  enter  upon  the  various  stages  of  improvement  induoed  by 
individu^  talent  would  be  foreign  to  our  object:  it  is  enoiigh  to 
remark  that  the  names  of  Seppings,  Hayes,  Symonds,  and  others,  and 
especially  of  the  distinguished  officer  Sir  B.  W.  Walker,  kte  the 
surveyor  of  the  navy,  but  who  now  fills  the  newly  created  offioe  of 
comptroller  of  the  navy,  will  be  remembered  wiUi  respNSct  by  pos- 
terity, as  having  each  in  his  own  method  promoted,  with  national 
advantage,  the  subject  of  ship-building  f<3r  warlike  puxjxMes  to  its 
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preeent  state.  The  extreme  difficulties  encountered  by  the  latter 
during  an  extraordinary  period  of  total  revision  of  the  nayy,  lay  in  the 
required  alteration  of  snips  which  had  been  partly  or  totally  built ; 
the  cutting  of  others  to  lengthen  for  the  reception  of  screw-engines ; 
the  various  perplexing  eircumstancee  consecjuent  upon  failiu'es  or  even 
unexpected  successes  in  the  scientific  experiments  of  all  maritime 
nations,  required  the  enei^es  and  watchfulness  of  not  merely  the  man 
of  science,  but  the  ready  tact  and  penetration  of  the  accomplished 
sailor  and  experienced  and  observant  sea-officer.  The  exertions  of 
the  directing  head  have  been  worthv  the  honours  decreed  by  the 
nation :  whue  the  apparently  splendid  line-of-battle  ships  of  a  neigh- 
bouring nation,  can  scarcely  nght  their  lower-deck  guns  in  rough 
weather,  the  Briti^  nation  now  possesses  in  her  royal  navy  the  finest 
sea  boats  and  floating  batteries  in  the  world. 

We  dwell  thus  upon  the  importance  of  these  considerations  because, 
when  the  paddle-ship  was  first  thought  likely  to  supplant  altogether  the 
sailing-ship,  there  arose  a  sense  of  uneasiness  and  doubt  of  our  safety 
in  the  minds  of  those  who  were  most  intimate  with  the  progress  of 
affiurs,  from  the  consideration  that  the  strength  of  the  old  fleet  lay 
in  its  **  broadsides,"  which,  however,  the  introduction  of  the  paddle 
nearly  paralvsed.  Hence  it  became  necessary  to  increase  the  calibre  of 
the  reduced  n\vnber  of  guns  which  a  paddle-ship  could  acconmiodate. 
But  this^  again,  demanded  total  readjustment  of  the  framework  of  the 
ship;  so  that  some,  to  be  rendered  effective  as  men-of-war,  needed 
alteration  at  one  end,  some  at  the  other,  to  insure  a  proper  amount  of 
buoyancy  in  compensation  for  novelties  in  the  new  distribution  of 
weight  of  metal,  &c. 

The  question  of  naval  architecture  for  wari^e  purposes  was  one  of 
special  anxiety  in  and  about  1844.  The  continental  threatenings  of 
the  year  1839  had  deeply  impr^sed  the  country  with  a  conviction  of 
insecurity,  and  the  exertions  of  neighbouring  nations  stimulated  an 
unusual  activity  in  our  arsenals.  In  that  year  the  sailing  properties  of 
certain  forms  of  hull  were  tested  in  the  construction  of  five  brigs,  as 
I2-gun  brigs,  intended  to  compete  with  three  of  the  10-gun  brigs  of  the 
old  model,  namely,  ^e  Pantaloon,  Waterwitch,  and  the  old  Cruiser* 
The  new  ones  were  as  under,  namely : — 
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Only  two  other  vessels  of  the  gun-brig  class  were  afterwards  built, 
these  were  the  Mftrin^r  and  the  Kingfisher.  From  the  above  period  we 
may  date  an  era  memorable  in  the  records  of  the  Knglish  navy. 
Various  experiments  then  commenced  became  instrumental  in  fonning 
a  fleet,  suoi  as  the  oounlry  delight  to  hail  with  acclamation,  as  it 
afterwards  mustered  at  a  gra&d  naval  review  at  Bpithead  in  August, 

1853.  This  was,  however,  but  a  splendid  holiday  display ;  nor  could 
the  many  thousands  who  beheld  that  most  imposing  national  mctacle 
have  suspected  that  before  another  year  a  naval  armament  of  England 
would  be  led  by  our  Q;ueen  in  person  towards  the  Baltic,  and  that  her 
naval  supremacy  was  once  more  to  be  put  to  the  test  of  battle  in  a  war 
with  Russia ;  but,  of  the  many  thousands  who  waved  and  cheered  this 
gallant  fleet  fron^  our  shores,  some  will  not  forget  the  one  deep  senti- 
ment qi  anxiety,  when  reminded,  on  reflection,  ^t,  from  novellties  of 
armapient  and  propulsion,  naval  war  was  thjsn  (as  it  would  be  now)  an 
experiment. 

The  fleet  of  1854  differed  from  those  ol  ionner  warsi    It  was  not 
oomposed  of  similar  materials,  either  as  regards  men  or  ships.    In 

1854,  not  only  were  men  wanted  to  man  the  fleet,  but  those  w^o  did 
enter  as  ab^e  seamen  were  unaccustomed  to  the  very  improvements 
which  science  had  introduced.  The  work  of  an  engineer  in  those  days 
could  only,  in  the  mindB  of  so  peculiar  and  isolated  a  race  of  beings  as 
British  sulors,  be  viswed  in  the  light  of  innovation.  A  imw  round  of 
duties  seemed,  in  1864,  to  have  descended  upon  him,  or  to  loom  before 
him.  Instead  of  a  splendid  fleet  of  saiHng-ships,  with  which  he  had,  in 
its  details,  become  aequainted,  and  whose  evolutions,  depending  upon 
the  smartness  of  the  crews,  used  ta  be  governed  by  one  set  of  nival 
rules,  under  which  his  experience  had  been  matured,  the  fleets  of  the 
Baltic  and  Black  Bea  were  composed  of  three  distinct  and  separately- 
managed  classes  of  veesels;  where,  moreover,  the  sailing-ships,  his 
former  pride^  took  the  lowest  rank  in  point  o/  efficiency,  either  in  fiailing 
or  warfare. 

In  the  Baltic  fleet  the  terew  iqiiadron  had  28  ships. 
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In  18^5,  ti^ere  were  in  the  British  n^vy  107  paddjLs-steamerpt,  and  78 
screws. 


Steam,  then,  had  in  1854  established  its  claims  to  the  attention  of 
our  naval  administration  as  a  powerful  auxiliary  at  sea.  A  few  paddla- 
steamers  only  had  attended  the  Channel  fleet  of  1845.  But,  as  that 
fleet  passed  outside  the  Nab  Light,  a  long  low  corvette,  of  some  700  or 
800  tons,  was  propelled  by  a  force  yrhich  showed  the  Battler  to  hav/9 
attained  a  speed  exceeding  that  of  all  other  vessels  presents  In  her 
the  screw  had  achieved  a  triumph ;  had  taken  unquestionable  prece- 
dence over  the  paddle-wheel,  and  had  established  a  means  of  propulsion 
that  W9S  soon  to  effect  a  mighty  change  in  the  navid  forces  of  Great 
Britain.  The  apathy^  real  or  otherwise,  which  might  seem  to  hav^ 
attached  to  the  firitish  naval  executive  through  a  long  peace,  and  up  to 
1845,  certainly  from  that  year  decreased.  In  1845  alone,  no  less  tban 
28  screw-steamers  were  added  to  the  Britis)^  fleet,  and  formed  the 
nucleus  of  the  enormous  change  to  which  ovr  attention  must  be  called 
before  our  dismissal  of  that  braqich  of  ii^ve^ti^tion  which  refen  t9 
what  the  naval  force  has  been. 

In  1845,  as  we  thus  notice,  the  Battler  was  the  forerunner  ol  grea^ 
changes  in  the  mode  of  propulsion  of  our  ships-of-war.  The  paddio* 
steamers  had  before  that  been  but  partially  substituted  for  tbie  «aiUng- 
ship.  The  exposure  of  a  vessel's  sides,  and  the  machinery  o^  th# 
paddle,  to  the  damaging  effect  of  an  enemy's  shot;  the  positioB  c^ 
her  engines,  even  as  questionably  protected  by  her  coal-bunkmi; 
the  probable  destruction  of  her  paddles  early  in  an  action ;  ths 
nattire  of  ^e  crew,  sufficient  only  for  a  mere  steamer;  ^to  gr^ 
diminution  in  the  possible  armament  of  9k  ship  in  which  io  )pr>fM?j| 
space  was  required  for  paddles,  and  the  consequent  inter^eoce 
with  that  which  in  naval  fights  had  hitherto  worked  such  devtruotioo 
in  our  enemies'  ships,  namely,  the  broadside;  together  with  Uj^ 
necesedty  for  arming  according  to  greatly  altered  Imes  in  the  wt^ 
struction  of  ehips  destined  for  steam  navigation, — these  wer9  seriouf 
considerations  for  an  Admiralty  Board.  They  perplexed  the  qufvrtMO 
of  the  precise  form  of  a  ship  to  such  an  extent,  that  while  Uue  public 
were  speculating  on  the  general  improvements  which  it  was  not  diffi« 
cult  to  foresee  must  spring  from  sucn  ;»  combination  of  novisil  4N£cum« 
stances,  enough  was  on  the  hands  of  th«  executive  to  have  pan^yied 
a  body  less  ably  supported.  The  change  from  «  sailing  flept  to  ^m 
of  mechanical  propulsion,  whatever  mi^t  be  th«  particular  iftodt  m 
which  such  propulsion  was  to  be  effected,  was  one  of  thoNe  gigmtlg 
movements  that  had  much  more  influence  upon  th/s  security  oi  the 
country  than  would  appear  to  common  observation.  The  anxiety  and 
occasional  fears  of  statesmen  who  felt  liie  vital  tendency  of  panning 
events,  the  driving  of  our  best  sailors  from  the  service,  the  enormous 
sums  necessary  for  experiments, — these,  and  other  weighty  considera- 
tions, increased  the  high  responsibilities  of  the  Board  of  Admiralty ; 
and  it  would  be  unjust  to  estimate  the  value  to  the  country  of  this  or 
that  board  for  the  administration  of  naval  tSaia  on  account  of  failures 
or  expenditure,  or  on  account  of  delays,  which  were  possibly  the  rtstdt 
of  no  want  of  energy  at  the  time. 

While  England  wa^  thus  investigating  the  question  of  naval  arma- 
ment, other  countries  were  also  vigorously  presenting  the  whole  matter 
to  scrutiny  and  reform.  There  could  be  no  question  as  to  the  recent 
inferiority  of  Eng^d  as  regards  her  defence  by  sea.  Such  then  was 
the  opportunity  for  rival  nations  to  push  forwvd  their  developments. 
Indeed,  no  sooner  had  the  war  with  Russia  terminated  than  all  the 
resouroes  of  that  country  were  given  to  tiie  renewal  of  her  ships,  and 
the  recovery  of  »  fleet  Her  emissaries  were  soon  to  be  found  in  eveiy 
sea-port  in  England,  and  no  novelty  in  science  which  promised  advan- 
tage in  future  war&re,  or  even  in  the  fitting  of  ships,  was  neglected  by 
Kussian  naval  officers.  It  was  no  unoonunon  sight  for  Russian  steamers, 
built  as  well  in  the  Thames  as  elsewhere,  to  proceed  to  sea  with  fittings 
upon  new  principles,~so  new,  that  the  Eng^iah  ship-owners  even  had 
not  yet  been  made  acquainted  with  their  exiatenoe.  It  ia  questionable 
whether  we  have  any  correct  notion  of  the  rapid  strides  thus  made  by 
Russia  in  rebuilding  her  navy,  although  certain  lists  of  shipp  are  before 
the  world.  The  public  occasionally  had  their  attention  drava  to  the 
movements  of  other  nations,  and  tpany  disparaging  comparisons  have 
taunted  our  English  executive;  but,  with  all  things  in  a  state  of 
ohange,  such  have  been  merely  inducements  in  the  Lords  of  the 
Adnuralty  to  drive  forward  their  experiments.  But  who  can  tell  the 
probably  enormous  sums  saved  to  the  oountiy  by  the  cautious  and, 
under  ciroumstanoes  without  parallel  in  history,  prudent  hesita^ons 
which  such  dianges  seem  now  to  have  justified  1  The  expenditure  of 
vast  capital  would  naturally,  to  a  commercial  people  like  the  English, 
appear  suspicious  where  positive  and  impiediate  benefit  was  not  plainly 
discernible. 

Whether  the  weakness  which  appeared  to  infest  our  sea-service,  and 
the  openly  avowed  diaorepanaiea  which  were  said  to  exist  in  the  recent 
working  of  naval  affairs,  influenced  a  neighbouring  nation,  and,  as  on 
former  oeoasions,  cherished  in  her  the  hope  of  a  future  predominance,  or 
not,  certain  it  Iq  that  not  only  in  the  ships  of  the  French  navy,  but  in 
their  arsenals,  every  preparation  has  been  made  for  a  desperate  struggle 
on  the  ocean.  The  same  difficulties  which  steam  had  introduced 
into  our  navy,  must  also  have  pervaded  theirs ;  but  it  is  significant 
that,  notwithstanding  the  costly  experiments  inade  by  this  country, 
France  should  have  recently  possessed  a  fleet  equal  to,  if  not  greater 
than  our  own,  and  one  as  perfect  in  all  the  scientific  improvements  of 
the  period.  Nor  were  the  above  the  only  serious  causes  of  anxietv  in 
the  minds  of  the  most  experienced  navu  statesmen :  for  paddle  /mipt 
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were  of  necessity  restrained  within  certain  limitations  as  to  the  size  ol 
their  masts  and  the  quantity  of  sail  available,  inasmuch  as  beyond  a 
certain  amount  of  canvas,  it  was  found  that  a  ship  under  sail  coiud  in  a 
breeze  actually  overrun  the  paddle,  which  at  such  times  became  an 
incumbrance ;  and  further,  with  diminished  masts  and  rigging,  the 
reduction  in  a  sailor's  work  aloft  threatened  to  deprive  England  of  her 
so  long  boasted  advantage  over  other  nations  in  the  superior  skill  of  her 
seamen,  thus,  indeed,  tli^eatening  to  reduce  her  to  tne  level  of  other 
powers ;  but  the  success  of  the  Rattler  demonstrated,  in  1845,  that 
while  the  dominant  superiority  of  the  screw-propeller  restored  space 
for  the  broadside  armament,  it  did  more, — ^it  renewed,  in  the  full  rig  of 
a  screw  steamer,  necessity  for  that  experience  and  dauntless  activity 
and  proficiency  in  seamanship  aloft  which  has  been  so  universally 
acknowledged  and  eulogised  as  an  attribute  of  a  British  sailor.  Happily, 
therefore,  the  screw  fine-of-battle  ship,  or  the  screw  frigate  of  the 
present  day,  when  under  sail  with  her  funnel  reefed,  presents  no 
peculiarity  of  rig,  except  the  neatness  peculiar  to  an  English  man- 
of-war. 

This  also  obviates  another  diffictilty  which  long  embarrassed  the 
naval  afiairs  of  the  countnr.  With  a  paddle  fleet,  having  reduced 
masts,  and  therefore  less  able  to  fully  avail  themselves  of  a  favourable 
wind,  the  expense,  though  large,  bore  but  little  proportion  to  the 
many  other  inconveniences  attending  the  necessary  supply  of  coals  to 
ships  in  commission ;  wheresui  in  a  screw  fleet  the  assistance  offered 
by  the  wind  is  always  available,  and  much  less  coal  is  required,  for 
after  all  the  screw  is  but  an  auxiliary,  to  be  used  only  in  adverse  winds 
or  calms,  except  under  emei^gency;  while  it  fortunately  admits  of 
being  used  with  sailing  power,  because  it  has  been  proved  that  a 
screw  propeller  can  always  be  made  to  increase  the  speed  of  a  ship 
under  sail,  and  should  accident  happen  to  the  machinery,  the  screw 
can  be  lifted,  so  as  to  give  full  benefit  to  the  vessel  as  a  sailer. 

Perhaps  the  most  important  advantage  over  the  paddle  introduced 
by  the  screw  is,  that  whereas  the  machinery  of  a  paddle  ship  unavoid- 
ably exposes  her  main  shaft  and  cranks  and  connecting  rods  to  an 
enemy's  shot,  from  their  necessary  elevation  above  the  centre  of 
gravity  of  the  floating  mass,  the  machinery  for  the  screw  and  its  main 
shaft  admit  of  being  placed  below  the  water-line,  and  close  to  the 
keelson ;  while,  again,  the  necessity  for  finer  lines  and  greater  length 
of  hull  in  a  screw  ship  produce  an  additional  space,  which  generstlly 
suffices  for  the  engine  and  fuel,  without  any  decrease  of  stowage  for 
provisions  and  stores. 


The  success  of  the  Rattler  encouraged  the  conBtrucUon  of  a  b; 
screw  frigate,  the  Arrogant,  launched  in  1848,  mounting  46  ^zx 
and  of  the  burden  of  1872  tons.  This  ship  may  be  said  U  m 
the  pioneer  of  a  new  system,  as  regards  fri^tea,  for  in  1S52  vw 
launched  the  Imperieuse,  the  first  of  a  heavy  class  of  frigate  »l  i 
are  now  the  pride  of  the  service.  This  fine  ship  is  armed,  lik^  .•: 
successors,  with  51  guns  (50,  and  a  pivot  gun),  aad  is  of  the  biri^ 
of  2347  tons. 

The  year  1852  ia  also  remarkable  as  being  that  in  which  the  Lec^i, 
the  last  (and  it  is  supposed  to  be  the  hett)  of  all  our  paddle  steamaa,  m 
brought  into  the  service :  and  also  because  in  that  year  the  ty. 
screw  line-of-battle  ship  of  two  fighting  decks  was  introduced,  L:  i: 
Agamemnon,  the  first  of  the  91 's,  being  of  3074  tons,  to  corresp:^: 
with  which  several  of  our  three-deckers  have  since  been  cut  dowL  ^ 
similarly  armed. 
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In  the  same  year  also  the  dass  of  21 -gun  corvettes,  with  one 
fighting  deck,  first  made  its  appearance  in  the  HighJ9yer,  beisz  : 
1153  tons,  and  armed  with  68*s.  The  Scylla  and  others  are  d  tu 
claJBs;  but  as  war  steamers  the  class  will  probably  be  allow^e^  :> 
wear  outb 

The  superior  speed  of  steamers,  and  the  regularity  with  will 
voyages  could  be  performed,  threw  upon  the  hands  of  the  adminlij  i 
large  fleet  of  sailing-ships,  tiie  biggest  of  which  in  a  calm  %.^ 
scarcely  be  a  match  for  a  screw-corvette  of  the  present  time.  Alth.-:^ 
it  must  be  borne  in  mind  that  the  one  important  and  only  aTaiK'  - 
test  of  the  value  of  a  steam  fleet  had  been  happily  withheld ;  altbtV- 
the  world  has  yet  to  learn  the  details  and  the  horrors  of  an  enga^e^r 
between  steam  fleets ;  the  judicious,  though  gradual  increase  in  'i^- 
number  of  screw-propellers  used  in  the  navy,  seems  in  a  Tosajput  i 
have  cleared  the  political  horizon  of  many  threatenings  and  mi^T:3^ 
as  to  our  continued  superiority.  The  old  English  patriot  again  ej; 
breathe  freely  when  he  contemplates  the  apparently  f uU-riggbd  j:- 
of-battle  ship,  fitted  with  screw-propeller,  and  differing  nothing  z 
appearance  from  the  old  "  walls "  on  which  his  youthful  gaze  d?-.: 
with  confidence  and  pride. 

Enough  for  our  purpose  has  been  said  of  the  general  events  wbt 
attach  to  the  past  of  the  naval  force  of  Great  Britain.  We  2  < 
consider  its  present  condition,  first  presenting  a  condensed  rifr  : 
the  forces  of  all  the  navies  of  the  world,  as  compiled  priDd:^!' 
from  Hans  Busk's  and  other  elaborate  works  on  the  subject^  fur  c- 
year  1859. 
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The  naval  force  of  Qreat  Britain,  aooording  to  the  Navy  List  of  July, 
1S60,  ifl  as  follows : — 


In  the  effective  list  we  have  of  all  sizes  and  arms 
Oun-boats,  of  which  59  are  used  as  tenders,  fto. 
Ships  and  Teasels  in  harbour  service         .        , 
Cutters,  &e.,  used  as  coast-guard  tenders       • 


ToUl 


Ships. 

.  572 
.  164 
.  125 
.     47 

.  908 


The  total  number  of  908  ships  does  not  ineludo  Admiralty  lighters, 

*  liow-Loats. 


I 


hoys,  and  various  small  craft  employed  in  coastixi^  and  aboot  t^ 
Royal  Dockyards. 

The' number  of  seamen  and  marines  voted  for  the  navy  in  the  itf- 
sion  of  1860,  was  84,100.  In  addition,  a  reserved  volunteer  foite  -i 
seamen  to  the  number  of  30,000,  was  provided  by  the  22  &  23  V^-t. 
cap.  40,  passed  in  the  session  of  1859. 

The  engineers  of  the  navy  consist  of  8  inspectors  of  madui^i 
of  whom  5  are  afloat;  139  chief  engineers;  6  acting  fiiat-dsi.^  s 
chaige;  148  fiist-class  assistants;  207  second-claes ;  and  530  Ul?^ 
class. 

All  mere  abstracts  regarding  maritime  forces  must  be  d/ds^^^ 
unless  the  number  of  guns,  weight  of  metal  (distinguishing  Bohd  i^-^ 
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^rom  shellfl),  the  speed  ol  ships,  the  stowage,  the  steering  qualities, 
spread  of  canvas,  &o.,  be  taken  into  consideration.  *  The  preceding 
tables  will,  however,  show  as  accurately  as  necessaiy  our  relative  posi- 
t.ion.  Such  diversities  of  build  and  equipment  so  much  affect  the 
spe<^c  numbers  under  each  head,  that  at  beet  we  can  only  obtain 
general  notions.  The  vagueness  of  the  terms  frigate  and  corvette 
Txiust  be  remembered.  We  have  now  the  elements  of  a  magnificent 
n:ivy, — one  that  will  no  longer  be  mistaken  for  a  mere  steam  fleet 
depending  on  fuel  It  has  been  during  the  past  twenty  years  loudly 
xuid  industriously  circulated  throughout  Europe,  with  evident  satis- 
faction to  some  of  the  nations  of  Christendom,  that  the  gloiy  of 
l^^ngland  was  on  the  wane — Uiat  her  prestige  was  gone — that  steam  had 
levelled  her  to  the  scale  of  other  countries  possessed  of  coal  and  iron. 


The  following  tables  show  the  armament,  and  the  nature  of  special 
eervices  employed  on : — 

1.  The  Effsotiys  List. 
Stsam  8cb>w. 
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2.  Thb  Habboub  Sbbyioi. 
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2  hospital  ships. 
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ship.  ' 

1  coal  depot. 
1  discovery  ship. 
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and  that  steam  had  bridged  oyer  the  Channel  But  a  sight  of  the 
above  tables  ought  to  induce  a  belief  that  the  sovereignty  of  the  seas  is 
still  in  olu*  hands. 

It  has  been  the  practice  in  the  British  navy  to  dismantle  ships  when 
out  of  conmussion,  and  to  keep  them  in  the  state  of  hulks  until  their 
services  were  again  required. 

A  ship  is  called  into  active  service,  or  "commissioned,"  by  the 
appointment  of  a  captain  or  commander  to  her,  and  his  pendant  being 
hoisted  to  announce  the  fact  of  her  being  placed  under  the  Articles  of 
War,  she  was  taken  to  an  appointed  dockyard  for  refitting,  manning, 
armings  &c.,  and  in  the  course  of  a  few  weeks  reported  ready  for  sea. 
Hence,  when  sudden  emergency  arose,  considerable  delay  in  refitment 
postponed  the  time  at  wliich  the  services  of  the  ship  could  be  available 
to  the  country. 

In  1844,  however,  the  Firebrand,  paddle-steamer,  being  out  of  com- 
mission at  Portsmouth,  was  advanced  so  as  to  be  considered  a  "  reserve  " 
ship.  Qradually  from  that  period,  but  by  vei^  slow  and  unequal  steps, 
what  is  now  called  a  tUam  reterve  had  been  mcreaaiug,  until  in  1856 
such  reserve  became  a  most  valuable  system,  and  extended  from 
Portsmouth  to  Plymouth  and  Sheemess.  As  our  ships  of  war  are 
altered  for  steam-power,  they,  aa  well  as  new  ships,  are  placed  in  the 
nearest  steam-reserva  In  this  reserve  force  the  effective  unemployed 
ships  are  arranged  as  under,  in  four  divisions : — 

The  first  division  consists  of  such  ships,  of  every  class,  as  are  ready 
for  sea  within  a  day  or  two  after  being  commissioned,  so  far  as  masts 
and  rigging  and  all  fittings  are  concerned,  including  guns,  anchors, 
cables,  shot,  tanks,  &c.,  together  with  all  machinery,  which  in  trial  trips 
and  periodical  examinations  by  an  inspector  of  machinery  afloat  has 
been  properly  tested  and  duly  reported  on,  through  the  captain  of  the 
steam  reserve,  and  from  him  to  the  commander-in-chief  and  the 
Admiralty.  But  powder  and  provisions  are  only  sliipped  when  about 
to  proceed  to  sea. 

The  second  division  consists  of  such  ships  of  every  class  as  are  fitted 
with  engines,  anchors,  cables,  shot,  and  tanks,  but  have  neither  masts, 
guns,  powder,  nor  provisions  on  board.  These  will  also  have  been 
tested  in  trial  trips. 

The  third  division  comprises  ships  of  any  class  which  have  their 
engines  on  board,  but  are  without  masts,  guns,  shot,  tanks,  anchors 
and  cables,  powder  or  provisions. 

The  fourth  division  are  those  ships  which  are  in  mere  "  ordinary," 
being  in  various  stages  of  incipient  preparation  for  advancement. 

Not  only  does  this  arrangement  provide  ships  to  meet  the  sudden 
demands  of  diplomacy,  but  it  affords  a  reserve  of  available  subordinate 
officers  for  inmiediate  sea  service.  In  no  branch  of  usefulness  is  this 
of  more  importance  than  as  regards  officers  of  engineers  and  warrant 
officers,  who  are  attached  to  the  guard-ship  of  each  steam-reserve,  and 
are  subservient  to  all  the  discipline  and  usages  of  tiie  service.  Much 
remains  to  be  done  and  is  in  progress,  such  as  the  providing  means  for 
the  tiaining  of  young  engineers  of  the  reserve,  and  also  of  boys  who 
enter  the  navy ;  *so  that  instead  of  sending  raw  recruits  into  the  sea- 
going ships,  boys  are  sent  who,  after  about  a  year's  training  in  the 
reserve  school-ship,  are  fit  to  commence  the  career  of  a  British  sailor  aa 
'*  first-class  boys."  At  present  Sheemess  is  the  only  reserve  port  at  which 
the  educational  movement  has  been  tried  on  a  large  scale.  The  school- 
ship  at  that  port  is  considered  a  model  and  an  example  for  imitation. 
The  long- wanted  means  for  enabling  young  engineer  officers  to  prepare 
for  their  examinations,  has  been  here  met  with  abundant  advantage  to 
them  and  to  the  service.  There  is  also  in  the  ship  a  school  for  the 
education  of  the  children  of  engineers  and  warrant-officers  of  the  steam 
reserve. 

The  government  of  the  navy  is  vested  in  the  lord  high  admiral, 
which  office  has  been  in  commission  since  the  Revolution,  with  the 
exception  of  two  short  periods,  1707-8  and  1827-8,  when  it  was  held 
respectively  by  Prince  George  of  Denmark  and  the  Duke  of  Clarence, 
afterwards  Kiiig  William  IV.  At  present  the  Board  consists  of  a  first 
lord,  who  is  a  member  of  the  cabinet,  and  five  junior  lords.  By  their 
orders  all  ships  are  built,  sold,  or  broken  up,  commissioned,  employed, 
and  paid  off.  All  appointments  and  promotions  are  made  or  approved 
by  them;  all  honours,  pensions,  and  gratuities  are  granted  on  their 
reconmiendation.  All  orders  for  the  payment  of  naval  moneys  are 
made  by  them ;  they  prepare  the  navy  estimates,  and  lay  them  before 
parliament.  The  civil  departments  of  the  Admiralty  are  directed  by 
the  surveyor  of  the  navy,  accountant-general,  storekeeper-general,  com- 
ptroller of  victualling,  aind  physician-general. 

The  navy  is  composed  of  two  bodies  of  men — seamen  and  marines. 

There  are  commissioned,  warrant,  and  petty  officers. 

The  commissioned  officers  are  flag-officers,  captains,  conmianders 
and  lieutenants. 

Flag-officers  are  divided  into  the  following  daflses,  and  rank  and 
command  in  the  order  here  following : — 

Admirals  of  the  fleet.  * 

Admirals  of  the  red,  white,  and  blue  squadrons. 

Vice-admirals  of  the  red,  white,  and  blue  squadrons. 

Rear-admirals  of  the  red,  white,  and  blue  squadrons. 

There  are  superannuated  and  retired  rear-admirals,  who  enjoy  the 
rank  and  pay,  but  do  not  rise. 

The  admiral  of  the  fleet,  when  in  command,  bears  the  union  flag  at 
the  main-top-gallant-mast.    The  other  flag-officers  bear  a  square  flag  of 
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the  oolour  of  their  squadron  at  the  main^  fore,  or  mizen  top-gallant- 
mast,  accordiog  to  their  rank* 

The  flag-officer  holding  the  o^ef  command  of  a  fleet  or  squadron 
employed  within  certain  geographical  limits,  termed  a  station,  is  called 
a  commander-in-chief.  He  is  responsible  for  the  efficiency  and  conduct 
of  the  fleet  under  his  orders;  he  disposes  of  the  vessels  composing  it 
in  such  manner  as  will  be  most  advantageous  for  the  service;  but 
without  some  eroedal  necessity  he  is  never  to  send  one  beyond  the 
limits  of  his  station.  All  vacancies  in  ships  under  his  orders  which 
are  caused  bv  death  or  dismissal  from  the  service  by  the  sentence  of  a 
eourt-martial,  are  in  his  gift. 

A  temporary  rank  is  given  to  captains  called  commodore :  iiiey  are 
d  two  classes,  the  first  class  having  the  pay  and  allowance  of  a  rear- 
admiral,  with  a  captain  under  him.  They  bear  a  broad  pendant,  but 
must  strike  it  in  the  presence  of  a  senior  captain.  Captains  and  com- 
manders  are  appointed  to  command  her  Majesty's  ships,  except  when 
the  latter  are  appointed  to  flag-ships  and  ships  of  the  line,  in  which 
caae  they  must  have  served  tiu^e  years  in  command  of  a  sloop  or  as 
first  lieutenant  of  a  rated  ship. 

When  a  captain  or  commander  is  ordered  to  commission  a  ship,  he 
does  BO  by  hoisting  a  long  pendant,  having  a  St.  George's  cross  on  a 
white  field  next  the  mast,  and  a  fly  of  the  colour  of  the  admiral's  flag 
imder  whose  orders  he  is  placed.  No  vessels,  except  such  as  belong  to 
her  Majesty,  or  are  hired  for  her  service,  and  commanded  by  a  naval 
officer,  are  entitled  to  wear  this  pendant.  The  ship  being  commis- 
sioned, a  hulk  or  receiving  ship  is  allotted  for  the  use  of  the  crew 
while  fitting  for  sea ;  a  party  of  marines,  commanded  in  rated  ships  by 
a  commissioned  officer,  is  sent  on  board ;  seamen  are  entered  as  they 
volunteer,  on  being  reported  fit  for  the  service  after  examination  by 
the  surgeon ;  stores  are  demanded  as  required,  and  the  sea-stores,- pro- 
visions, and  water  stowed  away.  When  ready  for  sea,  the  ordnance 
and  powder  are  received  on  board ;  the  crew  are  paid  two  months' 
wages  in  advance ;  and  the  ship  only  waits  the  sailing  orders  from  the 
Admiralty  to  proceed  to  her  destination.  The  duty  of  the  captain  as 
regards  the  hooka  and  accounts  is  regulated  by  Act  of  Parliament ;  but 
the  interior  arrangements  and  discipline  depend  mainlv  on  himself,  in 
which  he  has  for  his  guidance  the  Act  22  Geo.  IL,  called  the  Articles 
of  War,  and  the  genend  printed  instructions  issued  by  the  AdminUty. 
All  muster  and  pay  books,  &c.,  are  signed  by  the  captain,  commander, 
or  senior  lieutenant,  master,  and  purser,  or  other  officer  in  whose 
charge  the  stores  in  question  may  be  placed. 

The  senior  lieutenant  is  nominated  by  the  captain,  and  has  imder 
his  direction  the  whole  management  and  superintendence  of  the 
internal  arrangements  of  the  ship ;  indeed  on  the  qualifications  of  this 
officer  must  in  a  great  measure  depend  the  state  of  discipline  and 
efficiency.  The  other  lieutenants  take  the  watch  by  turns,  during 
which  time  they  have  charge  and  command  of  the  ship;  they  are 
never  to  quit  the  deck  without  being  relieved.  The  watches  are 
periods  of  four  hours,  except  that  from  four  to  eight  r.H.,  which  is 
divided  into  two,  called  the  dog-watches.  No  mate  is  eligible  for  the 
rank  of  lieutenant  until  he  has  served  six  complete  years  in  the  navy, 
has  completed  his  nineteenth  year^  and  passed  in  seamanship  and 
navigation. 

The  master  has  charge  and  stowage  of  the  holds ;  a  general  chai^ge 
of  stores  and  store-rooms,  over  the  gunner,  boatswain,  and  carpenter ; 
and  navigates  the  ship  under  the  directions  of  the  captain.  Secretaries 
are  appointed  by  the  flag-officer  whom  they  serve. 

Chaplains  must  be  in  priest's  orders  of  ihe  Church  of  England. 

The  paymaster  has  charge  of  the  provisions,  and  the  issuing  of  them, 
also  of  the  slop  clothing,  soap,  .'ind  tobacco;  he* enters  into  a  penal 
bond  with  sureties  for  the  honest  dischai^ge  of  his  duties. 

Mates  are  midshipmen  who  have  passed  the  examination  qualifying 
them  for  the  rank  of  lieutenant. 

Gunners,  boatswains,  and  carpenters  must  have  served  a  complete 
year  as  petty  officers  before  thev  can  be  promoted.  The  gunner  has 
chai]ge  of  all  ordnance  stores ;  tne  boatswain,  of  all  the  sails,  rope,  and 
rigging ;  the  carpenter,  of  all  stores  in  his  department,  aad  is  also  to 
see  the  ports  secure  and  water-tight,  and  to  sound  the  well  daUy,  and 
have  the  pumps  in  order  for  service.  [Gunneb,  Naval  ;  ]pOATsw4.Ujr ; 
Warbant  Officers,  &c.  j 

In  the  event  of  the  command  of  a  ship  devolving  on  petty  officer?, 
they  are  to  take  rank  and  command  as  they  stand  in  the  table  of  pay, 
except  the  following,  who  are  not  to  take  command : — 

Schoolmaaters,  Marteraat  anas, 

Clerks,  81iii»'.oorporala« 

Midshipmen  cannot  enter  under  twelve  years  of  age  nor  above 
fifteen ;  tiiey  are  appointed  by  the  Admiralty.  They  have  no  spiecifio 
duties. 

By  an  Admiralty  order,  28rd  Feb.,  1857,  young  gentlemen  can  enter 
the  Royal^  Navy,  as  naval  cadets,  between  the  ages  of  thirteen  and 
fifteen,  being  required  to  pass  a  previous  examination  at  the  Boyal 
Oollege,  Portsmouth.  After  eighteen  months'  study  they  are  eligible 
for  promotion  oa  midshipmen  on  pasang  another  examination.  A 
midshipman  of  eighteen  months'  standing  has  again  to  pass  examination 
at  the  College,  and  if  successful,  he  is  eUgible,  after  two  years  further 
service  as  midsjbipman,  to  tho  rank  of  mate.   ' 

All  commissioned  officers  below  a  captain,  midshipmen^  alao  naval 
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cadets,  and  schoolmasters,  must  pass  the  requisite  exandratiT^ 
qualify  them  ^or  their  reroective  posts. 

Petty  officers  are  rated  as  far  as  poaaiMe  from  tlia  laading 
They  are  ranged  into  classes  thus — 

Cblef  petty  oflMM,  who  vear  as  a  badge  \ 

o»  t^e  ana  .  ,  ,    ,f       wU^  laarel. 

Firat^laaa  wotli^ng  yaUy  offiosra,  41tto  Crown  and 

Second  ditto  ditto  Ciowxi  and 

I^eadiny  aeaiQ/Ba  wear  •        •        •  ^oeUor, 

N.B.— Seamen  are  also  allowed  increased  pay  for  cuiiUattrf  r 
conduct;  and  wear  chevrons  of  gold  Uce  on  the  arm,  aocordisg  &>  - 
merit. 

The  enlistment  of  boys  has  recently  undergone  a  t^iaage  L^ 
beneficial  to  the  service.  Seoond-dasa  boys  are  entered  for  . 
Sinuous  service  for  ten  years,  but  only  with  coiuieat  of  panes « 
guardians. 

The  following  abstract  shows  the  daily  allowanoe  of  pror&d:^- 
every  person  in  the  fleet : — 


Freah  meat,  1  lb. 
Vegetables,  |  lb. 


Soft  bread,  1}  Ibu 
Bam  }  g:ill. 


When  the  above  are  not  issued/  ti^  loUowing : — 


Salt  beef,  }  lb. 

and 
Flour, 

Biflouit,  1^  lb. 
Cocoa,  1  oE. 
Tea,  I  OS. 
Bygar,  l|  ob« 


Jib. 
fib.) 


alternately 


Salt  pock,  f  lb. 
and 

ipint. 


Vinegar,  |  piat  \  ___,,,^ 
Oatmeal,  |  piat  /  ^c***^- 


A  portion  of  the  flour  may  be  exchanged  for  a  propor^on  fd  vj  \ 
and  raisins ;  and  after  14  days  at  se^  on  salt  ptoTiaiona,  lenuxt;.^ . 
allowed  in  addition. 

Tho  pay  of  officers  and  seamen  has  recently  undergone  sosac  s^ 
ficatioBs,  but  as  it  is  stated  that  further  aiimtioiia^  to  the  adraa: 
of  every  class,  are  still  in  contemplation,  we  refer  for  the  pnnst  i^ 
to  the  *  Navy  List,'  published  periodically,  where  the  aofeual  aak  . 
given  in  full  detail  In  a  supplement  to  the '  Loodaa  Gaaetsr 
Friday,  August  8,  were  issued  Uie  following  regulatiooa  in  relents 
retiring  pensions : — 

All  paptains  who  have  attained,  or  shall  hereafter  attain  the  it" 
sixty,  )vithout  having  served  in  their  present  r^nk,  to  be  piaced  1^ 
retired  li«^  and  receive  retired  pay  as  follows  i-^^ 


,^i  ■ 


If  on  10«.  Bd^  half-pay  Wsi  when  retired.     I8«.  per  diem. 
If  on  12«.  6rf.  „  „  \  J 

If  on  14».  S4l.  ,.  „  /  *"*• 


*9 


*9 


Captains  who  may  arrive  at  the  head  of  the  liat,  without  biTir 
served  in  that  rank,  to  be  placed  pn  the  list  of  reoerved  flag  ofiec 
with  the  pay  of  28f.  pe^  diem. 

Captains  now  on  the  lU.  6d.  half-pay  list  not  t^p  be  afiectAi  r 
these  arrangements  unless  by  their  own  desire.  « 

All  commanders  on  the  active  list  whohavf  attained  the  age  uf  set 
or  who  may  hereafter  attain  that  age,  to  be  placed  on  a  ivtired  l^ 
with  the  rank  and  title  of  retired  captain,  and  to  receive  half-f«: 
according  to  tiieir  length  of  sea  service  on  the  scale  henimsi: 
mentioned. 


Total  aea  aerriee  in  the  rank  of— 
Commander  and  Lieutenant, 


Under  9  yeara 


Above  9  jcara'  and  leaa  than  12  yeara'  aerviof 
Above  I S  years*  and  leaa  than  16  years*  aervice 
Above  15  years'  and  leaa  than  20  yeara*  aerriee 
Above  20  yeara'  aeiTice       •        .        •        p 


Pay  per  dirau 
Hair.pay  thej  maj  be 
reeeiv^gf  ftt  the  tin 
^hen  retired. 
.     .    'lb«,  6d. 
.      12«,  6^ 
.     .     lis,  Bd, 
.     16a.  Ctf. 


Lieutenants  on  the  active  list,  who  have  attained,  or  who  wj 
hereafter  attain,  the  age  of  sixty,  to  be  placejd  op  a  retired  list  «rJi 
the  rank  of  retired  commander,  and  to  receive  paj  according  to  iha 
sea  service. 

Total  sea  aerriee  i^  the  rank  ot — 

Lieutenant.  Pay  per  dim. 

(Half.pay  they  maj  h» 
leeeiviag  at  the  tiae 
when  retired. 
Above  9  yeara'  a^d  le^  thaa  9  yeara*  aerriee  .         .    •      7a.  Od, 
Above  9  yeara'  and  leaa  than  12  jeara'  aervifle     •        •      S«.  $dL 
Above  12  yeara'  aad  le^a  than  IS  yeara* aerTicn         •    •    lo«.  Qd, 
Above  U  yeara*         , lU  CA 

Time  served  in  command  of  revenue  vessels  to  count  as  sea  tima 
Time  served  in  the  coast-guard  on  shore,  or  in  the  transport  aerrist 
on  shore,  to  count  as  sea  time  in  the  scale  of  retired  pay,  in  the  pro- 
portion of  three  years  in  the  coast-guard,  or  transport  sernoe,  as  one  ^ 
sea  service. 

Time  served  as  mail  or  transport  agents  afloat,  or  abroad,  to  comii 
for  the  same  purpose  as  sea  time  for  ti^fl  fit?^  tj^rae  years,  and  afkr 
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then  in  tho  proportion  of  ttiree  yean*  agent's  time  aa  two  of  sea 
Bervice. 

For  every  year's  aervice  as  acting  lieutenant,  mate,  or  passed  mid- 
Bbi))man,  after  the  completion  of  two  years'  service  or  combined  service 
in  those  ranks,  an  officer  to  be  allowed  Zd.  per  diem  additional. 

Oreenwich  Out-pennoru. — All  officers  on  the  active  li^t  who  accept 
the  out- pension  of  Greenwich  Hospital  to  be  placed  on  the  retired  list 
of  the  rank  which  they  may  hold ;  and  to  be  permitted  to  assume  a 
step  in  rank  on  reaciiiog  the  age  of  sixty,  but  without  further  increase 
of  pay. 

1.  All  officers  retired  under  this  scheme  to  be  eligible  for  the  out- 
pension  of  Greenwich  Hospital  for  the  rank  that  they  held  on  the 
active  list,  provided  that  they  shall  have  served  the  following  periods 
of  commissioned  time  afloat : — 

Captains,  15  ytors,  including  time  as  commancters  and  lieutenants. 
Commanders,  12  years,  including  time  as  lieutenants. 
Lieutenants,  9  years  in  that  rank. 

2.  Officers  who  have  received,  or  who  may  hereafter  receive,  severe 
wounds  in  action,  or  disabling  hurts  on  actual  service,  are  to  be 
exempt  from  the  above  rule  respecting  time  of  service. 

8.  Officers  on  the  existing  reserved  and  retired  lists  or  captains  or 
commanders  to  be  eligible  for  the  out-pension  of  Greenwich  Hospital, 
on  the  conditions  stated  in  articles  1  and  2  of  this  section. 

4.  The  regulations  laid  down  in  the  scheme  of  retirement  respecting 
time  served  in  the  coast-guard,  transport,  or  mail  service,  to  apply  to 
the  time  required  to  be  served  for  Greenwich  out-pension. 

The  following  pensions  will  be  allowed  to  the  widows  of  officers 
retired  under  this  scheme,  namely : — 


1.  Captains  of  3  years*  standing  sad  ifpwtrds      • 

S.  Captains  nnder  3  years*  ftanding        .        4 

8.  Commanders  retired  with  the  nmk  of  eaptein  • 

4.  Lieutenants  raised  to  the  rank  of  commander 


.  90/.  a  year. 
.  80/.      „ 
.  75/.      „ 
••  60/.      ,t 


We  will  now  turn  to  that  noble  establishment  and  asylum  for  worn- 
out  and  disable  seamen,  Greenwich  Hospital.  The  revenue  of  the 
hospital  is  about  150,000/.  a-year.  The  establishment  consists  of  a 
governor,  lieutenant-governor  (both  flag-officers),  four  captains,  and 
eight  lieutenants,  residing  in  the  hoepitaL  There  are  about  2710  in- 
pensioners,  and  120  matrone  and  nurses,  all  of  whom  must  be  seamen's 
widows. 

There  are  two  schools  at  Greenwich,  called  the  Upper  and  Lower 
Schools. 

The  Upper  School  comprises  two  classes  : — 

1st.  One  hundred  sons  of  commissioned  and  ward-room  officers  of 
the  Royal  Navy  and  marines. 

2nd.  Three  mmdred  sons  of  officers  of  the  above  or  inferior  rank, 
and  of  private  seamen  and  marines  who  have  served  or  are  serving  her 
Majesty,  and  of  officers  and  seamen  of  the  merchant  service. 

They  are  admitted  from  ten  to  eleven  vears  of  age,  under  certain 
regulations,  and  are  subject  to  the  aame  discipline,  diet,  education, 
clothing,  and  destination.  At  the  age  of  fifteen,  or  sooner,  if  the 
course  of  education  be  completed,  they  are  sent  to  sea  in  the  queen's 
or  merchant  service,  or  otherwise  disposed  of. 

The  Lower  School  consists  of  400  boys,  the  children  of  warrant  and 
petty  officers,  seamen  and  non-commissioned  officers  and  privates  of 
marines,  who  have  served  or  are  serving,  or  have  lost  their  hves  in  the 
service  of  her  Majesty.  They  are  admitted  from  nine  to  eleven  years 
of  age,  and  quit  at  fifteen,  the  boy  being  sent  to  sea ;  any  unprovided 
for  at  fifteen  are  sent  to  their  parents  or  guardians.  Any  boy  may 
be  removed  from  this  to  tlie  Upper  School  on  obtaining  a  presenta- 
tion, if  not  more  than  eleven  yean  old,  and  possessing  character  and 
abilities. 

Prizes  taken  by  naval  officers  are  the  property  of  the  captors,  accord- 
ing to  a  certain  scale,  varying  witii  the  rank.  There  are  ten  classes 
of  which  second-class  boys  are  the  lowest,  having  only  one  share,  and 
flag-officers  the  highest. 

When  any  of  her  Majesty's  ships  carries  bullion  or  jewels  or  freight, 
the  captain  or  commander  is  aHowed  a  per  centage,  regulated  by  the 
queen  in  council,  as  compensation  for  the  risk  and  charge,  one-fourth 
part  of  which  is  given  to  Greenwich  Hospital,  one-fourth  part  to  the 
commander-in-chief  if  he  shares  the  responsibility,  and  the  other  half 
to  the  captain. 

Officers  settling  in  the  Australian  colomee  are  allowed  a  remission  of 
the  purchase-money,  in  amovunt  from  100/.  to  800/.,  aoeording  to  their 
rank  and  length  of  serviee. 

N AZ ARENES.  It  appears  from  many  parte  ol  the  New  Testament, 
that  the  majori^  of  the  Jewish  oonverts  to  Christianity  continued  to 
observe  the  precepts  and  ceremonies  of  the  Mosaic  law.  The  destruc- 
tion of  Jerusalem  by  Titus  wae  the  cause  of  many  of  the  Jewish 
Christians  laying  aside  their  peculiar  cuetome;  and  from  this  time 
those  Christians  who  continued  to  preserve  the  Mosaic  law  appear  to 
have  received  the  name  of  Nasarenee  and  Ebionitee.  [Emokitbs.] 
These  two  seets,  though  frequently  eonlounded,  differed  in  many 
essential  particulars ;  the  Ebiotdtes  held  many  erroneous  opinloBB  on 
some  of  the  leading  doctrines  of  the  ChriaUan  faith,  wh^  the  former 
only  differed  from  the  orthodox  in  mamtaimag  that  Jewish  Christaaos 
were  bound  to  observe  the  Mosaic  law  as  well  aa  the  preeepts  and 
eommandmenta  of  the  Christian  religion.    The  early  fathers  do  not 


appear  to  have  regarded  the  Nazarenes  as  heretics,  indeed  the  name 
was  applied  commonly  to  all  the  disciples  of  Christ.  This  may  be  the 
reason  why  we  find  no  mention  of  them  till  the  fourth  century,  when 
they  are  named,  for  the  first  time,  by  Epiphanius,  and  when  it  is 
asserted  they  have  some  peculiar  opinions  as  to  the  divinity  of  Christ. 
On  the  gospel  of  the  Nazarenes,  see  Gospel. 

(Burton's  Lectures  on  the  EeeUncutical  History  of  the  Second  and 
Third  Centuries ;  Mosheim's  Ecclesiastical  History ,  vol.  i.) 

KE  EXEAT  REGNO,  is  a  writ  which  issues  out  of  Oiancery  on 
the  application  of  a  complainant,  to  prevent  his  debtor  from  leaving 
the  resdm,  being,  in  short,  the  capias  of  the  Court  of  Chancery.  It  is 
directed  to  the  sheriff  of  the  county  in  which  the  debtor  is ;  and 
commands    him  to   cause    the   debtor   to   give    sufficient    bail    or 

security,  in  the  sum  of /.,  that  he  will  not  go,  or  attempt  to  go, 

into  parts  beyond  the  seas,  without  leave  of  the  court ;  and  in  case  ne 
shall  refuse,  to  commit  him  to  prison  until  he  shall  do  it  of  his  own 
accord,  &c. 

The  writ  cannot  be  applied  for  unless  in  a  suit,  that  is,  unless  a  bill 
is  already  filed;  but  a  plaintiff  may  apply  for  it  in  any  stage  of  a  suit, 
whether  the  writ  is  prayed  for  by  the  bill  or  not.  There  must  be  a 
debt  in  equity  actually  due  at  the  time  when  the  writ  is  applied  for ; 
for  the  writ  is  not  obtainable  for  a  demxmd  on  which  a  party  can  be 
held  to  bail  at  law.  The  affidavit  must  also  show  that  the  defendant 
is  going  abroad,  or  it  must  show  facts  which  prove  that  conclusion, 
and  that  the  debt  will  be  in  danger  if  he  quit  the  realoL  The  writ  may 
be  moved  for  ex  parte,  and  issues  until  answer  or  further  order.  A 
defendant  may  apply  to  discharge  the  writ  on  putting  in  his  answer. 

This  writ  is  founded  on  the  real  or  supposed  prerogative  of  the  king 
to  restrain  his  subjects  from  departing  from  the  realm.  The  "  Natura 
Brevium  "  contains  two  forms  of  writs,  one  of  which  has  for  its  object 
to  restrain  a  clergyman  from  going  abroad  without  the  king's  licence ; 
and  commands  the  sheriff  to  take  security  from  him  or  commit  him  to 
prison ;  the  other  has  for  its  object  to  prevent  a  layman  from  going 
abroad  without  the  king's  licence ;  but  it  requires  no  security  from 
the  party,  and  differs  in  several  other  respects  from  the  other  writ. 
These  writs  are  both  entitled  De  Securitate  Invenienda,  &c ,  and  seem 
to  be  in  substance,  though  not  in  name,  writs  of  Ne  Exeat  Regno. 
From  tho  former  the  present  writ  seems  to  be  derived. 

It  is  said  that  the  object  of  the  writ,  as  applied  to  clergymen,  was  to 
prevent  them  from  having  freauent  intercourse  with  the  Papal  see. 
Wliether  the  prerogative  on  which  these  writs  were  founded  was  a 
usurpation  on  the  part  of  the  crown  or  not,  is  a  matter  which  has  been 
somewhat  discussed.  The  opinion  that  such  a  power  aa  that  which  is 
exercised  by  this  writ,  "  appears  to  have  been  unknown  to  the  ancient 
common  law,  which,  in  the  freedom  of  its  spirit,  allowed  every  man  to 
depart  the  realm  at  his  own  pleasure  "  (Beames),  is  a  vague  surmise, 
expressed  in  language  equally  vague. 

{A  Brief  View  of  the  Writ  Ne  ExeaJt  Regno  by  Beames.) 

KfcAP  TIDES.    [Tides.] 

NEBULA.  A  class  of  objects  in  the  sidereal  heavens,  distinguish- 
able by  a  dim  light  and  the  absence  of  any  definite  outline.  The 
earliest  notice  of  nebulse  is  to  be  found  in  the  '  Syntaxis '  of  Ptolemy, 
who  haa  inserted  five  objects  in  his  catalogue  under  the  appellation  of 
cUmdy  stars.  The  application  of  the  telescope  to  astronomical  observa- 
tion revealed  the  real  nature  of  the  earlier  nebulie.  It  was  found  that 
in  every  instance  they  really  consisted  of  an  aggregate  number  of  stars, 
apparently  so  close  to  each  other  that  they  failed  to  produce  an  im- 
pression of  their  individual  existence  upon  the  eye.  In  1614,  Simon 
Marius  discovered  a  nebula  in  the  constellation  Andromeda,  which 
seemed  to  be  of  a  totally  different  nature  to  any  of  the  nebulsd  hitherto 
discovered,  inasmuch  as  when  observed  in  the  telescope  it  was  found  to 
be  irresolvible  into  stars.  Its  discoverer  compared  the  aspect  presented 
by  it  to  that  exhibited  by  the  light  of  a  candle  when  viewed  through 
a  transparent  horn.  In  1618  a  similar  object  was  discovered  in  the 
constellation  Orion,  by  Cyxatus,  a  Swiss  astronomer.  Huyghens,  who 
recognised  this  nebula  in  1656,  without  having  been  aware  of  its  pre- 
vious discovery,  was  struck  with  amazement  at  its  singular  aspect. 
The  r^on  in  the  vicinity  of  the  nebula  being  intensely  Uack,  he  con- 
ceived that  the  phenomenon  was  occasioned  by  looking  through  an 
aperture  in  the  heavens  into  the  luminous  r^on  beyond. 

About  the  middle  of  the  last  century,  the  number  of  nebtiltt  dis- 
covered by  astronomers  amounted  to  Httle  more  than  twen^.  In 
1755,  Lacaille,  the  French  astronomer,  announced  to  the  Academy  of 
Sciences  the  existence  of  42  additional  nebulse  in  the  southern  hemi- 
sphere. He  divided  them  into  three  distinct  classes.  The  first  elaos 
comprised  those  objects  which,  when  viewed  in  the  telescope,  were 
found  to  retain  their  nebulous  aspect  without  affording  any  indication 
of  sidereal  structure.  The  second  class  consisted  of  sudi  nebulo  as 
were  resolvable  by  the  telescope  into  stars.  The  third  class  consisted 
of  stars  surrounded  by  a  nebulous  substance.  Messier,  another  French 
astronomer,  was  the  discovdrer  of  no  fewer  than  103  new  nebulss.  His 
observations  are  recorded  in  the  '  Memoirs  of  the  Academy  of  Sciences ' 
for  1771,  and  in  the  volumes  of  the '  Connaissance  des  Tempa '  for  1783 
and  1784. 

The  elder  Herschel  was  the  next  astronomer  who  contributed  towards 
the  existing  knowledge  respecting  nebulse.  In  1786  he  communieoted 
to  the  Royal  Society  a  catalogue  of  1000  new  nebulas.  This  was  f<^ 
lowed  by  a  second  catalogue,  communicated  to  the  same  Society  in 
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1789,  and  containing  1000  additional  nebulae.  In  1802,  he  communi- 
cated a  third  catalogue  of  nebulse,  containing  600  new  objects.  On 
this  last  occasion  he  distributes  the  various  objects  of  the  stellar  regions 
into  twelve  distinct  classes. 

I.  Jntulated  stars,  such  as  Arcturus,  Capella,  Sirius,  ftc. 

II.  Binary  stars,  or  in  other  words,  systems  of  two  stars  revolving  in 
each  case  about  their  common  centre  of  gravity. 

III.  Triple  and  Multiple  stars. 

IV.  Clustering  collections  and  the  Milky  Way,  Herschel  was  of 
opinion  that  in  many  parts  of  the  heavens  the  stars  afford  indications 
of  collecting  together  and  forming  distinct  clusters  from  the  effect  of 
their  mutual  attraction.  He  supposes  that  the  Milky  Way  is  under- 
going a  process  of  disruption  from  this  cause. 

V.  Groups  of  stars.  This  consisted  of  aggregrations  of  stars  which 
did  not  exhibit  any  regularity  of  outline,  nor  condensation  in  any  part 
of  their  structure  indicative  of  their  forming  separate  systems. 

VI.  Clusters  of  stars. — These  were  objects  of  a  round  form,  present- 
ing in  all  cases  a  gradual  condensation  towards  the  centre. 

VII.  N^mlce. — These  were  supposed  to  be  objects  consisting  in 
reality  of  ag^egate  collections  of  stars. 

VIII.  Stellar  nebula:.-  These  were  imagined  by  Herschel  to  be  clusters 
of  stars  situate  at  such  immense  distances  as  to  put  on  the  aspect  of 
merely  luminous  points  with  burs. 

IX.  Milky  nelnUosity.  This  class  consisted  partly  of  aggregate 
collections  of  stars  which  were  nebulous  only  in  appearance,  and 
partly  of  objects  of  a  purely  nebulous  substance,  like  the  nebuU  of 
Orion. 

X.  Nebulous  stars. — These  were  stars  surrounded  by  a  nebulous 
atmosphere. 

XI.  Planetary  nehukn. — This  class  consisted  of  nebulae  of  a  perfectly 
round  form,  exhibiting  a  resemblance  to  the  planetary  bodies  of  the 
solar  system,  only  they  shone  by  a  very  pale  light. 

XII.  Planetary  nebulce  with  centres. — The  aspect  exhibited  by  these 
objects  suggested  the  idea  of  a  gradual  condensation  of  the  nebula  into 
a  single  luminous  point. 

In  1811,  Herschel  communicated  to  the  Royal  Society  a  paper,  in 
which  he  explained  his  views  of  the  transformation  of  nebulae  into 
stars.  He  endeavoured  to  prove  that  the  nebulous  substance,  which 
his  observations  indicated  to  be  extensively  diffused  throughout  the 
sidereal  universe,  had  a  tendency  to  form  into  distinct  aggregations  of 
matter,  in  consequence  of  the  mutual  attraction  of  its  particles,  and 
that  the  resulting  mass  in  each  case  by  a  process  of  gradual  conden- 
sation finally  acquired  the  consistency  of  a  solid  body.  More  recent 
observations  of  nebulae  have  not  served  to  confirm  this  bold  hypoUiesis. 
In  1883,  the  younger  Herschel  communicated  to  the  Royal  Society  a 
paper,  containing  the  results  of  a  re-observation  of  the  nebulae  of  the 
northern  hemisphere.  These  results  are  embodied  in  a  catalogue  con- 
taining 2806  nebulae  and  clusters,  of  which  about  500  were  discovered 
by  himself.  In  1828,  Mr.  Bunlop  communicated  to  the  Royal 
Society  a  catalogue  of  629  nebulae  and  clusters  observed  in  the 
southern  hemisphere;  and  in  1847,  the  younger  Herschel  published 
the  results  of  his  astronomical  observations  at  the  Cape  of  Good 
Hope  which,  besides  various  other  objects  of  importance,  contained 
a  catalogue  of  1708  nebulae  and  clusters  observed  in  the  southern 
hemisphere. 

The  most  recent  contribution  to  nebular  astronomy  is  due  to  Lord 
Rosse,  who  in  1850  communicated  to  the  Royal  Society  a  paper,  con- 
taining the  results  of  observations  made  by  him,  chiefly  with  his 
celebrated  six  foot  reflector.  One  of  the  most  remarkable  facts  dis- 
closed by  these  observations  consists  in  the  spiral  arrangement  of 
several  of  the  objects.  It  appears  also  from  them,  that  many  nebulae 
which  had  been  previously  considered  as  irresolvible  objects,  consist 
of  agglomerations  of  stars,  and  the  conclusion  naturally  suggested  by 
such  observations  is,  that  all  nebtilae  are  in  reality  nothing  more  than 
aggregate  masses  of  stars,  which  merely  require  telescopes  of  adequate 
power  to  reveal  their  true  structure. 
NECESSITY.    [Free  Will.] 

NECRO'SIS  (from  ytKp6s, "  dead/')  is  the  term  appUed  particularly 
to  mortification  or  death  of  bone.  Its  general  causes  and  Uie  mode  of 
reparation  are  the  same  as  those  of  mortification  generally.  [Morti- 
fication; Inflammation;  Bone.] 

NEEDLE  MANUFACTURE.  This  branch  of  industiy  is  supposed 
to  have  originated  in  Spain,  from  the  circumstance  of  the  name 
Spanish  medles  being  originally  used  in  England,  although  the  art  was 
brought  here  from  Germany.  Needles  were  first  made  in  England 
about  the  year  1566,  by  Elias  Crowse  or  Krauso,  a  German,  who  settled 
in  Lfondon ;  or,  as  others  say,  by  a  Spanish  negro,  who  refused  to  reveal 
the  secrets  of  his  art.  The  manufacture  was  lost  to  England  for 
nearly  a  century,  but  recovered  about  1660,  by  Christopher  Greening, 
who  settled  at  Long  Crendon  in  Buckinghamshire.  The  reputation 
long  enjoyed  by  Whiteehapd  needles  points  out  the  particular  lo<»lity 
In  London  where  the  manufacture  was  once  carried  on.  At  the  present 
time,  the  largest  numbers  of  needles  are  made  at  Redditch  in  Worces- 
tershire, at  Hathersage  in  Derbyshire,  and  in  and  near  Birmingham. 

The  manufacturing  processes  are  as  follows :— The  steel  is  procured 
from  the  Sheffield  or  Birmingham  wire-drawers,  in  coils  of  121b.  or 
14  lb.  of  wire.  The  usual  sizes  of  sewing  needles  vary  from  ijk  io  ^  of 
an  inch,  and  the  wire  is  selected  of  corresponding  thicktiess.    The  wire  is 


cut  into  lengths  equal  to  two  needles ;  and  these  lengths,  being  ^ 
together  in  a  bundle,  are  brought  to  a  glowing  heat,  and  bound  t'l^ 
ther  by  means  of  iron  rings  from  three  to  seven  inches  in  dmi»e, 
placed  at  each  end  of  the  bundle.  This  bundle  is  then  placed  s  t 
cast-iron  table,  and  rolled  to  and  fro  upon  it,  under  the  preazoie  •:•> 
flat  bar  of  iron,  by  which  means  the  wires  are  made  perfectly  stri^ 
Several  of  these  wires  are  then  taken  by  the  grinder,  and  tc^eiWzt 
pointed  on  a  small  dry  grindstone.  This  process  requires  coosidenif 
dexterity  for  its  proper  accomplishment,  as  each  wire  must  be  k  br<: 
by  the  grinder  as  to  revolve  in  contact  with  the  grindstone,  hub 
dry -grinding  which  makes  the  trade  of  a  needle-grinder  so  injurioc^- 
healUi,  through  the  inhaling  of  the  small  partides  of  steel  vhkl^ 
thrown  off  during  the  operation.  A  preservative  against  this  er2hi 
been  provided :  this  consists  of  a  mask  of  magnetic  wire-gause,  vgr* 
as  to  protect  the  mouth :  the  particles  of  metal,  being  attractri  V 
this  means,  are  prevented  from  passing  into  the  lungs.  It  L«  i-: 
seldom  however  that  the  grindera  can  be  induced  to  wear  these  jma 
Needle-grinding  is  a  well-paid  but  destructive  employment;  somens 
can  grind  10,000  in  an  hour. 

When  the  pointing  (at  both  ends)  is  finished,  tlie  holes  or  eja  £« 
perforated.  This  operation  (on  the  hand  method)  is  usually  perfot^ 
by  females.  The  tools  employed  are,  a  small  anvil  fixed  on  the  t(fi 
bench,  a  hanuner,  a  finely-pointed  and  well-tempered  steel  pimcL . 
pair  of  plyers,  a  file,  and  a  block  of  lead.  The  woman  makes  an  iods^ 
tation  on  one  side  by  means  of  the  punch  and  hammer ;  the  needk  i 
then  taken  from  the  anvfl,  and  being  placed  with  the  indented  r: 
downwards  on  the  block  of  lead,  tihe  perforation  is  completed  b 
striking  with  the  punch  and  hammer  on  the  opposite  side  of  the  mix 
Holding  then  the  needle  in  the  plyers,  the  head  is  somewhat  bent  sL 
with  the  file  the  guttering  is  performed,  which  is  the  forming  d  t^ 
channel  that  may  be  seen  on  each  side  where  the  perforation  b  cm*' 
The  head  is  then  smoothed  by  passing  the  file  over  it.  Neccie^  \ 
which  the  name  drilled-eyed  is  applied  are  perforated  in  the  mi:^ 
here  described,  but  the  additional  process  is  used  of  smoothing  the  tt" 
by  means  of  a  drill  after  it  is  perforated.  In  this  hand  meUi>>i.*:- 
wire  is  cut  into  two  before  the  perforating,  and  the  end  of  eaek  \"i 
is  slightly  flattened  with  a  hunmer  before  the  punch  and  dnQ  r 
employed. 

Machines,  however,  at  first  used  for  large  needles,  are  now  gaienly 
used  for  all  sizes.  The  wires,  each  about  three  indies  longift<n?r 
needles  known  as  No.  6,  are  subjected  to  a  stamping  machine,  in  vi- 
a  weight  of  80  lbs.  is  brought  down  to  stamp  the  gutter  on  eads  r^ 
of  the  needle,  and  to  make  an  indentation  partly  through  ihtr^ 
this  is  done  at  the  rate  of  4000  wires  in  an  hour.  A  small  hand -frtf. 
worked  by  boys,  then  drives  each  indentation  right  through  the  r.^:, 
thus  tnalnTtg  pezforationa  for  the  eyes  of  two  needlee.    In  fg.  1|^^< 


Wg.  1.— Wercing  Need!es. 

the  double  needle,  resting  on  the  anvil  a,  held  in  its  place  hfi,v^ 
pierced  by  e>  The  wires  are  then  **  spitted  ;*'  that  is,  two  fine  wires  ^ 
made  to  poas  through  the  two  eyes  of  sevwal  dozens  of  them,  to  \tM 
them  while  a  man  Ses  off  the  burr  left  by  the  stamping.  The  vc^ 
man  then  bends  and  works  the  oomb  of  wires  to  and  fro  betw«s  U' 
hands,  until  he  breaks  each  wire  into  two,  leaving  an  eye  or  perfon^^ 
to  each  half.  Pig.  8  shows  five  different  stages  of  the  needie^  cr 
to  the  point  where  the  wire  is  just  about  to  be  severed  into  tv 
and  magnified  representations  of  the  last  three  of  those  stages.  7^' 
filer  and  two  spittera  prepare  4000  needles  in  an  hour. 

These  operations  being  performed  when  the  steel  wires  are  io  >  i>^ 
state,  the  wires  become  more  or  less  bent,  and  must  be  straightese^- 
which  is  done  by  rolling  them  on  one  plate  of  metal  by  a  smaller  \^ 
dexterously  handled ;  this  is  called  toft-straightemmg.  The  needl<$  J^ 
then  placed,  many  thousands  together,  in  a  kind  of  crucible,  »^ 
covered  over  with  ashes;  after  which  they  are  put  into  a  cloae  idivsfl 
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and  eipoaad  to  a  cherry-red  haat.  WIieD  Uiis  degree  of  beat  hsa  been  delicate  touoh,  aided  by  a  qui<^  eye,  aha  diawa  out  latsrall;  to 
attaiD»J,  the  orucibU  is  withdiawn,  and  the  needlea  are'  dropped  into  right,  tboae  which  have  tlieir  eyea  on  the  right,  and  to  the  left,  t 
ootd  water  or  oil ;  from  thla  they  are  taken  out  and  put  upon  an  iron 
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plate  almoat  red  hot,  where  tbej  are  turned  abont  aa  st  to  cause  the 
beat  to  apply  equally  to  all ;  and  as  fast  u  the  needlea  become  of  a 
blue  colour,  they  are  remOTed  aa  being  of  a  proper  temper. 

Such  of  the  needlea  aa  now  appear  croaked  are  atraightened  on  a 
amall  anvil  by  blows  from  a  hammer  ;  a  procesa  conducted  hj  women, 
and  called  Aammer-ilraighletiing. 

The  needles  are  next  ranged  in  panllsl  rows  upnn  a  coane  cloth, 
which  haa  been  smeared  with  a  mixture  of  oil,  loft  ■oap,  and  fine  emery 
powder.  Id  this  cloth  from  10,000  to  50,000  neodlea  are  rolled  up, 
and  twenty  or  thirty  of  theie  lolla  are  placed  together  in  a  machine 
like  a  maogle.  The  roUing  to  which  they  are  here  subjected  ia  ocm- 
tinued,  by  meane  of  steam  or  water  power,  for  two  and  aometimea 
three  days,  during  which  time  the  cloth  wrappera  being  worn  out, 
require  to  be  once  or  twice  replaced  by  new  one*.  The  finest  needlea 
require  forty  houra  of  this  kmd  of  biction.  When  taken  out,  after 
roUing,  the  tietidlea  are  pei^otly  bright. 


The  eioellancB  of  modem  needlea  conaiafai,  in  part,  in  the  proeeea  of 
driUing,  to  which  the  best  kinds  are  subjected.  When  the  eyes  of 
needles  are  only  stamped  and  pierced,  their  edges  are  apt  to  cut  the 
thread  ;  but  by  a  aubsequent  drilling,  the  eye  becomes  aa  imoDth  a 
polished  u  any  other  part.  To  effect  this,  the  needlea  are  blutd, 
heated  to  a  pauijoular  temper ;  then  cmnttnuni,  to  bevel  the  edgee  of 
the  eye ;  then  driUtd  by  means  of  delicate  wiiee  which  pass  through  the 
avim ;  then  ground  on  small  revolving  gritatonca,  to  give  roundness  to 
the  bead  of  each  needle ;  and  then  poltMhed  by  preasure  against 
revolving  wooden  wheels  oovered  with  buff-leather,  sod  touched  with 
pohshing  paate.  The  different  stages  in  these  highly-Stuahed  needlea 
are  shown  in  fy,  4. 

The  needlea,  whether  of  the  finer  or  commoner  kinds,  are 
examined  for  the  rejection  of  any  that  may  be  imperfect;  and  then 
shaken  in  a  fiat  tray  until  all  become  parallel.  But,  though  parallel, 
they  are  not  n^ular ;  aeeing  that  the  heade  of  some  are  in  one 
direction,  and  those  of  others  in  another.  They  are  brought  into 
regularity  in  a  simple  but  remarkable  way.  A  girl,  seat«d  at  a  window, 
spreads  out  the  needles  before  her,  paiallel  with  the  window;  by  ■ 
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tit.  4.— DriUed-efed  Needles. 

which  hare tlietreysa  on  the  left;  and  then  combinea  the  two  parcel*. 
Women  then  separate  the  needlea  into  parcels  of  25,  and  wrap  them 
up  in  blue  papers — at  the  rate  of  8000  needlee  in  an  hour.  Labels  ars 
pasted  on  Oio  papers  and  dried ;  £0  papers  are  packed  into  a  parcel; 
and  from  10  to  GO  parcels  sre  made  up  into  a  bundle,  for  the  wholeaale 
trade.  If  for  exportation,  the  bundles  are  placed  in  soldered  tin 
boxes.  A  bundle  of  10,000  needles,  of  the  Idnd  called  No.  6,  forms 
a  oompact  mass  G  inoli«  long.  Si  wide,  and  2  ii  "  '  ' 
Bedditoh,    "  '  


edditoh,  which  w 


*  years  ago,  i 


trade.  EUght  or  ten  thousand  persons  are  employed  ii 
the  town  and  neighbourhood ;  and  these  support  the  bulk  of  the 
remaining  part  of  the  population.  The  work  is  conducted  on  two 
different  systems,  the  factory  and  the  domestic.  On  the  factory 
system  a  large  building  is  constructed,  supplied  with  steam  or  watw 
power,  and  with  afBcient  machines  of  all  kinds ;  and  in  this  building 
all  the  processes  are  conducted.  On  the  domestic  system,  country 
people,  living  within  'a  few  miles  of  Redditch  on  all  mdn,  come  to 
the  waiehouaee  or  loanufactoriea  in  the  town,  fetch  away  a  packet  of 
wires  or  needles,  take  it  home,  do  a  portion  oi  the  work,  and  return 
the  packets  to  the  warehouses.  Some  do  the  annealing,  some  the 
pointing,  some  the  piercing,  some  the  drilling,  Ac. ;  each  person,  (of 
whom  more  than  half  are  females)  being  competent  for  only  one  branch 
of  the  manufacture.  The  product  of  the  whole  neighbourhood,  eveB 
several   years  ago,  wss   supposed  to    reach   100,000,000   needles   per 

NEOATIVE  QUANTITIES.  This  subject  is  considered,  as  a  patt 
of  the  most  complete  algebra,  in  the  article  Alqebba,  In  the  present 
article  we  confine  ouiielvea  to  such  a  view  as  may  be  sufficient  for 
ordinary  algebra. 

In  the  oldest  treatises  on  algebra  which  exist,  there  ia  mention  of  % 
modilkation  of  i]uantity  unknown  in  arithmetic,  called  rugativt  quan- 
tity, as  distinguished  fi^m  potititt.  In  the  Viga  Oonita  [Viqa  Oanita, 
Bioo.  Div,]  we  find  this  distinction  and  the  rules  for  its  use  precisely 
ai  in  modem  treatises.  One  of  the  commentator*  says  that  negation  U 
contrariety  ;  and  the  '  Liliwati '  contsina  the  geometncal  interpretation 
of  a  negative  line — namely,  a  line  measured  in  the  direction  contrary  to 
that  of  a  positive  line.  The  commentator  says  that  Patna  is  fifteen 
yojansa  east,  and  Allahabad  eight  yojanas  west,  of  a  plaoe  called 
Varanasi;  "Uie  interval  or  difibrence  is  twen^-lhree  yojanas,  and  is  not 
obtained  but  by  addition  of  the  numbers.  Therefore,  if  the  differetitt 
between  two  contrary  quantities  be  required,  their  nun  must  be  taken." 
Surely  it  vrill  be  said  that  algebra  began  in  a  strange  confusion  of 
ideas ;  but  yet  the  fault  is  rather  in  expresuon  than  in  conception.  An 
art  waa  in  existence  presenting  undoubted  means  of  discovering  truth, 
commencing  with  a  generalisBtioQ  of  which  the  UK  was  obvious,  but 
not  the  meaning-  In  Diophantus  we  find  the  oommau  rule  announced 
OS  a  definiljon  (without  even  a  previous  notice  of  the  distinction  of 
quantities)  in  terms  as  broad  aa  the  following : — "  At nf ii  4rl  Aii^iv 
ToAAowAmriairMiffii  roiti  Bitapto',"  fto. — literally,  "  Defect  upon  defect 
repeatsd,  makes  existence."  In  Hohammed  Ben  Musa  [Alqxbba]  the 
rules  are  announced  in  the  same  way,  though  the  separate  existence  ol 
positive  and  negative  quantities  does  not  seem  to  be  assumed  :  it  mutt 
be  remembered  that  this  work  was  written  for  popular  use.  The 
European  promoters  of  algebra,  with  the  exception  only  of  Vieta, 
adopted  the  use  of  two  species  of  Quantities,  positive  and  negative, 
with  the  explanation  above  noticed.  Tieta  not  only  avoided  the 
negative  quantity,  but,  so  far  «  he  oould,  dispensed  with  subtractive 
terms  and  subtraction  itself.  He  discards  the  double  nature  of  quan- 
titles  in  the  words  "  Plus  autem  vel  minus  non  constituunt  generft 

It  is  not  our  intention  to  follow  the  earlier  algebrusta  through  tb^ 
different  naee  of  negative  quaotitiea.  These  creations  of  algebnt 
retained  their  existence,  in  the  face  of  the  obvious  deficiency  of 
rational  explanation  which  characterised  every  attempt  at  their  theory. 
Newton  and  Euler  distinctly  admit  the  existence  of  the  quantity  less 
than  nothing  :  the  latter  averts  that  a  man  who  has  no  property,  and 
is  in  debt  50  crowns,  would  only  have  nothing  if  any  one  else  mads 
him  richer  by  a  gift  of  GO  crowns,  and  therefore  begins  with  GO  crowns 
lea  than  nothing.  Elementary  treatises  for  the  most  part  try  to 
append  an  explanation  of  negative  quantities  to  an  algebra  which  is 
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flottuDg  mofre  than  oHthinetfo,  huBtead  of  introducing  thosd  new 
fttattrautions  which  sre  th6  btais  of  thd  tf6parftto  Bcienc^:  so  ibat 
algebra,  instead  of  being  systematically  leamt,  is  collected  by  slow  and 
often  dubious  steps  from  arithmetical  ezampleSj  in  which  the  rules  of 
operation  of  the  former  science  are  employed,  preceded  by  the  prin- 
dplee  of  the  latter.  Few,  therefore,  acquire  a  real  perception  of  the 
meaning  of  the  subject,  except  those  who  study  mathematics  to  great 
extent.  It  is  matter  of  notoriety  that  difficulties  attend  the  beginner 
in  algebra  of  a  nature  totally  ditferent  from  those  which  are  found  in 
geometry ;  so  that  while  a  pehson  who  las  read  a  fe#  books  of  Euclid 
may  be  imagined  otpable  of  writing  an  intelligent  commentary  on  what 
he  knows,  another  wtio  has  mastered  a  common  denientary  treatise  on 
algebra  is  conscious  only  of  a  rrcat  increase  of  forking  power,  with  a 
glimmering  of  prineiplea  whicn  owe  their  receptidh  more  to  the  never- 
failing  accuracy  of  their  results  than  to  native  evidence  or  logical 
deduction  from  easily  admitted  truths. 

We  must  premise  that,  as  in  all  other  cases  where  the  first  principles 
of  «  fbimeo  W^  \sehn  tagttet  of  dispute.  It  hf  ltd  mevaa  fimtHvn  that 
(Hid  view  of  ihb  subject  ii  tUi^  most  esAy  fo  every  mind.  Soriiething 
must  depend  6h  the  inteU%cttUll  constitutioh  of  ihe  inditldtial ;  atid  if 
this  be  moit  probably  trttb  iH  geometry,  the  Remark  ft^ipliett  t^lth  still 
greater  force  t0  algebta. 

Thd  fir«t  abstracticMi  #hic1i  me^  tts  iii  (triihinetic  follows  the 
transition  from  actual  magnitude  (concrete  nuiiibers.  so  called)  to 
their  numerical  representations.  W6  then  find  generjil  properties  of 
numberi,  m  which  we  learli  to  consider  qumb^r  independently  of  a 
ipedfib  eonc^etd  unii  ThUi^  weaeein7-t-5  —  3^7— 8-f5a  l-ekiion 
equally  thiii.  whatever  may  be  the  nature  of  biagnitiide  of  the  unit. 
When  we  dfop  the  concrete  numbef  and  rise  to  the  abstract,  ^e  gain 
■otoetlring  more  by  the  tracosition  than  immediately  appears ;  and  this 
the  stndent  shotild  particularly  note,  because  some  of  the  Succeeding 
difficulties  Which  attend  the  passage  into  algebra  are  very  slinilar  in 
dhatacter,  though  preceded  by  a  stranger  and  harder  process.  The 
openltitin  of  mnltiplication  takefl  a  power  and  a  property  which  It  had 
not  before  :  thus  if  we  denote  concrete  number  by  Roman  nunierals, 
snd  if  #e  Apeak  of  yatds,  it  is  clear  that  fl  x  VII  =  XXXV,  or  7  yards 
taken  5  tfines  is  85  yardd.  Btit  We  toay  not,  therefore,  sajr  that  VII  x 
0  =  XXXV,  for  VII X  6,  the  number  0  multiplifed  by  7  yards  [Multi- 
tiAoAtiov],  is  an  incongrttoU6  and  tmmeaning  set  of  wordft,  ahd  it 
would  bfe  ^tially  improper  to  say  that  it  is  and  it  is  not  35  yards.  In 
abstract  nuinbers  no  such  caution  is  necessary :  7  x  5  and  5x7  a^e  both 
the  same.  If  men  had  never  considered  number  independently  of 
magnitude  measured  or  repeated  by  it,  the  arithmetician  would  have 
confounded  VII  x  6  ahd  9  x  VII,  because  he  woula  soon  have  found 
that  no  false  results  would  have  sprung  thei'cfrom;  while  Vll  x  5 
would  have  been  a  sort  of  impossible  quantity,  Useful  In  practice  and 
difficult  in  theory. 

Wt  are  no\^  on  the  ground  of  abstract  arithmetic,  aiid  oh  examiiiing 
the  four  fundamenial  operations,  we  see  no  difficulty  in  either  addition. 
multiplication,  ot  division.  So  soon  as  we  have  mastered  the  subject 
of  fractions,  and  hdVe  clearly  admitted  the  introduction  of  a  part  of  a 
tepetition  [Mutti plica tioN],  we  say  as  follows :— Lot  a  and  h  be  any 
two  numbers  ot  fractions,  and  d+B.  aft,  and  a  :  6  inust  be  real 
numbers  or  fractions,  assignable  by  demonstrated  operations  so  soon 
is  d  and  b  are  assigned.  But  there  is  still  a  restriction  upon  the 
possibility  of  subtraction:  a— 5  has  no  imaginable  existence,  unless 
d  be  gteater  than  6 ;  \Vhen  a  =  6.  the  magnitude  of  o— 6  vanishes 
entirely,  and  when  a  Is  less  thah  o,  the  direction  to  perform  a— &  is 
just  the  6anie  as  asking  for  a  i)art  \iliich  shall  be  greater  than  the 
whole  of  which  it  la  a  part.  If  we  confined  oui-sclves  to  particular 
arithzpetic,  in  -which  all  liumberd  Used  have  specific  values,  it  would 
most  likely  be  thought  of  ho  use  to  carry  the  subject  further,  and  in 
one  point  of  view  correctly;  thdt  is,  it  would  be  of  littld  moment  to 
deduce  methods  by  whicn  an  individual  so  careless  aS  to  write  down 
flUd  operate  Upon  such  a  symbol  as  3  -  4  might  be  enabled  to  arrive  at 
a  subsequent  coirection  of  the  mistake  which  a  glance  at  the  symbol 
should  shbw  hiin  he  has  made.  But  when  we  use  general  symbols  of 
number,  we  are  liaV^le  to  ni intakes  of  two  kinds,  both  dependent  upon 
oUr  liability  to  invert  the  order  of  terras  of  which  the  kas  should  be 
subtracted  from  the  greater. 

First,  we  may  mistake  the  nature  of  tke  quantity  which  results : 
thtis  if  it  be  part  of  the  conditions  of  a  problem  that  I  pay  £a  and 
receive  £b,  and  if  the  application  of  the  conditions  reouires  that  1 
ihould  state  how  much  I  gain  or  lose,  the  answer  should  be  either  a 
loss  of  £{a—b)  or  a  gain  of  (J^— o),  according  as  a  or  6  is  the  greater. 
We  have  then  the  choice  between  adopting  one  of  these  with  the 
chance  of  being  entirely  wrong,  or  of  worUng  the  problem  in  two 
distinct  ways.  And  if  it  should  happen  that  the  conditions  of  the 
proiilehi  tirescnt  this  alternative  in  six  distinct  instances  (and  some- 
timosj  it  happens  oftener),  there  woukl  be  no  lei*s  than  64  cases  of 
solution,  all,  arithmetically  speaking,  essenUally  diiferent  in  the  mode 
of  obtaining  the  answer,  whether  the  answers  obtained  be  the  same  or 
difierent. 

Secondly,  we  may  make  an  error  of  the  same  kind  in  the  details  of 
operation.  For  instance,  suppose  we  have  a  +  6-c,  which  it  is  con- 
venient to  exhibit  in  the  form  of  a  altered  by  one  single  addition  or 
subtraction.  If  we  assume  an  addition,  and  write  a  +  (6— c),  ws  may 
be  in  error;  for  if  6  be  less  than  e,  the  proper  alteration  is  a-{c-b). 


It  is  evidefii  that  both  specie^  of  mistaike  are  precisely  of  the  same 
kind.  Let  us  call  them,  for  distinction,  errors  of  interpretation  and 
errors  of  operation,  and  let  us  show  first  that  an  error  of  interpretatian 
will  produce  the  error  of  operation  and  no  other.  If,  in  the  first 
problem,  we  suppose  a—b  to  be  lost  where  b—a  is  really  gained,  and 
if  the  problem,  for  instance,  require  the  resuH  of  the  proceeding  to 
be  annexed  to  a  loss  x,  we  shall  suppose  there  is  altogether  a  lueB  of 
x-f  (a— 6),  whereas  it  should  be  a  loss  of  only  :b— (6— a).  Secondly, 
the  error  of  operation  will  produce  the  error  of  interpretation,  when- 
ever any  interpretation  is  made ;  for  when  we  look  at  x  +  (a— 6)  as  a 
loss,  we  shall  evidently  suppose  it  to  be  more  of  a  loss  than  x,  at  that 
a—b  is  lost  besides;  whereas,  had  we  looked  at  x—ib—a),  we  shooid 
have  inferred  that  there  is  a  less  loss  than  ±.  Now  the  first  step  cf 
the  young  algebraist,  before  he  attempts  tiof  thtnsition  from  univeml 
arithmetic  to  algebra,  mtist  be  to  examine  by  matty  instancgw  the  effect 
of  both  classes  of  errors  upon  the  subsequent  proceedings  and  results. 
We  shall  here  only  state  the  truths  at  Which  he  will  finally  arrive,  with 
an  example  of  each.  The  beginner  cannot,  as  the  proficient  may  do^ 
see  a  sufficient  reason  for  these  results  in  the  common  rules  of  a]ge> 
braical  operation ;  and  we  should  doubt  thitt  anything  but  a  larg« 
number  of  examples  would  serve  to  give  him  tJie  iiecessary  insight  into 
the  conclusions. 

1.  The  mistake  of  operation,  how  ofteft  Soever  repeated,  and  how 
complicated  soever  the  deductions  which  may  be  drawn  from  it,  pro- 
duces no  result  in  any  way  different  from  that  ci  the  correct  process; 
that  is,  its  result  can  be  reduced  to  the  result  of  the  correct  prooesg 
by  the  use  of  no  more  than  those  niles  which  apply  in  the  rational 
process.  * 

Thus  if  x+a—b,  wrongly  taken  to  be  2+ (a — b)i  h  being  greater 
than  a,  be  multiplieid  by  x-i-p—q,  wrongly  taken  as  «  4-  (p~'9)t  %  bciiig 
greater  than  p,  we  find  as  ihe  (supposed)  product 

a"  +  (<i— >+i>— }) «+(«— 6)  {p^qh 

to  ^hi6h  ike  applieatioh  of  the  coihinon  rules  ^ves 

a^+ax^bx-^px—qx'fii^'^hp-'aq+hqg 

precisely  the  same  as  the  prodnM  of  ir4  ^1^9  tod  si  ^p—q.  The  reason 
of  this  is  as  follows  : — In  all  the  rational  cases  df  flie  four  opertttione,  a 
term  in  the  eonstrnction  of  wliich  two  Aigns  are  hted  has  +  before  it, 
if  those  two  signs  be  alike,  attd  —  if  they  be  unlike,  as  in 

<i+6-(c— ci),  or  0+6— (<J  +  c— fO 
=a-\-b—e-\-d 

(a->)  (c-d)or(0+o— 6)  (Q+c—d) 

=  0  +  oc— ad— 6c+ 6<i. 

If  then  a  term  were  subjected  to  the  signs  +  +,  it  would  mske  bo 

difierence  if  the  same  term  were  subjected  to  the  signs  -f ,  for 

the  efi'eot  of is  the  use  of  + .    If  then  we  ti^e  «+  a— ft  irrmigij 

as  a;— (6— a),  wo  see  that  when  we  come  to  add  this,  say  to  c«  we  have 

c+{«— (J— a)} 

in  which  a,  before  It  is  disengaged,  must  come  under  the  signs  4- > 

or,  if  the  phrase  be  less  objectionable,  under  the  application  of  the 
roles  to  these  ifgns^  raeeessiTely.    Bat  the  correct  process  would  give 

«+{«+(»— 6)} 

in  which  a  falls  under  the  application  of  ike  rules  to  -f  +  ;  and  soch 

application  to  +  +  gives  the  ssihe  ittult  as  that  to  -| ,  neoenarily 

and  demonstrably,  though  in  one  of  the  two  applications  there  is  the 
symbol  of  absurdity.  In  the  same  way  the  other  cases  may  be  proved, 
whence  it  follows  tost  however  many  of  these  sltttple  operations  may 
be  performed,  no  i^ult  can  arise  except  either  that  of  the  correct 
operation  or  one  which  may  be  brought  to  it  by  the  opezations  on 
signs,  already  described. 

We  must  here  pause  to  remind  the  reader  that  errors,  however 
palpable  and  admitted,  are  hot  hecessarily  prodaettve  of  error.  Trmt 
reasoning,  on  iriie  principles,  muai  lead  to  truth  ;  but  if  for  true  we 
write  false,  and  for  truth  falsehood,  we  have  no  longer  any  right  to  say 
ffitwf,  but  only  mostprobablg  tnil.  If  then  we  can  show  of  a  particular 
class  of  errors  that,  used  in  a  certain  way,  the  results  agree  with  those 
of  true  reasoning  on  true  principles,  we  may  demand  the  use  ef  these 
eri'ors  as  demonstrated  means  of  finding  truth.  The  mind  of  matt 
would  never  stop  at  such  a  point ;  but,  for  all  that^  we  have  the  eea- 
clusion,  as  a  logical  consequence  of  the  rules  of  arithmetic,  that  the 
mistake  of  the  impossible  subtraction  introdueed  in  operatioos,  and 
not  having  previously  vitiated  the  inteipretatioh  by  which  the  funda- 
mental objects  of  operation  (equations)  were  deduced  from  the  eendi- 
tions  of  the  problem,  will  produce  no  falsehood  in  the  result. 

2.  Let  us  now  examine  the  consequences  of  the  etror  of  interpretih 
iion.  The  effect  of  tliis  is,  that  we  write  a—b  instead  ef  b — a,  but  si 
the  same  time  we  suppoiae  the  quantity  of  whieh  we  are  thinking  to 
be  of  a  diametrically  opposite  character  to  that  which  it  Ought  to  luveu 
Lut  also  at  the  same  time  We  add  this  symbol  where  we  shovdd  sub* 
tract  it,  and  vice  versd  ;  so  that  where  we  should  take  a — b,  and  add, 
giving  c+ (a~6)»  we  niake  one  tnistake  in  taking  6— <h  and  anotittr  in 
subUucting,  giving  c—ib-^a).  When  mere  rtiles  eomO  to  he  applied, 
we  find  the  same  result  from  both,  namely,  e •!-  a— 6  snd  e^- ft + a.  We 
might  then  so  manage  as  to  elude  the  actual  prssentstioa  of  the  negs* 
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tive  quantity,  m  in  the  following  problem : — Two  personB  are  now 
aged  60  and  40 ;  at  what  date  is  (was,  or  will  be,  aa  the  paae  may  be) 
the  first  twice  as  old  aa  the  second  f  Let  us  suppose  that  we  reach  the 
date  by  going  a  years  forward  and  afterwards  b  yean  bac)L  from  tho 
epoch  to  w^eh  we  then  com« :  here  is  a  supposition  whieh  is  per- 
fectly competent  to  yield  any  resulb,  before  or  after  the  present  epoch, 
by  propeiiy  aasnming  a  and  6.  But  we  must  now  choose  a  supposi- 
tion ;  let  it  be  that  the  ratio  in  question  exists  at  some  future  time, 
Uiat  is,  a  is  greater  than  6.  In  0—b  yean  then  the  thing  happens; 
consequently, 

60  +  (a-fr)  =  2{40  +  (a-6)}    .    .    (1) 

50  +  a-6=80  +  2o— 26       ...   (2) 
80  +  2a— 26— 60— a  +  6=0 
80  +  0-6=0 
6=a  +  S0. 

Or  any  number  of  years  forward  and  60  more  years  baok  is  all  Uie 
answer  the  conditions  of  the  problem  will  give,  or  the  event  took  place 
30  years  ago.  But  the  correctness  of  this  reasoning  is  only  a  semblance, 
for  the  result  contradicts  the  supposition  on  which  it  was  obtained, 
namely,  that  a  is  greater  than  6.  To  increase  60  by  the  excess  of  a 
over  80  more  than  a  is  beyond  the  power  of  the  arithmetician.  If  then 
it  be  taken  that  a  is  leas  than  6,  or  that  the  event  happened  6— a  yeara 
ago,  we  have 

60-(6-a)  =  2(40-(6-a))    .    .(3) 
60~6+o=80-26  +  2a  ....  (4) 

and  (4)  is  the  same  as  (2) ;  so  that  we  arrive  at  tlie  psme  result 
as  before,  and  find  our  conclusion  to  justify  the  supposition  on 
wiiich  it  was  made.  The  steps  (1)  and  (8)  diiBrer  to  the  same  effect 
as  if  an  error  of  operation  had  been  made  on  (4)  or  (2)  in  retneing 
the  steps. 

In  the  preceding,  by  the  use  of  two  symbols,  a  and  b,  we  have 
enabled  ourselves  to  obtain  a  correct  and  inteUigibie  answer,  even  by 
the  incorrect  process,  since  we  end  with  the  detenninatinn  of  6— a 
(  =  80),  even  where  we  reasoned  on  a— 6.  If  however  we  had  repre- 
sented our  unknown  quantity  by  a  single  symbol,  x,  our  first  process 
would  have  stood  aa  follows  : — 

50  +  a;=2(40  +  ar)  =  80  +  2a: 
a;=60— 80 

And  the  answer  is  obviously  impoosible.    Our  aecond  procew  in, 

60-07=2  (40— ar)  =  80— 2a: 
ar=80— 60=80. 

From  such  instances  as  the  preceding  it  may  be  collected  that  an 
error  of  interpretation,  which  causes  us  to  write  a—b  instead  of  6— a, 
-will,  in  finding  the  value  of  a—b,  cause  an  impossible  subtraction  to 
appear ;  and  viet  vend,  that  the  appeaianoa  of  an  impossible  subtrac- 
tion in  the  result  can  arise  from  nothing  but  a  primitive  error 
of  interpretation  in  fixing  the  nature  of  that  result.  This  point 
must  be  weU  ascertained  by  every  begixmer  from  repeated  instances. 

Such  a  result  as  8  -  8  may  be  writt«n  8—8—6,  or  0—6 ;  so  that  the 
error  of  attempting  to  subtract  8  from  B  is  reducible  to  that 
of  attempting  to  subtract  6  from  noUiing.  At  our  present  point 
we  can  say  tiiatthe  occurrence  of  0—6  shows  us  that  the  result  which 
we  supposed  ourselves  about  to  obtain  was  diametrically  wrong  in 
quality  in  our  previous  supposition  :  thus  in  the  preceding  problem  we 
found  60—80,  or  0—80,  and  the  real  answer  is  80  in  its  msgnitude, 
but  instead  of  being,  as  we  supposed,  80  yean  ajfiter  the  present  time, 
it  is  80  years  before  it. 

Having  arrived  at  this  point,  the  eariier  algebraisU  at  once  received 
such  symbols  as  0—6  and  0—80,  which  they  wrote— 6  and  —80,  ii^ 
the  lust  of  algebraical  objects  of  reasoning,  calling  them  n^ative 
quantities,  and  treating  them  as  diametrically  opposite  in  meaning  to 
6  and  80,  which  should  for  comparison  be  written  0  +  6  and  0  +  80. 
These  they  called  poeitive  quantities.  And,  because,  in  all  possible  sub- 
tractions the  remainder  is  less  than  the  minuend  (a— 6  is  less  than  a) 
they  called  0—6  less  than  nothing.  The  fault  committed  by 
elementary  writers,  in  beginning  algebraical  works  by  an  exhibition  of 
these  definitions  without  the  least  warning  of  the  manner  in  which 
arithmetioal  terms  had  been  extended,  converted  the  whole  science 
into  a  mystery. 

If  we  extend  the  notion  of  quantity  so  as  to  give  diffisrent  names  to 
those  of  diametrically  opposite  kinds,  we  may  caU  one  set  of  quantities 
direct,  and  the  others  inverse.  Thus  property  and  debt,  distance  north 
and  distance  south,  time  before  and  time  after,  ascent  and  descent,  loss 
and  gain,  progression  and  retrogression,  kc  4to.,  axe  of  different  k^ids ; 
either  of  any  one  pair  may  be  called  direct,  but  the  other  is  then 
inverse.  And  in  dreumstaooes  which  require  the  addition  of  the 
direct  quantity,  the  subtraction  of  the  inverse  is  equally  required : 
thus  whatever  an  increase  in  A's  property  will  augment,  a  diminution 
of  it  will  diminish ;  whatever  distance  on  a  line  of  progression  on  that 
line  will  increase,  retrogression  will  diminish.  If  then  we  have  a +6 
where  we  imagine  both  quantities  were  what  we  took  them  to  be ;  but 
if  it  should  turn  out  that  6  is  of  the  contrary  kind,  we  know  that  we 
should  have  had  a^b.  If  we  put  +6  for  the  qusntity  we  thought  we 
were  using,  and— 6  for  ite  opposite;  the  ordiuaiy  rule  ol  signs  will  be 
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sufficient  to  mal^e  the  conversions  which  the  correction  of  the  mistake 
requires.  Thus  if,  j^^tenjlng  only  to  the  rule  that  like  signs  produce  + 
and  i^nUke  eigne  — ,  wi^  treat 

a+(+6)anda  +  (— 6) 

a  +  6anda— 6; 

or,  in  this  instaaee,  the  affixing  of + or— to  a  quantity  aecording  as  our 
initial  supposition  is  correct  or  incorrect,  leavee  us  with  our  result  if 
we  were  oorr^t  and  makes  the  necessary  alteratiott  if  we  were 
incorrect.  The  application  of  the  same  reasoning  leads  to  the 
same  conclusion  in  all  the  cases  of  addition  and  subtractioQ.  Observe 
slso  that  if  any  one,  disputing  the  propriety  of  making  the  signs  +  and 
—take  a  new  meaning,  should  prefer,  say,  to  denote  direct  quantity  by 
the  prefix  of  f ,  and  inverse  quantity  by  that  of  (,  the  rule  he  would 
arrive  at  by  induction  is  that  like  signs  produce  +  for  operation,  and  % 
for  interpretation,  while  unlike  signs  pruluce— for  opemtion  and  6  for 
interpretation;  hereby  like  signs  he  would  find  he  nuist  mean  +  and +  , 
or + and  4f,— and^,  mr— and  |,and  all  othea  unlike.  Hij^  final  rule 
then  would  be,  use  If  as  if  it  were  +  ,  and  §  as  if  it  were—,  so 
that  he  would  ultimately  differ  from  the  algebraist  by  the  con- 
tinual use  of  two  new  signs  without  any  new  uses  or  practical 
meanings. 

In  the  operations  of  multiplication  and  envision  the  rule  of  signs  is 
thus  shown: — It  is  said  that  two  negative  quantities  multiplied 
together  produce  a  positive  quantity,  which  means  that  a  mistake  of 
direct  for  inverse,  or  vi^  vend,  made  in  both  the  terms  of  a  pro- 
duct, produces  no  mistake  in  the  product,  when  the  latter  is  formed 
by  the  usual  rulee.  Thus,  if  a,  which  should  hex — y,  has  been  taken 
to  be  y — x,  and  if  6,  which  should  he  v  —  w,  has  been  taken  to  be 
IS  —  V,  the  algebraical  product 

{w — v)  (y — x)  or  wy—wx — vy-\-vx 

at  which  we  arrive  in  the  mistaken  process,  is  precisely  the  sane  af 

{v  —  w)  {x—y)  or  vx^vy—tcx-\-  vty 

at  whifih  we  ehould  heve  arrived  in  the  correct  process. 

The  first  step  then  from  arithmetic  to  algebra  is  made  by  the  follow- 
ing definitions : — 

1.  Quantities  are  distinguished  into  positive  and  negative,  which  are 
to  be  considered  as  of  diemetrically  opposite  kinds ;  and  common  arith- 
zaetieel  quanUtieg  (abstract  numbers  without  signs) are  to  be  con- 
sidered as  positive.  2.  The  rules  of  arithmetical  algebra  are  to  be 
applied  to  the  extended  algeln^,  and  in  all  cases  in  which  the  latter 
presente  a  case  unknown  to  the  former,  the  rule  of  signs  already  known 
in  the  former  must  be  applied.  The  extension  which  t^es  place  in 
the  terms  Uss  than  not/Ung,  &c.,  will  be  considered  under  the  word 
NoTiUjra. 

The  preceding  extension  gives  an  extended  meaning  to  all  the  terms 
of  operation ;  thus  addition  is  no  longer  the  simple  arithmetical  pro- 
cess, but  a  compound  operation,  fiirst  reducing  a  multiplicity  of  signs 
to  one  alone,  and  then  following  the  direction  of  that  sign ;  and  the 
same  of  subtraction.  Thus  a  —  ( —  6)  is  a  +  6.  It  may  be  asked  then 
how  we  are  to  trace  our  steps  through  any  problem  so  as  to  form  its 
equation  out  of  symbols  wluch  seem  to  have  various  meanings ;  for  it 
might  appear  as  if  the  +  of  algebra  were  either  tho  +  or  — of  arithmetic, 
ae  the  case  may  be.  The  answer  is  very  simple :  since  the  extended 
algebra  is  no  more  than  arithmetic  in  ite  actual  operations,  how- 
ever the  meaning  of  those  operations  may  be  extended,  we  may  be 
sure  that  if  we  assign  a  particular  case  of  a  problem,  and  treat  it 
entirely  as  in  arithmetic,  we  are,  though  with  one  case  only  in  view, 
performing  upon  limited  symbols  (limited  because  we  thmk  at  the 
time  only  of  a  limited  meaning)  the  same  steps  which  we  should  have 
to  follow  if  we  could,  by  one  act  of  the  mind,  gra^  the  symbols  in 
their  utmost  generality. 

NEGATIVE  RADICALS.    [OBQAino  Radicals.] 

NEGOTIABILITY.    [Bill  of  Exchavob.] 

NEMEAN  GAMES,  one  of  the  four  great  national  festivals  ol  the 
Greeks,  derived  their  name  from  Nemea,  a  village  in  the  north- 
eastern part  of  Argolis,  on  the  borders  of  the  Corinthian  territory. 
They  were  celebrated  under  the  presidency  of  the  Corinthians,  Argives, 
and  inhabitante  of  Cleon»  (Scholiast,  on  Pindar) ;  but  in  later  timee 
they  appear  to  have  been  entirely  under  the  management  of  the 
Argives.  (Liv.,  xxxiv.  41.)  They  are  said  to  have  been  celebrated 
every  third  year ;  and  sometimes,  as  we  learn  from  Pausanias,  in  the 
winter  (ii.  16,  §  2 ;  vi.  16,  §  4). 

The  Nemean  games  were  (according  to  some  legends)  first  established 
b^  the  Epigoni,  in  memory  of  Opheltes  (Schol.  on  Pind. ;  Apollod., 
ill.  6,  4;  Pans.,  x.  26,  §  2);  others  attribute  their  foundation  to  Hercules, 
in  honour  of  2!eus,  in  consequence  of  his  victory  over  the  Nemean  lion. 

The  games,  at  first  of  a  warlike  character,  aftm*wards  consisted  of 
harse  and  chariot  racing,  boxing;  wrestling,  archery,  and  casting  the 
spear.  The  crowns  bestowed  on  victors  were  made  of  parsley  [Olticpio 
Gaicxs.] 

NEMESIS  (Ndfitais),  a  femide  Greek  divinity,  who  appears  to  have 
been  regarded  as  the  personification  of  the  righteous  anger  of  the  gods. 
She  is  represented  as  inflexibly  severe  to  the  proud  and  insolent  (&us., 
i.  88;  §  2.) ;  but  she  also  seto  right  the  inequalities  ol  fortune^  and 
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ayenges  wroDg  doing :  in  some  respects  Nemesis  is  the  eauivalent  of 
ooDscienoe.  According  to  Hesiod,  she  wu  the  daughter  of  Night,  by 
othera  she  is  called  the  daughter  of  Erebus.  ('  Theog./  228 ;  compare 
PauB.,  YJLS,  %  1.)  There  was  a  celebrated  temple  sacred  to  her  at 
Bhamnus,  one  of  the  demi  of  Attica,  about  sixty  stadia  distant  from 
Karathon.  In  this  temple  there  was  a  statue  of  the  goddess,  made 
from  a  block  of  Parian  marble,  which  the  Persians  had  brought  thither 
to  erect  as  a  trophy  of  their  expected  victoiy  at  Marathon.  Pbusaniaa 
says  that  this  statue  was  the  work  of  Phidias  (L  83,  §  2,  8) ;  but  Pliny 
ascribes  it  to  Agoiaoritus ;  and  adds  that  it  was  pref  err^  by  M.  Varro 
to  all  other  statues  which  existed.  ('  Hist  Nat./  xxxvi.  A,  §  8.)  A 
fragment,  supposed  by  some  to  be  the  head  of  this  statue,  wan  found  in 
tiie  temple  of  Rhamnus,  and  was  presented  to  the  Britiah  Museum  in 
1820 :  it  is  now  Na  825,  in  the  Elgin  Saloon.  The  inhabitants  of 
Rhunnus  considered  Nemesis  to  be  the  daughter  of  Oceanuo.  (Paua., 
TiL  5,  §  1.) 

The  practice  of  representing  the  statues  of  Nemesis  with  wings  was 
first  introduced  after  the  time  of  Alexander  the  Great  by  the  ixihabit- 
ants  of  Smyrna,  who  worshipped  several  goddesses  under  this  name. 
(Pans.,  TiL  5, 1 ;  ix.  85,  2.)    She  is  often  figured  on  ancient  coins  and 

Sms,  and  sometimes  with  the  attributes  of  Tyche.  According  to 
uller  ('ArchaoL  der  Kunst,'  §  898;  and  see  'Denkmaler  der  Alten 
Eunst,'  Taf.  Ixxiv.),  in  early  art  Nemesis  bore  a  strong  likeness  to 
Aphrodite :  later  there  was  more  of  symbolism  in  representations  of  her. 

According  to  a  myth  preserved  by  Pausanias,  Nemesia  was  the 
mother  of  Helen  by  Zeus;  and  Leda,  the  reputed  mother  of  Helen, 
was  onlv  her  nurse  (i.  88,  §  7);  but  this  myth  seems  to  have  been 
inventea  in  later  times  to  represent  the  divine  vengeance  which  was 
inflicted  on  the  Greeks  and  Trojans  through  the  instrumentality  of 
Helen. 

There  was  a  statue  of  Nemesis  in  the  capital  at  Rome ;  though  we 
learn  from  Plmy  that  this  goddess  had  no  name  in  Latin.  ('  Hist.  Nat., 
xxviii.  5 ;  xL  108.) 

NEOLOGT.    [Rationaluil] 

NEOPHYTES  (from  a  Greek  word  which  means  "  newly  nlanted  ") 
IB  the  appellation  given  to  the  converts  to  Christianity  who  have  just 
received  baptism.  In  the  early  church  the  Neophytes,  after  that 
solemn  ceremony,  wore  white  garments  for  eight  days.  They  were 
also  subject  to  a  strict  discipline  or  probation  for  a  much  longer 
period.  The  Jews,  Mussulmans,  or  Pagans,  who  are  converted  to 
Christianity,  are  called  Neophytes  by  the  Roman  Catholic  missionaries, 
and  there  are  houses  at  Rome  and  other  places  for  their  reception  and 
instruction. 

NEPHRITIS,  inflammation  of  the  substance  of  the  kidney.  Idio- 
pathic nephritis  is  a  very  rare  disease.  When  present  more  or  less 
pain  1b  felt  in  the  r^on  of  the  kidney,  which  is  sometimes  refeired  to 
the  umbilicus.  The  pain  also  shoots  along  the  ureters,  and  there  is  a 
sense  of  numbness  down  the  thigh,  and  in  the  male  there  la  often  pain 
and  retraction  of  the  testicle.  A  frequent  desire  is  felt  to  pass  the 
water,  which  is  sometimes  pole,  but  more  frequentiy  ci  a  deep  red 
colour.  There  are  nausea  and  vomiting,  and  the  bowels  are  constipated. 
There  are  also  the  general  symptoms  of  inflammatoiy  fever.  Some- 
times the  inflammation  proceeds  to  suppuration,  and  then  pus  is  found 
in  the  uiine. 

In  this  disease  the  kidney  after  death  presents  a  softened  structure, 
and  the  veins  are  loaded  with  blood. 

Not  only  is  the  substance  of  the  kidney  subject  to  inflammation,  but 
the  mucous  memlnane  lining  the  tubuli  and  the  pdvis  may  be  the  seat 
of  diffuse  suppurative  or  ulcerative  inflammation,  and  to  this  condition 
the  name  pyelitia  has  been  given. 

Inflammation  of  the  kidneys  is  most  frequently  produced  by  the 
presence  of  a  calculus  in  the  pelvis  of  the  kidney,  an  occurrence  which 
u  ordinarily  called  "gravel"  Gravel  may  however  exist  without 
producing  nephritis  or  pyelitis,  but  is  usually  accompanied  by  severe 
pain  in  the  region  of  tiie  kidneys  which  is  called  nephralgia.  The 
deposits  thus  impacted  in  the  kidney  are  of  various  kinds,  which  form 
calculi  in  the  bladder  and  deposits  in  the  urine  after  it  has  been  passed. 
[Urine,  Morbio  States  of.J 

Nephritis  and  pyelitis  may  be  the  result  of  stricture  in  the  urethra 
which  acts  by  preventing  the  free  disohai^  of  urine,  and  causes 
inflammation  of  tne  ureters,  which  extends  at  last  to  the  kidn^. 

In  the  treatment  of  these  diseases  it  is  most  important  to  ascertain 
and  remove  the  cause.  When  there  is  pus  in  the  urine,  and  the  other 
symptoms  of  nephritis,  the  first  inquiry  should  be  the  state  of  the 
urethra,  and  if   stricture  exists,  it  must  be  relieved.    [Ubithba, 

DiSXABES  OF.] 

In  idiopathic  nephritis  the  treatment  must  be  directed  to  the 
reduction  of  the  inflammation,  and  cupping  over  the  loins ;  purgatives 
and  opiates  will  be  found  most  effectual,  and  time  must  be  given  for 
the  passage  of  the  concretions  from  the  kidneys  into  the  bladder,  from 
whence  they  are  discharged  by  the  urethra. 

NEPTUNE,  the  most  remote  of  the  known  members  of  the  plane- 
tary system.  The  discovery  of  this  planet  bv  means  of  an  investigation 
founded  on  the  perturbations  which  it  produces  in  the  movement  of 
the  neighbouring  planet  Ursnus,  must  ever  be  reg^tfded  as  one  of  the 
most  brilliant  feats  in  the  annals  of  science.  We  proceed  to  give  a 
brief  sketch  of  the  cixcumstances  which  led  to  this  memorable  achieve- 
ment of  pure  theory. 


Soon  after  the  discovery  of  the  planet  Uranus  by  the  elder  Herachel* 
in  1781,  it  was  found  that  it  had  been  observtid  as  a  star  on  several 
previous  occasions  by  various  astronomers  who  were  imaoqnainted 
with  its  planetary  nature.    The  earliest  of  these  obeui  fatione  dates 
from  the  year  1690,fand  isdue  to  Flamsteed.    The  remaining  pLao»  of 
the  planet  were  determined  partly  by  the  same  astronomer,  and  partly 
by  Le  Monnier  and  Mayer.     These  early  observations  were  found 
exceedingly  useful  for  determining  the  orbit  of  the  planet,  eafaseqae&tly 
to  its  discoveiy  by  Herschel    In  1821  Bouvard,  the  French  astrooo- 
mer,  puWishea  new  tables  of  Uranus,  in  the  introduction  to  whidi 
he  announped  an  unexpected  result.    He  expoienced  no  difllcnlty  ia 
satisfying  the  earlier  observations  of  the  planet  by  an  elliptic  orbit  of 
determinate  elements,  nor  in  similarly  representing  the  obserratiaDi 
made  subsequentiy  to  its  discovery  in  1781,  but  he  found  it  impossil^e 
to  include  both  sets  of  observations  in  the  same  orbit.    He  aooordii^^ 
rejected  the  earlier  observations  of  the  planet,  and  constructed  hia  taitim 
exclusively  on  the  basis  of  the  more  modem,  leaving  the  diaoovefy  cf 
the  anomaly  to  future  research.    He  appears  to  have  suspected  that 
the  discordance  was  due  to  the  disturbing  action  of  some  unknown 
planet.    A  few  years  afterwards  this  explanation  received  some  support 
from  the  circumstance  that  the  observations  of  the  planet  madt 
subsequent  to  the  year  1821,  began  to  exhibit  a  deviation  from 
Bouvud  B  tables.    This  deviation  continued  tu  increase,  until  at  length 
in  the  year  1880,  the  error  in  longitude  amounted  to  as  much  aa  half  & 
minute  of  space. 

In  the  year  1884,  Dr.  HuBsey,  writing  to  Mr.  Airy,  annonnoed  that 
he  found  it  impossible  to  reconcile  his  own  recent  observations  of  ih» 
planet  with  Bouvard's  tables.  Taking  this  fact  in  connection  with  the 
diMordances  which  the  French  astronomer  found  to  exist  between  ths 
earlier  and  the  more  modem  observations,  he  suggested  whether  the 
various  errors  might  not  be  attributable  to  the  action  of  some  p]azs«t 
beyond  Uranus,  and  he  expressed  his  intention  of  sweeping  for  the 
undiscovered  body  with  his  laige  reflector,  provided  one  or  two  poeitioos 
of  it  were  determined  empiricaliy.  Similar  suspicions  of  the  existeose 
of  an  exterior  planet  occasioning  the  anomalies  in  the  movement  d 
Uranus  were  entertained  by  M.  Vals,  Mrs.  Somerville,  ProfesMr 
Miidler,  and  several  others. 

It  would  appear  that  Bessel,  shortiy  before  his  death,  had  farmed 
the  resolution  of  determining  the  position  of  the  undisoovered  planet 
bv  an  analytical  investigation  of  uie  subject  On  the  oocasian  oi  a 
visit  which  he  paid  to  England  in  1842,  he  exptemed  to  Sir  John 
Herschel  his  fimi  conviction  that  the  anomalies  were  due  to  the  dia- 
turbing  action  of  an  exterior  planet,  and  he  stated  that  aa  soon  as  he 
had  concluded  certain  researches  in  which  he  was  engaged,  he  would 
seriously  ^ply  himself  to  the  question  of  ascertaining  its  actaal 
position,  tn  accordance  with  this  resolution  he  caused  all  the  obeem- 
tions  of  the  planet  to  be  carefully  reduced  by  M.  Flemming,  a  youog 
Qerman  astronomer,  but  he  was  soon  afterwards  seixed  witi^  the 
illness  of  which  hs  died,  and  no  further  piugicss  was  made  intha 
inomry. 

The  theoxy  of  Uranus  was  shortiy  afterwards  taken  up  as  a  subject 
of  analytical  investigation  by  Mi.  J.  C.  Adams,  of  St.  Jolm's  Colk^ 
Cambridge.  He  was  first  led  to  suspect  that  the  eirors  in  the  tables  of 
the  planet  were  due  to  the  disturbixig  action  of  some  planet  revolving 
beyond  Uranus,  bv  a  perusal  of  Mr.  Ally's  account  of  the  prognas  i 
astronomy  published  in  the '  Report  of  the  British  Assooation,'  for 
1833.  In  his  note-book  he  found  the  following  memorandum  inserted 
under  the  date  of  July  8, 1841.  "  Formed  a  design,  in  the  beginnii^ 
of  this  week,  of  investigating,  as  soon  as  possible  afto*  taking  my  degne, 
the  irregularities  in  the  motion  of  Uranus,  which  are  yet  unaccounted 
for;  in  order  to  find  whether  they  may  be  attributed  to  the  action  of 
an  undiscovered  planet  beyond  it,  and  if  possible,  thence  to  determine 
approximately  the  elements  of  its  orbit,  Ac,  which  would  probably 
lead  to  its  dLscovery." 

Mr.  Adams  took  his  degree  in  January,  1843,  and  shortly  afterwards 
proceeded  to  a  consideration  of  the  theory  of  Uranus.  The  determi- 
nation of  the  position  of  the  imdiscovered  planet  by  means  of  the  oat- 
standing  errors  in  the  motion  of  Uranus  involves  the  solution  of  iriiat 
is  called  the  inverse  problem  of  perturbation.  It  was  neoessaiy,  in  the 
outset  of  his  researches,  to  make  some  assumption  with  respect  to 
the  distance  of  the  undiscovered  body.  In  accordance  with  Bode's 
law  of  the  planetary  distances,  he  supposed  the  distance  of  the  exterior 
planet  from  the  sun  to  be  equal  to  tmce  the  distance  of  Uranus  from 
the  sun.  In  the  autumn  of  1845  his  researches  were  so  Hr  matured 
as  to  suggest  the  expediency  of  instituting  a  search  for  the  undiscovered 
body.  On  one  of  the  last  days  of  October,  1845,  he  called  at  the 
Royal  Observatory  and  left  a  paper  containing  the  following  elemeoti 
of  the  planet,  which  he  had  ascertained  by  a  course  of  rigorous  invet* 
tigation: 

Mean  diitanee  from  the  Sun,  the  earth's  distance  1    «... 

being  represented  by  unity  .        .        •        •    •  ) 
Mean  sidereal  motion  in  S6ft-25  days        •        •    •  1°S0'*9 
Mean  longitade,  Ootober  1,  1845  ....    32S^  S4' 

Longitude  of  perihelion 815^5 

Exoentriclty 0*1610 

Mass  (that  of  the  Snn  being  unity)  .        •        •    .        0*0001650 

These  elements  give  826*  37'  for  the  true  heliocentric  longitude  of 
the  planet  on  October  1^  1845.    The  elements  of  the  planetj  derived 
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from  obaervatioiiB  made  suboequentlv  to  its  disooTery,  assign  824**  48 
as  its  longitude  for  the  aame  day.  Tne  difference  therefore  between  the 
theoretical  and  the  actual  places  of  the  planet  amounts  to  only  1*  49^. 
The  errors  in  the  longitude  of  Uranus  were  shown  to  be  accounted 
for  most  satisfactorily  by  the  disturbing  action  of  the  hypothetic 

planet. 

"  Thus  it  appears  that  as  early  as  the  month  of  October,  1845,  seven 
months  before  any  o^er  person  had  arrived  at  a  similar  ooncluBion, 
Mr.  Adams  had  solved  the  inverse  problem  of  planetary  perturbation ; 
that  by  means  of  his  solution  he  had  discovered,  theoretically,  the 
existence  of  a  planet  exterior  to  Uranus;  and  that  he  had  assigned  to 
the  unknown  body  a  place  in  the  heavens  which  was  subsequently 
fotmd  to  differ  little  more  than  one  degree  from  its  actual  place.  All 
that  was  now  wanting  therefore  to  assure,  both  to  Mr.  Adams  and  to 
his  country,  the  imdivided  honour  of  one  of  the  noblest  discoveries 
recorded  in  the  annals  of  science,  was  some  zealous  observer  to  give 
effect  to  his  results  by  carefully  searching  the  heavens  in  the  vicinity 
of  the  place  indicated  by  his  theory  as  that  occupied  by  the  planet 
If  such  a  scrutiny  had  been  undertaken,  and  prosecuted  for  aome  time, 
it  would  beyond  all  doubt  have  resulted  in  the  actual  discovery  of  the 
planet,  and  the  name  of  Adams  would  have  been  alone  associated  with 
that  remarkable  triumph  of  science.  Such  a  consummation  was  not 
destined  to  be  the  reward  of  Mr.  Adams;  but  this  circumstance 
does  not  detract  in  the  slightest  degree  from  the  merits  of  his 
researches;  for  it  is  now  universally  admitted  that  he  was  the  first 
theoretical  discoverer  of  the  planet,  and  that  as  fsr  as  the  task  of 
the  mathematician  was  concerned  he  left  no  part  of  the  problem 
relative  to  the  determination  of  its  actual  position  to  be  completed  by 
others."  * 

Shortly  after  receiving  Mr.  Adams's  communication  respecting  the 
trans-Uranianpluiet,  Bfr.  Aiij  wrote  to  Mr.  Adams  requesting  to  know 
whether  the  errors  in  the  radius  vector  of  Uranus  were  accounted  for 
by  the  action  of  the  undiscovered  planet  as  satisfactorily  as  the  errors 
in  longitude.  He  considered  that  the  explanation  of  the  errors  of  the 
radius  vector  would  form  an  experimentwn  cruets  for  testing  the 
viJidity  of  Mr.  Adamif s  researches,  and  he  has  stated  that  if  a  satis- 
foctory  reply  had  been  returned  to  his  communication  he  would  at 
once  have  tucen  steps  to  institute  a  search  for  the  planetf  Mr.  Adams 
inadvertently  omitted  to  furnish  Mr.  Airy  with  the  desired  information. 
This  is  more  especially  to  be  regretted  as  it  would  not  have  cost  him 
the  slightest  effort  to  have  returned  a  satisfactory  reply  to  the 
Astronomer  RoyaL 

It  is  right  to  state  that  the  remarkable  researches  of  Mr.  Adams 
were  not  hitherto  published.  In  fact  it  does  not  appear  that  at  this 
period  any  one  was  aoquainted  with  his  labours  except  a  few  of  his 
mends  at  Cbunbridge  and  the  Astronomer  RoyaL 

Allusion  has  been  made  to  the  &ilure  of  Bouvard's  attempt  to  con- 
struct tables  of  Uranus  capable  of  representing  all  the  observations  of 
the  planet.  A  similar  attempt  of  his  nephew,  Eugene  Bouvard,  in  1846, 
was  not  attended  with  much  greater  success.  It  was  probably  this 
circumstance  which  induced  the  late  M.  Arago,  in  the  same  year,  to 
propose  to  BL  Le  yerrier,as  a  subject  of  investigation,  the  irregularities 
m  the  motion  of  Ursnus.  M.  Le  Verrier  was  engaged  at  the  time  in 
researches  on  the  movements  of  comets,  but  he  did  not  hesitate  to 
adopt  the  suggestion  of  M.  Arago,  and  laying  aside  his  cometary 
labours  for  a  future  occasion,  he  commenced  a  rigorous  investigation  of 
the  theory  of  Uranus.  On  the  10th  of  November,  1846,  he  oommuni- 
eated  to  the  Academy  of  Sciences  of  Paris  an  account  of  the  first  part  of 
his  researches.  They  consisted  in  a  new  determination  of  the  elements 
of  tiie  planet  and  a  careful  investigation  of  the  perturbations  produced 
in  its  motion  by  all  the  known  bodies  of  the  planetarv  system  which 
are  capable  of  exercising  a  sensible  influence.  On  the  Ist  of  Jime, 
1846,  M.  Le  Verrier  communicated  to  the  Academy  of  Sciences  an 
account  of  the  second  part  of  his  researches  on  the  theory  of  Uranus. 
Finding  it  impossible  to  account  satisfactorily  for  all  the  observations 
of  the  planet  by  the  existing  theory,  he  was  led  to  consider  whether 
the  outstanding  discordances  between  theory  and  observation  might 
not  be  due  to  the  disturbing  action  of  some  planet  revolving  beyond 
Uranus,  and  the  problem  which  now  presented  itself  to  him  was  to 
determine  Uie  whereabouts  of  the  unknown  body,  corresponding  to  a 
l^ven  instant  of  time.  The  final  result  which  he  deduced  at  this 
stage  of  his  labours  was,  tiiat  on  the  1st  of  January,  1847,  the  true 
heliocentric  longitude  of  the  phmet  was  326%  and  tluit  the  probable 
error  did  not  exceed  10*. 

The  close  accordanoe  exhibited  between  the  results  amved  at  by  Mr. 
Adams  and  M.  Le  Verrier,  independently  of  each  other,  afforded  strong 
evidence  in  favour  of  the  theory  on  which  they  were  founded.  Bfr. 
Airy  was  consequently  induced  to  suggest  to  Professor  Challis,  of 
Cambridge,  the  desirableness  of  instituting  a  search  for  the  planet  with 
the  large  telescope  of  the  Observatory,  known  as  the  Northumberland 
refractor.  Professor  Challis  adopted  the  views  of  the  Astronomer 
Royal,  and  commenced  a  i^ystema&c  search  for  the  planet  on  the  29th 
of  July. 

On  the  81st  of  August,  1846,  M.  Le  Verrier  communicated  to  the 
Academy  of  Sciences  an  account  of  the  thiitl  part  of  his  researches  on 
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the  theoiy  of  Uranus.    The  following  are  his  final  results  in  regard  to 
the  orbit  of  the  unknown  planet  :— 

Semi-azisoftbeorUt 86-154 

Sidereal  revelation         «•••••  S17'S87  years. 

Exeentriclty 0-10761 

Longitude  of  the  perihelion    .        e        •        •    •    S84''  45' 
Mean  longitude,  January  1,  1847         •        •       •    818^  47* 

1 

^•^     V 9300 

True  helioeentric  longitude,  January  1, 1847       •    326^  Sf 
Distance  from  the  ran,  January  1,  1847  •        .    •    88*06 

On  the  2nd  of  September,  1846,  Mr.  Adams  communicated  to  tho 
Astronomer  Royal  the  final  results  of  lus  researches  on  the  disturbing 
planets.  On  this  occasion  he  diminished  the  hypothetic  value  of  the 
mean  distance  from  88  to  87*5.  The  following  are  the  values  of  the 
other  elements  as  deduced  by  him. 

Mean  longitude,  October  1,  1846        •        •        .  838*  S* 

Longitude  of  the  periheUon 290°  11' 

Bzoentridty 0*1 2062 

Mais 0-00015008 

On  the  18th  of  September,  1846,  M.  le  Verrier  addressed  a  letter  to 
Professor  Encke,  the  Director  of  the  Berlin  Observatory,  announeinff 
tp  him  the  results  of  his  researches  on  the  trans-Uranian  planet,  and 
requesting  him  to  institute  a  search  for  it  in  the  region  indicated  l^ 
theory.  This  letter  was  received  at  Berlin  on  the  28rd  of  the  month. 
On  the  same  evening.  Dr.  Galle,  Professor  Encke's  assistant,  examined 
the  r^ons  of  the  heavens  indicated  by  M.  Le  Verrier,  as  oompriaing 
the  locus  of  the  disturbing  planet,  with  the  assistance  of  the  corres- 
ponding map  of  the  Berlin  Academy,  which  had  just  been  engraved, 
and  he  found  that  a  star  of  the  eighth  magnitude,  situate  very 
near  the  place  assigned  by  M.  Le  Verrier  to  the  disturbing  planet,  was. 
not  laid  dovm  on  the  map.  An  examination  of  the  same  region  on  the 
following  evening  established  beyond  doubt  the  interesting  fact  that 
the  object  thus  observed  was  the  planet.  The  following  comparison 
will  serve  to  show  how  nearly  M.  Le  Verrier  approximated  in  his  ' 
researches  to  the  actual  position  of  the  planet : 

True  heliocentxio  longitude,  September  28,  1849     •  826*  87' 
Longitude  assigned  hy  the  theory  of  M.  Le  Ycnier  •  826 

Difference  between  ohaervatian  and  theory       •  67' 

Professor  Challis,  who  had  commenced  a  systematio  searoh  for  tho 
planet,  as  early  as  the  29th  of  July,  first  received  information  of  the 
discovery  of  the  planet  by  Qalle,  on  the  1st  of  October.  He  had 
already  noted  down  the  positions  of  S150  stars  comprised  in  the 
region  which  he  proposed  to  explore.  He  now  proceeded  to  disoun 
the  results,  in  order  to  sscertain  whether  they  included  anv  places  of 
the  disturbing  planet.  It  mwared  from  this  examination  that  he  had 
determined  the  position  of  the  planet  on  the  evening  of  August  4,  and 
also  on  Auf[ust  12,  and  it  consequently  followed  that  his  plan  of  search, 
when  earned  into  complete  eflect,  wotdd  have  infallibly  led  to  the 
discovery  of  the  planet.  He  also  observed  a  star  on  the  29thL  of 
September,  which  seemed  to  have  a  disk,  but  unf ortunstelv  he  did  not 
establish  the  real  nature  of  the  object,  which  turned  out  afterwards  t6 
be  the  planet. 

By  the  unanimous  concurrence  of  astronomers,  the  new  member  of 
the  planetary  sYstem  has  been  called  Neptune.  It  is  plain  from  the 
brief  account  which  we  have  given,  that  its  theoreticiJ  discovery  is  due 
to  the  independent  researches  of  Mr.  Adams  and  M.  Le  Verrier.  It  is 
true  that  the  optical  discovery  of  the  pisnet  was  effected  solely  by  the 
aid  of  M.  Le  Verrier^s  indications,  but  it  is  equally  true  that  tiie  aame 
object  might  have  been  achieved  by  means  of  Mr.  Adams'  theoretical 
results ;  and  indeed  we  have  seen  that  Professor  Challis  obtained  two 
positions  of  the  planet,  solely  by  relying  on  the  latter. 

Soon  after  the  discovery  of  the  planet  Neptune,  it  was  found  that 
it  had  been  observed  as  a  star  by  Lalsode,  on  the  10th  of  May,  1795. 
This  circumstance  enabled  astronomers  to  determine  the  orUt  of  the 
planet  with  a  greater  degree  of  precision  than  could  otherwise  have 
been  expected  until  after  the  lapse  of  several  vears.  The  following 
elements  of  the  orbit  of  the  planet  are  due  to  me  late  Mr.  Walker,  of 
Washington,  U.  S. 

Mesa  distance 80*0868 

Mean  longitude,  January  1, 1847,  M.T.  Greenwich  .  828''  82*  44''*l0 

Exoentridty 0*00871946 

Longltnde  of  periheUon 47'' 12*  6''-50 

Longitude  of  ascending  nodo 180°  4' 20'''81 

Inclination 1°  46*  58''*97 

Mean  daily  motion 21''*65448 

Periodic  time 164*6181  trop.  years* 

These  elements  represent  the  observations  of  the  planet  with  a 
remarkable  degree  of  precision.  It  wiU  be  seen  that  they  differ  in 
several  respects  very  considerably  from  the  corresponding  results 
obtained  by  Mr.  Adams  and  M.  Le  Verrier.  This  circtunstance  pre- 
sented a  d&cultv  to  the  minds  of  several  persons,  who  even  went  so 
far  as  to  assert  that  the  planet  Neptune  did  not  represent  the  theo* 
retical  planet  indicated  by  the  researches  of  those  geometers,  and  thi^ 


NEPtmnra 


KBUBALOIA* 


Ki 


its  diieoTuy  wm  ilie  reeult  ol  •  bappy  aaoidfiHt  t  Bu(b  any  such  diffi- 
culty indll  vanish  when  it  is  borne  ia  raand  ihai  tiw  objoci  pfppoBQid 
by  M.  Le  Verrier  and  Mr.  Adams  was  not  to  determine  rigorously  the 
elements  of  the  disturbing  planet,  which  could  only  result  from  the 
discussion  of  a  series  of  its  observed  positions,  but  merely  to  ascertain 
its  whereabouts  during  the  period  when  its  perturbations  were  sensible. 
For  this  purpose,  any  combmation  of  elements  varying  within  consider- 
able limits  will  be  sufficient  During  the  whole  of  the  period  comprised 
between  the  year  1^90  and  the  beginning  of  the  present  century,  the 
disturbing  action  of  Neptune  was  incapable  of  exercising  any  appre- 
ciable influence  on  the  motion  of  Uranus.  During  iit»  present 
century,  however,  the  perturbations  have  been  of  sensible  magnitude. 
It  was  therefore  necessary  that  throughout  this  period  the  intensity 
and  direction  of  the  disturbing  force,  and  consequently  the  position 
of  the  disturbing  bodv,  should  be  represented  with  considerable 
precision  by  the  weoretusal  results  of  M.  Le  Vender  and  Mr.  Adorns. 
That  this  object  was  effected  by  both  of  the  geometers  just  mentioned 
may  le  readily  seen  by  the  following  oumbera^  which  exhibit  a 
comparison  between  the  heliocentric  longitude  and  radius  vector  of 
'Neptune  for  every  ten  years  since  the  year  1800,  and  the  oorceaponding 
lvalues  of  the  co-ordinates,  as  deducible  from  the  researches  of  M. 
'Le  Verrier  and  Mr.  Adams : — 


Theory  of  Adams. 

Theory  of 

. 

Planet  Neptwie. 

Le  Verrier. 

Firrt 

Second 

▲ppfoximation. 

AK>roziinalion. 

Lonfri- 

lUd. 

Looffi. 

SAd. 

Longi.      Bad. 

Lotngi- 

Ead. 

Year. 

Aaiie. 

TOQt. 

imde. 

vect. 

tude.       vcot. 

tude. 

V4Ct. 

1800 

226'  4' 

30  30 

2SlZi' 

83-57 

236^*6'      86-31 

238'  9' 

34-90 

18.10 

2i7  20 

30*28 

251  10 

32-80 

254  13 

34-75 

256  39 

33-92 

1620 

266  52 

30-23 

271  28 

32  35 

273  11 

33-45 

270    5 

88-25 

igso 

290  31 

30-55 

292    8 

32-29 

293  27 

32-56 

295  54 

82-96 

IS-JO 

312  17 

30-06 

312  36 

32-63 

814  80 

82S2 

816  10 

38-11 

1850 

934  IS 

S9  06 

832  25 

83-SS 

835  86 

82-48 

8S5  60 

88-67 

I860 

356  14 

29-87 

351  17 

84*26 

856    1 

st-so 

884  89 

8i-57 

Shortly  after  the  discovery  of  Neptune,  Mr.  LasseU  discovered  that  it 
was  attended  by  a  satellite.  M.  Otto  Struve  found  from  his  own  obeer* 
vations,  made  with  the  great  refractor  of  Pulkowa,  that  the  semi-major 
axis  ot  its  apparent  orbit  is  1 7  "'89,  and  that  it  revolves  round  the  planet 
in  a  period  of  5**  ^  1 "  1.5*".  These  elements  give  for  the  mass  of  the  planet 
the  value  j^g^,  the  sun's  mass  being  represented  hj  unity.  Professor 
Peiroe,  of  harvard  CoUeige,  Cambridge,  U.S.,  deternuned  the  mass  of  the 
planet  from  observations  of  the  satellite  loade  by  the  L'ite  Mr.  Bond^ 
Direoitor  of  the  Cambridge  Observatory,  apd  found  it  to  ^mouni  to  y^^jo, 
bi  teiTUs  id  the  qame  unit.  Adopting  this  va^uc  of  the  mass,  Professor 
Peiroe  calculated  the  perturbations  produced  by  the  planet  in  the 
Miotion  oi  Uranus,  and  he  obtained  results  which  on  the  whole  repre- 
MDt  very  satisfactorily  the  irregularities  ifi  the  ijuotion  of  the  lalter 
planet  which  «o  much  p^plexed  astronomers  p-eviously  to  the  dis- 
covery of  Neptune.  It  will  be  seen  that  the  mass  of  Neptune,  as 
deduced  from  the  ohocirvaUo&s  oi  the  aatieUite  either  by  M.  Otto 
Struve  or  Mr.  Bond,  is  considerably  less  than  the  value  ol  the  same 
element  asaig^aed  by  Mr.  Adorns  or  M.  Le  Verrier.  It  is  to  be  borne 
in  mind,  however,  that,  on  the  other  hand,  the  researches  of  both 
these  geometers  mnii^e  the  distance  of  the  planet  from  the  sun  greater 
than  the  true  distance.  A  compensation  is  thus  efiected,  so  that  the 
inttHtUy  of  t^  4iB0turbing  force  presents  a  satisfactory  agreement  in  all 
three  cases.  How  nearly  the  direction  of  the  disturbiog  force  agrees 
in  00  far  as  rct^pixds  the  real  and  Ute  theocstical  planets^  has  been  ahowp 
by  the  table  juat  given. 

M.  Kowalski  has  recently  published  tables  of  Neptune,  which  are 
Ufled  in  the  '  Nautical  A^waoac '  for  oomputing  the  ephemeiis  of  the 
planet.  Mr.  Adams's  rest^ohop  on  the  theory  of  Uranus  are  to  be 
found  in  tJbe  Supplement  to  the  Nautical  AlmajMn?  iot  1^61 ;  thxwe  of 
M.  Le  Yerrier  on  the  same  subject  are  published  in  the '  C  /lynniiwanm 
d«»  Temps '^orU49. 

JfKPl'UNUS.    [PaeBmojf.l 

NEREIDS  (Ni7/»;}t8c5),  nymphs  of  the  sea,  or  rather  of  thie  Mediter- 
ranean, in  contradistinction  to  the  Naiades,  who  were  the  nymphs  of 
fresh  waters,  and  to  the  Oceaiiides,  ^-ho  were  nymphs  of  the  great 
ocean.  The  Nerei48  were  the  daughters  of  Nereus  and  Doris.  Nereus 
was  the  eldest  son  of  Pontiis  and  the  Earth  (Hesiod, '  Theog.,'  233) ; 
and  Doris  was  one  of  the  daughters  of  Oceanus.  The  Nereids  are 
said  by  moat  ancient  writers  to  hav^  been  fifty  in  number,  but  Pro- 
pertius  makes  them  a  hundred  (m.  5,  33).  The  most  oolebrated  of 
them  were  Amphitrite,  tlie  wife  of  Poseidon ;  Thetis,  the  mother  of 
Achilles ;  Galatea,  Doto,  &c.     (Homer, '  Iliad,  xviii.,  39-50,  &c.) 

The  worship  of  the  Nereids  was  generally  connected,  as  might  be 
0upp<ised,  with  that  of  Poseidon.  Thus  they  were  worshipped  in 
Corinth,  where  Poseidon  was  held  in  especial  honour,  and  in  other  parts 
Off  Greece.  They  were  the  patrons  of  the  Argonauts,  and  sea&ring 
people  generally.  (Pans.,  ii.  1,  §  7,  8 ;  compare  iii.  2tf,  |  6 ;  v.  19,  §  2.) 
The  Nereids  are  frequently  represented  on  relievi,  gewB,  ftc.  They 
9at  usually  represented  as  beautiful  nymphs  [Nticfhb],  mostly  faku  I 


draped,  but  sometimes  unclothed.  They  are  often  figured  spcirt;:; 
with  Tritons;  sometimes  riding  on  sea-panthers,  griffina,  the  hipp-- 
campus,  and  other  sea  monsters.  They  are  alao  sesn  as  they  w^te 
described  by  later  writers,  as  beings  with  green  hair,  and  with  tSts 
lower  part  of  their  bo4y  like  that  of  a  fish  (Plin.,  '  Hist.  Nat.*  ix.  i  '; 
imless  those  on  Greek  gems  are  rather  to  be  regarded  aa  female  Triuns. 

NESTOiilANS.    [K^TOBius,  in  Bioo.  Div.l 

NET  and  LACE.     [Weavlko,] 

NEURALGIA,  a  word  ox  modem  origin  (/derived  from  f^Fi^,  % 
'*  nerve,"  and  H^yQs,  "  pain  "  ),  first  employed  by  Chausoier  to  deaLnau 
a  certain  class  of  diseases  of  which  the  characteristic  symptom  is  \ 
most  acute  p^in  following  the  course  of  a  nerve  in  one  or  more  of  r^ 
ramificationS|  subject  to  porozyMma  apd  intermissiona,  in  moat  cl^ 
unattended  by  either  heat,  redness,  or  syk'elling,  aa4  often  without  4^j 
apparent  lesion  at  all. 

Although  from  the  nature  and  causes  of  the  affectijon  vre  have  crerr 
reason  to  believe  that  neuialgia  must  have  eziated  in  aJl  ages,  &ull 
(historically  speaking)  it  may  be  called  a  modem  diaaaae,  as  the  Srs: 
distinct  description  of  it  tliat  we  possess  is  that  jpubliabj^d  by  An>ir<, 
a  suigeon  of  YeraaUlas,  ^  1756,  in  his  '  Observ.  rr^  aur  lea  afoIvLa 
de  rUr&thre.'    lie,  however,  had  only  met  with  one  species,  n^ui  .';, 
Neurali^ia  J^acUi,  which  he  called  "tic  douloureux/'  *  *  name  wh.cL, 
in  popular  langyagjB,  ^t  still  retains;  but  since  his  time   Uxe  SAOiS 
disease  (subject  only  to  certain  local  modificiitions)  has  been  obaer.  c^ 
in  yarious  ifthef  parts  of  the  body,  and  it  is  probable   that  every 
aensationary  nerve  is  liable  to  the  same  morbid  condition.     Chaus^-id^ 
has  enumerated  ni^Qe  species  (of  which  the  three  first   are   menrlf 
varieties  of   the  neurajlgia   faciei),  namely:    1.  Scurafyia   frtfutiUii, 
which  is  seated  in  the  frontal  division  of  the  first  or  ophthalmic  Io^a.^: 
of  the  fifth  pair  of  cerebral  nerves.    The  pain  beig^ns  at  the  btifn- 
orbital  foramen,  and  extends  to  the  foreh^d,  the  upper  eyeUd,  tht 
eyebrow,  the  caruncula  lachrymalis,  the  inner  canthus  of  the  eye,  aad 
sometimes  to  the  whole  of  that  side  of  tJieface.    2.  Neuralffia  fu,h- 
crbiteUif,  which  occupies  the  superior  m^txillary  nerve,    or    second 
division  of  the  fifth  pair.    The  pain  begina  at  the  infra-orbitaJ  foramca. 
and  extends  to  the  cheek,  the  upper  lip^  the  ahs  nasi,  tJie  lower  eye- 
lid, and  the  teeth  of  the  upper  jaw.    3.  Nmraljfia  majoUarif,  wkdi> 
is  seated  in  the  ^erior  n^aiiJlaiy  nerve,  or  third  division  of  the  fifth  p&u. 
The  pain  commences  at  the  mental  forame^  ajpd  ^it^ter  «'T*^**T^ff  to  iii£ 
c^n  and  lip»  or  else  to  iixe  teeth  of  the  lower  jaw,  the  tongue,  and  um 
t«napls*      4.  Neuralgia   Jlio-^crotuUt,  which  occupies  the  ilio-acrvtdl 
nerve,  or  external  division  of  the  musculo-cutaneous  branches  givec 
off  by  the  lumbar  plexus^  and  derived  from  the  first  lumbar  nerve. 
The  pain  commences  at  the  crista  ilii,  follows  the  spermatic  cord,  and 
extends  to  the  suotum  an4  the  testicle.  6,  Nawalgia  femM^pt^jtlkeaUi, 
which  is  seated  in  the  great  sciatic  nerve.    The  pain  begins  over  the 
sacrum,  or  about  the  great  trorhant<er,  follows  the  course  of  the  nerve 
down  the  posterior  part  of  the  thigh  to  the  popliteal  space,  and  thence 
extends  along  the  pejrone^l  ^erve^  or  external  division  of  the  grt^ 
sciatic,  to  the  outiude  of  the  foot*    6.    Neuralgia  femoro'fnztibuiuA^ 
which  occupies  t^e  crural  nerve,  given  off  by  the  ^y"?Vr  plexus,  aad 
derived  from  the  seoond,  third,  and  fourth  lumbar  nerves.     The  pain 
eommenoes  «b  the  crural  arch,  ei^tends  along  the  anterior  §ad  internal 
part  of  the  thigh,  and  sometimes  foUows  the  course  of  tlie  internal 
saphenous  nerve,  one  of  the  deep-uq^cd  branches  of  the  crural,  to  the 
inner  ankle  and  the  dorvuin  of  the  foot.    7.  Neuralgia  ptamtans,  which 
is  seated  ifi  the  external  and  internal  pJ^t^r  branches  of  the  posterior 
tibial  ncore,  or  internal  division  of  the  great  sciatic.    The  pain  beglos 
at  the  J^iee^,  shoots  across  the  sole  of  the  foot,  and  extends  sometimes 
up  the  coif  o^  the  leg  towards  the  knee.    8.  Neuralyia  eubito-diguuiUf 
which  occupies  the  ulnar  Dier?e,  given  off  by  the  brachja^  plexn#,  and 
derived  from  the  fifth,  sixth,  seventh,  ^nd  eighth  cervical  nfirrea.    Ths 
pain  sometimes  coQunencep  at  ^e  upper  part  of  the  arm,  and  foUows 
the  course  of  the  nerve  along  the  ulnar  border  of  the  forearm  to  its 
tennination  in  the  inside  of  ti^  middle,  the  riijg,  and  the  |it(le  fingers ; 
sometime^  only  part  of  the  xierve  is  affected,  and  the  pain  is  g>»"^"^  to 
the  humerus,  or  commences  at  the  elbow.    9.  "  NSvralgia  AnomaJlif  : 
douleurs  ordinairement  chrooiques,  dont  le  siege  varis  k  rinfioL" 
Several  ol  theee  have  been  particularly  described,  and  constitute  so 
many  additional  distinct  species : — 1.  Otalgia  (^AKx^hed  by  K.  Itard), 
tfhim  is  seated  in  the  cords  tympeni,  9>  portion  of  t^e  Ti4w  xMrre, 
cor  posterior  braooh  of  Meckel's  gaqgUga;  and  which  js  f^frMrfrerised 
by  an  ^ute  pun  foUowiog  the  qoune  9/  this  perye.    %,  Jfeifrai^ 
cervicalit  is  of  rare  occurrence  :  M.  Bosquillon  has  obotfTsd  \mo  tatm 
after  opening  the  sstenial  jugular  vein,  in  /conaequenee  ol  wounding 
the  superficial  bniushee  »t  the  loervioi^  pWxvs  formed  bgr  the  antericr 
bianchss  ol  the ssoouk^ third, and  ^ui^  eeryical  nervs»i  si)d  M.  JoUy 

i»  The  aeanlng  at  the  Una  SRe  JknUmarm*  appasn  t»  be  »ther  4oaU4M- 
In  the  '  i/iotioaaairs  4e  Zr^oax*'  the  wok4  r«0  isa^d  to  ipim,  If^t,  a  ricuMS 
tri«k  '.that  horses  hate  of  biting  the  maufer ;  aad  leo^fiiiry  *'  f  sort  ol  ooa- 
TuUive  yioyemriLt  to  which  some  persons  are  nubjcct."  '  These  ^itGhin^»  aei 
being  accompauied  wilh  pain,  the  epithet  "douloureux  "  was  added  to  di^tiufiui^ 
thQ«e  in  neuralgia  froI^  etery  other  port.  Dr.  Good,  however,  ponsiders  the 
word  tie  to  be  **  an  onomatogjr,  or  sound  expreftsive  of  the  action  it  imparta." 
The  '*Tic  Douloureux"  is  called  **t)ofair  crucians  Faciei,**  \tf  VolhergiH; 
"Trismus  Maxillaris,"  and  "Trismus  Dolorificua,"  by  Sauvagce;  "Proao- 
palgia,"  by  Swediaw :  •<  Neonlgia  Fade!,"  by  Good ;  *«  A'utalgia  Dolorosa,"  \ff 
Toung. 


SrVUEALOIA. 


NETTRALOiA. 


has  met  witii  aootiier  sfter  tiia  •ppUeailaii  dl  leediesf  to  the  eide  of 
the  neok.  8.  Neured'jia  iniercmtalu  ^first  described  by  Siebold,  aad 
alterwftidt  by  Corvkart)  occapiee  either  ft  portion  or  the  whole  of  one 
of  ihe  intercoetal  nerrdi,  generally  in  the  lower  pert  of  the  thorn. 
4.  Neuralgia  cervicO-brachiaHi  (fini  noticed  by  PrafesBor  Fiilei  of 
Cataua),  is  seated  in  the  internal  cutaneous  nerve,  a  branch  fumkbed 
by  the  brai^ual  plexus.  The  puin  begins  at  the  dnterior  and  internal 
part  of  the  ahookler,  and  descends  aloi^  the  inner  side  td  the  arm  and 
fore-arm  to  the  wrist.  Sotiettmes  it  extends  not  only  to  all  the 
branches  of  the  internal  cutaneous  nerre,  bnt  also  to  those  of  the 
external,  and  then  becomes  eonfoonded  with  the  followrag  species. 
$.  Neuralgia  muteuio-eutanealis  wtd  first  described  by  M.  Martinet,  and 
occupies  the  external  ontaneous  (or  mnseitltheutameoHt)  nerve,  another 
branch  derived  fronl  the  bracbiid  plexus.  The  pain  commences  at  the 
shoulder,  descends  along  the  anterior  external  surface  of  the  arm  and 
fore-arm  as  far  as  the  wrist.  6.  Neurafyia  wpra-Kaptdarit  was  also 
first  described  by  M.  Martinet,  and  is  seated  in  the  suprascapular  nerte, 
another  branch  given  off  from  the  brachial  pilexiis.  The  pain  begins  at 
the  inferior  angle  of  the  scapula,  passes  along  its  pobterior  Sicrfsce^  and 
sometimes  descends  along  the  radial  bordfir  of  the  fore>ann  to  the 
thumb  and  fore-finger.  7.  Neured^  mdmnutt  first  described  by  Dr. 
Qood  aa  consisting  of  "  sharp,  hmetnating  pains,  divarienfeing  from  a 
fixed  point  in  the  breast,  and  shooting  equally  down  the  course  of  the 
ribs  and  of  tlie  afm  to  the  elbow;  the  breast  retaining  ita  natural 
size,  complexioui  imd  softness."  8,  and  last^  Nettretlfja  of  the  facial 
nerve,  orporHo  dura  of  ihe  aeveuth  pair^  aboirt  the  existence  of  which 
there  is  great  room  for  doubt ;  for  as  this  is  a  nerve  of  motion  and  not 
of  eeMatiol^i  it  is  not  eaty  to  understitnd  ho#  it  should  bit  liable  to  be 
affected  byadiseaae  wluch  is  in  general  simply  and  purely  padnfuL 
However,  it  is  still  more  diffionlt  to  dedy  the  fact ;  nomerons  huiances 
have  occuired  in  which  the  disease  has  (to  all  appearance)  been 
seated  in  this  nerve,  and  several  wherein  the  pain  baa  not  only 
followed  ita  ramifications  with  great  exactness,  but  has  also  been 
attended  by  convulsive  twitchings  of  the  facial  muadea,  and  even  by 
their  paralysis^ 

But  besides  these  external  forms  of  neuralgia,  the  disease  has  some- 
iimes  been  found  to  attack  various  internal  organs.  This  was  first 
auggested  by  Dr.  Jdm  Fothei^li  in  1778,  who  says  (in  YoL  v.  of  the 
*  Med.  Ohoerv;  and  fbquirids,')  "  There  are  few  physkiians,  I  believe, 
who  may  not  in  reviewing  many  eases,  which  have  occurred  to  them, 
of  anomlalous  paina  in  di&rent  parts  of  the  body,  so  aa  sometUnes  to 
eounterfeit  gouty,  bilious,  and  other  internal  a£foctlons  of  the  stomach 
atxd  bowdB,  perceive  some  analogy  between  them  and  the  complaint 
here  pointed  oat; ''  but  it  is  only  lately  that  pathologists  have  begun 
to  enumerate  these  **  anomalous  pains,"  aad  elass  ^em  as  so  many 
distinct  spedes  of  neuralgia.  Sometimes  the  central  mass  of  the 
nervous  system  is  affected,  and  we  find  the  terms  "  Cerebralgia"  and 
"  Myelalgia"  employed  by  some  modem  French  authors  to  designate 
neuralgia  of  the  brain  and  of  the  spinal  chord.  (Radbotski,  *  ^t4c\b 
da  Diagnostic,'  18d7.)  Sometimes,  instead  of  the  branches  of  a  nerve, 
the  extreme  filaments  only  an  diseased,  aa  would  apjiear  to  be  the  case 
in  many  of  those  kinds  of  pain  commonly  called  "  rheumatic  "  (MM. 
Jolly  ahd  Piorry,  quoted  in  Raciboraki).  To  these  have  been  added 
torticollis,  lumbago,  angina  pectoris,  neuralgia  of  the  arteries,  gastralgia, 
entenilgia,  hepatalgia,  nephralgia,  hysteralgia,  neuralgia  of  the  heart, 
testicle,  bladder,  urethra,  diaphragm^  ftc.  (Rociborski,  Rowland^  BUiot- 
Bonj  ftc.)  It  may  periiaps  be  rather  fanciful  to  give  the  name  '.'  neu- 
ralgia "  tb  all  these  cases,  aad  it  would  take  up  too  inuoh  space  to 
describe  each  separately ;  but  they  are  all  characterised  by  an  increased 
aensibiUty  of  the  nerve,  and  haye  the  same  general  chaxaoter  of  coming 
on  in  paroxysms  at  regular  or  irregular  intervals. 

Of  the  remote  or  predisposing  oaufies  of  neuralgia  verjr  little  is 
known,  but  it  has  been  supposed  to  attack  females  more  frequently 
than  maleB>  the  rich  than  the  poor^  those  that  Uve  in  towns  rather 
than  the  inhabitants  of  the  oountry.  It  is  also  most  cbmmon  among 
persons  of  a  nertous  temperament,  and  both  infancy  and  old  age  are 
comparatively  safe  from  its  attacks.  The  imtnediate  of  exciting  causes 
are  very  humerous,  aad  solxietimes  extremely  obscure.  Among  the 
most  common  may  be  mentioned,  exposure  to  wet  and  cold,  mental 
excitement  and  agitation  in  persons  of  aa  irritable  temperament,  and  a 
deranged  state  of  the  digestive  orgtos.  Local  injuries  of  various  kinds 
are  another  Tory  frequent  cause  of  the  disease ;  such  as  the  lodgment 
of  any  foreign  body  in  the  branch  bf  a  nerv^,  woutids,  contusions, 
cicatrices,  the  too  great  distensioil  of  a  fierve,  carious  teeth,  ftc.  Sir 
Henry  Halford  has  published  in  his  '  Bssaya,'  five  eases  showing  that 
sometimes  "  the  disease  is  connected  with  some  preternatural  growth 
cf  bone,  or  a  deposition  of  bone  in  a  part  of  the  animal  economy  where 
it  is  not  usually  found  in  a  sound  and  healthy  condition  of  It,  or  with 
ft  diseased  bone ; "  and  Sir  Benjamin  Brodie,  hi  his '  Lectures  on  Local 
Kervotts  Affections,'  mentions  several  where  the  pcun  was  occasioned 
by  the  pressure  of  an  aneurysmal  or  other  tumour.  Another  cause  is 
exposure  to  malarious  poison.  This  is  more  especiallv  the  case  in 
these  attacks  which  are  regularly  intermittent,  and  which  yield  to  the 
same  treatment  as  ague.  Puerperal  women  are  also  subject  to  this 
disease^  especially  aftw  lai^  floodings  during  labour. 

With  r^^ard  to  the  seat  of  neuralgia,  there  can  be  little  doubt  but 
ifaat  it  ia  ih  the  nerve  itself ;  but  it  is  equally  certain  that  the  port 
^hem  pain  la  felt  is  act  always  the  part  diseased.    The  fact  is,  neu- 


ralgia of  any  nerve  may  be  purely  the  result  of  irritation  reflected  from 
a  vexy  distant  point  of  the  nervous  system.  Post-mortem  examination 
throws  no  light  on  the  state  of  the  Uerve,  but  there  is  no  reason  to 
believe  that  it  arises  from  an  inflamed  or  congested  state  of  the  nerve 
in  which  the  pom  has  been  experienced. 

The  dtagnoBis  of  neuralgia  ia  not  in  general  very  difBcnH,  fof  even 
when  it  does  not  follow  the  course  of  a  nerve,  it  may  commonly  be 
disthignished  from  every  other  disease  by  the  peculiar  character  erf  the 
pain,  its  excessive  violence  during  the  i>aroxysm,  and  the  absence  of  all 
symptoms  of  fever  and  inflamination.  It  may  sometimes  be  (fifficult 
at  first  sight  to  distinguish  neutalgia  from  rheumatism,  indsmnch  as 
tiie  two  diseases  resemble  each  othar  in  some  of  thei^  most  prominent 
symptoms ;  bnt  by  observing  the  following  diagnostte  sigtfs  (deriv'ed 
from  the  general  character  of  iUflafnmation  in  tSl  parts  of  the  body), 
the  danger  of  confounding  theia  may  be  avoided.  lU  rheumatism  the 
pain  is  continual,  as  is  the  ^ase  iH  all  inflammations :  in  neuralgia  it  is 
never  constatit,  bnt  is  subject  to  paroxysms  and  intermissious.  In 
rheumatism  the  pain  is  aggravated  by  the  slightest  pressure ;  in  neu- 
ralgia, on  the  eoutrary,  it  is  sometimes  alleviated  by  it.  To  these  it 
may  be  added  that  in  rheumatism  we  shall  find  the  usual  attendants 
of  inflammation,  namely,  heat,  redness,  and  swelltng;  while  in  neu- 
ralgia (as  noticed  above)  these  are  rarely  if  ever  present. 

Dr.  Inman  has  recently  pointed  out  that  a  painful  condition  of  the 
muscles,  ordinarily  known  by  the  name  of  cramp,  is  ff equently  mis- 
taken for  neuralgia.  This  disease,  which  he  calls  myalgia,  he  says 
may  be  recogUised :  1.  By  the  pain  being  hot  and  burning ;  2.  tfy  ita 
absence  in  the  morning,  and  increase  during  the  exertion  of  the  day ; 
8.  By  its  seat  in  some  one  muscle,  and  being  increased  by  the  move- 
ment of  that  muscle ;  4.  It  is  the  result  of  unusual  exertion  of  the 
muscle ;  5.  It  is  relieved  by  relaxation,  or  artificial  support ;  6.  The 
pulse  is  imaffected ;  7.  The  pain  of  cramp  often  comes  on  suddenly 
during  the  night.  The  distinction  between  myalgia  and  neuralgia  is 
of  importance,  as  the  treatment  of  the  two  diseases  might  be  directly 
opposite. 

With  regard  to  the  treatment  of  neuralgia,  it  would  appear  quite 
superfluous  to  say  that  it  must  be  regulated  by  the  circumstances  of 
each  particular  case,  if  it  were  not  notorious  that  no  disease  has  been 
treated  more  blindly  and  empirically.  When  any  fotelgn  body  presses 
upon  the  nerve,  or  when  the  pain  can  be  distinctly  traced  to  a  carious 
tooth,  the  removal  of  the  source  of  irritation  will  commonly  be 
sufficient  to  cure  the  disease,  though  the  practitioner  should  be  espe- 
cially warned  agaiUst  the  danger  of  confounding  neuralgia  with  the 
tooth-ache — an  error  that  is  not  unlikely  to  occur  in  some  cases  of  tic 
douloureux,  and  one  that  has  often  occasioned  the  loss  of  several  teeth 
to  the  patient  without  any  good  efiect.  When  (as  is  sometimes  the 
case)  tile  disease  appears  to  be  occasioned  by  the  irritation  arising 
from  an  old  cicatrix,  it  will  be  expedient  to  try  the  effect  of  appli- 
cations to  the  cicatrix  itself — namely,  cither  the  nitrate  of  silver,  or 
the  actual  cautery,  or  a  blister,  or  a  crucial  incision  over  the  part,  or 
even  its  removal  by  the  knife.  And  in  the  same  way,  when  it  can  be 
distinctly  refert^d  to  any  other  of  the  exciting  causes  enumerated 
above,  the  removal  of  that  will  probably  be  followed  by  the  disappear- 
ance of  the  disease.  But,  as  already  observed,  it  very  frequently 
happens  that  the  exciting  cause  cannot  be  discovered,  and  iu  these 
cases  the  treatment  must  necessarily  be  in  a  great  degree  empirical. 
When  the  paroxysms  are  irregular  in  their  duration  and  recurrence^ 
perhaps  the  sesquioxide  of  iron  is  the  best  remedy  at  present  known  : 
it  may  be  given  in  doses  of  half  a  drachm  three  times  a  day  in  twice 
its  weight  of  treacle.  When  the  pain  recurs  after  certam  regular 
intervals,  those  medicines  which  are  found  to  be  most  efficacious  in 
the  treatment  of  ague  may  be  exhibited  With  advantage.  The  disul- 
phate  of  quina  may  be  ^ven  in  doses  of  four  or  five  grains  three  times 
a  day,  though  this  medicine  has  sometimes  been  given  in  much  larger 
quantities,  and  Sir  Benjamin  Brodie  mentions  one  case  where  the 
patient  took  as  much  as  half  a  drachm  daily.  ('  Local  Kervoua 
Affections,'  p.  28.)  The  liquor  potasses  arsetiltis  is  another  excellent 
medicine  which  may  be  employed  in  this  form  of  disease  :  the  dose  is 
at  the  eotnmencement  four  of  five  minims  three  times  a  day,  which 
may  gradually  aUd  cautiously  be  increased  to  ten  ot  fifteen.  When 
there  are  any  signs  of  inflammation  present,  that  the  disease  may  seem 
rather  to  deserve  the  name  of  neuritis  than  of  neuralgia,  it  must  be 
treated  accordingly,  and  the  usual  antiphlogistio  remedies,  both 
external  and  internal,  may  be  employed.  In  oliaost  every  case  of 
neuralgia  it  wiU  be  advisable  to  exhibit  some  preparation  of  opiiun, 
both  to  relieve  the  pain  and  also  in  order  to  procure  the  patient  some 
sleep  at  night,  at  which  time  the  paroxysms  ore  often  much  aggravated; 
and  especial  care  must  also  be  taken  not  only  to  prevent  ^e  consti- 
pation caused  by  this  drug,  but  also  to  keep  up  a  free  evoouation  of 
the  bowels,  as  in  some  cases  the  disease  appears  to  have  been  cured  by 
purgative  medicines  alone. 

Among  local  applications  may  be  mentioned  the  unguentum  veratri^ 
emplostrum  opif,  and  empl.  belladonnse,  or  a  lotion  (recommended  by 
Dr.  Bennett,  of  Charleston  in  America),  composed  of  four  ounces  of 
the  aqua  laurocerasi  and  one  ounce  of  sulphuric  ether,  either  alone  or 
with  half  or  one  drachm  of  the  extract  of  belladonna.  The  appUcation 
of  an  oiutment  with  one  or  two  grains  of  oconitina  to  a  drachm  of  lard 
has  also  been  strongly  reconunended.  Counter-irritants  have  often 
proved  very  efficacious,  particularly  the  application  of  a  common 
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blister,  and,  after  the  cuticle  has  been  removed,  the  sprinkling  over 
the  denuded  surface  a  quarter  or  half  a  grain  of  the  acetate  or  hydro- 
chlorate  of  morphia.  Moxas  and  issues  have  also  been  tried  with 
success.    [iBSTnc;  Moxa.] 

After  all  other  remedies,  both  internal  and  external,  have  failed,  the 
patient's  last  resource  is  the  operation  either  of  dividing  the  nerve  or 
removing  the  limb ;  and  even  this  will  very  often  fail  also.  When  the 
disease  depends  on  some  local  irritation,  or  resides  in  the  extremity  of 
the  nerve,  the  operation  is  frequently  successful ;  but  when  it  proceeds 
from  constitutional  causes,  or  exists  either  in  the  brain  itself  or  nearer 
to  it  than  the  point  where  the  nerve  can  be  divided,  in  this  case  it  is 
manifest  that,  as  no  benefit  can  reasonably  be  expected  from  the  ope- 
ration, the  experiment  ought  never  to  be  tried  but  at  the  earnest 
request  of  the  patients  Sometimes  the  nerve  is  simply  divided ;  but 
in  these  cases  the  pain  veiy  often  returns  as  soon  as  the  two  extremities 
are  re-united.  Sometimes  a  portion  of  the  nerve  is  removed ;  but  even 
this  appears  only  to  obtain  for  the  patient  rather  a  longer  respite. 
Latterly,  after  part  of  the  nerve  has  been  cut  away,  the  two  ends  have 
been  touched  either  with  nitrate  of  silver  or  the  actual  cautery,  and  in 
some  instances  this  plan  appears  to  have  suoceeded  where  the  simple 
section  of  the  nerve  had  failed. 

(Cooper^s  Dictionary  ofPracHcal  Surgery;  Qood's  Study  of  Medicine; 
Dr.  EUiotson,  in  the .  Cydopcedia  of  Practical  Medicine ;  Franck, 
Praaeoi  Medica  Univence  Prcecepia,  t.  iv. ;  H.  Jolly,  JXctionnaire  de 
Midedne  et  de  Ohirurgie  PractiqwM,  t.  xii. ;  Sir  Benjamin  Brodie,  On 
Local  Nervoua  Affectione,  Svo,  Lend.,  1887 ;  Dr.  Rowland,  TrecUite  on 
Neuralgia,  Svo,  Lond.,  1888;  Watson,  Lecturet  on  the  Practice  of 
Physic;  Romberg,  On  Ditecuet  of  the  Nervous  System;  Inman,  On 
Spwud  Irritation) 

NEURITIS.    [Neubalqia.] 

NEUTER.    [GendebJ 

NEUTRAL  AXIS.  The  neutral  axis  of  a  loaded  body  is  an  imagi- 
nary line,  separating  those  portions  of  the  body  which  are  exposed  to 
the  action  of  opposite  forces ;  as  for  instance,  in  the  cases  of  girders, 
or  occasionally  of  columns,  there  are  some  lamime  which  are  exposed 
to  compression,  and  others  which  are  exposed  to  become  extended, 
whilst  there  are  laminsB  about  which  those  forces  of  compression  and 
extension  are  balanced  in  such  a  manner  as  to  leave  them  in  a  neutral 
state,  so  long  as  the  conditions  of  elasticity  of  the  affected  portions  are 
not  permanently  injured.  It  had  long  been  known,  and  has  recently 
been  proved  by  the  investigations  of  Mr.  E.  Hodgldnson,  that  evei^ 
body,  or  substance,  used  in  the  mechanical  operations  of  building,  or 
of  machinery,  has  its  own  peculiar  laws  of  elasticity ;  and  it  therefore 
follows  that  the  position  of  the  neutral  axis  in  any  of  them  must  vary 
in  an  almost  endless  variety  of  manners,  according  to  the  shape  of  the 
particular  body  experimented  upon,  or  to  its  physical  properties.  Thus 
wood  has  been  ascertained  to  resist  efforts  of  compression  in  nearly 
the  same  manner  that  it  resists  efforts  of  extension;  whereas,  cart 
iron  resists  the  former  class  of  efforts  with  a  far  greater  degree  of 
energy  than  it  does  the  latter  class;  and  wrought  iron,  again,  is  known 
to  compress  imder  smaller  efforts  than  are  required  to  extend  it. 
Under  these  circumstances,  the  position  of  the  neutral  axis  would  vary 
in  beams  of  either  of  those  materials,  if  the  same  form  of  section  be 
employed  ;  or,  in  case  it  should  be  required  to  cause  the  neutral  axis 
to  pass  through  the  same  points,  it  would  be  necessary  to  change  the 
form  of  the  oody,  so  as  to  bring  into  play  the  peculiar  elastic  pro- 
perties it  may  possess  in  such  a  manner  as  to  allow  the  sum  of  the 
resistances  to  contraction  and  expansion  to  balance  one  another  on 
either  side  of  the  line  of  the  immovable  fibres.  In  rectangular  beams 
of  materials  of  an  equal  degree  of  elasticity  under  any  description  of 
effort,  that  is  to  say,  imder  efforts  either  of  compression  or  of  exten- 
sion, the  neutral  axis  will  be  found  to  pass  through  the  centre  of 
gravity  of  the  loaded  beam ;  and  in  all  cases  the  ratio  of  the  moments 
uf  the  material  undergoing  compression  and  extension  about  the  neutral 
axis  must  be  made  equal  to  the  ratio  of  the  forces  of  extension  and 
compression  to  secure  stability.    [Resistamoe.] 

NEUTRAL  SALTS.    [Salts.] 

NEUTRALISATION.  In  chemistry  the  operation  of  adding  an 
acid  to  an  alkaline  solution,  or  vice  vers&,  an  alkali  to  an  add  liquid, 
until  the  latter  neither  reddens  blue  litmus  paper  nor  browns  turmeric 
paper.  Such  a  liquid  is  then  said  to  be  neutral  or  to  possess  a  neiUral 
re-action, 

NEUTRIA.    [FubbieetJ 

NEW  TESTAMENT.    [Testaiiekt,  Old  and  New.] 

NE W-YEAR  S-DAY.  Of  the  customs  formerly  practised  at  the 
opening  of  the  new-year,  none  appear  to  have  been  so  imiveraal  as 
feasting  and  sending  presents,  both  of  which  the  modems  appear  to 
have  derived  from  the  Romans.  Suetonius  ('August.'  §  57,  edit,  varior., 
Svo,  1647)  alludes  to  the  practice  among  the  Romans  of  bringing 
presents  to  the  Capitol  on  new-year's<lay,  whether  l^e  emperor  was 
present  or  absent;  and  Tacitus  speaks  of  an  order  of  Tiberius,  forbid- 
ding the  giving  or  demanding  of  new-year*s-gifts  unless  it  were  on  the 
calends  of  January.  The  early  fathers  of  the  church  condemned  this 
practice  as  superstitious,  because  the  gifts  were  considered  as  omens 
of  success  for  the  ensuing  year. 

New-year's-day  with  us,  like  many  others,  in  modem  times,  has  lost 
much  of  the  ceremonials  of  its  observance.  In  a  volume  of  '  Miscd- 
lanies,'  printed  in  Queen  Anne's'  time,  we  read, — "  January.   On  the 


first  day  of  this  month  will  be  given  maxiy  more  gifts  than  viE  bi 
kindly  received  or  gratefully  rewardedi  Children,  to  their  inez{3» 
sible  joy,  will  be  drest  up  in  their  best  bibs  aiid  aprcuiB,  and  msTbe 
seen  handed  along  streets,  some  bearing  Kentish  pippins,  othsi 
oranges  stuck  wi£  cloves,  in  order  to  gain  a  blwnnng  of  ther  ^^ 
fathers  and  godmothers." 

Gifts  at  new-year^s-tide  formed  a  chaige  of  no  small  amount  ia  tLe 
privy-purse  expenses  of  royalty,  from  very  early  tunes  to  the  time  af 
Charles  II. ;  they  were  mostly  made  in  plate. 

Moresin,  who  published  his '  Papstus '  in  tlie  time  of  James  L,yj 
that  in  Scotland  it  was  then  the  custom  to  aend  new-year's-gifte  o 
new-year's-eve ;  and  on  new-yeai's-daythey  washed  each  other  a  ba^ 
day,  and  asked  a  new-year^s-gift.  When  Brand  wrote  his  'Popak 
Antiquities,'  it  was  still  usual  in  Northumberland  for  ^gersem  k 
ask  for  a  new-year's-gift  on  tiiat  day.  The  practice  of  "  first-footisf' 
in  Scotland,  is  now  dying  out  before  the  advance  of  temperance  ak 
education. 

In  France  the  custom  of  giving  new-year^s-gifts  as  still  kept  up,  to 
such  an  extent  as  to  make  a  vast  addition  to  the  busines  of  the  gzta: 
towns  in  the  articles  usually  seleoted  for  presents. 

The  modem  Jews,  on  the  first  day  of  the  month  Tisri,  whidi  c^ 
be  considered  as  their  new-year's-day,  usually  have  a  ^klendid  esikr- 
tainment,  and  wish  each  other  a  happy  new  year. 

Hospinian  says,  that  at  Rome  on  new-year's-day  (he  ^leaki  d 
modem  practices)  no  one  would  suffer  a  neighbour  to  UJce  fire  out  d 
his  house,  or  anythmg  of  iron,  or  lend  anything^.  (Brand's '  Popak 
Antiq.') 

New-year^s-eve  was  celebrated  by  hospitality  and  diinking,  aedag 
the  old  year  out  and  the  new-year  in ;  the  church  bells  were  nin|s 
the  docK  struck  twelve.  But  these  customs  are  dissppesring  hi»  the 
others,  although  as  yet  the  bell  ringing  is  by  no  mesna  unoommoo.  i 
midnight  mass  is  now,  we  believe,  held  in  most  Roman  CathoiJe 
places  of  worship  in  England;  and  a  midnight  service  in  muf 
churches  of  the  Establishment.  Religious  services,  termed  a  "watck 
night,"  are  also  commonly  conducted  on  New  Tear's  eve,  dosing  at  a 
few  minutes  past  twelve,  in  Wesl^yan  Methodist  chapels,  and  by  maay 
Dissenters. 

NEWSPAPERS.  Some  perBons  are  of  oinnion  that  the  oxigin  d 
newspapers  may  be  traced  to  the  '  Acta  Diuma '  of  the  RaaaaL 
[AoTA  DIUBNA.J  However  this  may  be,  it  was  not  till  the  16th 
century  that  anything  at  all  approaching  to  the  nature  of  the' Acti 
Diuma'  existed  in  modem  times.  The  war  which  the  rqpaUie  of 
Venice  waged  against  the  Turks  in  Dalmatia  gave  rise,  in  1563,  to  tba 
custom  in  Venice  of  communicating  military  and  commercial  nevs  bj 
written  sheets,  which  were  read  in  a  partici^ar  place  to  those  dearc^i 
to  hear  them,  and  who  paid  for  this  privilege  in  a  coin  no  longer  ia 
lise,  called  gatseUa,  a  name  which,  by  degrees,  was  transferred  to  tb« 
newspaper  itself  in  Italy  and  France,  and  passed  over  into  Englani 
The  Venetian  government  eventually  gave  tiiese  announcementBini 
rogular  manner  once  a  month ;  but  they  were  too  jealous  to  allov 
them  to  be  printed.  Only  a  few  written  copies  were  transmitted  to 
various  places,  and  read  to  those  who  paid  to  hear.  ICan^  volumes  of 
these  manuscript  newspapers  exist  in  the  Magliaheochian  libnuyit 
Florence. 

For  some  time  it  was  suOT>osed  that  English  newsp^iers  were  fint 
established  in  the  reign  of  Elizabeth,  founded  on  the  eadstence  of  three 
papers,  numbered  60,  51,  and  54,  preserved  in  Dr.  Biroh's '  fiutono' 
Collections'  in  the  British  Museum,  and  imagined  to   belong  to  i 
series.    But  they  were  suspected  not  to  be  genuine.     ThesosptcioD 
was  well  founded.    In  1839  Mr.  Thomas  Watts,  one  of  the  lihnnuv 
of  the  Briti^  Museum,  published  a  '  Letter  to  Antonio  Panizsi,  Eeq*) 
in  which  he  proved  incontrovertibly  that  they  were  forgeries,  and  that 
the  forgery  was  perpetrated  about  1766.    The  three  numbers,  wUdi 
are  marked  as  50,  51,  and  54,  purporting  them  to  be  part  of  a  eenee, 
contain  seven  articles,  three  of  which  are  in  print  and  four  in  maott* 
script.    The  type  is  of  the  date  of  1766,  but  an  old  style  of  speUiogi" 
affected,  while  in  the  manuscript  the  spelling  is  modem,  with  a  number 
of  corrections  in  a  different  hand-writing;  and  the  manuscript  is  written 
on  a  paper  with  the  water-mark  of  the  royal  arms  and  initials  of  "  ^'  ^ 
In  1850  Mr.  Watts  made  public  the  result  of  his  further  invertigatloDS» 
which  showed  that  the  manuscript  was  in  the  hand-writing  of  Philip 
Torke,  the  second  earl  of  Hardwicke,  and  a  few  of  the  oorreK^coB^ 
that  of  Dr.  Birch.    Mr.  Watts  also  proved  that  the  ^claims  of  France 
for  the  earliest  newspaper,  the  '  Gazette  of  Paris,'  in  1631,  are  al^ 
unfounded,  and  that  the  earliest  specimen  of  this  branch  of  literatu'V 
belongs  "  to  Italy  or  to  Qermany.**   The  claim  of  Germany  is  b^^^^^^S^ 
at  Augsburg  and  Vienna  printed  sheets  containing  news  were  pubUehed 
as  early  as  1524. 

In  the  reign  uf  James  I.,  packets  of  news  were  published  in  the 
shape  of  small  quarto  pamphlets  occasionally.  The  earliest  we  bsTe 
met  with,  preserved  in  the  second  volume  of  the  series  of  new^p^ 
purchased  with  Dr.  Bumey's  library  (also  in  the  British  Museum),  i* 
entitled  '  Kews  out  of  Holland/  published  in  1619  for  K.  Kewbery, 
follow^  by  other  papers  of  news  from  dififerent  countries  in  1620, 
1621,  and  1622.  There  can  be  no  doubt  of  the  genuineness  of  theaa 
In  1622,  when  the  Thirty  Tears'  War  and  the  exploits  of  Gusiajn 
Adolphus  excited  curiosity,  these  occasional  pamphlets  were  conTerted 
into  a  regular  weekly  publication,  entitled  '  The  News  of  the  PrMe^t 
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Week/  edited  by  Nathaniel  Butler.  This  Beems  to  have  been  the  first 
weekly  newspaper  in  England.* 

About  this  period  newspapers  began  also  to  be  established  on  the 
Continent.  Their  originator  at  Paris  is  said  to  have  been  one  Renaudot, 
a  physician,  who  had  found  that  it  was  oonducive  to  success  in  his  pro- 
fession to  D6  able  to  tell  his  patients  the  news.  Seasons  wore  not 
always  sickly,  but  his  taste  for  collecting  news  was  always  the  same, 
and  he  began  to  think  that  there  might  be  some  advantage  in  printing 
his  intelligence  periodically.  His  scheme  succeeded,  and  he  obtained 
a  privilege  for  publishing  news  in  1632.  It  would  appear  that 
not  long  after  this  time  there  were  more  newspapers  than  one  in 
England. 

Upon  the  bresJdng  out  of  the  civil  war  in  Charles  I.'s  time,  great 
numbers  of  newspapers,  which  had  hitherto  been  chiefly  confined  to 
foreign  intelligence,  were  spread  abroad  by  the  difierent  parties  into 
which  the  state  was  then  divided,  under  the  titles  of  'Diumals/ 
'  Special  Passages/ '  Intelligencers/ '  Mercuries/  &c.,  mostlv  in  the  size 
of  small  quarto,  and  treating  of  domestic  matters.  Nearly  a  score  are 
said  to  have  come  out  in  1648,  when  the  war  was  at  its  height. 
Heylin,  in  the  address  prefixed  to  his  '  Cosmographie/  enjoins  the 
reader  not  to  think  himself  unsatisfied  in  his  expectation,  if  he  find 
not  in  it  "the  situation  and  affairs  of  each  town  of  war  or  the 
quartering-plaoe  of  every  company  or  troop  of  soldiers,  which  are  pre- 
sented to  him  in  the  weekly  news-books."  Hence  we  find  some  papers 
entitled  '  News  from  Hull/  '  News  fi'om  the  North/  '  The  last-printed 
News  from  Chichester,  Windsor,  Winchester,  Chester/  ftc.,  and  others 
too  numerous  to  mention.  We  also  find  '  The  Soots  Dove '  opposed  to 
'  The  Parliament  Kite/  or  '  The  Secret  Owl.'  Keener  animosities,  as 
Disraeli  remarks,  produced  keener  titles  :  '  Heraditus  Ridens'  was  met 
by  '  Democritns  Ridens/  and  '^The  Weekly  Discoverer '  was  shortly 
met  by '  The  Discoverer  Stript  Naked.*  '  Mercurius  Britannicus '  was 
grappled  by '  Mercurius  Mastix  faithfully  liishing  all  Scouts,  Mercuries, 
Posts,  Spies,  and  others.'  Mercurius  was  the  favourite  name,  with 
another  word  to  indicate  the  character  of  the  party  from  whom  it 
emanated.  Whenever  any  title  however  grew  popular,  it  was  stolen 
by  the  antagonist,  who  thus  conveyed  ms  opmions  to  those  who 
would  not  have  received  them  had  he  not  worn  the  appearance  of  a 
friend. 

Disraeli,  in  his '  Curiosities  of  Literature,'  gives  an  account  of  the 
two  principal  persons  who  were  at  this  time  concerned  in  the  newspaper 
press,  Marchant  Needham  and  Sir  John  Birkenhout.  "  Marchant 
Necdham/'  he  says,  "  the  great  patriarch  of  newspaper  writers,  was  a 
man  of  versatile  tilents  and  more  versatile  politics,  a  bold  adventurer, 
and  most  successful  because  the  most  profligate  of  his  tribe.  From 
college  he  came  to  London;  was  an  usher  in  Merchant  Taylors'  School; 
then  an  under-derk  in  Qray's  Inn ;  at  length  studied  physic  and  prac- 
tised chemistry ;  and  finally  he  was  a  captain,  and,  m  the  words  of 
honest  Antony  II  Wood, '  siding  with  the  rout  and  scum  of  the  people, 
he  made  them  weekly  sport  by  railing  at  all  that  was  noble  in  his 
intelligence,  called  Mercurius  Britannicus,  wherein  his  endeavours 
were  to  sacrifice  the  feme  of  some  lord,  or  any  person  of  quality,  and 
of  the  king  himself,  to  the  beast  with  many  heads.'  He  soon  became 
popular,  and  was  known  under  the  name  of  Captain  Needham  of  Gray's 
Inn ;  and  whatever  he  now  wrote  was  deemed  oracular.  But  whether 
from  a  slight  imprisonment  for  aspersing  Charles  I.,  or  some  pique 
with  his  own  party,  he  requested  an  audience  on  his  knees  witii  the 
king,  reconciled  himself  to  his  majesty,  and  showed  himself  a  violent 
royalist  in  his  '  Mercurius  Pragmaticus/  and  galled  the  Presbyterians 
with  his  wit  and  quips.  Some  time  after,  when  the  popuhur  party 
prevailed,  he  was  stall  further  enlightened,  and  was  got  over  by 
President  Bradshaw  as  easily  as  by  Charles  I.  Our  Mercurial  writer 
became  once  more  a  virulent  Presbyterian,  and  lashed  the  Royalists 
outrageously  in  his  '  Mercurius  Politicus.'  At  length,  on  the  return  of 
Charles  II.,  being  now  conscious,  says  our  friend  Antony,  that  he 
might  be  in  danger  of  the  halter,  once  more  he  is  said  to  have  fled 
into  Holland,  waiting  for  an  act  of  oblivion.  For  money  given  to  a 
hungry  courtier,  Necdham  obtained  his  pardon  under  the  great  seal. 
He  latterly  practised  as  a  physician  among  his  party,  but  Uved  uni- 
versally hated  by  the  Royalists,  and  now  only  committed  harmless 
treasons  with  the  College  of  Physicians,  on  whom  he  poured  all  that 
gall  and  vinegar  which  the  government  had  suppressed  from  flowing 
through  its  natural  channeL"  In  buffoonery,  keenness,  and  boldness. 
Sir  John  Birkenhout,  the  other  principal  news-writer  of  the  day,  was 
not  inferior,  nor  was  he  at  times  less  an  adventurer,  than  Needham. 
His '  Mercurius  Aulicus '  was  devoted  to  the  court,  then  at  Oxford. 
Beside  newspapers,  he  was  the  author  of  numerous  small  political 
pamphlets  abounding  in  wit  and  satire. 

In  1662  the  '  Kingdom's  Intelligencer'  was  commenoed  In  Londcn, 
which  contained  a  greater  variety  of  useful  information  than  any  of  its 
predecessors.  It  had  a  sort  of  obituary,  notices  of  proceedings  in 
parliament  and  in  the  law  courts,  ftc.  Some  curious  advertisements 
also  appear  in  its  columns.     In  1663  another  paper,  called  'The 

*  Before  the  introduction  of  printed  newspapers,  it  appears  that  great  families 
htd  a  sort  of  gszetters  in  London,  who  trannniUed  to  them  the  news  of  the  day 
in  written  letters.  This  custom  accounts  for  the  following  memorandum  pre- 
srrvcd  in  the  Cliffbrd  family :  '*  To  Captain  Robinson,  by  my  lord's  commands, 
for  writing  letters  of  news  to  his  l;>rdship  for  half  a  year,  fife  pounds." 
(Whitaker's  '  Hist,  of  Craven.*) 
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Intelligencer,  published  for  the  satisfaction  and  information  of  the 
people,*  was  started  by  Roger  (afterwards  Sir  Roger)  L'fistrange,  who 
warmly  espoused  the  cause  of  the  crown  on  all  occasions,  and  infused 
into  his  newspapers  more  information,  more  entertainment,  and  more 
advertisements  of  importance  than  were  contained  in  any  succeeding 
paper  whatever  previous  to  the  reign  of  Anne.  L'Estrange  continued 
his  journal  for  two  years,  but  dropped  it  upon  the  appearance  of  the 
'London  Gazette,'  first  called  the  'Oxford  Gazette,  owing  to  the 
earlier  numbers  being  issued  at  Oxford,  where  the  court  was  then 
holding  and  the  parliament  sitting,  on  account  of  Uie  plague  being  in 
London.  The  first  number  of  what  has  still  continued  to  the  present 
time  as  the  'London  Gazette'  was  published  at  Oxford,  February  4th, 
1665.  So  numerous  did  these  little  book$  of  netn,  as  they  were  called, 
become  at  this  time,  that  between  the  years  1661  and  1668  no  leas  tl^«^n 
seventy  of  them  were  published  under  various  titles. 

On  the  12th  of  May,  1680,  L'Estrange,  who  had  then  started  a 
second  paper,  called  the  '  Observator/  first  exercised  his  authority  as 
licenser  of  the  press,  by  procuring  to  be  Sssued  a  "  proclamation  for 
suppressing  the  printing  and  publlBhing  milicensed  news-books  and 
pamphlets  of  news,  because  it  has  become  a  common  practice  for  evil- 
disposed  persons  to  vend  to  his  majesty's  people  all  the  idle  and 
malicious  reports  that  they  could  collect  or  invent,  contrary  to  law ; 
the  continuance  whereof  would  in  a  short  time  endanger  the  peace  of 
the  kingdom  ;  the  same  manifestly  tending  thereto,  as  has  been 
declared  by  all  his  majesty's  subjects  unanimously.''  The  charge  for 
inserting  advertisements  (then  untaxed)  at  this  period,  we  learn  from 
the  'Jockey's  Intelligencer,'  1683,  to  be  "a  shilling  for  a  horse  or 
coach,  for  notification,  and  sixpence  for  renewing ; "  also  in  the 
'  Observator  Reformed,'  it  is  announced  that  advertiwments  of  eight 
lines  are  inserted  for  one  shilling ;  and  Morphew's '  Country  Gentle- 
man's Courant,'  two  years  afterwards,  says,  that "  seeing  promotion  of 
trade  is  a  matter  that  ought  to  be  encouraged,  the  price  of  advertise- 
ments is  advanced  to  two  pence  per  line."  The  publishers  at  this  time, 
however,  were  sometimes  puzzled  for  news  to  fill  their  sheets,  small  as 
they  were ;  but  a  few  of  them  got  over  the  diflSculty  in  a  sufficiently 
ingenious  manner.  The  '  Flying  Post,'  in  1695,  announces,  that "  if 
any  gentleman  has  a  mind  to  oblige  his  country  friend  or  correspondent 
with  this  account  of  public  affiiirs,  he  may  have  it  for  two-pence  of 
J.  Salisbury,  at  the  Rising  Sun  in  Comhill,  on  a  sheet  of  fine  paper, 
half  of  which  being  blank,  he  may  thereon  write  his  own  private 
business,  or  the  material  news  of  the  day."  Again, '  Dawker's  News- 
Lettef : '  "  This  Letter  will  be  done  upon  good  writing-paper,  and 
blank  space  left,  that  any  gentleman  may  write  his  own  private 
business.  It  will  be  useful  to  improve  the  younger  sort  in  writing 
a  curious  hand."  Another  publisher  had  recourse  to  an  expedient 
for  filling  his  sheet,  curious  enough  :  wherever  there  was  a  dearth  of 
news,  he  filled  up  the  blank  part  with  a  siifficient  proportion  from  the 
Bible. 

It  was  not  until  the  reign  of  Anne  that  the  Londoners  enjoyed  the 
luxury  of  a  newspaper  every  day.  The  first  was  issued  in  1709,  and 
called  '  The  Daily  Courant,'  being  published  every  day  but  Sunday. 
There  were  at  this  time  seventeen  others  published  thrice  a  week,  and 
one  twice.  Among  them  was  the  '  British  Apollo,'  the '  General  Poet- 
script,'  the '  London  Gazette^'  the  '  Postman,'  the  '  Evening  Post,'  and 
the '  City  Intelligencer.' 

It  was  about  this  time  that  a  new  species  of  publication  came  oaty 
which,  although  it  would  scarcely.be  regarded  as  bcdonging  to  the  family 
of  newspapers  now,  was  held  to  be  so  then ;  and.  in  fact,  for  a  consider- 
able time  after  it  was  commenoed,  it  included  articles  of  news  along  with 
its  other  matter.  We  allude  to  those  admirable  publications,  the 
'  Tatler,'  '  Spectator,'  '  Guardian,'  ftc.,  which  formed  the  models  of  so 
many  subsequent  publications  of  the  same  kind.  The  first  niunber  of 
the  '  Tatler'  was  published  on  the  28rd  of  April,  new  style,  1709 ;  the 
last  on  the  2nd  of  January,  1711.  Much  space  was  occupied  in  each  by 
advertisements,  and  the  price  of  each  number  was  a  penny.  The 
publication  of  the  '  Spectator'  began  March  1, 1711,  at  the  same  price ; 
but  upon  the  imposition  of  the  half-penny  stamp-duty,  which  began 
August  1, 1712,  the  price  was  raised  to  two-peno&  The  halfpenny  tax 
is  conjectured  to  have  been  the  cause  of  the  '  Spectator'  being  stopped 
in  the  beginning  of  1718.  It  was  however  immediately  followed  by  the 
'  Guardian,'  the  first  number  of  which  ai>peared  on  March  2nd,  1718. 
This  paper  soon  dropped,  and  was  suoceeided  by  the '  Englishman '  in 
October  the  same  year  (professedly  political).  The '  Englishman '  lasted 
for  two  years,  and  was  in  its*  turn  supplanted  by  the '  Freeholder,'  on 
December  23rd,  1715,  the  latter  work  being  almost  the  sole  production 
of  Addison. 

It  may  be  sufficient  to  notice  in  few  words  two  or  three  of  the  more 
remarkable  journals  only  which  have  since  succeeded.  The'Publio' 
Advertiser'  was  first  printed  under  the  title  of  the  'Ixmdon  Daily  Post 
and  General  Advertiser,'  so  fur  baok  as  1726,  and  assumed  its  later 
name  only  in  1752.  This  paper  was  the  vehicle  through  which 
'Junius's  Letters'  were  given  to  the  world.  The  'St.  James's 
Chronicle'  is  snother  of  our  oldest  papers ;  at  its  first  publication  it 
was  an  amalgamation  of  two  papers  (tiie '  St.  James's  Post*  and  tho 
'St.  James's  Evening  Poet'),  both  of  which  began  in  1715.  The 
'  North  Briton,'  edited  by  Wilkes,  first  appeared  in  1762 ;  and  in  the 
same  year  the  'Englishman'  was  established.  The  ' KoKliHhinaa ' 
aitnoted  much  notice  about  1766,  on  account  of  the  insertion  of 
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By  the  Act  18  &  19  Vict.,  cap.  27,  any  periodMsl  publicatioa,  pub- 
lished at  in^-ervals,  not  exceeding  tliirtj-one  dfnyu,  of  whioh  tha  print 
doM  not  osceed  the  prescribed  aiiperiiciea,  nuy  clann  to  be  itamped  aa 
a  newdpaper ;  but  in  such  oaae  the  title  muat  be  printed  on  the  top  of 
every  page,  with  the  date^of  publioatioa ;  tad,  when  posted,  must  be 
folded  so  as  to  show  the  stamp  denoting  the  duty.  Newspapers  to  be 
sent  abroad  by  post  may  be  registered  at  the  Qensral  Post-ofllee,  for 
which  an  anniial  fee  of  6t.  is  oharged,  the  year  always  terminating  on 
the  SOth  of  June.  It  is  not  absolutely  necessary  that  tile  newspaper 
should  be  registered,  but  the  English  Post-oflioe  then  chsrges  id.  in 
addition  to  the  foreign  or  colonial  postage.  Before  a  nesrspaper  can  be 
published  a  notice  mu«t  be  giren  at  the  inland  Revenue  Oifiee,  Somereet 
House,  or  at  the  Difltriot  Bianip-oAoe,  where  the  form  of  a  **  declara- 
tion "  will  be  given,  Sn  which  is  to  be  stated— tie  title  of  the  intended 
paper,  quoted  literally ;  the  place  where  it  is  tu  be  printed,  giving  the 
number  of  the  house,  the  name  of  the  street  and  of  the  parish  in  which 
it  is  situated,  and  the  name  of  the  occupier  if  it  forms  part  of  a 
dwelling-house  ;  and  the  like  particulars  respecting  the  place  of  publi- 
cation if  it  differs  from  the  place  of  printing  ;  the  Christian  and  sur- 
names of  the  printers  and  publishers ;  the  number  of  shares  into  which 
the  proi^rty  is  divided  whenever  the  number,  exclusive  of  the  printer 
and  publisher,  exceeds  two ;  and  the  Christian  and  surnames,  residences, 
and  occupations,  of  every  proprietor,  with  the  number  of  shares 
belonging  to  each  when  exceeding  two,  exclusive  of  the  printer  and 
publisher.  This  declaration  must  be  made  by  the  proprietor,  or  two 
proprietors,  or  by  two  of  the  largest  shareholders  where  the  number 
exceeds  two,  who  must  also  furnish  two  respectable  householders  as 
sureties  against  the  publication  of  seditious,  blasphemous,  or  pei-sonal 
libels,  to  the  amount  of  4002.  in  London  and  500/.  elsewhere.  A  news- 
paper published  before  these  securities  are  given  subjects  the  proprietors 
to  a  penalty  of  20/1  The  paper  when  published  must  have  across  the 
bottom  of  the  last  page  or  the  last  column,  the  names  and  residences 
of  the  printer  and  publisher,  the  place  of  publication,  the  date,  and  the 
price,  under  a  similar  penalty  for  neglect.  A  supplement  must  not  be 
issued  without  the  paper  itself ;  and  a  cojvjr  of  the  paper,  which  is  paid 
for,  must  be  transmitted  to  the  Stamp-offlce  on  the  day  of  publication 
or  the  day  after  in  London,  Edinburgh,  or  Dublin,  and  eliewnere  within 
three  days,  under  the  like  penalty  of  20/.  for  each  offence;  but  the 
penalties  can  only  be  sued  for  by  the  Attorney-General  or  the  Stamp- 
office. 

The  size  and  amount  of  stamp-duty  for  newspapers  are  defined  as 
follows  by  the  16  &  17  Vict.,  cap.  08  :— Newspaper  stamps  are  to  be 
Id,  only,  for  a  superficies  of  print,  on  one  side  of  the  paper,  not  ex- 
ceeding 2295  inches,  whether  published  as  a  supplement  or  not ;  any 
supplement  that  with  the  paper  does  not  exceed  that  quantity  is  to  be 
exempt;  and  any  other  supplement  to  a  duly  stamped  newspaper  not 
containing  a  superficies  on  one  side  of  more  than  1148  inches  of  print 
is  to  be  subject  to  a  stamp  of  one  halfpenny ;  and  any  two  supplements 
not  containing  more  than  2296  inches,  to  a  duty  of  one  halfpenny  each, 
provided  each  be  published  on  one  sheet  of  paper  only.  Newspapers 
not  stamped  go  by  post  at  the  book-post  rate  of  a  penny  for  4  ounces, 
twopence  for  8  ounces,  and  then  asosnding  by  twopence  for  every 
fraction  of  8  ounces;  and  any  number  may  be  sent  in  ons  envek>pe 
open  at  the  ends. 

The  largest  collection  of  newspapers  in  England  is  in  the  British 
Museum.  This  collection  was  commenced  by  a  considerable  number 
being  sent  there,  at  the  time  when  the  Museum  wss  established,  with 
the  Ubrary  of  8ir  Hans  Slouie.  Another  collection,  of  itself  valued  at 
1000/ ,  was  purchased  in  1818  with  the  library  of  the  lata  Or.  Charlas 
Bumey.  At  the  end  of  two  or  three  years  from  the  time  of  publication 
the  commissioners  of  stamps  now  transfer  to  the  British  Museum, 
for  public  use,  copies  of  all  the  stamped  newspapers,  both  of  town  and 
country. 

In  Germany  newspapers  originated  in  the  '  Relations,'  as  they  were 
termed,  which  sprung  up  at  Augsburg  and  Vienna  in  1624,  at  Batisbon 
in  1528,  at  DilUngen  in  1669,  and  at  Numberg  in  1671,  and  which 
appeared  in  the  form  of  letters  printed,  but  without  data,  place,  or 
number.  The  first  German  newspaper  in  numbered  sheets  was  printed 
in  1612.  Italian  journals  were  also  early,  and  France  has  many  news- 
papers, botii  in  Paris  and  the  provinces,  but  they  were  started  under 
the  protection  of  the  government,  and  have  never  been  long  free  from 
fiovemment  control.  At  pretsnt  all  are  liable  to  warnings  for  any 
mfraction  of  prescribed  niles,  involving  suspension  and  ultimate 
suppresuon,  a  power  that  has  been  very  freely  exercised.  Bvery 
civilised  country  has  now  its  newspapers;  and  in  the  founding  of  an 
English  or  American  settlement,  the  newspaper  is  among  the  first 
establishments. 

In  the  United  States  the  incresse  of  newipapera  has  been  more  rapid 
than  in  England  In  the  year  1704,  the  first  Anglo- American  news* 
paper,  called  the  '  Boston  News  Letter,'  was  published  at  Boston.  In 
17X9  the  first  news^iaper  was  published  in  Pennsylvania;  and  in  1783 
the  first  newspapers  were  published  in  New  York  and  Bhode  Island. 
Now  there  is  hardly  a  petty  town  in  any  of  the  twenty-six  statss  with- 
out its  newspaper,  and  in  the  large  cities,  such  as  New  York,  several 
are  published  daily.  At  the  Census  of  1860,  as  far  as  returns  were 
made,  there  were  254  daily  papers  pubUshed  in  the  United  States ; 
115  "  tri-weekly ;"  81 '' semi  weekly ;''  and  1902  weekly.  Among  these 
nearly  60  p^psm  were  published  in  the  German  language ;  about  a 


dcBea  in  French  ;  several  in  Spanish,  Italian,  ftc.  In  Pennsylvania 
a  considerable  number  of  newspapers  are  printed  ia  the  Gennan 
language,  and  dirtributed  among  the  numerous  Gennan  settlers  in 
that  state.  One  German  newspaper  at  least  is  also  published  in 
Maryland,  and  perhaps  more.  In  Louisiana,  some  papers  ave  printed 
both  in  Frsnch  and  English. 

NKWTON'S  PKINCIPIA.    [Prixcipia.] 

NEXT  OP  KIN.    [CoKSAKOUiNiTY ;  Iktbatact.] 

NICE,  COUNCIL  OF.    [Coukoil,  of  vhb  Church.] 

NICENE  CREED,  THE,  is  one  of  the  three  creeds  received  by  tba 
church  of  ii^and.  It  consists  of  the  creed  drawn  up  bv  the  first 
council  of  Nice,  with  the  additioa  of  that  part  which  relates  to  the 
divinity  of  the  Holy  Ghost.  It  was  adopted  in  its  present  shape  at  the 
second  general  oouncil  of  Constantinople,  a.d.  381. 

NICHE  (from  the  Italian  nifckia,  signifying  aho  a  nook),  a  snail 
recess,  or  ooncavity  in  the  face  of  a  wall  for  the  purpose  of  containing 
a  status.  The  Greeks  rarely  employed  statues  as  external  decorations  to 
their  edifioes,  sculpture  being  so  applied  by  them  only  as  frieses,  or  within 
pediments,  and  they  did  not  therefore  require  niches.  In  Roman  archi- 
tecture, on  the  contrary,  niches  are  of  very  frequent  occurrence,  and  often 
enter  very  largely  into  a  design  as  principal  fdttures  in  the  composition. 
Niches  are  usuadly  semicircular  in  plan,  and  round-headed,  that  is, 
covered  by  the  quarter  of  a  hollow  sphere,  owing  to  which  the  shadow 
wiUiin  the  concavity  produces  a  beautiful  curve.  They  are,  however, 
oocasumally  made  squsre  in  plan,  in  which  case  they  are  square-headed ; 
but  square-headed  niches  are  sometimes  nuidc  circular  in  plan,  though 
round-headed  ones  are  never  square.  Niches  exhibit  still  greater 
divsvsity  in  the  modes  of  decorating  them ;  and  they  are  sometimes 
left  quite  plain,  and  in  this  country,  oftener  than  not,  quite  empty 
dso;  although  a  niche  without  a  statue,  vase,  or  some  piece  of 
sculpture  in  it,  is  a  very  questionable  feature,  suggesting  to  the 
spectator  the  absence  of  the  object  which  it  is  intended  to  receive. 
When  niches  are  deoofated  they  are  usually  placed  within  a  square- 
headed  panel,  having  arehitraves  and  other  dressingB  like  those  of 
windows,  and  therefore  admit  of  as  much  variety  of  design  as  windows 
themselves.  Many  architeets  have  given  them  columns,  and  thus  con- 
verted them  into  small  tabernacles  (as  in  the  upper  order  of  the  side 
elevations  of  St.  Paul's),  or  have  otherwise  bestowed  so  mudi  enrich- 
ment upon  them  that  the  statues  within  them  are  almost  lost. 

In  Romanesque  and  Pointed  Gothic  architecture,  niches  are  lai^gely 
employed,  and  rendered  a  highly  ornamental  feature.  In  our  own 
oountry  we  find  them  extensively  used  through  every  period,  but  vary- 
ing in  aharaster  in  eaoh.  When  employed  in  the  Norman  period  they 
are  mere  shallow  recesses,  and  but  slightly  ornamented.  SoroetimeB 
they  occur  in  a  series  under  intersecting  arches.  In  the  First  Pointed 
style  they  are  more  frequent,  more  deeply  recessed,  more  ornamented, 
the  sides  have  handsome  mouldings,  the  heads  have  trefoil  or  cinque- 
foU  ousps,  and  frequentlv  they  have  a  flat  or  projecting  canopy. 
[Caitopy.}  Sometimss  the  figures  are  set  on  low  pedestals:  good 
examples  occur  at  Salisbury,  Peterborough,  and  Wells  Cathedrals,  and 
of  the  tmnsition  to  the  Second  Pointed  period  at  Beveriey  Minster. 
In  the  Seoond  Pointed^  or  Decorated  style,  still  more  regard  is  paid  to 
the  niches,  which  are  now  much  more  varied  in  ehanueter,  and  often 
highlv  elaborated.  The  top  is  frequently  carved  to  imitate  regular 
vaulting,  the  canopies  are  very  various  m  form  and  decoration,  but 
usually  pedimental  or  ogee,  projecting,  and  often  ornamented  with 
crockets,  pinnacles,  and  a  fully  developed  finial.  Niches  in  tUs  style 
often  occur  in  buttresses,  on  the  sides  of  doorways  as  at  Rochester 
Cathedral,  and  on  each  side  of  the  east  window.  The  figures  are 
usually  placed  on  richly  earved  brackets.  Gk)od  examples  occur  at 
Wells,  Lichfield,  Ely,  and  Rochester  Cathedrals,  and  York  and  Beverley 
Minsters.  In  Uie  Third  Pointed,  or  Perpendicular  s^le,  niches  are 
even  mors  abundant,  and  in  ornament  more  exuberant,  the  canopies 
often  funning  upwards  into  small  spires,  and  pinnacles,  crockets,  and 
flnials  being  very  ;»t>fusely  employed.  The  top  is  often  groined,  and 
has  soulpttued  bosses.  They  may  be  seen  in  all  important  buildings 
of  this  style,  but  it  will  perhaps  be  enough  to  refer  to  Henry  VIlTli 
chapel,  and  the  very  numerous  and  elaborate  modem  exan4>1es,  all 
imitated  from  the  best  old  examples,  in  the  New  Palace,  Westminster. 

The  sedilias,  piscinas,  stoups,  and  other  recessed  features  of  Gothic 
ecclesiastical  buildings,  are  usually  so  treated  as  to  be  in  he^  niches^ 
though  having  their  proper  names  they  are  not  so  dassed. 

NICKEL  (Ni).  A  well  known  elementary  metai  It  ia  extensively 
used  in  the  manufacture  of  the  so-callad  mekd-tUver,  Gbbhak-bilvsb, 
and  similar  white  alloys.  Its  natural  history  and  physical  properties 
together  with  the  source  and  composition  of  its  ores  iiave  already  been 
described.  [Nickkl,  in  Na*.  Hist.  Div.]  A  method  of  reducing 
nickel  from  its  natural  combinationa  has  also  been  given,  but  on 
account  of  the  increasing  demand  for  it,  greater  attention  hsB  of  late 
years  been  paid  to  the  metallurgy  of  this  metal,  and  the  following  pro- 
cess is,  sccording  to  Louyet,  the  one  now  generally  adopted  in  Birming- 
ham. Speiss,  an  arsenio-sulphide  of  niekel  and  other  metals,  obtained 
in  the  manufacture  of  smalt  [Cobalt],  is  first  fused  with  chalk  and 
fluor  spar  and  the  resulting  metallic  mass  reduced  to  powder  and 
roasted  to  expel  arsenic ;  the  residue  is  then  treated  with  hydrochloric 
add,  and  bleaching  powder  graduallv  added  to  the  solution  till  the 
iron  is  peroxidised.  Milk  of  lime  being  now  cautiously  poured  in  the 
iron  is  thrown  down  as  peroxide,  any  traces  of  arsenic  being  carried 
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down  with  it ;  the  dear  Uqtiid  is  treated  with  a  ourrent  of  Bulphuretted 
hydrogen  to  precipitate  copper,  biemufh,  and  lead,  and  the  cobalt  got 
rid  of  aa  peroxide  by  a  second  addition  of  solution  of  bleaching 
powder,  finally  the  nickel  is  precipitated  as  hydrated  oxide  by 
adding  sufficient  mUk  of  lime,  and  the  metal  obtained  on  strongly 
heating,  in  a  wind  fumaoe^  a  mixture  of  black  flux  and  the  dried 

oxide. 
The  equivalent  of  nickel  is  29*54  and  its  specific  gravity,  8*82. 
Oxygen  and  NuJcel  combine  in  two  proportions,  forming  the  prot- 
oxide and  sesqui-oxide  or  peroxide. 

Protoiide  of  Nickel  (NiO)  may  be  obtained  by  adding  potash  or  soda 
to  a  solution  of  any  salt  of  nickel,  by  which  a  green  hydrate  (NiO,  HO) 
is  precipitated ;  tins,  heated  to  redneaB,  loses  water  and  becomes  of  a 
dark  olive-green  colour.  It  may  also  be  procured  by  heating  nitrate 
of  nickel  to  redness.  It  is  insoluble  in  water,  readily  dissolved  by 
most  acids,  and  yields  green  solutions.  It  is  not  reducible  to  the 
metallic  state  by  heat  alone,  and  is  not  attracted  by  the  magnet. 
When  fused  with  borax  a  hyacinih-yellow  bead  is  produced,  becoming 
lighter  in  colour  on  cooling.  Oxide  of  nickel  is  insoluble  in  potash  or 
soda,  but  readily  dissolves  in  ammonia ;  the  solution  has  a  fine  azure- 
blue  colour,  and  is  decomposed  by  potash  or  soda.  '  It  is  the  base  of  all 
the  salts  of  nickeL 

Peroxide  of  Nickel  (Ki,0.)  may  be  obtained  by  adding  a  solution  of 
chloride  (hypochlorite)  oi  soda  to  one  of  nitrate  of  nickel,  or  by 
transmitting  chlorine  gas  through  water  in  which  hydrate  of  nickel  is 
suspended.  The  peroxide  thus  obtained  is  of  a  blade  colour,  insoluble 
in  dilute  adds,  potash,  or  soda.  When  added  to  a  mixture  of  ammonia 
and  its  carbonate,  nitrogen  gas  is  evolved,  and  the  peroxide,  becom- 
ing protoxide,  is  dissolved.  With  hydrochloric  acid  it  gives  out 
chlorine  gas,  and  forms  chloride  of  mckeL  At  a  red  heat  it  yields 
oxygen  gas. 

Chlonde  of  Nickel  (NiCl)  ia  formed  by  dissolving  either  the  pro- 
toxide or  peroxide  of  the  metal  in  hydrochloric  acid.  Its  colour  is  a 
fine  emerald-green ;  and  by  evaporating  the  solution,  green  filamentous 
crystals  containing  water  are  formed.  This  salt  deliquesces  in  a  moist 
atmosphere.  When  deprived  of  water  it  has  a  yellow  colour  and  a 
micaceous  appearance;  it  is  volatile,  and  when  sublimed  at  a  high 
temperature  is  obtained  in  beautiful  golden-yellow  crystalliue  scales. 
Its  solution  is  decomposed  by  the  alkalies  and  their  carbonates, 
but  ammonia  added  in  excess  redissolves  the  precipitate  at  first 
formed. 

Thejluoride  (KiFl),  hromide  (NiBr),  and  icdide  ofnickd  (Nil),  are  of 
but  litUe  importance.  The  bromide  and  iodide  form  hydrated  salts 
containing  six  equivalents  of  water. 

Sulphur  aTid  Niekd  combine  in  three  proportions,  forming  the  sul- 
phide, disulphide,  and  bisulphide. 

Sulphide  of  Nickel  (NiS)  is  prepared  either  by  heating  metallic 
nickel  or  the  oxide  with  sulphur ;  or  it  may  be  procured  by  adding  a 
hydrosulphate  to  a  solution  of  nickeL  The  predpitated  sulphide  is 
nearly  black,  and  dissolves  in  hydrochloric  add  with  the  evolution  of 
hydrosulphuric  add  gas ;  the  sulphide  procured  in  the  dry  way  is  of  a 
grayish-yellow  colour,  and  requires  aqua  regia  (or  nascent  chlorine)  for 
solution.  Sulphide  of  nickd  is  also  fotmd  native.  [Niokjel,  in  Nat. 
Hist.  Div.] 

JJindphide  of  Nickel  (Ni^)  may  be  prepared  by  transmitting  hydro- 
gen gas  over  sulphate  of  nickd  at  a  red  heat.  Its  colour  is  lighter,  and 
it  is  more  fusible  than  the  sulphide. 

Bisulphide  of  Nickel  (NiS,).  Carbonate  of  nickd  is  strongly  ignited 
with  Bidphur  and  carbonate  of  potash,  and  the  reddue  well 
washed  with  water.  It  is  soft  to  the  touch,  and  of  dark  iron-gray 
colour. 

Photphide  of  Nickel  (NiP)  is  formed  by  the  action  of  phosphorus 
upon  nickd  heated  to  redness;  the  resulting  compound  is  whitish, 
brittle,  and  is  decomposed  when  exposed  to  heat  and  air.  It  is  more 
fumble  than  the  metal,  and,  and  according  to  Pelletier,  is  composed  of 
17  phosphorus  +  83  nickd ;  while  Lampadius  states  its  compodtion  to 
be  18  phosphorus  +  87  nickeL 

Cywnide  of  Nickel  (NiCy)  is  prepsred  by  adding  a  soluble  cyanide  to 
a  solution  of  nickel,  or  when  hydrocyanic  add  is  mixed  with  acetate  of 
nickeL 

Farocyamde  of  Nickel  is  a  grayish  or  greenish  compound,  which  is 
jiredpitated  when  ferrocyanide  of  potasdum  is  added  to  the  sdts  of 
nickd.    The  ferrieyanide  is  ydlowish  green. 

Nitraie  of  Nickel  (NiO,  NO^)  may  be  prepared  by  dissolving  dther 
the  metal  or  its  oxide  in  dilute  nitric  add.  The  solution  is  of  a  fine 
green  colour,  and  by  evaporation  yields  a  deliquescent  salt,  containing 
six  equivdents  of  water  of  crystallisation. 

Sulphate  of  Nickel  (NiO,  SOg+ 7Aq.)  is  easily  procured  by  dissolving 
the  oxide  or  hydrate  in  dilute  sulphuric  add ;  a  green  salt  is  obtained, 
which  readily  crystallises  in  two  different  primary  forms ;  first  in 
rhombic  prisms,  and  then  by  exposure  to  light  in  regular  octohedra, 
the  origind  crystals  becoming  opaque  but  retaining  their  prismatic 
outline.  A  double  sulpfioU  of  poUuh  and  nickd,  (NiO,  SO,  +  KO  SO,  -(- 
6Aq)  readily  crystallises  out  on  evaporating  a  solution  of  the  mixed 
sulphates. 

The  carbonatee  of  nickel  are  mostly  bade,  containing  variable  pro- 
portions of  hydrated  oxide.  They  are  predpitated  when  an  alkaline 
carbonate  ia  added  to  a  solution  of  nitrate,  or  other  sdt,  of  nickd. 
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Armdc  readily  combines  with  Nickd,  and  the  oompoand  renuiaa 
undeoomposed  at  a  very  high  temperature.   It  does  not  obey  the  magnet 

Pokumm  and  Nickd  combine  by  f  udon. 

AndtMny  and  Niekd  form  an  alloy  of  a  lead-oolonr. 

Zine  and  Nickd  form  a  white  britUe  aQoy,  which  enters  into  tha 
compodtion  of  the  padrfong  of  the  Chinese. 

tU  and  Nickd  give  rise  to  a  white  brittle  alloy,  which  bums  at  a 
high  temperature. 

OobaU  and  Nickd  readily  fuse  together. 

Mercury  and  Nickd  have  not  been  combined. 

Copper,  Zine,  and  Niekd  form  a  white  all<>y,  of  lata  yean  mock 
employed  under  the  name  of  Gbrmak  Silver. 

Inm  and  Niekd  occur  associated  in  meteoric  stoneai  The  followiiig 
table  exhibits  the  centesimd  amounts  of  the  tw»  metals  in  some  well 
authenticated  specimens. 


1. 

S. 

S. 

4. 

5. 

Iron 

.    66-56 

88*04 

85-61 

89-12 

98*78 

Nickel 

.     2i*71 

10-78 

12-28 

8  26 

3-61 

1.  From  Clairbome  in  Alabama.  2.  The  FaUas  meteoric  iron  from 
Siberia.  3.  From  Cap;  specific  gravity,  7*665.  4.  From  Levarto; 
spedfic  gravity,  7*798.     5.  From  Bohumilitz  in  Bohemia. 

Teste  for  nickel.  The  solutions  of  nickel  sdts  have  a  rich  greeo 
colour.  They  are  distinguished  by  giving — ^no  precipitate  with  sul- 
phuretted hvdrogen ;  blaick  with  sulphide  of  ammonium ;  green  with 
a  caustic  alkdi,  not  altering  on  exposure  to  air;  and  green  with 
ammonia,  forming  in  excess  a  bright  blue  solution. 

Eslimation  of  nickeL  This  is  generally  performed  in  the  state  of 
protoxide,  which  contains  78'69  per  cent,  of  metaL  It  is  predpitated 
from  solution  by  potash,  and  must  be  many  times  washed  with  hot 
water  to  thoroughly  remove  all  the  alkali  According  to  Field,  nickel 
is  best  precipitated  as  peroxide.  The  solution  is  boiled  with  hypo- 
chlorite of  soda  in  a  beaker,  care  being  taken  to  prevent  the  peroxide 
attaching  itself  to  the  ddes  of  the  vessel.  This  pr^ipitate  is  easily 
washed,  and  on  ignition  to  whiteness  is  reduced  to  protoxide,  and  may 
in  that  state  be  weighed.  Liebig  separates  nickel  from  cobalt  by  boli- 
ing  the  solution  of  their  potasaio-cyanides  with  finely  levigated  per- 
oxide of  mercury ;  the  nickel  sdt  is  then  decomposed  and  the  hydratt?d 
oxide  of  that  metal  predpitated,  while  the  cobdticyanide  of  potasdua 
remains  in  solution  along  with  cyanide  of  merciury. 

NICKEL  SILVER.    [Nickel,  Alloys  of] 

NICOLAITANS,  a  sect  of  heretics,  who  arose  in  the  Ist  century, 
and  are  mentioned  with  strong  disapprobation  in  Rev.  ii.  6^  15.  Tfaej 
appear,  from  the  statements  of  the  early  writers,  to  have  held  the 
doctrines  of  the  Gnostics,  and  to  have  lived  impurdy.  It  is  generdlj 
supposed  that  "  the  doctrine  of  the  Nicoldtans "  (Rev.  iL  15}  is  th« 
same  as  ''the  doctrine  of  Balaam"  (v.  14),  namdy,  "to  eat  thjngb 
sacrificed  to  idols,  and  to  commit  fornication.''  Indeed  some  critics 
suppose  the  name  "SucSkaos  in  this  passage  to  be  merely  translated 

from  Df  v9  Aiicl  need  symboUically,  deriving  the  former  word  from 

tfuedm  and  Kahs,  and  the  latter  from  the  synonymous  Hebrew  wordi 

Vh^  and  D^.    (Robinson's  '  Greek  Lexicon  to  the  New  Testament') 

The  early  writers  trace  this  sect  to  Niedas  the  Deacon  (Acts  vi  5), 
but  some  of  them  acquit  him  of  holding  the  aentimenta  of  the 
Nicoldtans,  and  ascribe  the  rise  of  the  heresv  to  an  improper  advantsge 
taken  of  some  incautious  expressions  which  he  had  used. 

{hioetmm'uJSccLIIUt;  y/iner^M  BibUseha  BealwOrierbnch ;  Neaadera 
Kirchengeschichie,) 

NICOTIA    [Nicotine.] 

NICOTIA'NA  TABACUM, an  annud  plant,  of  which  the  leaves  are 
used  in  a  variety  of  forms  and  ways,  and  also  in  medidne.  The  dried 
leaves  sre  large,  long,  entire,  smooth,  somewhat  glutinous,  and  of  a 
brown  odour,  with  a  peculiar  stupifying  odour,  and  an  acrid,  nauaeoos, 
bitter  taste.  The  processes  of  maceration  and  partid  f ermentatioo, 
and  admixture  of  different  substsnces,  render  it  more  agreeable  in  the 
dried  than  in  the  fresh  state.  The  andysis  of  tobacco  shows  its  chief 
ingredients  to  be  i—lst,  a  tobaoco-camphor,  called  nicotian,  or  nioo- 
tianin,  which  crystallises,  and  is  solid  at  the  ordinary  temperature  of 
the  air ;  has  a  faint  odour  of  tobacco,  with  a  warm,  bitterish  aromatie, 
but  not  acrid  taste,  and  is  not  possessed  of  any  narcotio  power ;  if 
applied  to  the  nostrils,  it  causes  sneering ;  and  if  a  grain  be  taken  into 
the  stomach,  it  creates  uneasiness  and  giddiness.  It  is  called  by  some 
the  add  prindple  of  tobacco,  and  if  such  be  its  nature,  it  is  most 
probably  combined  in  the  herb  with,  2nd,  nicotina»  an  alkaloid,  which, 
like  conia,  does  not  exist  at  ordinary  temperatures  in  a  solid  form,  but 
in  a  fluid  and  volatile  state,  having  an  oily  appearance. 

The  empyreumatio  oil  of  tobacco  appears  to  be  formed  dining  the 
destructive  combustion,  and  does  not  exist  naturally  in  the  leaf,  but  ii 
probably  formed  at  the  expense  of  the  nicotina.  It  does  not  therefwe 
exist  in  the  infusion  of  tobacco,  the  mode  of  action  of  which  differs  in 
severd  respects  from  the  other  forms  in  which  it  is  employed.  The 
products  of  tobacco  when  burnt,  as  in  smoking,  are :— carbonate  of 
ammonia,  nicotianin,  empyreumatio  oil,  soot,  and  some  gases. 

Nicotina  seems  to  be  the  formidable  prindple  of  toubooo  when  need 
in  the  solid  form,  or  as  an  infudon ;  and  the  empyreumatie  oil,  when 


0.')7 


XTOOTTAXTX. 


NICOTINE. 


tzi 


i  t  is  smoked,  or  when  obtained  by  destructive  distillation.  The  action 
oi  nicotina  is  highly  poiaonoua ;  a  quarter  of  a  drop  will  kill  a  rabbit ; 
one  drop  can  destroy  a  dog.  It  is  distinguished  from  the  other 
alkaloids  obtained  from  the  tribe  of  the  SUanacea  by  not  causing 
diktation  of  the  pupil;  the  external  application  of  it  to  the  eye 
produces  other  veiy  alarming  narcotic  symptoms.  The  tenth  part  of  a 
grain  put  into  the  eye  of  a  cat  causes  strong  convulsions,  with  foaming 
at  the  mouth)  quick  respiration,  accompanied  with  rattling  in  the 
throat  and  rapid  palpitations  of  the  heart,  which  can  be  heard  at  a 
considerable  distance,  staggering,  and  paralysis  of  the  hinder  extre* 
mities,  which  symptoms  disappear  in  an  hour. 

The  empyreumatic  oil,  in  the  quantity  even  of  a  single  drop  placed 
on  the  tongue,  excites  convulsions  and  coma,  without  affdbting  the 
heart.    It  may  prove  fatal  in  two  minutes. 

Tobacco,  thex^ore,  is  f^  werj  powerful  agent,  the  active  principles 
of  which  are  extracted  by  water,  either  in  the  form  of  infusion  or 
decoction.  The  local  effects  of  tobacco-leaves,  or  any  preparation  of 
them,  are  those  of  an  acrid  substance ;  hence  when  taken  internally 
they  cause  vomiting  and  purging,  pain  of  the  stomach  and  intestines, 
followed  by  inflammation  and  ulceration.  The  external  application 
occasions  irritation  of  the  part,  and  if  kept  long  in  contact  with  it, 
inflammation:  snuffing  the  prepared  powder  ixiduces  sneezing  and 
increased  secretion  of  mucus ;  chewing  or  smoking  it  causes  increased 
secretion  of  saliva,  with  diminished  appetite  in  those  unaccustomed  to 
its  use. 

Besides  these  local  effects  it  has  a  secondary  action,  which  results 
from  the  absorption  of  the  active  principles.  It  is  immaterial  by  what 
channel  they  are  introduced  into  the  circulation :  the  same  consequences 
follow,  and  a£RBct  on  the  one  hand  the  intestinal  canal,  the  lungs,  and 
the  heart ;  and  on  the  other,  the  nervous  centres  of  the  brain  and 
spinal  chord.  The  former  show  themselves  by  nausea,  vomiting, 
purging,  pain  and  inflammation  of  the  stomach,  and  here  and  there  of 
the  intestines;  on  the  lungs,  by  the  slower,  painful,  and  irregular 
respiration ;  and  after  death  the  tissue  of  the  lungs  is  found  to  be 
thicker,  more  injected  with  blood,  and  accumulations  or  extravasation 
of  it.  The  action  on  the  heart,  or  probably  the  nerves  of  the  heart, 
manifests  itself  by  irregular,  generally  slower  pulsations,  and  by  the 
heart  losing  its  irritability  sooner  than  after  natural  death ;  but  the 
chief  secondary  action  is  on  the  brain  and  spinal  chord,  and  this 
succeeds  the  external  as  well  as  internal  application  of  it,  but  most  so 
after  injection  into  the  rectum.  Giddiness,  weight,  snd  pain  of  the 
head;  deafness,  a  feeling  like  intoxication,  staggering,  trembling, 
general  weariness  of  the  muscles,  with  convulsive  contractions  of 
them,  or  cramps,  general  insensibility,  sleepiness,  and  death  are  the 
consequences. 

Tobacco  must  therefore  be  considered  as  a  narcotic  acrid  poiwn. 
Habit  reconciles  the  system  to  its  action  when  used  moderately,  but 
nothing  can  secure  the  body  from  its  irritative  property  and  its 
ultimate  absorption  when  employed  in  excess  or  incautiously.  Uncon- 
trollable fits  of  sneezing  have  produced  death,  and  smoking  a  number 
of  pipes  or  cigars  has  also  caused  death.  The  use  of  an  infusion  as  a 
wash  to  the  head  in  ringworm,  or  against  the  itch,  has  produced  death 
by  absorption  through  the  abraded  surface.  The  greater  number  of 
fatal  cases  have  resulted  from  the  employment  of  it  as  an  injection 
into  the  rectum,  either  against  worms,  or,  by  a  most  singular  practice, 
in  the  form  of  smoke  in  the  case  of  persons  drowned,  a  custom  which 
ought  to  be  strongly  censured  and  relinquished. 

The  few  cases  which  can  justify  the  use  of  so  formidable  an  agent 
are  those  in  which  great  relaxation  of  the  muscles  is  wished,  such  as  to 
reduce  dislocations  or  hernias,  or  to  remove  obstructions  in  the  intes- 
tines, in  ileus,  and  similar  diseases.  But  the  utmost  caution  is  here 
requisite;  and  an  injection  of  uniform  strength,  as  ordered  in  the 
'  Pharmucopocia,'  is  to  be  prepared,  asd  thrown  up  in  divided  portions, 
under  the  direction  and  in  the  presence  of  the  medical  attendant. 
In  case  of  over-dose,  vital  stimulants,  sudi  as  brandy  or  ammonia, 
must  be  resorted  to.  Tobacco  is  now  nearly  entirely  superseded  by 
chloroform  in  such  cases.  The  infusion  uf  tobacco  has  been  recom- 
mended as  a  diuretic  in  some  cases  of  di'opsy ;  but  it  is  a  dangerous 
remedy,  and  seldom  employed* 

Against  the  common  use  of  tobacco  for  snuffing  or  smoking  it  is 
perhaps  useless  to  dedaiuL  Chewing  it  is  limited  in  a  great  measure 
to  sailors,  and  it  were  to  be  wished  that  the  practice  of  smoking  were 
similarly  restricted.  The  evils  which  follow  indulgence  in  these 
customs  are  not  very  obvious,  but  that  injury  results  in  most  cases  is 
ceitain.  [Antidotes  ;  Errhines.]  Tobacco  is  largely  sophisticated. 
These  are  frauds  on  the  revenue,  or  on  the  purchaser,  but  not  many 
uf  them  are  dangerous.  Snuff,  however,  is  adulterated  at  times  with 
1e:ul.  The  use  of  such  adulterated  snuff  produces  paralysis  of  some  of 
the  facial  nerves. 

NICOTIANIN/or  etteniieUoU  ofiobaeco  (C^H.N.Oe).— A  ciystalline 
substance  that  slowly  separates  from  the  liquid  obtained  on  distilling 
tobacco  leaves  with  water.  It  somewhat  resembles  camphor,  is  volatile, 
insoluble  in  alcohol  or  ether,  has  a  feeble  odour  resembUng  tobacco 
smoke,  an  aromatic  bitter  taste,  and  according  to  M.  Barral,  should 
give  nicotine  by  distillation  with  potadi.  It  aeems  to  exist  in  tobacco 
in  but  very  small  quantity. 

NICOTIC  ACID  (CaH,Oa.  2H0).  A  peculiar  add  aUied  with  oxalic 
aci'l,  and  saUl  to  be  contained  in  tobacco  juice.     It  crystallises  in 


micaceous  scales,  but  its  existence  as  a  distinct  add  cannot  be  con- 

NICOTINE,  Nicula  (CjoH,N).— This  alkaloid  is  the  active  principle 
of  ToRACOO.  [NicoTiANA  tobocum,  in  Nat.  Hist.  Div.]  It  was  first 
discovered  by  YauqueUn  in  1809,  and  probably  exists  naturally  in  the 
state  of  malate  or  dtrate.  It  may  be  isolated  by  several  methods  ;  the 
following  being  the  one  proposed  by  M.  Debize.  A  mixture  of  lime 
and  tobacco  is  placed  in  a  cylinder  and  a  current  of  heated  steam 
passed  through  it.  The  opposite  end  of  the  cylinder  to  that  at  which 
the  steam  enters  is  connected  with  a  worm,  by  which  the  steam, 
nicotine,  ammonia,  and  some  undefined  bases  are  condensed.  In  order 
to  separate  the  nicotine,  the  condensed  liquid  is  neutralised  with 
sulphuric  acid,  concentrated  by  evaporation,  and  then  treated  with 
ether  and  ammonia.  In  this  way  an  ether^  solution  of  nicotine  is 
obtained,  from  which  the  alkaloid  can  be  easily  separated  and  purified 
by  rectification. 

The  proportion  of  nicotine  in  the  different  kinds  of  tobacco  varied 
considerably.  According  to  M.  Schloesing,  the  centesimal  amoimts  iii 
some  of  the  French  and  American  tobaccos  are  as  follows  : — 


Lot 

.  7-96 

Alsace    .        .        .  8*21 

Lot^t-Oaroxmc . 

.  7-34 

Virginia     .        .     .  6*87 

Nord      .        • 

.  6-58 

Kentucky        .         .  6*09 

Ille-cUVilaine    . 

.  6-29 

Maryland   .         .     .  8*29 

PaMcCalaia 

.  4'94 

HaTannah,  leas  than  2*0 

In  the  manufacture  of  snuff,  much  of  the  nicotine  is  decomposed ; 
seldom  more  than  two  per  cent,  remaining  unaltered. 

When  tobacco  leaves  are  burned  the  nicotine — or  at  all  events  the 
greater  part  of  it — passes  off  along  with  the  smoke,  and  in  the  impure 
state  may  be  frequently  seen  condensed  in  oily  drops  in  the  stems  of 
tobacco-pipes. 

When  pure,  nicotine  is  a  colourless  oUy  liquid,  of  sp.  gr.  1*027. 
It  has  a  pungent,  irritating  smell,  and  persistent  burning  taste.  It  is 
exceedingly  poisonous,  one  drop  being  sufficient  to  kill  a  large  dog. 
Its  chemical  characteristics  are  such,  that  it  can  readily  be  detected  in 
the  stomach  and  blood  of  any  animal  that  has  swallowed  a  sufficient 
quantity  to  produce  death.  Exposed  to  the  air,  nicotine  absorbs 
oxygen,  becomes  brown,  and  is  ultimately  converted  into  a  solid 
resinous  substance.  Its  boUing  point  is  480*  Fahr.,  nevertheless  it  is 
so  volatile  at  ordinary  temperatures,  that  if  one  drop  is  spilt  in  a 
moderate-sized  room,  the  atmosphere  is  rendered  so  irritating  as  to  be 
scarcely  respirable.  It  is  also  readily  distilled  with  the  vapour  of 
water,  or  in  a  current  of  hydrogen.  Ignited  in  the  air  it  bums  with  a 
bright  smoky  flame.  It  is  very  soluble  in  water,  alcohol,  ether,  and 
the  fixed  oils,  only  slightly  so  in  turpentine,  and  is  very  hygrometric 
On  agitating  its  aqueous  solution  with  ether,  the  latter  extracts  the 
whole  of  the  nicotine,  and  forms,  on  standing,  a  layer  on  the  surface  of 
the  water.  Solutions  of  nicotine  exert  Isovo-rotation  on  a  ray  of 
polarised  light :  their  chemical  properties  are  very  similar  to  those  of 
ammonia,  but  may  be  distinguished  by  giving  a  reddish-yellow  pre- 
dpitate  with  chloride  of  gold,  very  Bol6ble  in  excess  of  nicotine ;  a 
blue  precipitate,  changing  to  green,  with  chloride  of  cobalt ;  yellow 
precipitate  with  aqueous  solution  of  iodine ;  and  an  abundant  white 
predpitate  with  pure  tannic  acid.  The  odour  of  nicotine,  though 
tested  for  in  Uie  same  way  as  for  ammonia,  is  very  different  from  the 
latter  body. 

Nicotine,  like  ammonia,  is  a  powerful  base  combining  with  adds  to 
form  salts.  It  also  yields  iodine  and  methylic,  ethylic,  &c.,  derivatives. 
From  the  experiments  of  Kekul^  and  Von  Planta  and  others,  it  appears 
that  nicotine  belongs  to  the  class  of  nitrile  bases,  and  is,  in  fact,  ammonia 
in  which  the  three  equivalents  of  hydrogen  are  replaced  by  the  ter- 
atomic  radical  nicotyl  (C,oH/''). 

Hydroehlorate  of  nicotine  (CjqHjN,  HCl). — ^This  salt  is  very  deliques- 
cent, but  may  be  obtained  in  long  fibres  by  the  action  of  dry  hydro- 
chloric acid  gas  upon  nicotine.  JSulphate  of  nicotine  is  uncrystallisable. 
Phoaphate  of  nicotine  crystallises  in  large  ^tes  resembling  cholesterin. 
Oxalate  of  nicotine  is  exceedingly  soluUe  in  water,  but  may  be  obtained 
in  crystals;  it  is  also  soluble  in  boiling  alcohol,  but  insoluble  in  ether. 

CkloroplcUinaU  of  nicotine  {C^^Hjl^,liC\,VtCl^)  is  a  veUow  crystal- 
line  predpitate  produced  on  adoing  bichloride  of  platinum  to  an 
aqueous  solution  of  nicotine  neutralised  with  hydrochloric  add.  It  is 
very  soluble  in  excess  of  nicotine ;  dilute  hydrochloric  add  also  dissolves 
it  when  gently  warmed,  and  redepoaits  it  in  oblique  rhomboidal  prisms. 
Several  chloromereuratet  of  nicAin  exist. 

lodonicotine  (2CioH,N,  I,)  is  formed  on  mixing  together  ethereal 
solutions  of  nicotine  and  iodine;  from  a  dilute  solution  it  slowlv 
depodts  in  beautiful  niby-red  needles.  Potash  decomposes  it  wita 
liberation  of  nicotine.  Hydrochloric  acid  combines  with  it  to  form 
rich  ruby-red  plates,  containing  (2CipH,NIs,  3HC1).  ^ 

MethyUe,  etht/lic,  and  amylic  derivatives  of  nicotine. — ^These  bodies 
correspond  to  ammonium  (NH^)  in  which  which  three  atoms  of  hydro- 
gen are  replaced  by  nicotyl,  and  the  remaijiing  one  by  methyl  or  its 
homologues.  Their  iodides  are  produced  by  the  direct  action  of  the 
iodide  of  the  radical  upon  nicotine,  the  hydrated  oxides  being  formed 
when  the  iodides  are  treated  with  recently  precipitated  oxide  of 
silver.  The  hydrated  oxides  are  powerful  caustic  bases  resembling 
potash  and  soda ;  they  perfectly  neutralise  acids,  forming  salts  that  are 
mostly  crystalline    precipitate  the  oxitlos  of  copper  and  of  iron  from 
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their  Mlta ;  and  diflaoWe  recently  preoipitated  alumins  with  faeilitj. 
The  ziames  and  formula)  of  some  of  them  are  as  foUowa : — 

Hydratedexldeofmethyl^leotium  NOi,H/"CaH,  j^^ 


Iodide  of  ethyl-nieotiam 


NCx 


.«t"'C4U«  I 


Chloroplatinate  of  amyl-nlcotlum   .  ^^^o^'"^**^"  |  PtCl, 

NICOTYL.    [NicoTiHK.] 

NIELLO  ia  a  method  of  ornamenting  metal  pUtes,  praotiaed  chiefly 
during  the  middle  agea  Upon  the  plate — which  waa  moat  commonly 
of  ailver*  hut  aometimea  of  gold  or  copper — the  design  waa  firat 
aketohed  with  a  style,  and  then  aomewhat  deeply  engraved  with  a 
burin  or  graver.  [Enqravino.]  The  lines  thus  incised  were  filled 
with  a  oompoaition  called  from  its  colour  nigeilum  (whence  the 
Italian  Niello),  and,  the  plate  being  polished,  an  effect  waa  produced 
something  like  that  of  a  pen-and-ink  drawing.  The  composition  waa 
an  amalgam  of  quicksilver,  silver,  and  lead,  (with  occasionally  a  little 
copper)  melted  together,  and  blackened  by  the  addition  of  sulphur. 
When  cold  the  nigeilum  was  pounded  and  kept  ready  for  use.  This 
powder  was  laid,  with  borax,  on  the  incised  lines,  into  which  it  was 
melted  by  a  gentle  heat  being  applied  to  the  back  of  the  plate,  which 
when  cold  was  polished  and  burnished,  and  the  work  was  complete. 

This  kind  of  engraving  is  of  considerable  antiquity.  It  appears  to 
have  been  practised  in  the  early  centuries  of  Christianity  by  the 
goldsmiths  who  prepared  the  more  costly  articles  for  ecclesiastical 
purposes.  Two  small  gold  cups  which  had  in  the  centre  crosses  in 
niello  were  .bequeathed  by  the  Abbot  Ldodebode  to  the  convent  of  St. 
Aignan  d' Orleans  in  the  7th  centui-y.  At  the  beginning  of  the  9th 
oentury  a  pectoral  cross,  of  which  one  side  waa  decorated  in  niello, 
waa  sent  by  Nichephorus,  pitriarch  of  Constantinople,  to  Pope  Leo 
III. ;  and  towards  the  end  of  the  same  century,  varioiis  articles  of 
silver  engraved  in  niello  were  made  at  Constantinople  for  the  church 
of  St.  Mark  at  Venice.  The  art  in  these  early  times  aeema  to  have 
been  chiefly  practised  by  Byzantine  artists;  but  in  the  10th  century 
we  find  it  practised  both  in  Italy  and  Germany,  though  the  workmen* 
may  possibiy  have  been  Greeks.  From  the  12th  century  niello  seems 
to  have  formed  a  regular  part  of  the  goldsmith's  art,  and  it  waa  applied 
to  the  ornamentation  of  a  great  variety  of  articles,  aa  well  for  secular 
aa  for  ecclesiastical  purposes.  The  Italian  goldsnutha  especially 
acquired  great  skill  in  the  art,  and  produced  works  of  exceeding 
beauty  of  design  and  execution. 

As  mentioned  imder  Enobayinq,  niello  is  regarded  aa  the  parent  of 
engraving  in  the  modem  sense  of  the  term,  that  is,  for  taking  imprea- 
sions  on  paper.  The  application  is  usually  ascribed  to  Maao  Finne< 
guerra,  the  most  famous  of  the  Florentine  workers  in  niello.  In  order 
to  observe  the  progress  of  their  work  the  niellatori  were  accustomed  to 
take  casta  from  it  at  various  stages  in  clay,  upon  which  they  poured 
melted  sulphur,  and  thus  ebtamed  facsimiles  of  their  engraving. 
Into  these  lines  in  the  sulphurs,  as  they  are  colled,  they  rubbed  a 
cpmpoeition  of  oil  and  lamp  black,  and  were  thus  able  to  judge  of  the 
appearance  of  the  plate  after  the  insertion  of  the  nigeilum.  According 
to  Vaaari,  and  other  Italian  authorities,  it  occurred  to  Finneguerra 
that  he  might  save  himself  much  of  this  troublesome  process  by  filling 
the  lines  in  the  original  plate  with  a  similar  composition,  and  taking 
impresaions  directly  from  it  upon  damped  paper.  Not  only  was  hia 
experiment  successful,  but  thene  impressions  on  paper  soon  grew  to  be 
so  much  in  request  that  niellatori  found  it  a  profitable  occupation  to 
prepare  plates  especially  for  their  production ;  and  their  extenaion  to 
the  imitation  of  paintings  and  drawings  aoon  followed,  and  engraving 
became  a  distinct  profeosion.  At  the  same  time,  however,  the  working 
in  niello  proper  seems  to  have  declined;  since  JBenvenuto  CeUini 
relates  that  by  1515  the  method  of  executing  niello  was  nearly  for- 
gotten in  Florence,  when  he,  stimulated  by  the  admiration  expressed 
for  the  nielli  of  Finneguerra,  applied  himself  with  great  diligence  and 
entire  success  to  the  restoration  of  the  lost  art.  Of  this  period  many 
beautiful  works,  including  suite  of  armour  and  other  large  articles, 
adorned  with  nielli  are  still  extant,  oa  well  aa  numerous  smaller  articles. 
The  art,  however,  graduallv  passed  out  of  use,  and  old  nielli  are  now 
comparatively  rare,  and  placed  among  the  most  precious  articlea  of 
public  and  private  collections.  Among  the  public  museums,  the 
British  Museum  is  one  of  the  richest  in  tielie,  and  in  impressions  in 
sulphur  and  on  paper — having  about  70  silver  plates,  including  some 
of  extreme  rarity  and  beauty  of  style,  several  fitie  sulphurs,  and  above 
a  hundred  proois  on  paper,  some  of  which  are  unique.  Heference  has 
been  made  to  these  last  in  the  article  Emoravinq  :  it  will  be  enough 
therefore  to  add  that  a  case  has  recently  been  placed  in  the  King's 
Library,  open  consequently  to  public  inspection,  which  contains  some 
of  the  tincbt  of  nielli,  sulphurs,  and  proofs,  so  arranged  as  to  illustrate 
the  history  of  the  art,  and  its  connection  with  that  of  engraving.  The 
national  museums  at  Paris,  Vienna,  Berlin,  and  Dresden,  are  sdao  rich 
in  nielli. 

(Duchesne,  Eaai  mr  let  NidUs  ;  Bartsch,  Le  Peintre  GravcWt  vol.  ziii ; 
Passavant,  Le  Peintre  Oravaur,  voL  i ;  Ottley,  HifUtry  of  Etigraving,) 
^  NIQELLIN,  a  non-azotised  extractive  matter,  of  unknown  oompo- 
aition^ obtained  from  the  seeds  of  the  cultivated  nigeUa. 


NIHIL  ALBUM,  aa  old  alchemioal  name  applied  to  tha 
light  oxide  of  etno  obtained  by  burning  the  metal  in  air.      [Zcr^ 
Oxide  ot,'\ 

NIMBUS.  The  ierma  Nimbua,  Aureola,  and  Glory  an  often  naed 
indiifeimitly  for  the  marka  of  divinity  or  aanctity  wliich  anoempaM  the 
person  or  anoiicle  the  head  of  figuroa  in  early  art ;  but  they  hava  a 
well-marked  diatinction,  the  obaarvaooe  of  which  sa  important  xb 
Christian  iconography.  Tho  tenn  NimJIniM  ia  atriotly  confinad  to  iba 
diak  or  halo  which  aorrounda  the  head ;  Aureole  to  thai  which 
envelopea  the  entire  parson ;  while  Olarff  sa  by  tho  boat  authotitaaa 
applied  to  the  union  of  both 

The  nimbua,  or  a  correaponding  attribute,  ia  of  great  aatiquity.  It 
ia  found  Alike  in  the  art  of  India,  Egypt,  and  Graece.  Xta  ongtn  k 
aupposed  to  be  the  East.  Ciampini  and  Wilkinaon  iwint  to  the  disk 
on  the  head  of  the  Egyptian  god  Re,  or  the  aun,  as  the  ortginal  ol  t}i« 
nimbua.  A  nimbua  or  aureola  ia  aeen  aurrounding  the  Hindoo  godd^sc 
Haya.  From  the  Egyptiana  the  nimbua  waa  borrowed  by  tlie  Greeks 
for  their  sun-god  Apollo.  It  oooura  alao  on  Etruacan  Taaeo ;  andia 
paintinga  found  at  Herculoneum  and  Pompeii,  Roman  divinities  and 
heroea  are  aeen  with  nimbi  ahnoat  identioal  with  thoae  of  the  ascred 
personages  in  mediaeval  art. 

It  ia  frequently  aaid  that  the  nimbus  was  derived  from  a  eostflB 
which  prevailed  in  olaaaic  timea  of  placing  a  diak  of  metal  over  the 
head  of  atatuea  of  the  gods  to  aave  them  from  defllement  by  birds,  Ac; 
but,  as  we  have  seen,  ^th  the  nimbus  and  aureole  were  of  a  date  be? 
anterior  to  the  ohuMSo  period,  and  it  is  only  in  late  ezamplea  that  the 
nimbua  ia  placed  above  the  head  like  a  protecting  diak.  There  can  be 
little  doubt  that,  aa  K.  Didron  anggesta,  the  original  idea  of  the 
nimbua  and  aureole  waa  that  of  an  emanation  of  light  or  flame,  its 
aignification  that  of  power.  The  aame  idea  aeems  to  bava  ben 
common  to  all  the  Anan  racea,  and  waa  probably  derived  from  the 
pimitive  worahip  of  the  aun.  Thua,  aa  we  have  aeen,  in  ita  oUe^ 
known  form  it  waa  the  attribute  of  the  Egyptian  aun-god  Be,  aa  it  was 
afterwarda  of  the  Greek  Apollo.  The  aame  conception  ia  indeed 
aanotioned  in  the  aacred  Soripturea,  where  we  in  various  great  msoi- 
featationa  find  the  preaenoe  of  the  divine  power  exprocaed  by  an 
emanation  of  light.  David,  for  example  (Pa.  civ.  1-4),  epeakaolt^ 
Lord  aa  "  clothing  himself  with  light  ae  with  a  garment,"  the  id«a 
evidently  intended  to  be  conveyed  by  the  aureule ;  the  iaoe  of  Hoias. 
when  he  came  down  from  Mount  Binai  (Ex.  zxziv.  29-35),  ahone  with 
unbearable  light— an  idea  sought  to  be  conveyed  by  the  nimbua ;  while 
in  the  New  Testament  (Luke  ix.  81.  82)  we  are  tohi  that  our  Sarkiar 
at  hia  Tranafiguration  appeared  *'  in  hia  glory,  hia  raiment  white  ani 
g^iatering,"  to  the  diaoipiea  who  aooompanied  him  on  the  mountain. 

Passages  like  these,  as  they  are  quoted  to  sanction  the  application  ef 
one  or  other  forma  of  the  glory  to  the  holy  peraonagca  of  the  Chnatia£ 
Churoh,  might  almoat  aeem  to  have  suggested  their  uae,  had  w«  ooi 
evidence  that  they  were  generally  employed  in  pagan  times,  and  that 
they  were  in  fact  mere  appropriationa  by  Ciiriatian  artiste  from  pa^as 
art.  Neither  Uie  nimbua  nor  the  aureole  ia  aeen  in  the  earua 
Christian  iconography.  The  nimbua  firat  appeara  in  miniatorea  of  the 
latter  part  of  tl^  6th  century ;  the  aureole  not  till  aome  time  Later. 
Both  continued  in  uae  in  miniaturea,  moaaica,  aoulpture,  and  painted 
windows  tturoughout  the  middle  agea,  only  giving  way  before  the 
revival  of  classic  art  in  the  16th.  century,  and  diaappearing  in  the 
16tb ;  the  aureola,  oa  it  had  been  lateat  introduced,  being  the  first  te 
be  abandoned.  • 

By  the  medieval  eodesiaatioa  and  artiata,  a  great  extenaion  was  givi^ 
to  the  use  of  the  nimbus,  and  much  importance  attached  to  it.  Vo 
longer  waa  it  merely  the  emblem  of  deity,  but  the  general  attribute  of 
eocleaiastioal  apotheoaia.  The  broad  diatinction  waa  however  maintaiMd 
that,  whUat  the  nimbua  waa  common  to  all  who  were  thua  distinguished, 
the  aureole  was  confined  to  the  three  persons  of  the  Trinity  and  thi^ 
Virgin  Hary :  the  varying  forms  and  aymboliam  of  theae  attrtbutea  are 
among  the  moat  important  pointa  in  the  atudy  of  Ciuistian  icone' 
graphy. 

The  nimbua  is  moat  commonly  circular ;  but  it  ooeurs  in  a  great 
variety  of  forms,  depending  partly  on  the  time  or  country,  partly  ca 
the  symbolic  idea,  often  no  doubt  only  on  the  individual  taste  or  fanej 
of  the  artist :  aometimea  (in  the  Father  and  the  Son)  triangular,  or  la 
a  double  triangle ;  hexagonal ;  losenge-ahaped  ;  aa  a  roll  partially 
unfolded ;  like  a  triptych ;  and  even  aquare,  but  thia  only  in  the  case  cf 
bishops  and  other  churdunen  represented  whilst  yet  alive.  Some- 
times the  nimbua  of  the  three  persona  of  the  Trinity  oonsiats  of  an 
emanation  of  light  without  a  circumacribing  outline,  ths  rays  forming 
the  three  arms  of  a  cross ;  but  usually  the  outline  is  added.  These 
cruciform  rays  are  confined  to  Deity.  Sometimea  the  nimbus  is 
opaque,  with  a  broad  ornamented  border  (that  of  the  Vii^in.  for 
instance,  is  often  very  richly  adorned),  or  the  border  contains  the  name 
of  the  person  represented  i  aometimea,  and  especially  when  art  vu 
paaaing  out  of  the  region  of  aymboliam,  it  was  tranaparent ;  and  bef nre 
ita  entire  dlaappearonce,  aa  in  some  of  the  pictures  of  Ra&elle  and  his 
contemporaries,  there  is  only  the  faintest  indication  of  a  nimbua,  and 
that,  instead  of  encircling  the  head,  is  plaoed  above  it.  The  nimbua 
ia  usually  of  gold, — that  of  the  divine  peraonagca  and  of  the  Virgin 
almost  invariably  so, — ^but  aometimea  it  ia  otherwiae  coloured  (blue, 
red,  purple,  white)  in  the  oaas  of  apoatleo*  aaista,  and  oUier  holy 
peraons.    The  colour  ia  regarded  in  many  ol  these  instances  as  syxa- 
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bolical :  Diditm  mentioiu  a  Judas  with  &  black  nimbua.  The  persons 
who  in  medieTal  art  are  represented  with  the  nimbua  are,  as  haa  been 
seen,  the  three  pexaona  of  the  Trinity,  the  Virgin,  angels,  the 
patriarchs,  prophets,  apostles,  Ac,  of  the  Old  and  New  Testaments, 
and  all  who  had  been  canonised  by  the  Church.  But  princes,  popes, 
and  bishops,  living  as  well  as  dead,  likewise  frequently  bear  this  attri- 
bute of  apotheosis,  though  they  could  have  no  such  claim  to  it.  It  is 
often  figured  alio  on  symboUcal  animals,  as  the  lamb,  the  beast  with 
seven  heads  of  the  Apocalypse,  &c;  and  a  hand  encircled  with  a 
nimbiis  which  has  the  cruoiionn  rays  is  a  well-known  symbol  of  the 
Father;  but  the  hand  when  stretched  forth  from  a  cloud  has  fre- 
quently, instead  of  a  nimbus,  a  stream  oi  light  issuing  from  it.  The 
Hebrew  word  Jehovah  is  often  painted  on  a  tringular  nimbus. 

The  aureole,  9m  has  been  said,  instead  of  encircling  the  head  only, 
like  the  nimbus,  encompasses  the  entire  person.  It  is  confined,  with 
rare  exceptions,  to  the  Trinity  and  the  Virgin  Mary  :  the  exceptions 
are  mostly  of  lats  date,  and  comprise  such  representations  as  the  aoftls 
of  certain  saints,  or  the  Magdalene  in  an  ecstacy.  The  usual  form  of 
the  aureole  is  a  pointed  oval,  formed  by  the  intersection  of  circles  of 
equal  diameters.  This  is  commonly  termed  a  Vemca  piscia,  from  a 
fancied  resemblance  to  the  form  of  a  fish,  which  in  its  turn  was  sup- 
posed  to  be  symbolical  of  the  Saviour,  from  its  name  in  Greek  (tx^) 
containing  the  initial  letters  of  the  names  and  titles  of  Jesus  Christ. 
But  this  is  probably  a  strained  fancy.  There  can  be  little  doubt  that 
the  oval  form  of  the  aureole  was  g^ven  to  it  from  the  outline  circum- 
scribing the  rays  of  light  emanating  from  the  divine  person  most 
readily  assuming  that  regular  form,  as  the  outline  circumscribing  the 
rays  emanating  from  the  head  would  naturally  take  the  circular  shape 
of  the  nimbus.  Sometimes  the  aureole  is  contracted  at  the  neck  and 
ancles  of  a  atanding  figure.  Around  a  seated  figure  it  becomes  circular 
in  form,  or  occasionally  takes  the  shape  of  a  quatrefoil  In  Byzantine 
art  it  is  seen  circular,  with  rays  or  lines  diverging  from  the  centre,  so 
as  to  resemble  a  wheeL  Some  miniatures  show  the  aureole  like  an 
encircling  doud.  French  artists  frequently  gave  tha  outline  a  wavy 
appearance ;  and  other  divergences  from  the  regular  form  might  l» 
mentioned.  The  aureole  is,  like  the  nimbus,  commonly  gold ;  but  it  is 
frequently  ooloured.  Sometimes,  for  instance,  when  the  Father  is 
represented  within  the  aureole,  his  feet  resting  on  a  rainbow,  the 
ground  of  the  aureole  is  asure,  amd  powdered  with  golden  stars.  At 
first  the  aureole,  like  the  nimbus,  had  an  enriched  border ;  but  in  the 
15th  century  the  border  was  first  diminished,  and  then  omitted,  the 
aureole  itself  soon  after  ceasing  to  be  represented. 

With  the  recent  revival  of  mediavalism,  both  the  nimbus  and  aureole 
have  reappeared  in  ecclesiastical  art.  Even  in  Protestant  churches 
they  are  now  almost  universally  figured,  and  the  nimbus  is  not  con- 
fined to  the  saints  of  the  Scriptures :  thus  "  King  Charles  the  Martyr  " 
is  represented  with  the  nimbus  in  a  stained  glass  window  erected  a  few 
years  ago  in  Kilndown  Church,  Kent. 

(The  fullest  information  respecting  the  nimbus  and  aureole  will  be 
found  in  Didron'a  Iconoffraphie  Chritienne ;  but  Mrs.  Jamieson's  Sacred 
and  Legendary  Art,  and  works  of  a  similar  class,  should  also  be 
consulted ;  while  D'Aginoourt's  liistoire  de  VArt  par  lea  M<mutne»8, 
will,  with  the  works  just  named,  supply  an  ample  number  of 
examples.) 

NINEVEH,  ARCHITECTURE  OF.  UntU  the  year  18^3,  the  very 
sites  of  the  great  cities  of  the  mighty  Assyrian  empire  were  little  more 
than  matter  of  conjecture.  Rude  mounds  oi  earth,  and  huge  heaps  of 
nnbumt  brickwork,  served  to  stimulate  the  wonder  of  travellers  and 
the  curiosity  of  archaeologists ;  but  the  most  searching  investigations 
of  travellers  like  Rich  and  Niebuhr  did  not  suffice  to  remove  the 
obscurity  which  involved  the  question  of  where  stood  Nineveh  and 
Babylon,  and  what  was  the  character  of  their  buildings  ?  The  wond- 
rous extent  of  the  cities,  and  the  magnificence  of  their  architecture, 
were  attested  alike  by  the  Old  Testament  scriptures,  and  by  Greek 
historians  and  geographers  [Nivktsh,  in  Gsoo.  Div.],  but  neither  the 
one  nor  the  other  supplied  the  means  of  reproducing  with  the  faintest 
approach  to  certainty,  any  of  these  vast  edifices.  The  explorations  of 
Messrs.  Botta  and  Layard,  in  1848  and  following  years,  and  of  those  who 
sticceeded  them  in  their  labours,  however,  brought  to  light  sufficient  to 
prove  the  accuracy  of  the  contemporary  accounts  of  the  splendour  of 
the  Assyrian  palaces,  and  to  enable  the  accomplished  architect  to 
reproduce  with  tolerable  distinctness  the  buildings  themselves. 

The  excavations  which  yielded  such  marvellous  and  unexpected 
results,  were  carried  on  chiefly  at  Nimroud,  Khorsabad,  and  Kouyunjik, 
situated  on  the  east  bank  of  the  Tigris  nearly  opposite  Mosul,  and 
within  a  district  about  30  miles  in  length ;  and,  as  Mr.  Layard,  the 
great  authority  on  the  subject,  believes,  all  forming  at  one  time 
portions  of  the  same  great  city :  "  the  numerous  royal  residences, 
surrounded  by  gardens  sod  parks,  and  enclosed  by  fortified  walls,  each 
being  a  distinct  quarter  known  by  a  different  name,  formed  together 
the  great  city  of  Nineveh,"  though  by  others  they  are  rather  receded 
as  separate  cities.  In  all  ten  great  buildings  have  been  disoover^,  and 
all  of  them  have  precisely  the  same  character,  being  palaces,  or  rather 
palaces  and  temples  combined,  the  king  having  a  sacred  character,  and 
being  chief  priest  as  well  as  governor.  Nineveh  was  founded  some 
200>>  years  b.o.  ;  but  the  oldest  building  yet  discovered  appears,  from 
inscriptions  on  it,  to  have  been  built  in  the  reign  of  Sardaoapalus,  B.a 
Srd(^  the  latest  was  hardly  finished  at  the  dsstmetion  of  ths  ci^,  B.o, 


625 ;  the  architectural  examples  therefore  extend  over  a  period  of  800 
years,  but  leave  the  archaic  period  unillustrated. 

The  palace-temples  of  Nineveh  yet  discovered  were  all  built  on  an 
artificial  mound  or  platform  raised  80  or  40  feet  above  the  level  of  the 
ground.  These  mounds  or  terraces  were  of  vast  extent ;  that  of  the 
palace  of  Sennacherib  at  Kouyunjik  was  a  mile  anJ  a  half  in  circum- 
xereuce.  They  were  partly  of  earth  and  rubbish,  and  partly,  or,  as 
at  BUiorsabad,  wholly  of  regular  layers  of  sim-dried  bricks  cemented 
together  with  clay,  faced  with  slalw  of  stone,  and  supported  by  solid 
masonry.  The  object  in  raising  these  costly  substructures  waA 
probibly,  as  Mr.  Layard  suggests,  to  secure  a  certain  amount  of  cool- 
ness during  the  summer  heats,  as  well  as  to  impart  dignity  to  the 
building,  and  afford  a  means  of  defence.  The  process  of  raising  these 
mounds,  and  of  erecting  the  buildings,  is  minutely  depicted  in  the 
marble  slabs  brought  from  the  buildings  themselves,  and  now  deposited 
in  the  British  Museum  and  the  Louvre. 

The  buildings  appear  to  have  consisted  of  a  series  of  chambers 
invariably  rectangular,  and  usually  oblong,  placed  side  by  side,  and 
with  studious  symmetry  around  great  halls  or  square  open  courts. 
These  chambers  occur  from  one  to  two  hundred  feet  in  length,  and 
from  twenty  to  forty  in  breadth.  From  this  great  central  block  suites 
of  smaller  rooms  project  as  wings,  the  rooms  decreasing  in  size  and 
richness  as  they  recede  from  the  centre.  In  some  of  the  palaces  long 
galleries  connect  the  several  parts.  The  great  halls  and  courts,  with 
some  of  the  chief  apartments,  appear  to  have  been  devoted  to  purposes 
of  state  aud  ceremony ;  while  other  portions  were,  as  Mr.  Fergusson  has 
shown,  set  apart  in  accordance  with  eastern  habits  for  the  use  of  the 
females,  or,  as  it  would  now  be  termed,  the  harem. 

Both  extemallv  and  in  the  interior,  the  palaces  were  of  extraordinary 
magnificence,  xhe  approach  to  the  building  was  at  Khorsabad,  ana 
perhaps  elsewhere,  if  Mr.  Fergusson's  restorations  be  correct,  by  way  of 
an  outer  and  lower  mound,  "  on  which  were  situated  the  great  portals 
of  the  palace,  and  the  residence  of  the  guards  aud  inferior  officers ;  and 
beyond  even  this,  on  the  plain  of  the  city,  a  set  of  interportals  are 
found,  from  which  the  great  winged  bulls,  now  in  the  British  Museum, 
were  takezL"  Passing  these  portals  a  flight  of  steps  led  up  to  the 
palace.  The  building  itself  was  nearly  square,  with  two  principal 
fa^es,  one  of  which,  where  the  palace  was  built  by  the  Tigris,  usiully 
overlooked  the  river ;  the  other  was  on  the  opposite  side.  Each  front 
had  three  entrances,  the  principal  being  in  tne  centre.  The  8ides>  or 
jambs  of  the  central  portals,  were  formed  by  slabs,  on  which  were 
sculptured  colossal  human-headed  and  winged  bulls.  16  or  18  feet 
high  i  the  side  doorways  being  usually  guarded  by  colossal  figures  of 
divinities  or  kings,  but  in  some  instances  by  winged-bulls  similar  to 
those  of  the  chief  entrance.  Between  the  doorways,  pairs  of  these 
winged-bulls,  of  somewhat  smaller  size,  were  placed  back  to  back, 
with  sometimes  colossal  human  or  symbolical  figures  between  them. 
The  rest  of  the  walls,  to  the  height  of  about  9  feet,  were  faced  with 
slabs,  on  which  were  carved  single  figures  or  groups,  of  the  kind 
limiliar  to  every  one,  by  the  examples  in  the  British  Museum  or  the 
popular  works  of  Layard,  Bonomi,  and  others.  The  walls  themselves, 
which  were  of  immense  thickness  were  built  of  sun-dried  bricks ;  the 
sculptured  slabs  are  chiefly  of  calcareous  stone  or  alabaster.  Of  the 
actual  buildings,  only  these  lower  sculptured  walls,  with  a  few  feet  of 
the  brick  surface  above,  remain. 

The  character  of  the  upper  |>art  of  the  building  is  oonjecturaL  But 
following  out  the  indications  on  the  extant  parts,  it  seems  pretty 
evident  that  the  brick  walla  were  carried  up  at  least  to  the  height  of 
the  great  bulls,  or  about  18  feet,  the  surface  being  covered  with  stucco, 
and  painted  with  various  figures  of  the  king  aud  his  attendants, 
mythological  subjects,  &g.,  or  in  conventional  patterns.  From  large 
quantities  of  charred  wood  being  found  within  the  chambers,  and  no 
remains  ol  a  stone  or  brick  superbtructure,  it  is  conjectured  that  the 
superstructure,  of  whatever  description  it  was,  was  constructed  chiefly 
or  wholly  of  wood.  This  superstructure,  Mr.  Fergusson,  who  has 
more  thoroughly  studied  the  subject  than  any  other  authority,  con- 
sidera  to  have  consisted  of  "  a  gallery  or  upper  story  to  the  palace ; 
and  thus  in  the  heat  of  the  day,  the  thickness  ol  the  walls  kept  the 
inner  apartments  free  from  glare,  while  in  the  evenings  and  mornings, 
the  galleries  formed  airy  and  light  apartments,  affording  a  view  over 
the  country,  and  open  on  every  side  to  the  breezes  that  blow  so 
refreshingly  over  the  plains.  It  will  thus,"  he  adds,  "  be  evident  that 
the  direct  rays  of  the  sun  could  never  penetrate  into  the  halls  them- 
selves,  and  that  rain,  or  even  damp,  could  easily  be  excluded  by  means 
of  curtains  or  screens." 

The  roof  Mr.  Fergusson  supposes  to  have  been  supported  on  low 
wooden  columns,  resembling  in  style  those  of  stone  still  standing  at 
Persepolis,  and  others  recently  found  at  Susa ;  grounding  his  opinion 
on  the  fact  made  evident  by  the  disooveries  at  Nineveh,  that  the 
PeiBians  iu  their  architecture  imitated  that  of  the  Assyrians ;  repro- 
dncing  as  well  as  they  could,  the  winged-bulls  and  other  characteristic 
sculpture,  as  weU  as  the  general  form  of  the  buildings,  and,  as  is 
highly  probable,  copying  in  stone  the  wooden  columns  of  their  pro- 
totypes. No  complete  column,  it  must  be  understood  however,  has 
been  exhumed  among  the  Assyrian  remains,  but  only  fra^ents  of 
bases,  and  none  of  thase  are  of  wood.  Li  the  relievi  which  cover  the 
walls  of  the  Assyrian  palaces,  oolunms  of  various  kinds  occur,  including^ 
at  it  would  seem,  the  ougiBal  of  ths  Greek  Ionic ;  the  open  gallery,  or 
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upper  story  u  also  distinctly  indicated.  From  tlieso,  and  from  the 
Persepolitan  columns,  Mr.  Fergiisson  conjectures  that  the  wooden 
columns  of  the  palaces  of  Nineveh,  were  short  and  thick,  with  carved 
shafts,  and  large  capitals.  A  favourite  form  of  the  capital  appears  from 
the  Aa^ian  relievi  and  the  existing  Persepolitan  examples  to  have 
consisted  of  two  bulls  set  back  to  back.  The  columns  are  often 
figured  as  resting  on  winged  bulls  and  lions  placed  back  to  back.  The 
gallery  was  crowned  by  a  curved  cornice,  which  appears  to  have  been 
richly  adorned  with  conventional  decorations,  which  are  certainly  the 
originals  of  the  well-known  Greek  guiUoche  and  honeysuckle  ornaments. 
Surmounting  the  cornice  was  a  stepped  battlemented  parapet  of  a 
pattern  peculiar  to  Assyrian  architecture. 

The  roof  was  of  wood  and  flat,  its  framework  being  formed  by 
massive  beams  which  were  borne  by  the  columns.  Several  of  these 
great  beams  of  cedar  and  other  woods  have  been  found  at  Nineveh, 
lome  nearly  perfect,  but  others  reduced  to  charcoal,  and  crumbling  to 
powder  when  exposed  to  the  air.  The  exterior  of  the  roof  was  probably 
composed,  as  is  still  usual,  of  five  or  six  feet  of  earth, — a  plan  adapted 
to  keep  out  alike  heat  and  wet. 

Internally  the  great  halls,  courts,  passages,  and  principal  apartments, 
were,  like  the  exterior,  faced  with  slabs  of  alabaster,  on  which  were 
carved  the  battles  and  sieges  of  the  great  king,  the  capture  of  cities 
and  the  presentation  of  captives  and  hostages  ;  hunting  scenes ;  various 
divinities,  the  sacred  tree,  and  other  mythologictd  and  symbolical 
subjects,  &c  In  some  of  the  secondary  buildings,  or  less  important 
chambers,  the  walls  were  covered  with  stucco,  and  painted  either  with 
figures  similar  to  those  of  the  relievi  or  with  conventional  ornament. 
The  pavement  was  formed  of  elaborately  ornamented  alabaster  slabs  or 
square  tiles  or  bricks ;  both  slabs  and  bricks  bearing  on  their  backs  the 
name  of  the  sovereign  who  erected  the  building.  The  ceilings  were,  as 
we  know  from  the  Scriptures,  and  as  is  proved  by  the  remains,  "  ceiled 
with  cedar  and  painted  with  vermilion,"  and  probably  adorned  with 
gilding  and  inlaid  with  ivoiy.  Traces  of  polychrome  decoration  are 
found  everywhere.  Both  the  exterior  and  interior  walls,  there  can  be 
little  doubt,  were  painted  with  the  most  brilliant  colours.  Gold  was 
profusely  employed,  and  the  images  on  the  walls  were  "  pourtrayed 
with  vermilion,  girded  with  girdles  upon  their  loins,  exceeding  in  dyed 
attire  upon  their  heads,  all  of  them  princes  to  look  to,  after  the  manner 
of  the  Babylonians."    (Kzek.  xxiii.  14, 15.) 

The  buildings  hitherto  explored  were,  aa  has  been  said,  palace-temples ; 
but  they  also,  as  Mr.  Layard  observes,  "  appear  to  have  been  at  the 
same  time  public  monuments,  in  which  were  preserved  the  records  or 
archives  of  the  nation,  carved  on  stone.  In  them  were  represented  in 
sculpture  the  exploits  of  the  kings,  and  the  forms  of  the  divinities ; 
whilst  the  history  of  the  people,  and  invocations  to  their  gods,  were 
inscribed  in  written  characters  on  the  walls."  These  inscriptions,  in 
cuneiform  characters,  are  carried  over  the  surface  of  the  larger  relievi, 
without  any  regard  to  the  efiect  of  the  sculptured  design ;  and  since 
the  learned  have  succeeded  in  deciphering  the  characters  they  have 
furnished  valuable  information  respecting  the  history  of  the  people,  as 
well  as  the  construction  of  these  monuments.    [Cuneiform.] 

Buildings  such  as  those  we  have  been  describing,  however  splendid 
and  imposing  in  appearance,  were  ill-calculated  to  withstand  violence 
and  subsequent  neglect.  Whilst  the  still  older  temples  of  Egypt  are, 
in  their  great  features,  as  strong  and  impressive  as  ever,  the  preserva- 
tion of  any  portion  of  those  of  Nineveh  is  due  to  their  being  buried 
beneath  the  soil.  But  the  very  constructive  defect  which  hindered 
their  permanent  maintenance  may  have  contributed  to  the  preservation 
of  so  much  of  them  as  remains.  The  colunms  and  superstructure 
being  of  oedar  would  be  an  easy  prey  to  the  flames,  but  then  the  thick 
roof  of  earth  "  would  alone  suffice  to  buiy  the  building  up  to  the 
height  of  the  sculptures.  The  gradual  crumbling  of  the  thick  walls 
consequent  on  their  unprotected  exposure  to  the  atmosphere,  would 
add  three  or  four  feet  to  this ;  so  that  it  is  hardly  too  much  to  suppose 
that  green  grass  might  have  been  growing  over  the  buried  palaces  of 
Nineveh  before  two  or  three  years  had  elapsed  from  the  time  of  their 
destruction  and  desertion.  When  once  this  had  taken  place,  the 
mounds  were  far  too  tempting  positions  not  to  be  speedily  occupied  by 
the  villages  of  the  natives;  and  a  few  centuries  of  mud-hut  building 
would  complete  the  process  of  entombment  so  completely  as  to  protect 
the  hidden  remains  perfectly  for  the  many  centuries  during  which  they 
have  lain  buried,  and  to  enable  us  now  to  restore  their  form  almost  as 
certainly  as  we  can  those  of  the  temples  of  Greece  or  Rome,  or  any  of 
the  great  nations  of  antiquity."  (Femisson,  *  Handbook  of  Arch.,' 
L178.) 

In  tlie  work  named  below,  Mr.  Fex^guason  has,  with  scrupulous  care 
and  rare  ingenuity,  endeavoured  to  exhibit  such  a  restoration.  He 
has  also,  as  our  readers  well  know,  given  a  more  tangible  shape  to  his 
speculations  in  the  actual  restorations,  both  in  form  and  colour,  of  the 
Assyrian  Court  at  the  CiTstal  Palace,  Sydenham.  In  the  main,  these 
restorations  have  met  the  sanction  of  Mr.  Layard  and  other  authorities 
who,  like  him,  have  made  the  antiquities  of  Assyria  a  special  study. 
Without,  therefore,  pretending  to  say  that  all  Mr.  Fergusson's  views 
are  borne  out  by  our  present  knowledge  of  Assyrian  remains,  and 
without  wishing  to  be  understood  as  adopting  his  polychrome  theory, 
we  point  the  reader  to  these  actual  restorations,  with  Mr.  Laywd's  con- 
venient little  '  Guide '  descriptive  of  them,  as  well  as  to  Mr.  Fergusson's 
kiger  treatise,  as  affording  die  readiest  and  surest  means  of  acquiring 


a  definite  conception  of  the  leading  characteristics  of  Assyrian  palatial 
architecture.  It  may,  however,  be  convenient  to  add  a  chronological 
list  of  the  palaces  discovered  at  or  about  Nineveh,  adopting  Mr. 
Layard's  names  of  the  f ounden  and  date  of  foundation. 

The  oldest  is  the  North- West  Palace,  Nimroud,  built  about  900  e.€^ 
by  a  king  who  is  believed  to  be  identical  with  the  Sardaoapalus  of  th,^ 
Greeks.  This,  though  not  one  of  the  largest,  is  one  of  the  motst 
beautiful  of  the  palace-temples.  The  great  haU  is  152  feet  long  by  ;>2 
wide ;  at  the  upper  end  is  the  place  of  the  throne,  at  the  lower  a 
vestibule  overlooking  the  river.  The  facade  was  about  330  feetia 
extent.  Like  the  oQier  larger  temples,  the  entire  wall-snrfaoe,  l:c4li 
inside  and  out,  was  faced  with  sculptured  slabs,  the  best  of  which  are 
now  in  the  British  Museum. 

The  Centre  Palace,  Nimroud,  waa  built  by  a  son  of  Sardanapaliis. 
whose  name  has  been  read  Shalmann-bar,  and  who  was  oontemporajj 
with  Jehu,  king  of  Israel,  who,  according  to  the  inscriptions  on  i^ 
palace,  was  tributary  to  the  Assyrian  king.  Its  date,  therefore,  i' 
somewhere  about  885  B.o.  From  finding  slabs  partly  removed,  anl 
other  appearances,  Layard  was  led  to  conclude  that  this  building  hsd 
been  despoiled  to  provide  materials  for  building  the  South-We?^ 
Palace,  in  which  he  found  slabs  identical  in  style  and  execution  wXh 
those  placed  ready  for  removal  in  this. 

At  Kalah-Shergat,  on  the  right  bank  of  the  Tigris,  and  perhaps  t  j.<: 
site  of  the  Calah  of  the  Scriptures,  are  the  remains  of  a  pahice  built  W 
the  founder  of  the  Centre  Palace.  The  mound  is  of  unusual  exT«Lt , 
but  the  palace  contains,  so  far  as  is  known,  no  sculptured  slabs.  A 
seated  basaltic  figure,  now  in  the  British  Museum,  was  however  found 
there. 

The  Upper  Chambers,  Nimroud,  is  >a  small  jtalaoe,  built  about 
800  B.C.  by  a  successor  of  Shalmann-bar,  named  Sfaamasphal. 

The  PaUice  at  Khorsabad  was  one  of  the  most  renoarkable  of  the^ 
palace-temples.  It  stood  on  a  square  mound,  the  sides  of  which  wert 
650  feet  long,  and  the  approach  was  by  a  lower  mound  at  least  ISie;) 
feet  long  and  300  feet  wide.  The  great  rooms  were  116  feet  long  br 
33  wide.  The  design  is  uniform  throughout,  and  the  sculpture  of  tl« 
best  class  of  Assyrian  art.  It  is  from  this  palace  that  the  sculptore  ii 
the  Louvre  is  chiefly  derived.  The  palace  appeara  to  have  been  whojT 
built  by  Sargon,  about  720  B.c.  The  arch,  both  as  a  constructive  mi 
decorative  feature,  is  shown  to  have  been  well  understood  by  the 
Assyrians  at  this  time. 

The  great  Palace  at  Kouyunjik  was  built  by  Sennacherib,  son  cf 
Saiigon,  about  700  bc.  This  was  the  largest  and  moet  magnificent c: 
the  palaces  of  Nineveh.  It  stood  on  an  artificial  mound  7S00  feet  b 
circumference ;  the  palace  proper,  which  contained  three  great  inner 
courts  and  above  60  apartments,  occupying  a  square,  the  aides  of  whicL 
were  600  feet  long.  In  extent  it  was  only  surpassed  among  the  buiM- 
ings  of  antiquity  by  the  great  temple  of  Thebes,  and  the  entire  w^- 
space  was  covered  with  sculpture.  The  chief  of  tlie  slabs  are  now  ic 
the  British  Museum. 

The  South- West  Palace,  Nimroud,  was  built  by  Esarhaddon,  ths 
son  of  Sennacherib,  who  seems  to  have  despoiled  the  previou^j- 
existing  palaces,  and  especially  the  North- West  Palace,  for  ita  decomtioa 
The  only  part  which  appean  to  have  been  saved  from  entire  destructicHi 
is  the  great  hall,  which  is  165  feet  long  by  62  feet  wide — ^the  laigest 
hitherto  met  with. 

Another  palace,  supposed  to  have  been  built  by  the  same  king,  wis 
discovered  in  the  mound  known  as  the  Tomb  of  Jonah. 

A  second  great  palace,  discovered  near  that  of  Sennacherib,  at 
Kouyunjik,  appeara  to  have  been  built  about  650  b  c,  by  a  son  d 
Esarhaddon,  named  Asshur-bani-pal.  It  is  characterised  by  greater 
minuteness  and  finish  in  the  sculptured  slabs  and  architectural  deUiU. 
but  in  other  respects  resembles  the  other  laige  palaces.  The  sculptars 
is  in  the  British  Museum. 

The  South  East  Palace,  Nimroud,  is  small,  and  comparaUvely  ua- 
adorned,  and  is  only  interesting  as  having  been  built  by  a  grandson  of 
Esarhaddon,  and  probably  the  last  sovereign  of  the  dynasty. 

Besides  these  palace-temples  no  great  buildings,  propeny  so  called, 
have,  as  we  have  said,  been  discovered.  But  in  the  great  conical  mouiki 
at  Nimroud  were  found  the  remains  of  a  huge  square  tower,  constructed 
of  sun-dried  bricks,  which  up  to  the  height  of  about  20  feet  had  bem 
faced  with  well-laid  solid  masonry.  It  (^peara  to  have  risen  in  thne 
or  four  stages  or  stories  to  the  height  of  perhaps  200  feet ;  at  the 
present  time  about  120  feet  are  still  standing.  In  the  centre  of  the 
structure  was  found  a  gallery,  about  100  feet  long,  6  wide,  and  12  high ; 
it  was  quite  empty,  and  afibrded  no  clue  to  the  original  purpose  of  thei 
building.  Mr.  Layard  is  inclined  to  believe  it  a  place  of  royal  sepulture, 
and  that  it  was  the  tomb  of  Sardanapalus,  so  often  referred  to  by  andeot 
writera :  Mr.  Feigusson  thinks  that  it  was  a  temple.  Another  mt^e 
strictly  pyramidal  seven-storied  building  was  found  by  M.  Place :  it 
appeara  to  have  been  a  tem2)le,  resembling  that  at  Babylon  known  a 
the  Bin  Nimroud  An  object  of  great  interest  found  in  this  mound 
vras  a  large  inscribed  and  sculptured  monolithic  obehsk  of  black  marlde, 
now  in  ths  British  Museum.    [Obxlibk.] 

The  city  wall,  which,  aocordmff  to  Biodorus  Sieulus  (b.  iL,  c  1)  wis 
100  feet  high,  and  so  wide  that  three  chariots  might  be  driven  abr»Ft 
upon  it,  and  which  was  defended  by  1500  towera,  each  200  feet  high, 
has  not  been  traced :  nothing  now  remaining  of  it,  says  Mr.  Layanl. 
"but  the  long  lines  of  mounds  enclosing  the  ruins  of  Nimroud, 
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Ehonabad,  and  Kouyimjik.*'  But  among  the  diocoveries  made  by  M. 
Place  at  Nineveh  was  that  of  one  of  the  city  gates.  Theee  appear  to  have 
been  oonatruoted  in  pairs  of  about  equal  width,  from  12  to  15  feet ; 
one  gateway  being  devoted  to  wheeled  carnages,  the  other  to  foot 
passengers,  as  is  shown  bv  the  deep  Lines  cut  by  the  wheels  in  the 
pavement  of  the  one,  while  that  of  the  other  is  quite  smooth.  The 
foot  passengers'  gate  is  ornamented  with  slabs  of  human-headed  winged 
bulls,  alongside  of  which  stand  colossal  figures  strangUng  lions.  The 
carriage  gateway  has  plain  slabs.  Both  have  semijiroular  arches,  with 
elegantly  adorned  archivolts  formed  of  blue  enamelled  bricks  with 
yellow  figures. 

The  private  residences,  being  constructed  of  sun-dried  bricks,  have 
entirely  perished. 

Babylonian  Arehitedtupe, — Of  the  buildings  of  Babylon  no  complete 
example  remains.  Long  before  Layard  or  Botta  began  to  excavate  the 
biuried  Nineveh,  Babylon  had  been  the  scene  of  frequent  and  careful, 
though  by  no  means  fruitful,  explorations.  The  remarkable  results  of 
the  researches  at  Nineveh  led  to  a  renewal  of  the  investigation ;  but 
the  success  has  been  far  from  conmiensurable  with  the  labour,  and 
there  is  little  reason  to  look  forward  to  happier  results  at  a  future  time. 
Like  the  ordinary  dwellings  of  Nineveh,  the  buildings  of  Babylon  were 
constructed  entirely  of  brick,  and  where  vast  masses  of  brickwork 
remain  they  have  utterly  lost  their  form  as  buildings.  The  great 
mounds,  which  now  comprise  all  that  remains  of  the  magnificent 
structures  which  excited  ^e  wonder  alike  of  the  ancient  Hebrews  and 
the  polished  Greeks,  have  been  so  fully  described  elsewhere  [Babylon, 
in  Qkoo.  Drv.]  that  here  a  very  brief  notice  will  suffice. 

The  c^ef  of  the  existing  remains  is  that  standing  on  the  western 
side  of  the  Euphrates,  and  known  as  the  Birs  Nimroud,  a  conical 
mound,  fonned  of  bricks,  clay,  and  broken  pottery,  762  yards  in  cii^ 
cumferenoe,  and  at  the  western  end  rising  to  a  height  of  198  feet.  On 
this  summit  is  a  solid  structure  of  brick,  37  feet  high  and  28  feet 
broad,  but  diminishing  to  the  top,  which  is  broken  and  irregular.  [See 
the  out  and  description  in  the  article  Babtlon,  before  referred  to.] 
The  building  on  the  top  is  constructed  of  kiln-burnt  bricks,  and  jb  in 
the  best  style  of  Babylonian  brick-work ;  fragments  of  stone,  marble, 
and  basalt  scattered  about,  show  that  it  was  adorned  with  more  oostly 
materials.  The  only  openings  are  square  holes  piprced  through  the 
soUd  structure.  By  most  writers  it  has  been  supposed  to  he  the 
Temple  of  Belus,  described  by  Herodotus ;  but  there  were  always  diffi- 
culties about  the  identification  of  the  site,  and  the  recent  investigations 
of  Sir  H.  Rawlinson  have  shown  it  to  be  a  different  building.  Sir 
Henry,  on  discovering  the  angle  of  the  basement  wall  by  sinking  a 
shaft,  at  once  directed  the  workmen  to  look  at  a  particuliur  spot  nesr 
it  for  a  recess  in  which  would  be  found  a  commemorative  cylinder. 
This  was  done,  and  a  cylinder  covered  with  inscriptions  [Cukeiforii] 
was  drawn  out.  A  similar  hollow  with  a  duplicate  cylinaer  in  it  was 
discovered  near  the  opposite  angle.  On  translating  the  inscription  it 
was  found  to  state  that  this  building,  the  Temple  of  the  Seven  Spheres, 
which  was  built  604  years  before  (about  1100  B.O.),  having  become 
ruinous  owing  to  the  neglect  uf  the  drainage,  the  god  Merodack  had  put 
it  into  the  heart  of  the  great  King  Nebuchadnezzar  to  rebuild  it  all  but 
the  platform  which  had  not  been  injured.  The  building  would  appear 
from  the  investigations  of  Sir  H.  Rawlinson,  to  have  consisted  of  a 
square  basement  about  860  feet  on  each  side,  and  6  feet  high,  on  which 
stood  a  pyramidal  structure  of  six  stories,  each  about  20  feet  high, 
and  42  feet  less  in  horizontal  extent  than  that  on  which  it  stands. 
These  stories  instead  of  being  concentrically  above  each  other,  recede 
regularly,  so  that  the  front  of  the  tower  on  the  summit  is  above  200  feet 
from  the  front  line  of  the  basement,  while  the  back  is  less  than  100 
feet  from  the  rear  line.  The  sides  recede  equally.  The  tower  which 
crowns  the  summit,  and  which  is  spoken  of  above,  was  probably  in  two 
stories,  and  surmounted  with  a  cornice.  Within  it  was  probably  the 
shrine  or  holy  place  of  the  temple.  In  the  front  of  the  temple  were 
steps  leading  from  story  to  story  from  the  basement  to  the  tower  at 
the  summit.  The  seven  stories,  or  platforms,  were.  Sir  Henry  believes, 
dedicated  to  the  seven  planets,  and  coloured  with  the  colours  attributed 
to  them  by  the  Sabecan  astrologers.  The  lowest  platform  was  panelled 
and  painted  black,  the  colour  emblematic  of  Saturn ;  the  second  orange, 
the  ^our  of  Jupiter ;  the  third  red.  Mars ;  the  fourth  gold,  as  dedi- 
cated to  the  Sun ;  the  fiif  th  green,  for  Venus ;  the  sixth  blue,  Merouir ; 
and  the  highest  white,  as  the  colour  of  the  Moon,  whose  place  was  the 
highest  in  the  Chaldean  -system.  This  remaiiLable  discovery  aoooids 
not  only  very  closely  with  the  descriptions  of  Greek  writers,  but  in 
general  form  wi^  figures  on  slabs  fouiKl  at  Kouyunjik,  and  is  probably 
therefore  nearly  correct. 

The  mound  called  the  Mujelib^,  by  Rich,  or  the  Mount  of  Babel  by 
Layard  [described  under  Babylon  in  Gxoo.  Div.],  seems  to  be  the  site 
of  a  great  palace  resembling,  probably,  in  its  general  character  the 
palaces  of  Nineveh ;  but  it  appears  to  be  too  utterly  ruined  to  admit 
of  any  very  definite  restoration.  The  Kaar  of  Rich,  Layard  (who  calls 
it  the  Mujelib^)  conceives  to  have  been  a  fortified  palace.  There  are 
numerous  other  mounds,  but  they  yield  no  insight  into  the  peculiarities 
of  Babylonian  architectiure ;  which,  therefore,  in  the  absence  of  any 
evidence  to  the  contrary,  we  may  fairly  suppose  to  have  been  in  its 
general  characteristics,  analogous  to  that  of  Nineveh.  Its  chief  differ- 
ence arose  probably  from  being  buUt  wholly  of  brick.  Instead  of  the 
walls  of  the  fa^des  and  the  interior  being  &oed  with  sculptured  slabs 
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of  alabaster,  they  were  covered  with  fine  moulded  bricks  or  stucco,  and 
painted  with  representations  of  a  similar  kind  to  those  at  Nineveh,  but 
perhaps  even  more  gorgeously  coloured. 

The  architecture  of  Babylon  was  contemporaneous,  or  nearly  so,  with 
that  of  Persepolis  and  Passargadae ;  and  thus,  as  Mr.  Fergusson  euggee^, 
her  palaces  may  have  "form^  the  link  that  would  enable  us  to  con- 
nect,  in  a  satisfactory  manner,  the  edifices  and  architecture  of  Assyria 
with  those  of  Persia.''  It  is  noteworthy  that  none  of  the  bricks  found 
in  or  about  Babylon  are  earlier  than  Nebuchadnezzar;  in  fact  alitor 
nearly  all,  are  inscribed  with  the  name  of  that  monarch. 

Otner  mounds  and  heaps  of  brickwork  are  found  at  Mugheyr  and 
Wurka  in  southern  Babylonia;  but  they  do  not  seem  likely  to  throw 
much  additional  light  on  the  architecture  of  the  country.  Two  of 
the  buildings  at  Wurka  appear  to  have  been  palaces ;  but  the  most 
extensive  of  the  mounds  must,  from  the  numbers  of  tombs  and  coffins 
found  in  it,  have  formed  for  centuries  a  vast  cemetery. 

(Layard,  Nineveh  and  iU  Remaint,  8vo  ;  Monumentt  of  Nineveh,  foL ; 
Fergusson,  Palaceg  of  Nineveh  and  Pertepolia  JUttored  ;  and  Handbook 
of  Architecture;  Bonomi,  Nineveh  and  iU  PcUacet,  8vo;  Botta  and 
Flandin,  Momtment  de  Ninive,  5  vols.,  foL) 

NINTH,  an  interval  in  music,  a  disconl  retarding  the  8th,  but  may 
be  resolved  into  either  the  6th  or  the  3rd ;  and  though  this  is  the 
octave  of  the  2nd,  yet  it  is  etaentially  different  in  harmony,  both  as  to 
treatment  and  effect    [Chord;  Thorough-Basb.] 

Of  this  interval  there  are  two  kinds ;  the  major  9th,  oompoeed  of 
six  tones  and  two  semitones — 


^^^ 


^ 
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and  the  minor  9th,  composed  of  five  tones  and  three  semitones — 


^JB^ 
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NI'OBE,  the  daughter  of  Tantalus,  king  of  Lydia,  was  married  to 
Amphion,  by  whom  she  had,  according  to  Ovid  and  other  ancient 
writers,  seven  sons  and  seven  daughters.  This  is  the  most  commonly 
received  opinion,  though  Homer  (*  IL,'  xxiv.  602,  fto.)  and  others  givo 
the  numbers  variously.  The  pride  of  Niobe  at  having  this  numerous 
progeny  was  so  great  that  she  ia  said  in  ancient  story  to  have  insulted 
Latona,  the  mother  of  Apollo  and  Diana,  by  refusing  to  offer  at  the 
altars  raised  in  her  honour,  declaring  that  she  had  a  better  daim  to 
worship  and  sacrifices  than  one  who  was  the  mother  of  only  two 
children.  Latona,  indignant  at  this  insolence  and  presumption,  called 
upon  her  children  to  revenge  her,  and  punish  the  arrogance  of  Niobe. 
Apollo  and  Diana  heard  the  prayer,  and  obeyed  the  entreaty  of  their 
outraged  parent.  All  the  sons  of  Niobe  fell  under  the  arrows  of 
Apollo,  while  the  daughters  in  like  manner  met  their  de^th  from  the 
hands  of  Diana.  Chloris  alone  escaped  the  conmion  fate.  She  was 
the  wife  of  Neleus,  king  of  Pylos.  This  terrible  judgment  of  the  gods 
so  affected  the  now  heart-stricken  and  humiliated  Niobe,  that  she  was 
changed  by  her  excessive  grief  into  stone  on  Mount  Sipylus  in  Lydia. 
Pausanias  says  (i.  21,  8)  that  the  rock  on  Sipylus,  which  went  by  the 
name  of  Niobe,  and  which  he  had  risited,  "  was  merely  a  rock  and  a 
precipice  when  one  came  close  up  to  it,  and  bore  no  resemblance  at  all 
to  a  woman ;  but  at  a  distance  you  might  imagine  it  to  be  a  woman 
weeping  with  downcast  countenance." 

l4ie  fable  of  Niobe  and  her  children  has  afforded  a  subject  for  art, 
which  has  been  finely  treated  by  one  of  the  greatest  ancient  masters  of 
sculpture.  It  consists  of  a  series,  rather  than  a  group,  of  figures  of 
both  sexes,  in  all  the  disorder  and  agony  of  expected  or  present  suffer- 
ing; while  one,  the  mother,  the  hapless  Niobe,  in  the  most  affecting 
attitude  of  supplication,  and  with  an  expression  of  deep  grief,  her  eyes 
turned  upwards,  implores  the  justly  ottended  gods  to  moderate  their 
anger  and  spare  her  ofbpring,  one  of  whom,  the  youngest  girl,  she 
strains  fondly  to  her  bosom.  It  is  difficult  by  description  to  do  justice 
to  the  various  excellence  exhibited  in  this  admirable  work.  Its  great 
merit  is  independent  of  fine  execution,  in  which  it  is  inferior  as  a 
whole  to  many  other  well-known  productions  of  the  Greeks.  Its 
excellence  consists  in  the  finer  qualities  of  sentiment,  as  expression, 
grace,  propriety,  and  variety  of  action,  with  that  unity  of  effect  by 
which  the  scene  is  brought  dramatically  and  at  the  same  time  truly 
before  the  spectator,  and  a  story  of  the  most  affecting  interest  told  in 
language  that  cannot  be  mistaken.  The  arrangement  of  the  composi- 
tion IB  supposed  to  have  been  adapted  to  a  tympanum  or  pediment. 
The  figure  of  Niobe,  of  colossal  dimensions  compared  with  the  other 
figures,  which  are  life  size,  forms,  with  her  youngest  daughter  pressed 
to  her,  the  centre ;  while  the  rest  of  the  sons  and  daughters  are  ranged 
in  various  ways  on  each  side,  some  exhibiting  expression  of  fear,  others 
agonised  with  pain,  others  in  grief,  while  one  of  the  sons  lies  dead  or 
dying,  and  stretched  upon  the  ground.  All  are  graceful,  and  some  of 
the  figures  possess  also  great  beauty,  and  the  action  and  expression  of 
many  of  the  heads  offer  admirable  examples  for  study  to  the  artist. 
The  whole  attitude  and  expression  of  Niobe  herself  may  truly  be 
called  sublime. 

The  colossal  scale  of  the  principal  figure  has  justly  been  objected  to 
as  a  fault.    The  artist  doubtless  had  two  purposes  in  view  when  he 
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yentured  on  this  deviation  from  truth.  The  first  was  the  necessity 
"whioh  he  felt  of  giving  a  superior  height  and  volume  to  the  apex  and 
key,  as  it  were,  of  his  composition ;  and  next  perhaps  the  desire  he  had 
to  concentrate  the  interest  in  his  chief  figure  by  forcing  it  thus  upon 
the  attention.  But  although  we  should  hesitate  before  taking  any 
exception  to  the  practice  of  the  great  leaders  and  masters  of  art,  yet, 
generally  speaking,  any  departure  from  the  truth  of  nature — the  real 
canon  of  excellence  when  rightly  studied — is  so  far  from  being  com- 
mendaUe  or  admissible,  that,  where  it  has  been  indulged  in  by  the 
ancients  with  the  view  of  c^tining  greater  efiect  and  energy,  it  may 
iiinially  be  considered  rather  as  evidence  of  their  inability  to  work  out 
their  idea  with  the  authorised  means,  ihan  as  a  practice  to  be  admired 
or  imitated ;  and  it  may  always  be  argued  that  they  wotild  have  been 
so  much  the  more  entitled  to  our  admiration  if  they  had  produced 
their  works  within  those  limitations  which  nature  dictates.  The  pro- 
ductions which  exhibit  these  faults,  for  they  must  be  accounted  8o, 
will  be  found  to  be  worthy  of  the  high  estimation  in  which  they  are 
held  for  other  properties,  and  rather  in  spU^  of  than  hecatue  of  the 
licence  which  their  authors  have  allowed  themselves. 

The  execution  of  this  interesting  monument  of  Gteek  art  is 
attributed  by  some  to  Bcopas,  a  native  of  Faroe,  who  lived  about  800 
years  before  the  Christian  era ;  while  others  think  it  is  the  production 
of  Praxiteles.  Fliny  says  it  was  a  question  which  of  the  two  was  the 
author  of  it.  The  group  waa  in  the  temple  of  Apollo  Sosianus  at 
Rome.    (Plin., '  Hist.  Nat ,'  xxxvi. ;  Billig., '  Catal.  Artificum,'  in  verb.) 

Flaminio  Yacca  says  the  group  of  Niobe  and  her  children  waa  found 
at  Rome,  but  outade  the  walls,  near  S.  Qiovanni ;  but  the  learned 
antiquary  Fea  denies  this,  and  says  it  was  found  near  the  Villa  Altieri. 
The  well  known  statues  of  the  "  Boxers  "  were  discovered  at  the  same 
place,  and  it  has  been  supposed  by  some  that  they  formed  part  of  the 
group ;  the  fable  being  that  some  of  the  children  of  Niobe  were  slain 
while  thua  exercising.    (Winckelman, '  Sur  TAlIegorie,'  pref.) 

All  the  above  statues  are  in  marble,  and  are  now  at  Florence  in  the 
gallery  of  the  grand-duke  of  Tuscany ;  but  many  of  them  are  thought 
to  be  copies  only,  from  originals  now  lost.  Tnere  is  in  England  a 
head  of  Niobe,  which  is  engraved  in  the '  Select  Specimens  of  Sculpture,' 
published  by  the  Society  of  Dilletanti  (vol.  i.,  pi.  85)  similar  in  action 
and  expression,  but  preferable,  for  its  style  and  execution,  to  that  of 
the  Florence  statue ;  and  as  there  are  known  repetitions  of  some  of  the 
other  figures,  it  is  not  improbable  that  the  principal  and  most 
interesting  of  the  series  may  also  have  been  frequently  copied,  and 
that  the  figure  in  the  grand-ducal  collection,  though  an  ancient  work, 
may  come  under  this  class. 

The  subject  of  Niobe  and  her  children  was  a  favourite  one  also  with 
the  poets  of  antiquity.  Besides  the  beautiful  story  in  Ovid  ('  Metam.,' 
vi.  146),  there  are  numerous  epigrams  in  the  Greek  Anthology,  several 
of  which  have  great  merit,  and  appear  to  be  descriptive  either  of  Uie 
group  of  fignres  which  still  exists,  or  of  some  similar  group.  See 
partioulariy  that  beginniDg — 

TamaXl  va7  Vi6fia,  K\(t  ifthy  ^rtp  HyytXoy  ftros. 

(For  further  information  and  references  as  to  the  group  of  Niobe, 
see  Thiersch,  Ueber  die  Bpochen  der  Bildendm  Kwnat,  &o.  pp.  868,  &c.; 
and  Mr.  Cockerell's  reatontion  of  them  as  they  probably  appeared  in 
the  pediment  of  the  temple  of  Apollo,  in  the  OalUria  di  Pirtnu,  ii., 
tav.  76.) 

NIOBIUM  (Nb),  a  metal  ktely  discovered  in  the  tantalate  of  Bavaria 
by  H.  Rose.  When  perchloride  of  mobinm  ia  submitted  to  the  action 
of  dry  ammonia  it  bMomes  yellow,  with  considerable  evolution  of  heat, 
and  when  this  is  heated  it  becomes  black,  with  the  diMngagement 
of  hydrochlorate  of  ammonia.  On  waahing  it  with  water,  to  free  it 
entirely  from  this  salt,  the  water  passes  dear  as  long  as  it  contains  any 
of  it ;  but  when  the  metal  is  nearly  pure  the  water  beoomas  turbid. 
When  niobium  is  heated  in  the  aur  it  bums  with  the  evolution  of 
hfht,  and  becomes  white  niobio  add.  Nitric  add  and  aqua  rqgia^  even 
when  boiling,  do  not  act  ujion  niobium ;  but  it  is  acted  upon  by  a 
mixture  of  nitric  and  hydrofluoric  adds,  and  a  red  vapoor  is  fonned 
during  the  action. 

Niobio  aoid  readily  combines  with  the  alkalies ;  and  when  fused  with 
alkaline  carbonates,  carbonic  add  is  expelled.  These  compounds  are 
soluble  in  water.    Acids  precipitate  nioluc  add  from  these  salts. 

Infudon  of  galls,  added  to^a  solution  of  niobate  of  soda,  produces  a 
deep  orange-yellow  predp&tate.  Ferrocyanide  of  potasdum  i^oduoes  a 
similar  effect,  and  the  red  fenooyanide  gives  a  deep  yellow  precipitate. 
When  a  plate  of  dno  is  put  into  a  solution  of  niobate  of  soda,  a  blue 
predpitate  is  formed,  which  in  course  of  time  beoomes  brown. 

NISAN  (19^3)  is  the  seventh  month  of  the  Jewish  dvU  year.  It 
was  andentiy  the  first  month  of  lehe  year,  ss  appears  from  the  Book  of 
Esther,  iii.  7.  The  name  oocuia  twice  in  the  ]£ble,  onoe  in  Esther,  as 
just  mentioned,  and  again  in  Nehem.  ii.  1.  It  is  also  found  twice  in  the 
Apocrypha ;  in  Esdras  v.  6,  and  in  Esther  xi.  2  :  in  the  last  case  it  is 
written  Nison.  In  the  inscription  of  Palmyra  the  month  is  written 
exactly  as  in  the  Hebrew  Bible,  and  Josephus  also  writes  Niei^.  In 
the  manuscripts  containing  the  Calendar  of  Heliopolia,  the  name  is 
read  varioudy  Nci^oy,  Kvaaaif,  or  Nuo^oy,  and  even  Ni^;  but  the 
manuscript  containing  the  last  two  forms  is  said  to  be  damaged. 
Renfey  derives  the  name  from  Zend  words  signifying  "  new  day ;  "but 
these  words  do  not  aotoally  occur  in  Zend,  as  Renfey  admits,  thou^ 


they  are  very  probable  forms.  We  would  rather  derive  it  from  the 
Zend  nava  $areda,  new  year ;  a  name  almost  certainly  in  use  amoag 
the  Persians,  for  we  find  the  Armenians,. who  adopted  the  Persiaa 
calendar,  using  to  this  day  the  name  of  Navasardi  for  their  first 
month ;  the  Zend  rd,  as  shown  by  Opperk,  beoomes  I  in  Peraao,  and 
the  word  sarda  has  now  become  actually  sai.  [See  also  Emiiw]  The 
final  I  often  becomes  n  in  Semitic  diafecto,  and  the  few  SamaiitaiB 
who  are  now  remaining  say  Israen  for  Israel,  and  gaman  for  gimeL 
Nisan  varies  with  the  lunar  calendar  from  March  to  April :  in  this 
year  (1860)  it  begins  on  the  24th  of  March  and  ends  on  tiie  22nd  of 
ApriL  The  feast  of  the  Passover  begins  on  the  15th  day  of  the  mcoth. 
A  fast  is  set  down  by  some  authorities  for  the  10th  of  the  monfth,  is 
memory  of  the  death  of  Miriam,  and  another  on  the  26th  for  the  deatk 
of  Joshua ;  but  they  do  not  appear  te  be  generally  observed. 

There  are  thirty  days  in  Nisan,  and  the  month  must  not  begin  oa 
dther  Monday,  Wednesday,  or  FViday. 
NISI.    [RuLS  IN  Law.] 

NISI  PRIUS.     This  phrase  in  English  Uiw  is  derived  from  aa 
ancient  writ  in  which  the  words  occur.     Previoudy  to  the  time  of 
Edward  I.,  trials  by  assizes  or  juries  could  only  take  place  in  the  cmria 
regit,  wherever  the  king  happened  to  be  resident,  or  before  the  justices 
in  eyre  on  their  septennial  drcuite  through  the  several  ooonties  of 
England.    But  by  the  stat.  18  Edw.  I.,  cap.  80  (forming  a  part  of  thai 
series  of  laws  commonly  called  the  Statute  of  Westmineter  2),  the 
judges  were  directed  to  take  certain  assises,  and  also  to  try  oettani 
inquests,  by  juries  in  every  county  not  oftener  than  three  tiBMs  in 
every  year ;  but  the  stetute  required  that  the  day  and  jp^mce  in  the 
county  in  which  an  issue  was  to  be  tried  by  the  judges  should  be 
mentioned  in  the  judicial  writ  which  aasemUed  the  jury.    Aeeordingly 
the  Venire  facias,  or  writ  for  summoning  the  jury  (commanding  the 
sheriff  to  bring  them  to  Westminster  to  try  the  paitiouhur  oause  is 
which  issue  had  been  joined),  conteined  a  proviso,  thus : — "  We  com- 
mand you  that  you  cause  to  oome  before  our  justices  at  Westminste' 
on  the  morrow  of  All  Souls,  twelve  lawful  men,  who,  kc,  umiem  before 
(nid  prius)  that  day,  A.B.  and  CD.,  our  justices  assigned  for  that  fnr- 
pose,  shall  come  to  your  county  to  take  the  asdses  there."    It  was,  in 
practice,  always  arranged  that  the  day  for  the  return  of  the  ynj  at 
Westminster  should  be  more  distant  than  the  day  for  taking  the 
assises  in  ^e  county;  and  oonsequentiy  the  exception  in  the  writ 
invariably  took  effect  by  the  justices  of  assise  coming  into  the  oountj 
and  trying  the  cause  before  the  sheriff  was  called  upon  to  obey  it  by 
returning  the  jury  to  Westminster.    [Assisv.]    FVom  this  daoae  m 
the  Venire  fadae,  tiie  phrase  Nid  IVius  came  to  be  adopted  as  a 
general  term  descriptive  of  tiie  ki^  class  of  judicial  buaineas  which  is 
transacted  before  judges  of  the  superior  courte  at  the  asrises.    Thus 
the  judges  of  assise  are,  when  dtting  done  to  try  causes,  said  to  be 
dtting  at  Nid  Prius ;  and  the  law  relating  to  the  various  matters 
which  arise  before  them  is,  somewhat  indefinitdy,  called  the  Iaw  of 
Nid  Prius.    It  is  erroneood^  steted  in  our  text-books  that  the  judges 
on  circuit  act  under  a  commission  of  Nid  Prius.    Thia  is  a  commoa 
error,  derived  however  from  high  authority,  as  it  is  so  stated  by  Bacon 
in  his  '  Essay  on  the  use  of  the  Law.'    There  is  in  truth  no  such  oom- 
nusdon  known  to  our  law,  the  authority  of  the  justices  at  Kid  Priss 
being  inddentdly  annexed  to  the  commiadons  of  aasiae.    In  Middlewrr 
the  jud^  dt  at  Nisi  Prius  by  statute  18  Elis.,  c.  12 ;  in  London  hj 
vrtue  of  immemorial  usage. 
NITRATE.    [NiTBOUB  Aoid.] 
NITRATES.    [NiTROOBir.] 
NITRIC  ACID.    [NiTBOGSN.] 

NITRIC  ACID,  Medieai  Profirtiet  of.  This  add  hi  a  ooncsntraked 
form  acta  as  a  violent  corrodve  poison,  and  is  therefote  never  used  in 
an  \mdiluted  state  for  internal  administration,  but  is  sometiBMs  applied 
exteniaUy,  when  the  object  is  to  effect  the  speedy  destructioQ  A  any 
part.  Nitric  add  however,  from  ite  frequent  smployment  in  the  arts, 
is  often  the  cause  of  accidental,  rardy  of  intentkioal,  poisoning,  and  it 
surpasses  all  the  other  mineral  adds  in  the  nudity  of  ite  action,  and 
in  the  consequent  neoesdty  for  prompt  and  judidous  treatmettt.  It 
may  be  detennined  to  have  befoi  the  poisoning  agent  by  its  caodng 
the  parte  which  it  has  toudied  to  be  at  first  white,  but  soon  after  of  a 
yellowish  odour,  which  cannot  be  removed,  like  the  stain  of  iodme,  by 
adding  caustic  potass,  but  on  the  contnuy  beoomas  orange  on  tlie 
addition  of  an  alkali  or  soap.  (Pereira.)  When  it  has  been  taken 
intsmdly,  the  lining  membrane  of  the  mouth  also  peek  off  in  a  stete 
resembling  parchment.  The  most  appropriate  antidotes  are  such  anb> 
stances  as  oombine  with  and  neutraliiie  the  add :  chalk  or  magnesia, 
made  into  paste  with  water — or,  if  these  are  not  at  hand,  the  plaster  of 
tiba  apartment,  braised  down  and  drank — will  answer  best.  "  While 
these  are  preparing,  the  add  should  be  diluted  by  the  free  use  of  sny 
mild  fluid,  milk  or  oleaginous  matter  being  prderred.  The  carbonates 
of  the  alkalies  are  by  no  means  eligiUe  antidotes,  as  the  rasulting 
compounds  themsdvos  possess  corrosive  properties."  (Christiaon.)  A 
solution  of  soap  may  be  administered,  though  some  object  to  it  from 
the  presence  of  the  alkali  in  it,  but  apparsntiy  without  aufildent  ground. 
If  recovery  ahould  teke  place,  the  individual  long  auffiars  from  indiges- 
tion, and  is  almost  dways  constipated. 

In  an  undiluted  form,  nitric  add  is  a  most  valuable  implication  te 
sloughing  phagedenic  ulcers;  also  for  destroying  "vnttts;  for  the  de- 
struction of  hismenrhoidd  tumours  (see  observations  on  this  suhjert 
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by  Henry  Lee,  London,  1848) ;  or  causing  vesication  oTer  the  stomach 
In  Asiatic  cholera,  or  for  dropping  into  a  carious  tooth  to  relieve  tooth- 
ache.   For  all  other  purposes  it  is  very  largely  diluted. 

In  its  action  on  the  system  it  differs  from  other  acids,  inasmuch  as 
it  does  not  produce  the  cooling  and  thirst-allaying  effect  which  they 
do,  but  on  the  contrary  causes  a  feeling  of  warmth  in  the  stomach, 
with  thint  and  increase  of  appetite.  The  use  of  it  continued  for  some 
time  gives  rise  to  general  effects ;  an  excitement  is  felt  through  the 
whole  system ;  the  puhe  becomes  quick,  the  exhalation  great;  and  an 
increased  secretion  from  the  salivary  glands,  mucous  membranes,  the 
liver,  and  kidneys  is  manifest.  Perseverance  in  the  use  of  this  agent 
however  at  last  produces  many  bad  consequences;  and  in  persons 
much  disposed  to  bleeding  from  the  lungs,,  it  almost  invariably  causes 
such  bleeding  to  occur,  as  well  as  heat  in  the  chest  and  obstinate  cough. 
Very  laigelv  diluted,  it  furnishes  one  of  th«  best  drinks  in  fevers 
accompanied  with  great  prostration  of  strength. 

It  Ib  also  a  very  excellent  tonic  in  many  cases,  and  seems  to  form 
the  best  substitute  for  the  bile  where  that  secretion  is  scanty.  That 
It  greatly  augments  the  secretion  of  bile,  the  nature  of  the  evacuations 
abundantly  proves.  Hence  it  differs  from  almost  all  other  tonics  in  not 
causing  constipation,  but  rather  the  contrary.  In  calculous  diseaseB 
of  the  phosphatic  diathesis  it  has  been  used  with  great  benefit;  and 
also,  very  largely  diluted,  it  has  been  injected  into  the  bladder  as  a 
direct  solvent.  [Litbonthbiftics.]  In  the  treatment  of  scrofula  it 
is  a  most  valuable  remedy,  but  its  use  must  be  every  now  and  then 
suspended,  owing  to  the  effects  which  it  produces  on  the  stomach. 
During  its  use,  care  must  be  taken  to  protect  the  teeth,  by  instantly 
rinsing  the  mouth. 

It  has  been  regarded  as  a  substitute  for  mercury  in  some  cases, 
especially  as  it  promotes  the  secretion  of  saliva.  It  ought  never  to 
be  given  at  the  same  time  as  mercury,  nor  even  soon  after  a  dose  of 
any  merciuial  preparation,  since  a  poisonouB  nitrate  of  mercury  may 
be  formed  in  the  stomach.  Lastly,  nitric  acid  increases  the  efficacy 
of  many  other  medicines,  such  as  ammoniacum,  cusparia,  and  opium. 

Nitric  acid  in  the  form  of  vapour  was  formerly  employed  as  a  dis- 
infecting agent,  but  it  is  now  almost  disused.  The  vapour  must  be 
carefully  avoid€»d,  as  the  inhalation  is  very  deleterious. 

Nitric  acid  in  combination  with  hydrochloric  acid,  added  to  a  large 
quantity  of  water,  has  been  used  as  a  bath  in  chronic  diseaaes  of  the 
liver,  particularly  in  India,  but  it  does  not  seem  entitled  to  much 
credit. 

Nitro-hydrochloric  add  is  a  most  valuable  tonic  in  some  forms  of 
indigestion  and  debility,  in  combination  with  bitters. 

NITRIC  OXIDE.    [Nitrogen.] 

NITRIDEa    [Nitrogen.] 

NITRIFACTION.  When  organic  matters  containing  nitrogen 
undergo  decay  in  the  presence  of  alkaline  subatances,  such  as  lime  or 
potash  or  their  carbonates,  a  considerable  quantity  of  the  nitrogen 
becomes  converted  into  a  nitrate  of  the  base  at  the  expense  of  atmos- 
pheric oxygen.  When  potash  is  the  base  present,  the  matters  gene- 
rally become  coated  with  an  encrustation  of  crystalline  nitrate  of 
potash,  commonly  called  nitre :  hence  the  name  of  the  process.  Much 
of  the  nitre  of  commerce  is  thus  made. 

NITRILES,  a  generic  name  applied  in  chemistry  to  compounds 
which  are  obtained  by  removing  four  equivalents  of  water  from  the 
ammonia  salts  of  certain  acids ;  thus  acetonitrile,  or  the  nitrile  of 
aoetio  acid,  is  pruduced  as  follows : — 

AceCats  of  amBKNiia.  ^  * 

The  mtriles  are  now  known  to  be  identical  with  the  cyanides  ol  the 
positive  radicals ;  thus  aoetonitrile  is  cyanide  of  methyl  :-— 


becoming  dark-coloured ;  and  is  decomposed  by  sulphide  of  ammonium 
with  separation  of  sulphur  and  formation  of  a  new  acid  not  yet 
examined.  The  nitrococeusaies  have  the  general  formula  (Ci^H.Mg 
(NO^)j,O0  -I-  a; Aq.) ;  those  of  ammonia,  potaui,  baryta,  copper,  and  silver 
are  crystalline  and  soluble  in  water. 

NITRO-ERYTHROMANNITB.    [Ertthrio  Acid.] 

NITROGEN.  This  gas  constitutes  seventy-nine  himdredths,  or 
about  four-fifths,  of  the  atmosphere.  Its  name  is  derived  from  the 
Greek  words  rir^r,  nUre,  and  y9vvd»,  I  produce.  It  was  formerly 
oalled  (uote,  or  azotie  goi,  from  a  privcOive,  and  (|ai4,  Ufa,  indicating 
its  inability  to  support  respiration.  It  was  first  discovered  by  Dr. 
Rutherford  of  Edmburgh ;  he  gave  it  the  name  of  mephitie  air,  and 
described  it  in  his  'De  Aere  Mephitico,*  published  in  1772.  Dr. 
Priestiev  procured  it  about  the  same  period,  and  described  several  of 
its  qualities  in  the  '  Philosophical  Transactions '  for  1772 ;  he  tdtw- 
wards  called  it  phlogitHcaUd  air. 

This  gas  may  be  obtained  by  several  processes.  Dr.  Rutherford 
separated  it  from  the  oxygen  gas,  with  which  it  forms  stmospherio  air, 
by  repeatedly  breathing  the  same  portion  of  atmospheric  air,  and 
agitating  it  afterwards  with  a  solution  of  caustic  alkali ;  this  absorbed 
the  carbonic  acid  formed  during  respiration,  and  left  the  nitrogen  gas 
unacted  upon. 

Dr.  Priestlsy  procured  nitrogen  gas  hj  exposing  a  given  volume  of 
atmospheric  air  to  a  mixture  bf  sulphur  end  iron  filings ;  by  this  the 
oxygen  was  absorbed,  and  the  nitrogen  gas  left.  He  also  prepared  it 
by  some  other  means. 

The  readiest  method  of  obtaining  this  gas  is  by  the  following  process : 
Put  a  small  piece  of  phosphorus  in  a  little  cup  fixed  to  a  cork  floating 
on  water,  and  set  fire  to  it ;  while  burning,  hold  inverted  over  it  ana 
dipping  a  little  into  the  water,  a  glass  jar  or  wide-mouthed  bottle 
containing  atmospheric  air.  During  combustion  the  phosphorus  unites 
with  the  oxygen  of  the  air  to  form  phosphoric  acid,  but  having  no 
affinity  for  the  nitrogen  gas,  that  remains  nearly  in  a  pure  state,  when 
it  has  either  stood  over  the  water  or  been  agitated  with  that  liquid, 
until  all  the  white  vapour  of  phosphoric  acid  has  disappeared. 

Nitrogen  may  also  be  separated  from  atmospheric  air  by  the  slow 
combustion,  as  it  Ib  termed,  of  phosphorus;  that  is,  by  merelv  exposing 
a  stick  of  phosphorus,  supported  by  a  wire,  in  a  bottle  of  air  inverted 
over  water. 

By  the  exposure  of  moistened  iron  filings  or  iron  borings  to  air  in  a 
bottle  inverted  over  water ;  the  metal  oxidises,  and  the  nitrogen  gas  is 
left :  this  acts  even  more  slowly  than  the  phosphorus  in  the  above 
experiment. 

By  the  agitation  of  mercury  and  lead  in  a  corked  bottle  for  a  few 
minutes  a  black  powder  is  formed,  which  is  probably  a  mixture  of  an 
oxide  of  lead  with  finely-divided  mercury ;  nitrogen  gas  is  left. 

The  passing  of  atmospheric  air  over  iron  or,  better,  copper  borings, 
heated  to  redness  in  a  tube,  is  a  useful  method  of  preparing  nitrogen 
when  required  on  the  large  scale,  but  the  process  does  not  yield  it  in  a 
perfectly  pure  state. 

By  exploding  a  mixture  of  100  volumes  of  air  and  42  of  hydrogen, 
vrater  is  formed,  and  about  80  volumes  of  nearly  pure  nitrogen  gas 
left 

Finally,  nitrogen,  when  re(^uired  absolutely  pure,  is  best  prepared  by 
heating  a  mixture  of  chloride  of  ammonium  and  slightly  alkaline 
nitrite  of  potash  [Nitrous  AcidI,  the  nitrite  of  ammonia  thus  formed 
being  split  up  according  to  the  following  equation  : — 


c«n,N 


c 
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NITRITES.    [Nitrogen.] 

NITRO.  NITK.  Prefixes  used  in  chemistry  to  denote  the  presence 
of  nitrous  acid  (NO J  as  a  substitute  for  hydrogen,  in  the  body  to 
which  they  are  attached.  Thus  nitro-benaole  (C^|(NOJ ),  aitrani- 
line  (NCuH«(NOJ),  Such  compounds  when  not  mentioned  under 
their  respective  names,  will  genmlly  be  found  described  under  the 
name  of  the  body  to  which  the  prefix  is  added. 

NITROBEN^IDE.  A  neariy  obsolete  name  qrnooymoua  with 
niirobemole,    [Bsnzolb,  nitrobauole,'] 

NITRO-BENZOIC  ACID.    [Bkhzoio  Acid.] 

NITROCHLOROBENZOIC  ACID.    [Bsnzoio  Aon).] 

NITROCOCCUSIC  ACID.  (Cj^,(N0J,0,-h2Aq.)  Derived  from 
carminic  acid  [Carmine],  by  the  action  of  strong  nitnc  aotd  at  a  boil- 
ing temperature.  Oxalic  acid  is  formed  at  the  same  time,  but  may  be 
separated  by  precipitation  with  nitrate  of  leadi  nitrococcusic  acid  not 
being  thrown  down  by  that  reagent.  On  evaporating  the  filtrate  from 
the  oxalate  of  lead  precipitate,  nitrococcusic  acid  oystaUiaes  out,  and 
may  be  obtained  penectly  pure  by  two  or  three  recrystallisationa. 

Nitrococcusic  auid  occurs  in  ydlow  rhombic  plates.  It  is  soluble  in 
water,  alcohol,  or  ether,  and  deflagrates  violently  on  being  heated.  Its 
solution  stains  the  skin  of  a  ydlow  colour ;  dissolves  iron  and  nno. 


NH«0,NO,         m         4H0 
Nitrite  of  ammonia.  Water. 


NitroffOL 


To  free  the  gas  from  all  traces  of  ammonia,  it  should  be  passed  through 
a  bottle  containing  dilute  sulphuric  add. 

Nitrogen  is  transparent,  colourless,  inodorous,  end  insipid.  Its 
specific  gravity  is  0*9718 ;  100  cubic  inches  of  it  weighing  80*119  graioe 
at  60"  Fahr.,  ih»  barometer  marking  80  inches.  Its  refractive  power, 
compared  with  air  as  unity,  is  1*020 ;  its  specific  heat,  aooording  to 
Berzeliusy  being  1*0247. 

Nitrogen  is  generally  considered  as  an  eleetio-poaitive  element,  and 
in  voltaic  combinations  is  attracted  to  or  elicited  from  the  negative 
surface.  Mr.  Faraday  has,  however,  found  that,  aooording  to  the  nature 
of  the  substance  deoompoeed,  nitrogen  may  appear  at  either  pole;  but 
he  oondudes,  that  when  it  is  evolved  at  tne  negative*  one  it  is  a 
primaiy  result,  and  when  at  the  poeittve  a  secondary  one. 

Water  dissolves  but  a  very  small  quantity  of  this  gas  :  aooording  to 
Dr.  Henry,  100  cubic  inahdb  take  up  only  1*47  cubic  inches  of  the  gas ; 
Dr.  Dalton  states  it  to  be  2*5,  and  Saussure  4*1  cubic  inches.  It  ia 
fatal  to  animals  when  respired  by  itself,  as  implied  bv  the  term  eaoU/ 
it  extinguishes  flame  immediately ;  no  degree  of  oold  and  pressure  to 
which  this  gas  has  been  subjected  has  condensed  it  to  a  fluid  form. 

Nitrogen  resembles  all  other  elementary  bodies  in  being  destitute 
of  acid  or  alkaline  powers ;  its  affinity  for  substances,  both  elemenLM^ 
and  compound,  appears  to  be  extremely  weak,  there  being  very  few 
with  which  it  combines  hy  mere  mixture,  or  by  the  action  of  heat 
under  common  droumstanoea.  By  elsotridty,  however,  or  by  the 
intense  heat  which  the  electric  discharge  excites,  it  may  be  made  to 
oombine  with  oxygen,  and  the  result  is  nitrie  add.  The  experiment 
was  first  made  by  Dr.  Priestley ;  but  the  true  nature  of  the  action. 


■  _        •       .  . 
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and  th»  nwult  of  it,  wore  aaoertained  by  l£r.  Cavendish.    [Nitbic 

Acid.] 

Although  the  properties  of  ziitrogen  are  rather  of  a  negative  than  a 
positive  description,  and  although  its  affinities  are  weak,  yet  it  enters 
into  the  composition  of  a  great  number  of  important  compounds. 

With  hyd^^n  it  constitutes  the  alkali  Ammonia,  already  described ; 
with  chlorine  and  iodine  it  gives  rise  to  detonating  compounds ;  with 
carbon  it  forms  Cyakooen  ;  and  with  phosphorus  a  phosphide  :  it  also 
combines  with  some  of  the  metals  f  orxmng  nUridea,  but  they  are  all  very 
tmstable.  It  enters  into  the  composition  of  most  animal  matters  except 
fa/t;  is  seldom  a  constituent  of  the  vegetable  acids,  but  invariably 
forms  a  part  of  the  vegetable  alkalies. 

Although  nitrogen  itself  is  fatal  to  animals,  yet  it  is  a  most  im- 
portant constituent  of  the  air,  serving  to  moderate  the  action  of  oxygen 
during  combustion,  and  the  too  great  excitement  which  that  gas 
respired  unmixed  would  produce  on  the  animal  system.  It  appears 
also  from  the  experiments  of  Majendie  that  animals  cannot  Uve  on 
food  that  contains  no  nitrogen. 

The  equivalent  of  nitrogen  is  14 ;  combining  volume,  2. 

Oxida  of  nitrogen, — ^The  compounds  of  nitrogen  with  oxygen  are 
five ;  their  names  and  formulsa  are  : — 

1.  Protoxide  of  nitrogen      •        •        •        •        «  NO 

3.  Binoxide  of  nitrogen  .        •     *  o       •        •    .  NO^ 

5.  Nltroiu  noid    .        •        •        o        •        o        •  MO, 

4.  Peroxide  of  nitrogen N0« 

6.  Nitric  acid NO. 

1.  PnfUxeide  of  nitrogen,  niiroui  oxide,  or  laughing  gas,  (NO.)  This 
compound  was  first  obtained  by  Dr.  Priestley,  who  odled  it  dephlogis- 
ticated  nitrous  air :  he  procured  it  by  exposing  binoxide  of  nitrogen 
to  the  action  of  iron,  which  deprived  it  of  a  portion  of  its  oxygen,  and 
reduced  it  to  the  state  of  protoxide  of  nitrogen.  The  properties  of 
this  gas  were  minutely  examined  by  Davy.  The  best  method  of 
procuring  it  is  to  subject  nitrate  of  ammonia  to  moderate  heat  in  a 
retort ;  both  the  nitric  acid  and  ammonia  are  decomposed,  and  their 
elementary  oxygen,  hydrogen,  and  nitrogen  recombine  in  such  propor- 
tions as  to  form  water  and  nitrous  oxide  gas,  thus : — 


NH«0,NO, 

Nitrate  of 
ammonia. 


4H0 


Water. 


SNO 

Protoxide  of 
nitrogen. 


One  ounce  of  the  nitrate  furnishes  about  one  hundred  cubic  inches 
of  gas. 

Protoxide  of  nitrogen  is  colourless  and  transparent,  its  smell  is 
peculiar  but  rather  agreeable,  and  its  taste  is  sweet :  100  cubic  inches 
weigh  about  47  grains,  and  its  specific  gravity  is  1'527.  Water  absorbs 
about  an  equal  bulk  of  this  gas,  but  on  being  heated,  gives  it  back 
unchanged.  It  has  no  action  upon  imcombined  oxygen,  in  which  it 
diffen  remarkably  from  the  binoxide.  '  It  is  composed  of  one  volume 
of  oxygen  and  two  volumes  of  nitrogen  condensed  by  combination  into 
two  volumes. 

Protoxide  of  nitrogen  supports  combustion,  and  a  taper,  ignited 
phosphorus,  sulphur,  and  charcoal  bum  vividly  in  it;  at  a  red  heat  it 
is  resolved  into  its  constituent  gases  in  the  proportions  stated.  When 
a  mixture  of  one  volume  of  this  gas  and  one  of  hydrogen  is  fired  by 
the  electric  spark,  water  is  produced,  and  one  volume  of  nitrogen 
remains :  this  shows  that  it  must  contain  half  a  voluine  of  oxygen, 
that  amomit  being  required  to  form  water  with  the  one  volume  of 
hydrog^en. 

This  gas  was  supposed  to  be  irrespirable,  until  Davv,  in  his '  Researches 
on  Nitrous  Oxide,  showed  that  it  might  be  breathed  for  a  nhort  time 
with  impunity.  When  required  for  inhalation  it  should  be  prepared 
from  pure  nitrate  of  ammonia,  should  be  collected  over  water,  and 
allowed  to  stand  in  contact  with  that  liquid  for  a  few  hours.  It  is 
most  conveniently  taken  into  the  lungs  from  an  india-rubber  bag, 
furnished  with  an  ivory  mouth  piece,  £e  passage  into  the  bag  being 
free  and  of  considerable  size.  The  effects  it  produces  vary  considerably 
with  different  individuals.  After  a  few  inspirations  the  body  of  the 
person  usually  oommenoes  to  describe  a  kind  of  rollhig  movement, 
similar  to  that  which  frequently  ocoura  under  the  influence  of 
intoxication,  the  bag  is  clutched  mora  earnestly,  and  inspirations  taken 
more  zealously,  until  in  from  one  to  three  minutes  the  subject  either 
suddenly  rushes  among  the  bystandera  in  a  state  of  enthuslastio 
piigilaim,  or  shrieks  and  is  convulsed  with  laughter,  or,  in  a  condition 
of  unstable  equilibrium,  stands  blinking  at  nothing,  with  a  grinning, 
semi-idiotic  guse.  Protoxide  of  nitrogen  has  well  earned  for  itself  the 
name  of  Umghing  gaa,  not  so  much  perhaps  from  the  effects  it  produces 
on  the  patient,  as  from  the  roan  of  laughter  elicited  from  those  who 
witness  its  inhalation. 

Protoxide  of  nitrogen  may  be  obtained  in  the  liquid  state  hj  subject- 
ing it  to  a  pressure  cl  about  forty  atmospherss.  Once  compressed  it 
may  be  preserved  in  a  rsservoir  for  two  or  three  days,  but  soon  begins 
to  attack  the  brass  or  copper  fittings.  On  opening  the  stopcock  the 
first  portions  of  the  liquid  freeze  into  a  solid  mass,  resembling  snow ; 
but  it  afterwards  flows  freely,  and  being  received  into  an  open  glass 
remains  fluid  for  nearly  an  hour.  During  the  whole  time,  however,  it 
as  slowly  evolving  gas. 


Liquid  protoxide  of  nitrogen  is  a  colourless,  mobile,  and  perfectly 
transparent  fluid.  A  drop  let  fall  upon  the  skin  rapidly  evaporates, 
producing  a  painful  bum.  Mixed  with  bisulphide  of  carbon  and 
exposed  to  evaporation  in  vacuo,  a  reduction  of  temperature  ensues  to 
probably  252"  below  the  freezing  point  of  water,  at  all  events  to  a 
much  lower  point  than  has  hitherto  been  obtained  by  any  other  mesna. 
Metals  dropped  into  liquid  protoxide  of  nitrogen  produce  a  noise  u 
though  red-hot  iron  were  immersed  in  water.  Mercury  caua«  the 
same  noise,  instantly  freezes  and  affords  a  hard  brittle  xnasa,  of  tfas 
appearance  of  silver.  Potassium  floats  upon  the  liquid,  but  experiences 
no  change,  and  the  same  is  the  case  with  charcoal,  sulphur,  phoepbD- 
rus,  and  iodine :  strong  sulphuric  and  nitric  acids  freeze  immadiatelj ; 
ether  and  alcohol  merely  mix  with  the  liquid ;  but  water  ia  instantly 
frozen  with  an  almost  explosively  sudden  elimination  of  gas. 

2.  Binoxide  of  nitrogen^  deuloxide  of  azote,  or  nitric  oxide  (KOJ. 
Although  this  gaseous  body  had  been  obtained  by  Hales,  yet  it  is  to 
Dr.  Priestley  that  we  owe  the  firat  distinct  account  of  the  metbod 
of  procuring  it  and  a  description  of  its  properties.  When  oertaia 
metals  such  as  mercury,  or  better  copper  in  the  state  of  borii^ 
are  put  into  dilute  nitric  acid,  they  are  dissolved.  Durii^ 
their  solution,  owing  to  the  partial  decomposition  of  a  proportion  of 
the  nitric  acid  and  the  absorption  of  its  oxygen  by  the  metal,  gaaeoca 
binoxide  of  nitrogen  is  plentifully  formed  and  evolved.  It  has  the 
following  properties : — it  is  gaseous,  or  permanently  elastic,  not  having 
been  hitherto  condensed  into  a  liquid  by  any  degree  of  cold  or  preesure 
to  which  it  has  been  subjected.  It  is  colourless,  and  probably  tastelea 
and  inodorous;  but  when  an  attempt  is  made  to  inhale  it,  it  excitei 
violent  spasm  of  the  glottis  by.  meeting  and  combining  with  the  oxygen 
of  the  air,  which  converts  it  into  nitrous  acid  gas,  a  very  different 
compound.  Its  specific  gravitv  is  1*039 ;  100  cubic  inches  weighing 
rather  more  than  32  grains.  Water  at  60**  diesolvee  about  11  per  cent 
It  has  no  action  on  litmus  paper,  nor  does  it  in  any  way  exhibit  the 
properties  of  an  acid ;  but  as  already  noticed,  nitrous  acid  is  formed  u 
soon  as  it  comes  into  contact  with  oxygen,  and  then  it  reddens  litmoi 
paper ;  this  property  distinguishes  it  from  all  other  gases  whatever, 
and  rendera  it  a  test  of  the  presence  of  uncombined  oxygen :  this  wai 
the  gas  first  employed  by  Dr.  Priestley  in  his  eudiometricai  reeearchea 
It  supports  combustion,  if  the  temperature  of  the  combustible  be 
sufficient  to  decompose  it  into  oxygen  and  protoxide  of  nitrogeo,  thai, 
charcoal  and  phosphorus  immersed  in  it  when  they  are  in  vivid  asm- 
bustion,  bum  splendidly,  but  a  burning  candle  is  eztanguished : 
sulphur  also,  if  only  sluggishly  burning,  is  extinguished ;  but  when  iti 
temperature  is  raised  to  near  the  boiling  point  it  bums  readily.  It 
decomposed  when  passed  through  red-hot  tubes ;  and  the 
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effect  is  produced  by  a  succession  of  electric  sparks.  It  is  also  decora- 
posed  when  exposed  to  zinc  or  iron,  which  take  away  half  the  oxygen 
and  convert  it  into  protoxide  of  nitrogen.  It  is  soluble  in  a  aolutioQ 
of  protoeulphate  of  iron ;  the  solution  has  a  deep  green  or  brownidi 
colour,  and  has  been  used  in  eudiometry  to  ascertain  the  propcrtiaa 
of  oxygen  in  gaseous  mixtures;  but  it  cannot  be  advantageously  so 
employed. 
It  is  composed  by  volume,  of — 

Fifty  cubic  inches  of  oxygen  gas  «  17*20  grains 
Fifty  cubic  inches  of  nitrogen  gas  =  1 5*06     „ 

82  26  graina. 

8.  Nitrom  acid,  hyprndtrom  add  (NO  J,  was  discovered  by  Qay- 
Lussac,  who  obtained  it  by  adding  excess  of  binoxide  of  nitrogen  to 
oxygen  gas,  confined  in  a  glass  tube  over  mercury,  coutaining  a  con- 
centrated solution  of  potash ;  under  these  circumstanoea  50  volunkes  of 
oxygen  unite  with  200  volumes  of  binoxide  of  nitrogen,  forming 
nitrous  add  which  unites  with  the  alkali.  This  acid  may  also  be 
obtained  by  long  exposure  of  binoxide  of  nitrogen  gas  to  solution  of 
potash,  or  by  exposing  to  intense  cold  a  mixture  of  50  volumes  of 
oxygen  gas  with  200  volumes  of  binoxide  of  nitrogen  gas.  By  this 
operation  the  acid  is  obtained  in  a  liquid  state  andpoaseases  the  follow- 
ing properties  :— 

At  common  temperatures  it  is  green  or  blue,  but  at  0*  it  is  colour- 
less; it  is  very  volatile,  so  that  when  exposed  to  the  air,  it  is  rapidly 
converted  into  an  orange  vapour,  the  density  of  which  is  stated  to  be 
1*72.  When  water  is  add^  the  acid  is  decomposed  and  converted 
into  nitric  add  and  nitric  oxide,  the  latter  escaping  with  effenresoenoeL 
This  acid  does  not  readily  combine  with  bases  to  form  salts,  being 
on  their  admixture  converted  into  nitric  add  and  binoxide  of  nitrogen. 
Niiriteamaj  however  be  formed  by  moderately  heating  certain  nitntei, 
the  acid  of  which  then  loses  two  equivalents  of  oxygen,  nitrous  add 
remaining  in  combination  with  the  base.  Nitrite  of  potash  is  thus 
formed,  the  nitrate  being  heated  until  the  oxygen  evolved  oon  tains 
nitrogen.  Solution  of  nitrite  of  ammonia,  a  convenient  source  of  pure 
nitrogen,  is  most  advantageously  formed  in  the  following  way :  one 
part  of  starch  is  gentiy  heated  with  ten  parts  of  nitric  add,  and  the 
nitrous  add  gas  produced  passed  into  solution  of  potash,  of  spb  gr.  1.3S, 
until  the  solution  acquires  an  acid  reaction ;  a  Uttie  caustic  potash  is 
then  added,  so  as  to  render  it  distinctly  alkaline,  and  the  resulting 
liquid  when  required  for  the  preparation  of  nitrogen  ia  mixed  with 
three  times  its  bulk  of  a  saturated  solution  of  chloride  of  %mmoninm, 
and  the  whole  gentiy  heated;  the  nitrite  of  ammonia  foraied  in  this 
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process  is  decomposed  by  the  heat  as  described  above.  Nitrite  of 
lead  may  be  formed  by  heating  metallic  lead  in  a  solution  of  the 
nitrate  of  that  metal.  Nitrate  of  silver  is  thrown  down  as  a  white 
precipitate  on  adding  together  solutions  of  nitrite  of  potash  and  nitrate 
of  silver ;  it  is  soluble  in  hot  water  and  crystaUises  out  on  cooling. 

4.  Peroxide  of  nitroyen  (N0«),  was  long  supposed  to  possess  acid 
properties,  and  hence  was  called  hyponitric  acid  and  formerly  nUroua 
acid.    It  may  be  obtained  in  the  gaseous,  liquid,  or  solid  form. 

Gaseous  peroxide  of  nitrogen  is  formed  on  mixing  binoxide  of  nitrogen 
with  half  its.  volume  of  oxygen  in  an  exhausted  receiver ;  immediate 
combination  and  condensation  occur ;  heat  is  evolved ;  a  red  gas  is 
formed,  which  is  the  peroxide  of  nitit)gen,  and  when  this  coloureid  gas 
is  subjected  to  a  temperature  of  0°,  it  becomes  liquid,  and  sometimes 
solid.  When  also  nitrate  of  lead  is  heated  in  a  retort,  it  is  decomposed, 
and  red  vapour  of  peroxide  of  nitrogen  is  emitted,  which  is  condensed 
to  the  liquid  state  by  being  subjected  to  a  freezing  mixture.  Towards 
the  latter  part  of  the  operation  the  compound  comes  over  in  the 
anhydrous  state,  and  may  be  obtained  in  crystals  in  a  fresh,  well-dried 
and  cooled,  receiver.  The  slightest  trace  of  moisture  prevents  the 
formation  of  the  crystals.  Liquid  peroxide  of  nitrogen  is  of  a  pale  colour, 
but  becomes  darker  when  heated ;  it  emits  a  very  strong  disagreeable 
odour,  and  at  a  very  moderate  rise  of  temperature  reassumes  the 
gaseous  form.  It  la  decomposed  by  water  with  strong  effervescence, 
being  immediately  separated  into  binoxide  of  nitrogen,  which  is 
evolved,  and  nitric  aoid,  which  remains  in  solution. 

Nitric  add  (NOg).  Azotic  add, — This  important  acid  may  be 
formed  by  the  direct  combination  of  oxygen  with  nitrogen,  or  with 
any  of  the  other  lower  oxides  of  nitrogen ;  by  decomposition  of  ammo- 
nia in  presence  of  oxygen ;  by  the  passage  of  electric  sparks  (for 
example,  lightning)  through  atmospheric  air,  or  by  the  Ebemaucausib 
of  organic  bodies  that  contain  nitrogen.  In  combination  with  bases 
nitric  acid  is  met  with  in  nature  in  great  abundance :  it  is  rare  to  meet 
with  a  specimen  of  rain-vrater  that  does  not  contain  traces  of  nitrate  of 
ammonia ;  moet  varieties  of  chalk  contain  a  small  quantity  of  nitrate 
of  lime,  and  in  many  tropical  climates,  especially  some  parts  of  India 
and  Peru,  nitrates  of  potaeJi  and  soda  effloresce  from  the  ground 
during  the  dry  seasons  of  the  ye^ir.  The  production  of  these  nitrates 
is  no  doubt  due  to  one,  or  a  combination,  of  the  causes  already  alluded 
to  so  far  as  the  nitric  is  concerned,  while  the  several  bases  are  always 
at  hand  in  the  soil  in  the  state  of  carbonates  or  other  salts  decom- 
posable by  nitric  acid.  Native  nitrate  of  potash  constitutes  the  crude 
nitrCf  or  taUpelrc  of  commerce,  and  is  the  substance  whence  we  derive 
nitric  acid  itself,  and  most  of  the  other  nitrates. 

Oixlinary  liquid  nitric  acid  was  known  so  early  as  the  7th  century ; 
Raymond  Lully  obtained  it  from  nitre ;  Geber  termed  it  toltUive  vjater, 
and  Glauber  manufiactured  it  by  the  agency  of  sulphuric  acid,  in 
precisely  the  manner  adopted  at  the  present  day.  Cavendish,  however, 
first  made  known  its  composition  in  1785  [Cayemdish,  Hbnbt,  in 
Bioo.  Div.],  and  our  knowledge  of  it  has  since  been  perfected  by  Davy, 
Gay-Lussac,  Thompson,  and  others.  On  the  small  scale,  nitric  acid  is 
conveniently  obtained  by  heating  in  a  glass  retort  with  a  tolerably  long 
neck,  a  mixture  of  equal  weights  of  nitrate  of  potash  and  oil  of  vitriol ; 
monohydrated  nitric  acid  then  distils  over,  and  is  readily  condensed, 
while  bifiulphate  of  potash  remains  in  the  retort.  The  following 
equation  represents  the  decomposition ; — 

KO.NO,     -f-     2(UO,80,)     «     KO.HO,280,     -f-     HO,  NO, 


Nitrate  of 
imtash. 


Sulphuric  acid. 


KO,  HO,  2S0, 

V V ' 

Bbulphate  of 
potaih. 


Nitric  acid. 


On  the  laige  scale,  nitrate  of  soda  (Chili  saltpetre)  is  used  in  the 
place  of  nitrate  of  potash,  and  the  process  is  conducted  in  capacious 
iron  cylinders,  coated  on  the  upper  part  of  the  inner  surface  with 
fire-clay,  to  prevent  tiie  action  of  the  nitric  fumes  upon  the  metal. 
Hanufacturers  use  the  soda  nitrate,  because  it  is  cheaper  than  the 
potash  salt,  contains  nine  per  cent,  more  add,  and  is  decomposed  at  a 
lower  temperature,  thereby  enabling  a  saving  in  fuel  to  be  effected. 
Iron  retorts  are  used  in  the  place  of  glass  or  earthenware,  because  the 
salt  left  in  them  can  be  &  neutral  sulphate,  instead  of  a  bisulphate, 
thus  admitting  of  the  use  of  one-half  the  quantity  of  sulphuric  aoid 
that  otherwise  would  be  necessary.  Neutral  sulphate  of  potash  or  of 
soda  is,  however,  exceedingly  hard,  and  being  but  sparingly  soluble  in 
water,  has  to  be  detached  from  vessels  containing  it  by  the  use  of  iron 
tools,  a  proceeding  somewhat  haEardoua  if  those  vessels  are  of  glass  or 
earthenware. 

As  obtained  by  the  above  process,  nitric  acid  is  a  oolourless, 
transparent  liquid,  of  sp.  gr.  1*520.  One  hundred  parts  contain 
85*72  of  anhydrous  nitric  acid  (NO,),  and  hence  its  composition  is 
expressed  by  the  formula  HO,  NO,.  It  boils  at  184°  Fahr.,  and 
freezes  at  —  40^  Exposed  to  the  air  it  continues  to  fume  very  strongly 
until  it  has  absorbed  sufficient  water  to  constitute  it  a  terhydrate 
(HO,  NO,  •¥  3  Aq.) :  this  is  the  condition  of  maximum  stability  of 
aqueous  nitric  acid ;  a  weaker  acid  loses  water  on  boiling  imtil  the 
state  of  terhydrate  is  reached,  a  stronger  acid  losing  nitric  add  under 
the  same  circumstances.  Terhydrated  nitric  acid  has  a  sp.  gr.  of 
1*424,  contains  sixty  per  cent,  of  anhydrous  acid,  and  boils  at  250* 
Fahr.  Nitric  acid  readily  absorbs  the  lower  gaseous  oxides  of 
xdtrogen,  forming  a  yellow^  or  evoi  red^  fuming  liquid,  known  by  the 


name  of  aquafortis.  It  also  beoomef*  of  the  same  colour  when  any 
organic  matter,  such  as  a  piece  of  straw  or  paper  is  allowed  to  faU 
into  it ;  even  mere  exposure  to  sunlight  will  produce  the  same  decom- 
position* The  chief  cause  of  ihe  instability  of  nitric  acid  is  the 
readiness  with  which  it  parts  with  a  portion  of  oxygen  ;  indeed,  as  an 
oxidising  agent,  it  is  in  constant  request  by  the  chemist.  Metals 
thrown  into  it  are  rapidly  converted  into  oxides  with  evolution  of 
binoxide  of  nitrogen  and  production  of  orange-red  nitrous  fumes,  a 
reaction  taken  advantage  of  in  testing  for  the  presence  of  nitric  add ; 
sometimes  the  binoxide  of  nitrogen  is  made  to  pass  into  solution  of 
protosulphate  of  iron,  in  which  it  dissolves  with  formation  of  a  black 
compound,  a  reaction  that  is  even  more  delicate  than  that  with  the 
copper  turnings ;  it  is  performed  as  follows.  Into  the  liquid  suspected 
to  contain  nitric  acid,  or  a  nitrate,  a  few  crystals  of  protosulphate  of 
iron  are  placed,  and  the, whole  is  agitated  for  a  minute  or  two  to 
facilitate  the  solution  of  a  little  of  the  salt ;  strong  sulphuric  aoid  is 
now  cautiously  poured  down  the  sides  of  the  vessel,  and  being  heavy- 
flows  on  to  ike  crystals  at  bottom,  and  at  once  gives  rise  ^ptho  black 
compound  in  question  if  a  trace  of  nitric  acid  be  presents  The  cause 
of  the  production  of  the  compound  is  the  oxidation  of  a  part  of  the 
protosalt  of  iron  to  a  persalt  by  the  nitric  acid,  binoxide  of  nitrogen 
being  evolved,  and  combining  with  the  undecomposed  protosulphate ; 
the  use  of  the  sulphuric  acid  ia  to  liberate  nitric  acid  from  combina- 
tion, and  to  facilitate  the  formation  of  the  persulphate  of  iron. 

Nitric  add  is  one  of  the  most  corrodve  substances  known ;  it  per- 
manently stains  the  cuticle  of  a  yellow  colour,  and  in  a  similar  way 
attacks  wool,  feathers,  and  all  animal  matters  that  contain  albumen. 
Its  strength  is  most  readily  ascertained  by  taking  its  specific  gravity, 
and  then  consulting  such  a  table  as  the  foUowiug,  an  abridgement  of 
one  constructed  by  Dr.  Ure : — 
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39-053 

1-4940      . 

77*803 
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84*271 

1-4760 
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11227 
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51-068 
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46-S86 
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43-835 
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1*3056 

41-444 

1*0053 

-.     0*797 

Anhydrous  Nitric  Add  (NO,).  This  was  first  obtained  in  brilliant, 
colourless,  transparent,  prismatic  crystals,  by  M.  Deville.  The  method 
of  operating  consists  in  passing  a  slow  current  of  perfectly  dry  chlorine 
gas  over  pure  crystala  of  nitrate  of  silver  heated  in  an  oil  bath,  and 
connected  with  a  recdver  made  cool  by  a  freezing  mixtoi-e.  The  de- 
compodtion  that  takes  place  is  thus  expressed, — 

Ago,  NO,     -h     a     as     Aga     +     o     -f 
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Bilver.  . 
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Nitric 
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In  order  to  ensure  success  a  number  of  precautions  must  be  ob- 
served, for  which  see  M.  Deville's  paper  ('Ann.  de  Chimie,'  III, 
xxviii.  241). 

Nitrates.  Salts  formed  by  the  \mion  of  nitric  acid  with  a  base ;  the 
number  of  equivalents  of  each  being  usually  equal,  never  containing 
more  add  than  base,  but  frequently  more  base  than  add.  They  are 
nearly  all  decomposed  when  strongly  heated,  deflagrate  when  thrown 
on  to  ignited  carbon,  and  are  mostly  soluble  in  water. 

Hydrides  of  nitroffcn.  Nitrogen  united  with  two  equivalents  of 
hydrogen  forms  the  hypothetical  substance  amidogen,  a  body  that 
united  with  metals  and  electro-podtive  radicals,  forms  Amides.  Nitro- 
gen with  three  equivalents  of  hydrogen  forms  Amhonia,  and  with  four 
equivalents  the  compound  radical  ammonium. 

Phosphide  of  Nitrogen  (N,P).  Dr.  Pauli  states  ('  Ann.  der  Chem.  u. 
Pharm.,'  d.  41),  that  when  an  intimate  mixture  of  pentasulf^de  of 
phosphorus  and  chloride  of  ammonium  is  diatUled,  a  light  powder  of 
slightiy  yellow  colour  is  obtained  as  a  residue,  which  is  phosphide  of 
nitrogen.  It  is  insoluble  in  water  and  nitric  add,  and  when  mdted 
with  potash  evolves  ammonia. 

Sulphide  tf  Nitrogen  (NS J.  A  compound  formed  by  the  re-action 
of  protochloride  of  sulphur,  ammonia  and  water.  It  exists  in  two 
isomeric  states ;  in  the  one  it  is  of  a  light  green  colour,  in  the  other  it 
IB  yellow.  It  crystallises  from  solution  in  not  ether,  is  inodorous  and 
has  but  littie  taste. 

Iodides  of  Nitrogen,    [Iodinb,  nitrogen  and.] 

Bromides  of  Nitrogen,    [Brominx,  nitrogen  andj] 

CMoride  of  Nitrogen,    [Cblobixe,  nitrogen  and,}  * 
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NITROHEMATIC  ACID  (C„H,(NOJ,NO^  PicramteAcid.  This 
Add  wajB  discovered  by  Wohler.  Its  name  is  derived  from  hcema 
{hifta),  blood,  in  allusion  to  the  colour  of  its  salts.  It  is  prepared  hj 
mixing  carhasotic  or  nitropicric  acid  with  protosulphate  of  iron  and 
digesting  the  mixture  with  hydrate  of  baiytas  and  water.  The  pro- 
toxide of  iron  separated,  becomes  peroxide  at  the  expense  of  the 
nitropicric  acid,  and  a  new  add  is  formed,  which  is  the  nitrohematic 
acid ;  it  is  separated  by  a  tedious  process  from  the  baryta  with  which 
it  combines  as  it  is  formed,  and  then  has  the  following  properties : — 

It  has  the  form  of  small  brown  crystalline  grains,  and  scarcely  any 
taste;  when  exposed  to  a  moderate  heat,  it  begins  to  liquefy  and 
afterwards  detonates  without  the  evolution  of  ught,  but  with  the 
formation  of  cyanide  of  ammonium  and  the  deposition  of  carbon,  which 
bums  without  leaving  any  residue.  It  is  but  slightly  soluble  in  water, 
and  the  solution  is  yellow ;  it  dissolves  in  nitric  acid. 

With  bases  it  forms  peculiar  salts,  tiie  solutions  of  which  are  of  a 
deep  blood  red  colour ;  but  when  dry,  they  are  of  a  deep  brown  with  a 
tint  of  green  and  a  semimetallic  lustre ;  the  alkaline  and  earthy  salts 
of  this  add  have  a  bitter  taste,  and  when  heated  they  detonate  like 
gunpowder.  The  nitrohematate  of  ammonia  has  rather  a  crystalline 
appearance,  and  when  heated  it  detonates  with  the  evolution  of  light, 
and  the  formation  of  much  cyanide  of  ammonium. 

NITROHYDROCfiLORIC  ACID.  MtromuriaticAcid,  AquaRegia, 
A  powerfully  corrosive  liquid,  formed  on  mixing  one  measure  of  nitric 
add  with  about  three  of  hydrochloric  acid.  The  alchemists  called  it 
aqua  regia,  from  its  property  of  dissolving  gold,  their  "  king  of  metals." 
It  also  attacks  and  dissolves  platinum,  and  of  course  exerts  the  same 
action  on  all  those  metals  that  are  soluble  in  nitric  add  or  hydrochloric 
acid  separately ;  perchlorides  in  all  cases  being  formed. 

The  solvent  action  of  nitrohydrochloric  acid  has  be^  shown  by  H. 
Qay-Lussac  to  be  due  to  free  chlorine.  At  least  two  other  bodies  are, 
however,  produced  simultaneously  with  the  chlorine ;  they  are  rich  in 
chlorine,  but  do  not  act  upon  metals ;  the  one  is  chloronitric  gas,  the 
other  chloronitrous  gas. 

'Chloro-nMe  Oat.  (NO,  CI,).  This  gas  constitutes  the  yellowish-red 
fumes  that  are  evolved  when  nitrohydrochloric  acid  is  gently  heated. 
Passed  through  a  tube  surrounded  by  a  freeaing  mixture  it  condenses 
to  a  doudy  lemon-coluured  liquid.  Its  formation  is  attended  with 
evolution  of  chlorine,  as  indicated  by  the  following  equation : — 


NO, 

Nitrio 
acid. 


8HCI 


NO,a, 


SHO 


CI 


Hydrochlorie    Chloro-nltrlo 
acid.  gas. 


Wftter.       Chkrine. 


Chloro-nitric  gas  is  decomposed  by  water,  chlorine  and  peroxide  of 
nitrogen  remaining  in  solution.  It  readily  acts  upon  mercuiy  but  is 
not  an  add,  and  does  not  combine  with  bases.  It  may  be  viewed  as 
peroxide  of  nitrogen  (NO^)  in  which  two  equivalents  of  oxygen  are 
replaced  by  two  of  chlorine. 

Chlnnhnitroua  fjtu,  (N0,C1).  This  gas  comes  off  in  greatest  abund- 
ance towards  the  latter  part  of  the  operation  of  boiling  nitro-hydro- 
chlorio  add.  It  may  aho  be  obtained  directly  by  allowing  binoxide  of 
nitrogen  and  chlorine  to  condense  together  in  a  vessel  surrounded  by 
a  freezing  mixuire.  Like  chloronitnc  gas  it  is  decomposed  by  water, 
and  though  not  itself  an  add  may  be  viewed  as  nitrous  add  (NO,)  in 
which  an  equivalent  of  oxygen  is  replaced  by  one  of  chlorine. 

NITROLEUCIC  ACID.    [Lbucih.] 

NITROMURIATIC  ACID,    f Nitbo-htdbochlobio  Acid.] 

NITROSO-NAPHTHYLIN.    [Naphthalio  aBoup.] 

NITROSOPHKNYLIN  (C„H,N,OJ,  an  organic  compound  formed 
by  the  reducing  action  of  sine  and  hydrochloric  add  upon  binitro- 
benzole.  It  cannot  be  crystallised,  but  its  alcoholic  solution  dries 
down  to  a  briUiaut  black  pellicle,  wliich  is  nearly  insoluble  in  water, 
but  readily  soluble  in  acids  and  alcohol.  Its  solution  possesses  a 
magnificent  crimson  colour. 

NITROPICRIC  ACID.    [Cabbazotio  Acid.! 

NITROPRUSSIDES.    [Ctanoqkn.1 

NITRO-QUERCITE.    [Mannite.] 

NITRO-SDLPHURIC  ACID.    [Nitboobh.] 

NITRO-THEINE.    [Cafpxine.] 

NITROUS  ACID.    [Nitboqbn.] 

NITROUS  ETHER.    [Ethyl.] 

NITROUS  GAS.    [Nitbooen.I 

NITROUS  OXIDE  GAS.    [Nitboqbk.] 

NIZAM,  the  title  of  the  Eovereign  of  Hyderabad,  derived  from 
Nizam-ul-Mulk,  who,  after  the  death  of  Aurungzebe,  obtained  pos- 
session of  the  Mohammedan  conquests  in  the  Deccan,  his  name  being 
assumed  as  a  title  by  his  successors  in  the  sovo^ignty.  After  reigning 
81  years,  Nizam-ul-Mulk  died  at  a  very  advanced  age,  in  1748.  He 
was  succeeded  by  his  second  son  Nassir  Jung,  who  was  assasdnated  in 
1750.  His  grandson  Muzuffer  Jung  was  Uien  placed  on  Uie  throne, 
and  also  assassinated  in  the  year  following.  The  third  son  of  Nizam- 
ul-Mulk,  Salabat  Jung,  then  reigned  until  1763,  when  he  was  put  to 
death  by  his  brother  Nizam  Ali,  who  thereupon  took  the  z«ins  of 
government,  and  held  them  till  his  death  in  1803.  His  successor, 
Sekundar  Jah,  died  in  1828,  and  was  succeeded  by  Nazir-ud-Doulat, 
who  died  May  16,  1857.  The  present  nizam  is  named  Afzal-ul- 
Doulat.    Under  this  prince  the  misgovemment  attained  so  great  a 


height,  and  the  debt  to  the  British  government  became  so  1aige,tbai 
a  territorial  cesmon  was  effected;  the  revenue  of  the  sequeartnted 
districts  to  be  applied  to  the  reduction  of  the  debt  and  the  mn- 
tenance  of  the  militarv  contingent. 

The  nizam  is  one  of  the  native  sovereigns  with  whom  the  East  Iii& 
Company  made  subddiary  treaties,  and  to  which  the  British  gov^ra- 
tnent  by  the  cesdon  of  the  Company's  political  power  sacceeded.  T^ 
chief  provisions  contained  in  these  treaties  are — 1st,  protectiaa  by  tht 
British  government  sgainst  sll  enemies,  foreign  or  domestie:  ^ 
mutual  co-operation  in  the  event  of  hostilities  with  other  powen; 
8rd,  the  maintaining  of  a  British  force  for  the  protection  of  the  nstzre 
state ;  4th,  the  reception  of  a  Britidi  resident^  by  whose  counsel  tk 
native  government  is  bound  to  abide  as  regards  all  public  aficn, 
internal  and  external ;  and  6th,  the  abandonment  on  the  part  oi  the 
native  prince  of  all  political  intercourse  with  other  powers,  exeqi 
through  the  medium  of  the  British  government.  Under  this  sjstec 
the  native  princes  are  little  more  than  vioerpys,  who  administo'  tk 
government  according  to  the  views  of  their  superior ;  and  in  fact  the 
British  reddents  appointed  under  subsidiary  treaties  are  not  so  mtsi 
ambassadors  as  they  are  ministers.  Connected  dosely  with  the  pn- 
ndency  of  Bombay,  Hyderabad  was  not  engaged  in  the  mutiny  of  tb« 
native  Indian  troops  in  1857-8,  and  consequently  its  political  podtke 
remained  unchanged. 

NOBILITY.  The  slightest  attention  to  the  nature  and  the  acbol 
experience  of  man  must  convince  every  one  that  society  has  a  tendenej 
to  inequality  in  the  condition  of  the  persons  composing  it.  Take  half 
a  dozen  youths,  and  place  them  in  a  sodety  apart  from  all  other  per* 
sons'  of  their  kind ;  place  them  under  no  other  condition  than  X\aX 
each  person  shall  enjoy  what  is  his  own  in  his  own  way ;  let  the  vbo^ 
be  at  first  as  nearly  on  an  equality  as  possible  in  respect  of  adva&tage> 
which  are  not  those  of  mere  nature ;  and  it  is  certain  that  at  th«  c^ 
of  fifty  years  they  and  their  families  will  be  in  a  state  of  great  in- 
quality,  that  some  one  among  them  will  have  attracted  to  him.^ 
more  of  the  things  which  make  life  easy  than  any  of  the  rest,  and  tbit 
there  will  be  not  only  a  difference  but  a  very  great  difference  betwees 
the  most  and  the  leaust  successful  of  the  party. 

This  arises  from  the  inequality  of  the  physical,  the  moral,  and  intd- 
lectual  power  of  each,  that  is,  of  some  one  of  tiiose  things  whidi  ve 
say  are  the  gifts  of  nature,  combined  with  the  introduction  of  prindpies 
and  habits  at  a  very  early  period  of  life,  the  things  in  short  lirhi^ 
make  the  man  himself,  independently  of  the  adventitious  advanta^ 
which  are  derived  from  the  possession  of  things  external  to  himselL 

Thus  bodily  strength,  adroitness,  quickness  of  eye,  capacity  of  bear- 
ing fatigue,  steady  industry,  frugality,  temperance,  caution,  foresight, 
aptness  to  seize  opportunities,  knowledge  of  the  dispoaitaons  and  d» 
racters  of  other  men,  will  in  any  situation  of  life  prove  advantageom 
to  those  who  possess  them ;  and  those  who  want  them  and  are  withoat 
an  equivalent  in  some  other  valuable  quality,  can  never  expect  to  be  za 
a  situation  equally  favourable,  when  time  has  been  allowed  for  Utf 
exercise  of  those  faculties  and  for  the  production  of  their  nstonl 
fruits. 

When  once  a  little  advantage  is  gained,  and  another  jgeneration  arises 
starting  in  life  with  the  possession  of  the  advantages  which  the  tilest 
or  the  good  fortune  of  the  father  secured  for  it,  if  the  same  good 
physiJial,  moral,  or  intellectual  Acuities  are  inherited,  as  may  be  the 
case,  it  is  manifest  that  the  elevation  will  become  higher  and  Uie 
distinction  greater.  This  will  go  on  in  an  aocelerating  ratio,  for  the 
adventitious  advantages  operate  as  in  a  series  of  compound  interao. 
On  the  other  hand  there  may  be  a  declension  in  another,  till  the  lowest 
possible  point  of  destitution  has  been  reached.  It  seems  that  if  onoe 
the  princ^le  of  proptrty  is  admitted,  and  eveiy  man  is  guaranteed  ia 
the  possession  of  that  which  belongs  to  him,  what  we  have  described 
must  necessarily  take  place.  Society  may  by  its  institotions  do  some- 
thing to  restrain  this  tendency,  or  something  which  shall  io  its  effects 
promote  it ;  but  society  can  never  preclude  it,  except  by  measuret 
which  shall  annihilate  property.  Whether  such  measures  can  be 
desirable,  it  is  not  our  present  business  to  dianima^ 

It  is  thus,  we  conceive,  that  the  distinction  of  ne^bUa  and  vit^ani» 
which  we  find  in  the  earliest  records  of  human  society,  must  har« 
originated. 

Political  consideration  and  political  power  will  in  some  deg;ree  alwaja 
follow  wealth ;  and  thus  it  has  been  that  a  larger  share  of  influence  la 
the  direction  of  the  affairs  of  a  community  has  always  falloi  to  the  ki 
of  those  in  whose  hands,  by  their  own  exertions  or  those  of  their 
ancestors,  a  larger  share  of  adventitious  advantages  had  been  accumii- 
lated  than  in  the  hands  of  others  less  able  or  less  fortunate. 

Nobility,  in  the  earlier  stages  of  civilisation,  consisted,  it  is  probable, 
in  nothing  more  than  the  union  of  political  power  with  wealth;  but 
this  would  soon  pass  into  that  other  state  in  iimidi  we  in  Europe  now 
see  it,  where  the  particular  political  advantages  were  guaranteedto  the 
family  of  him  who  once  possessed  hima^f  of  them,  by  which  meaod 
there  was  created  a  new  and  very  important  distinction  in  society,  and 
it  became  necessaiy  that  society  should  define  who  the  persons  were 
that  were  admitted  by  it  to  such  desirable  privileges.  It  was  not  now 
the  mere  possession  of  wealth  and  of  that  p(^tical  power  which  will 
always  more  or  less  attend  wealth  which  made  a  man  %MUa  ;  then 
must  be  some  recognition  of  his  admission  into  what  constituted  as 
order  endowed  with  such  privileges.     Being  once  aeoUred   as  sa 
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hereditary  poflsession,  theae  privflej^ea  might  fall  to  persons  who  had 
not  wealth  or  the  means  of  ohtaimng  it,  nor  the  influence  and  power 
which  wealth  brings  with  it. 

When  once  society  had  thus  estabUshed  an  order  and  regulated  the 
means  by  which  persons  might  be  admitted  into  it,  the  desire  would 
become  general  of  admission  to  the  privileges  and  advantages  which 
belonged  to  it,  in  persons  who  had  any  pretensions  to  aspire  to  such 
advantages.  It  was  then  easily  discovered  that  society  had  thus  an 
unexpensive  way  opened  to  it  of  rewarding  very  eminent  services. 
A  community  has  not  always  manors  and  lands  to  give  to  the  man 
who  performs  for  it  such  services,  nor  are  money  pensions  out  of  the 
taxes,  continued  from  generation  to  generation,  agreeable  to  those  who 
contribute  to  the  payment  of  them.  But  a  society  accustomed  to  such 
an  order,  and  sensible  of  the  benefits  which  attend  the  existence  of 
such  a  state  of  things,  willingly  sees  advanced  into  it  men  who  are 
distinguished  by  very  eminent  talent,  very  eminent  services,  or  very 
eminent  virtues.  It  is  a  reward  not  given  all  at  once,  but  through  a 
long  succession  of  years. 

In  the  different  countries  of  modem  Europe  there  are  nobles  various 
in  their  titles  and  various  in  the  privileges  belonfl;ing  to  them.  In 
England,  Scotland,  and  Ireland,  the  heads  of  the  families  which  are 
noble  are  either  dukes,  marquesses,  earls,  viscounts,  or  barons ;  all, 
except  the  last,  originally  names  of  office,  originated  in  that  state  of 
society  where  the  ndbilea  were  all  men  in  actual  political  employ- 
ment To  the  heads  only  are  political  privileges  given,  the  chief  of 
which  is,  that  the  Englif^  peers  have  seats  in  the  House  of  Lords,  and 
consequently  a  voice  in  aU  projected  changes  of  the  law.  But  the 
junior  members  of  the  family  are  accountcsd  noble,  and  have  certain 
titles  or  honourable  distinctions  united  with  their  names. 

By  the  English  constitution  the  privilege  of  placing  a  familyin 
the  rank  of  Uie  nobility  is  vested  solely  in  the  sovereign.  The 
phrase  by  which  this  is  usually  expressed  is,  that  the  sovereign  is  the 
fountain  of  honour.  It  is  done  by  letters-patent  declaring  that  such 
or  such  a  person  is  created  to  the  dignity,  &c.,  to  descend  to  the 
heirs  male  of  his  body,  or  in  such  manner  as  the  crown  may  choose 
to  direct. 

The  persons  admitted  into  the  order  of  nobility  in  England  are  now 
usually— 1,  Peers  of  Scotland  or  Ireland ;  2,  Persons  distinguished  for 
services  in  the  army,  navy,  diplomacy,  and  for  political  services ;  3, 
Younger  branches  of  families  already  noble;  4,  Persons  of  ancient 
wealth,  with  sometimes,  though  rarely,  persons  of  large  fortunes  which 
have  been  recently  acquired ;  and  6,  Persons  promoted  to  high  judicial 
appointments,  as  the  lord  chancellor,  the  chief  justice  of  the  King's 
Bench,  and  others,  usually  called  the  law-lords. 

New  creations  are  essential  to  keep  up  the  order,  as  extinction  is 
perpetually  taking  place  in  a  nobility  such  as  the  English,  where  few 
of  the  titles  descend  in  any  other  way  than  to  the  male  descendants  of 
the  person  first  ennobled. 

There  are  modem  communities,  such  as  the  United  States  of  North 
America,  in  which  there  is  no  nobility  in  any  respect  resembling  that 
of  Europe.  Wealth  of  course  gives  some  influence  and  importance  to 
the  possessor,  but  it  is  also  an  object  of  jealousy,  which  must  always 
be  the  case,  more  particularly  in  democratic  constitutions.  Office,  so 
long  as  it  is  held,  gives  greater  distinction  than  wealth ;  but  office  is 
only^eld  for  a  short  time,  and  wealth,  although  it  may  be  acquired 
by  an  individual,  is  seldom  transmitted  to  a  single  person,  but  is 
usually  distributed  in  moderate  or  small  portions  among  several 
persons.  Thus  it  has  been  observed,  that  in  the  United  States  a  &mily 
seldom  maintains  any  great  wealth  or  importance  for  more  than  two 
generations.  Names  which  have  been  made  illustrious  by  an  indi- 
-vidual  are  remembered  only  because  of  him  who  first  elevated  them  to 
distinction,  and  the  descendants  of  the  wealthy  lose  with  their  wealth 
the  remnant  of  that  importance  which  their  ancestor  acquired.  Thus 
one  funily  of  distinction  after  another  sinks  into  obscurity,  and  its 
place  is  soon  filled  by  a  name  before  unknown. 

NODAL  POINTS  AND  LINES.  Nodal  pointo  are  those  points 
in  the  length  of  a  string  extended  between  two  fixed  objects,  or  in  a 
column  of  air  confined  at  one  or  at  each  extremity,  which,  when 
the  string  or  column  is  put  in  a  state  of  vibration,  are  found  to 
remain  at  rest;  nodal  lines  are  corresponding  lines  which  exist  on 
the  surface  of  an  elastic  body,  usually  a  plate,  whose  parts  are  in  a 
state  of  vibration. 

It  is  well  known  that  if  a  string  or  a  metallic  cord  be  attached 
at  its  extremities  to  a  board  or  plate,  on  causing  it,  when  in  a  state 
of  tension,  to  vibrate  transversely,  there  may  be  distinguished,  besides 
the  principal  sound,  which  is  due  to  the  length  of  the  string,  several 
others  which  have  a  greater  degree  of  acutenees;  these  are  called 
harmonie  townds,  and  they  are  conceived  to  result  from  some  property 
of  the  extended  string,  by  which,  when  in  a  state  of  vibration,  it 
becomes  a  sort  of  moving  axis,  having  on  it  points,  at  distances  from 
one  another  equal  to  some  aliquot  part  of  the  whole  length  of  the 
string,  at  which  points  a  contrariety  in  the  directions  of  the  vibrations 
of  the  particles  keeps  the  latter  in  a  state  of  rest.  Such  are  called 
nodal  pointt ;  and  they  may  be  conceived  to  form  themselves  in  con- 
sequence of  inequalities  in  the  thickness  or  density  of  the  string,  or  of 
different  degrees  of  flexibility  in  its  different  parts.  The  string  between 
every  two  such  points  is  in  the  same  condition  as  if  it  were  attached  at 
thofte  points  to  fixed  objects ;  its  partial  vibrations  are  consequently 


such  as  are  due  to  the  distances  between  the  points,  and  hence  arise 
the  secondary  or  harmonic  sounds. 

A  string  of  considerable  length,  on  being  made  to  vibrate,  will  be 
found  to  have  several  such  nodal  points,  and  the  curves  which  the 
intervals  assume  in  consequence  of  the  vibrations,  though  alternately 
on  opposite  sides  of  the  axis  of  the  string,  are  equal  and  similar  to  one 
another.  The  situations  of  the  nodal  points  may  be  made  evident  by 
placing,  at  intervals,  across  the  string,  pieces  of  paper  notched  or  bent 
in  the  form  of  an  inverted  V ;  those  which  are  at  the  places  of  the 
nodes  remaining  at  rest,  while  the  others  experience  considerable  agita- 
tions, or  are  thrown  entirely  off* 

If  ft  string,  in  a  state  of  tension,  have  its  extremities  attached  to  a 
board  or  plate  of  metal,  and  be  made  in  some  part  of  its  length,  to  pass 
over  a  bridge  resting  in  the  centre  of  the  board  or  plate,  the  vibrations 
of  the  string,  when  a  violin-bow  is  drawn  across  it,  will  be  communi- 
cated to  the  plate ;  and  if  over  the  latter  some  light  dust  or  powder  such 
as  fine  sand  or  lyoopodium  be  sifted,  that  dust  will  be  agitated  and 
made  to  arrange  itself  on  lines  at  which  the  surface  of  the  plate  is  in  a 
state  of  rest :  these  are  called  nodal  Una,  and  the  figures  which  they 
form  are  called  AcoutHe  fyures.  Again,  if  a  glass  rod  be  cemented  at 
one  end  to  the  centre  of  a  disk  of  the  like  material,  and  be  excited  by 
being  rubbed,  for  example,  with  a  wet  cloth,  so  as  to  be  put  in  a  state 
of  vibration  longitudinally,  those  vibrations  will  be  communicated  to 
the  disk,  and  light  dust  strewed  over  the  latter  when  in  a  horizontal 
position  will  arrange  itself  in  acoustic  figures.  Or,  if  a  glass  rod  be 
connected  at  each  extremity  to  a  glass  di^  at  right  angles  to  its  length, 
on  exciting  one  of  the  disks  by  drawing  a  violin-bow  across  its  edge, 
the  vibrations  of  that  disk  will,  by  means  of  the  rod,  be  communicateil 
to  the  other ;  and  if  light  dust  be  strewed  over  both  it  will  arrange 
itself  in  figures  :  when  the  disks  are  equal  and  similar  to  one  another, 
the  figures  are  alike  on  both ;  otherwise  they  differ. 

If  a  column  of  air  in  a  cylindrical  tube  which  is  closed  at  either  or 
at  each  end  be  acted  upon  by  the  foree  of  the  breath,  for  example, 
applied  at  an  aperture  in  any  part  of  its  length ;  it  wHl  spontaneously 
divide  itself  into  portions  in  which  the  particles  are  subject  to  equal 
and  similar  vibrations  [Acoustics  ;  Y ibratiom]  :  these  portions  are 
separated  from  one  another  by  sectional  areas  in  which  the  particles 
are  at  rest;  the  condensations,  or  rarefactions,  of  the  air  being,  in  those 
areas,  greater  than  in  any  other  parts  of  the  tube  in  consequence  of  the 
particles  moving  in  contrary  difisctions,  and  with  equal  velocities 
towards,  or  from,  them.  Such  areas  are  called  nodal  wectum*,  and 
several  may  exist  at  the  same  time  in  the  tube.  Their  existence  is 
rendered  evident  by  boring  small  holes  in  different  parts  of  the 
sides  of  the  tube  and  covering  them  with  pieces  of  thin  paper 
slightly  adherent  to  the  surface :  at  the  nodal  aeotaons  the  papan 
will  be  scarcely  affected,  while,  in  the  intervals^  they  will  be  greatij 
agitated. 

If,  in  the  side  of  a  tube  containing  a  column  of  vibrating  air,  any 
aperture  exist  by  which  that  air  is  enabled  to  communicate  with  the 
atmosphere,  the  air  in  that  section  becomes  in  equilibrio  with  the  latter, 
and,  in  that  section,  there  is  consequently  neither  condensation  nor 
rarefaction  :  this  section  corresponds  to  the  middle  point  between  two 
nodes  in  a  vibrating  string. 

Vibrations  corresponding  to  those  which  are  produced  in  strings  or 
rods  and  in  columns  of  air  may  be  conceived  to  take  plaoe  in  any  solid 
bodies  or  in  any  elastic  fluids  whatever  be  the  figure  of  their  msM  :  in 
such  a  mass  there  may  be  several  places  at  which  the  vibrataoos  are 
performed  in  contrary  directions  so  as  to  produce  nodal  lines ;  and 
these,  when  they  occur  on  the  surface  of  the  masB,  may  become 
sensible  bv  means  of  light  dust  strewed  over  it  Some  of  the  vifarar 
tions  are  found  to  take  place  parallel  to  the  surface,  and  others  perpen- 
dicular  to  it :  the  former  being  called  tanffetUial,  and  the  latter  narmti 
vibrations.  In  one  esse  the  particles  of  dust  g^de  upon  the  surfsoe  in 
direcUons  which  tend  alterxiately  towards  and  from  the  nodal  linea 
(the  movements  in  the  former  direction  being  always  more  rapid  than 
those  in  the  other)  till  they  come  to  a  state  of  rest  on  those  lines ;  in 
the  other  case  the  particles  alternately  rise  from  and  fall  back  upon 
the  surface  at  the  places  where  the  latter  is  in  a  state  of  vibration ; 
and,  dispersing  from  those  places,  they  beoome  quiescent  in  the  liaas 
of  no  vibration. 

Qalileo  was  the  firat  who  observed  (Dudoghi  delle  Sdam  Nm99e)  thai 
the  vibrations  of  elastic  plates  might  be  rendered  visible  by  oorering 
the  plates  with  fine  sand ;  and  he  remarked  that  the  sand  became 
accumulated  at  the  parts  where  the  vibrating  {date  was  in  a  state  of 
rest :  but  this  subject  was  extensively  investigated  by  Dr.  GhJadni,  of 
Wirtemberg,  who  first  discovered  the  longitudinal  vibrations  of  solid 
bodies ;  and,  1787,  published,  in  a  work  entitled  £ntdeehmfim  Mber  die 
Tkeorie  da  Klanffa,  an  account  of  numerous  experiments  which  he  ha^ 
made  on  the  nature  of  the  vibratioos  produoed  in  plates  of  glass  of 
different  forms. 

The  plates  with  which  such  experiments  may  be  performed  ahoukl 
be  of  good  window  glass ;  and,  if  square,  from  4  to  8  inches  on  each 
side;  if  ciroular,  their  diametera  may  be  within  the  same  limits :  in 
making  an  experiment  the  plate  must  be  held  horisontally  between 
a  finger  and  thumb,  or  it  may  be  fixed  within  the  lips  of  a  clamp 
screw  or  of  suitable  tongs«  the  points  of  contact  being  furnished  with 
cork ;  and  when  it  is  required  to  prevent  any  partioular  part  of  the 
plate  from  vibrating,  that  part,  if  on  the  edge,  may  be  preued  against 
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a  fixed  object,  or,  if  at  any  part  of  the  surface,  one  of  the  fingers  of  the 
hand  may  be  pressed  gentlv  upon  that  pait.  The  plate  being  in  a 
horizontal  position,  it  must  oe  covered  with  a  layer  of  fine  dust  such 
as  lycopodium;  and  it  may  be  put  in  a  state  of  vibration  by  drawing 
a  violin-bow  across  its  edge :  the  dust  will  then  arrange  itself  in  figures 
which  will  vary  with  the  form  of  the  plate,  the  place  at  which  the  bow 
is  applied,  and  that  at  which  the  plate  is  held.  If,  for  example,  a 
square  plate  be  held  at  its  centre,  and  the  bow  be  applied  near  one  of 
the  angles,  the  dust  will  arrange  itself  in  lines  so  as  to  divide  the  plate 
into  four  equal  squares  (No.  1).    If  the  plate  be  held  as  before,  and 


No.  \. 


Nn.  2 


Ko.  4. 


the  bow  be  applied  at  the  middle  of  one  of  the  sides,  the  vibrations 
will  be  such  as  to  make  the  dust  lie  in  the  direction  of  the  two  diago* 
nals  (No.  2).  Again,  if  the  plate  be  held  at  a  (No.  3)  and  the  bow  be 
applied  at  B,  the  dust  will  assume  the  positions  of  three  lines  parallel 
to  one  another :  and  if  the  plate  be  held  at  a  point  nearer  the  edge,  the 
lines  will  become  curves,  as  in  No.  4. 

If  a  circular  plate,  held  at  the  centre,  be  pressed  against  a  fixed 
object  at  any  point  on  its  cireumference,  and  the  bow  be  applied  at 
46''  from  that  point,  the  lines  will  take  the  positions  of  two  diameters 
at  right  angles  to  one  another,  one  of  them  passing  through  the  point 
at  which  the  circtmiference  touches  the  object.  A  greater  number  of 
radiating  lines  than  four  will  be  produced  if  the  bow  be  drawn 
more  rapidly  and  with  less  pressure  against  the  edge  of  the  plate  than 
in  the  former  case.  If  the  centre  of  the  circular  plate  be  free,  various 
curve  lines  will  be  assumed  by  the  dust,  according  to  the  position  of 


No.  5. 


No.  6. 


No.  7, 


No.  8. 


the  point  which  is  held ;  and  one  of  them  is  represented  m  No.  5.  The 
figures  represented  in  Nos.  6,  7,  and  8,  are  selected  from  the  great 
number  which  Chladni  has  obtained  with  glass  plates  of  a  circular,  a 
polygonal,  and  a  triangular  fonn.  Professor  Wheatstone  has  calculated 
a  large  number  of  these  acoustic  figures  by  the  principle  of  the  super- 
position of  small  motiona.  ( Phil  Trans.)  Professor  Faraday  also 
describes  (Phil.  Trans.,  1831)  a  number  of  interesting  experiments  on 
the  subject. 

Beautiful  acoustic  figures  may  also  be  obtained  on  the  surface  of 
mercury,  water,  i^irit,  &a,  contained  in  a  glass  goblet,  by  drawing  a 
violin-bow  against  its  edge.  This  part  of  the  subject  is  fully  and  carefully 
investigated  in  Mr.  Tomlinson's  '  Student's  Manual  of  Natural  Philo- 
■opl^y/  (1838).   M.  Felix  Savart  has  observed,  that  if  a  rectangular  plate 
of  glass  about  27  inches  long,  |  inch  broad,  and  ^  inch  thick,  be  held 
horinmtally  between  a  finger  and  thumb  at  the  middle  of  its  opposite 
edges,  and  it  be  put  in  a  state  of  longitudinal  vibration,  either  by  rub- 
bing its  under  side,  near  one  of  the  ends,  with  a  wet  cloth,  or  by  striking 
It  gently  at  one  end,  the  dust  on  the  upper  surface  will  arrange  itself  in 
Unes  perpendicular  to  the  length  of  the  rod.    It  is  remarkable,  that  if 
the  plate  be  turned  with  its  upper  face  downwards,  being  held  as  before, 
and  vibrations  be  produced  in  like  manner,  the  places  of  the  nodal 
lines  will  be  opposite  to  the  middles  of  the  iptervals  between  the  lines 
observed  in  the  other  position  of  the  plate-  -a  circumstance  which 
proves  that  the  motions  of  the  particles  in  one-half  of  the  thickness  of 
the  lamina  of  glass  are  directly  contrary  to  those  in  the  other  hall    A 
like  effect  has  been  observed  when  cylindrical  rods  of  glass  have  been 
made  to  vibrate  longitudinally;  the  lines  of  nodes  then  assuming  a 
spiral  form  about  the  cyhnder,  and  the  curves  consisting  of  portions 
which  run  alternately  in  contrary  directions:  the  points  of  greatest 
and  least  inclination  to  the  axis  of  the  cylinder  are  at  90*  from  each 
other  with  respect  to  a  line  drawn  on  the  surface  parallel  to  the  axis, 
and  the  effect  is  such  as  would  arise  if  the  cylinder  were  divided  longi- 
tudinally into  four  quadrantal  portions^  having  opposite  qualities.   The 
places  of  the  nodes  on  that  part  of  the  rod  whidh  was  uppermost  were 
found,  the  rod  being  held  in  a  horiaontal  position,  by  annular  pieces  of 
paner  loosely  encircling  it 

In  1822,  M.  Savart  read  to  the  Acad^mie  des  Sdenoes  at  Paris,  an 
■coount  of  some  curious  experiments  in  which  acoustic  figures  were 
produced  in  consequence  of  vibrations  communicated  through  the  air 
to  elastic  membranes.  ('Brewstex's  Edinburgh  Journal  of  Science,' 
VOL  il,  p.  296.)  A  sheet  of  thin  paper  was  sightly  stretched  over  a 
glas  vessel  four  or  five  inches  in  diameter,  and  on  it  was  strewed  light 
dust  A  thin  circular  plate  of  glass,  in  a  state  of  vibration,  was  then 
brought  within  a  few  inches  of  the  paper,  when  the  vibrations  were 
•ommunioated  to  the  latter,  tfnd,  the  paper  being  of  uniform  thickness 


and  well  stretched,  the  dust  assumed  figures  which  were  perfectly 
regular.  M.  Savart,  having  rendered  the  glass  plate  immoveable  at 
opposite  points  on  its  circumference  by  holding  it  there  between  the 
thumb  and  a  finger  of  each  hand,  placed  the  tip  of  another  finger  at  a 
point  on  the  surfiice,  at  a  distance  from  the  centre  equal  to  about  one- 
fifth  of  the  diameter,  and  caused  the  plate  to  vibrate  by  drawing  a 
violin-bow  across  its  circumference.  In  these  cireumBtances,  on  pre- 
seutinff  the  plate  to  the  stretched  paper,  the  following  appeanoces 
were  observed.  The  nodal  figures  on  square  paper  were  analogous  to 
those  formed  on  a  square  plate  of  glass  or  metal,  and  on  circular  pUtea 
their  general  character  was  circular.  The  circular  lines  were  some> 
times  cut  by  diametrical  lines  which  formed  nodal  points,  or  rtan, 
and  the  number  of  these  increased  with  the  acutenen  of  the  sound 
produced  by  the  bow.  When  the  plate  of  glass  was  parallel  to  the 
paper,  the  nodal  lines  were  similar  on  both,  as  when  two  plates  were 
connected  with  each  other,  by  a  rod  fixed  perpendicularly  between 
them.  When  the  plane  of  the  glass  plate  was  held  vertically,  the 
nodal  lines  on  the  paper  became  parallel  to  one  another ;  and  the 
figures  on  the  paper  changed  as  the  glass  plate  was  made  to  decliae 
from  the  vertical  position. 

Some  curious  acoustic  figures  have  been  produced  by  M.  LiasajoGx 
by  attaching  a  mirror  to  one  of  the  prongs  of  a  tuning  fork,  and  allow- 
ing a  ray  of  light  to  fall  somewhat  obliquely  on  l^e  mirror.  It  is 
evident  that  under  such  circumstances  the  direction  of  the  reflected 
ray  will  change  with  every  vibration  of  the  fork,  and  on  allowing  tlui 
reflected  ray  to  fall  on  the  screen,  the  vibrations  of  the  fork  become 
visible  in  the  rapid  motions  of  a  point  of  light  on  the  screen.  In  this 
way  M.  Lissajoux  has  rendered  the  vibratory  movement  of  solid 
bodies  visible  and  has  made  evident  the  optical  composition  of  vibra- 
tory motions  which  take  place  in  the  same  direction  :  he  has  alao  beca 
able  to  compound  two  vibratory  motions  at  right  angles  to  each  other; 
to  show  the  accordance  of  two  diapasons  separated  by  a  mojiical 
interval,  and  to  give  the  means  of  fixing  on  a  constant  or  invariable 
fundamental  sound.  The  only  &ult  of  this  highly  suggestive  methM 
is  that  it  does  not  leave  a  permanent  trace  of  its  indicationa. 

NODE.  The  points  of  a  planet's  or  comet's  orbit  in  which  it  ccts 
the  ecliptic,  and  the  points  in  which  the  orbit  of  a  satellite  cuts  that  d 
its  primary,  are  called  the  nodes  of  such  planet,  comet,  or  satellite. 
Qenerally,  the  point  in  which  one  orbit  cuts  a  second  ia  called  ibe  node 
of  the  first  upon  the  second. 

NOLLE   PROSEQUI  is  a  phrase  used  in  proceedings  at  law  to 
denote  the  withdrawal  of  the  plaintiff  from  the  further  proeecatkKi  <i 
his  suit,  and  is  derived  from  the  words  used  in  the  formal  en^  of 
such  withdrawal  on  the  record,  in  which  the  party  "  acknowledges  tha: 
he  will  not  further  prosecute'*  (fatetur  se  ulteriua  nolU  pro§tqm},  the 
consequence  of  which  is  that  the  defendant  is  entitled  to  his  co>t£. 
under  stat.  8  Eliz.,  c.  2,  s.  2.  In  equity,  the  complainant  can  at  any  Umt 
discontinue  his  suit  upon  an  application  to  the  court,  and  paying  the 
costs  of  the  defendant^  as  he  likewise  may  do  at  law.     In  ciimLaal  pro- 
secutions by  indictment,  which  are  in  the  name  of  the  Crown,  thoup 
originated  by  private  persons,  a  nolle  prosequi  may  be  entered  by  the 
attomey-genenU,  but  not  wiUiout  his  concurrence,  although  the  pro- 
secutor desires  it.      It  is  veiy  unusual  however  for  the  attorney- 
general  to  enter  a  nolle  prosequi  upon  an  indictment,  except  upon  tlie 
application  of  the  prosecutor.    Lord  Holt  says,  "  the  practice  be^n  in 
the  reign  of  Charles  II.,  and  that  in  all  Charles  I.'s  time  there  waa  c? 
precedent  of  a  nolle  prosequi  upon  an  indictment"  (6  Mod.  JUp,,  262 ) 
There  can  be  no  doubt  of  the  power  of  the  attorney-general  to  put  aa 
end  to  criminal  informationt  filed  ex  officio  by  him ;  and  in  the  case  of 
informations  in  the  Court  of  Queen's  Bench,  a  nolle  prosequi  may  be 
entered  by  the  master  of  the  crown-office  upon  the  application  of  the 
prosecutor  and  with  the  leave  of  the  court    The  effect  of  a  nolle  pro- 
sequi in  criminal  cases  is  to  discharge  the  defendant  for  the  time, 
but  it  does  not  operate  as  an  acquittal ;  so  that  he  may  be  indicted 
again,  and  it  is  said  that  even  upon  the  same  indictment  fresh  prooegfl 
may  be  awarded. 
NOMENCLATURE,  CHEMICAL.    [Chshical  Nomekclatitex] 
NOMINALISTS,  a  sect  of  the  scholastic  philosophers,  so  nam€d  t^ 
account  of  the  particular  tenet  by  which  they  were  distinguished,  az>d 
in  opposition  to  the  Realists,  another  scholastic  sect     In  order  to 
understand  the  principal  point  of  difference  between  these  parties, 
which  gave  rise  to  long-continued  and  acrimonious  disputation,  it  i* 
necessary  to  advert  to  the  doctrines  of  the  ancient  philosophy  concern- 
ing ideas  or  universals.    According  to  Plato,  who  appears  to  have  been 
indebted  for  his  opinion  to  the  Pythagorean  school,  universals,  or,  as 
he  called  them,  ideas,  by  which  are  to  be  understood  such  things  as  v« 
express  by  general  terms,  have,  apart  from  the  mere  conception  nf 
them  by  the  understanding,  an  actual  and  eternal  existence  in  the 
Divine  Mind ;  and  are  the  patterns  or  models  according  to  which  the 
individuals  of  everv  species  are  formed,  and  by  which  the  oonstitutioo 
of  each  individual  is  determined.    The  separate  existence  of  these 
essences  was  denied  by  Aristotle,  who  taught  that  forms — which  word 
as  employed  by  him  has  the  same  meaning  with  the  ideas  of  Plato- 
were  eternally  united  to  matter ;  that  unconnected  with  it  they  havi'  no 
existence,  and  that  they  are  inherent  in  their  objects.  Zeno  and  the  Stifles 
generally  ridiculed  the  belief  in  such  universal  natures  altogether ;  aoJ 
held  that  the  forms  of  the  Stagy  rite  and  the  ideas  of  liia  precepts  c 
were  nothing  if  distinguished  from  the  notions  of  them  in  the  misd 
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and  the  words  by  which  they  an  deajgnated.  The  doctrine  of  Ariatotle 
was  imiTerflally  received  among  the  achoohnen  until  after  the  oom- 
menoement  of  the  11th  oentury.  But  with  the  revival  of  dialectic 
scienoe,  which  ahout  this  time  occurred,  it  began  to  be  wannly  oontro- 
Terted.  Thoae  who  adopted  the  8toi<»l  doctrine,  and  affirmed  that 
words  or  names  only  were  universal,  were  termed  Nominalists ;  while 
those  who  adopted  the  Per^wtetio  omnion,  and  maintained  the  proper 
existenoe  of  univanals,  were  termed  Realists.  The  honour  of  fonmng 
the  sect  of  the  NomiraUists  is  oonmionly  assigned  to  Boseelin,  canon  of 
Compldgne;  but  its  rsal  founder  appears  rather  to  have  been  John, 
called  the  Sophist,  and  supposed  by  Du  Boulay,  the  historian  of  the 
FarisiBn  Academy,  to  have  been  chief  physician  to  king  Hemy  L  of 
France.  Be  this  howerer  as  it  may,  to  Roscelin  unquestionably 
belongs  the  credit  of  having  first  nused  the  sect  into  eminence.  The 
Nominalirt  doctrine  was  highly  obnoxious  to  most  of  the  divines  as 
weU  as  the  phUosophers  of  the  period,  chiefly  perhiqps,  as  Brucker  sup- 
poses ('  Historia  Gritica  Philosophin*),  on  account  of  Roscelin  having 
employed  it  in  illustrating  the  mysterious  constitution  of  the  Divine 
Nature,  and  thereby  laid  himself  open  to  the  charge  of  heresy.  Not- 
withstanding the  opposition  originating  in  this  source  which  it 
encountered,  many  oonverts  were  made;  and  its  advancement  was 
greatly  promoted  by  the  genius  and  learning  of  the  celebrated  Abelard, 
who  was  one  of  the  disciples  of  Roscelin.  So  successful  was  he  in  his 
disputes  wiUi  William  de  Champeaux,  styled  the  '  Venerable  Doctor,* 
who  flouri^ed  about  the  beginning  of  the  12th  century,  and  was  then 
the  principal  supporter  •f  Reslism,  that  the  pupils  of  the  latter  in 
large  numbers  forsook  their  master,  and  became  the  followers  of  his 
more  eloquent  antagomst  Throughout  the  whole  of  the  12th  oentunr 
the  contest  between  Uie  rival  sects  continued  to  be  waged.  Both 
parties,  by  various  modifications  of  their  leading  doctrines,  gradually 
became  divided  to  a  consideiable  extent  among  themselves,  axid  a  third 
sect  arose,  professing  to  steer  a  middle  course  between  them,  the 
adherents  of  which  were  dirtinguished  by  the  name  of  Conceptualists, 
on  account  of  their  holding  universalitj  to  be  the  attribute,  not  of  names 
only,  but  of  conceptions.  This  sect  however  obtained  but  a  small 
share  of  notice.  At  this  period  the  Realists,  both  in  number  and 
respectability,  had  the  advantage  of  their  opponents,  and  the  erudition 
and  subtlety  of  Albert  the  Great,  Thomas  Aquinas,  and  afterwards  of 
Duns  Scotus,  gave  them  such  a  decided  predominance,  as  to  throw  the 
Nominalists  completely  into  the  shadeu  In  the  14th  centuxy  WUliam 
Occam,  an  EngUsh  Franciscan  friar,  and  a  pupil  of  Scotus,  becoming 
tiiie  advocate  of  Nominalism  when  it  was  seemingly  about  to  expire, 
effected  a  revival,  and  brou^t  it  into  greater  repute  than  it  had  ever 
before  enjoyed.  The  discussion  of  the  question  respecting  universaLi 
was  once  more  renewed,  with  the  utmost  virulence  and  animosity  on 
both  sides.  Blows  were  resorted  to  when  srgument  was  exhausted ; 
and  not  unfrequently  debates  were  terminated  by  bloodshed.  Throu^- 
out  Germany  the  opinion  of  the  Nominalists  was  soon  almost 
universidly  receired,  while  Realism,  being  supposed  to  be  more 
consistent  with  the  doctrines  of  the  church,  and  patronised  by  suc- 
cessive popes,  prevailed  in  Italy  and  other  countries  where  the 
influence  of  the  Roman  see  was  most  powerfully  felt  Although  num- 
bering among  its  defenders  fewer  persons  of  philosophical  eminence 
than  were  to  be  found  among  the  leaders  of  the  opposite  cause,  it  still 
maintained  its  wonted  predominance.  John,  the  twenty-third  pope  of 
that  name,  having  finished  his  disputes  with  the  Franciscans,  who  had 
lealonsly  opposed  him  on  oertain  matters  affecting  the  privileges  of 
their  order,  directed  severe  peiaecutionB  sgainst  the  Nominalists.  In 
the  year  1839  the  uniTersity  of  Paris  published  an  edict,  denouncing 
the  philosophy  of  Occam,  the  effect  of  which  however  does  not  seem  to 
have  been  yerv  hostile  to  its  wider  extension.  Louis  XI.,  of  France, 
in  1478,  likewise  issued  an  edict  against  the  Nominalists,  in  which  it 
was  ordered  that  their  writings  i^ould  be  seised  and  secured  in  the 
libraries  by  iron  chains,  to  prevent  their  being  perused.  The  con- 
sequence was,  that  the  leaders  of  the  sect  fled  to  England  and 
(Jomany.  In  the  following  year  Louis  mitigated  his  edict,  which  he 
had  issued  at  the  suggestion  of  the  bishop  of  Avranches,  and  permitted 
the  study  of  the  Nominalist  writings.  Thereafter  this  sect  obtained 
the  sscendancy  in  the  universities  of  France,  as  it  had  formerly 
obtained  it  in  Uiose  of  Germany.  The  Reformation,  to  which  a  long 
train  of  causes  had  been  effectually  conducting,  put  an  end  to  the  con- 
troversy so^long  and  so  fiercely  carried  on  Iwtween  the  two  most 
memoraUe  parties  that  hare  ever  srisen  among  the  schoolmen,  and  the 
contemporaneous  revival  of  letters  eventually  gave  the  death-blow  to 
the  scholastic  philosophy.  Among  the  most  eminent  supporters  of 
Nonunalism,  besides  those  already  referred  to,  may  be  mentioned 
Suisset,  Biuidan,  Marsilius  ib  Inghen,  and  Oresmius,  in  the  14th 
centuxy,  and  Matthew  of  Craoow,  Gabriel  Bid,  Gerson,  Ac,  in  the 
fifteenth. 

NOMINATIYB.    [Casb.] 

NONAGBSIMAL.  The  nonagssimal  degree  of  the  ediptic  is  that 
point  of  the  ediptao  which  is  highest  above  the  hoiison.  Every  point 
of  the  ecliptic  is  therefore  the  nonagerimal  degree  in  succession. 

NONAGON.    rPoLTOOVS,  Rioulab.] 

NONCONFORMITY  is  the  term  employed  to  dengnate  Protestant 
dissent  from  the  Church  of  England.  It  was  in  the  reign  of  Edward  V  I. 
that  the  English  reformed  church  first  received  a  definite  constitution. 
Dnrinff  the  time  of  Heniy  VIII.  it  remained  in  a  great  measure 
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unsettled,  and  was  subject  to  continual  variation,  according  to  the 
caprice  of  the  king.  As  oigamsed  by  Edward,  while  Calvinistlc  in  its 
creed,  it  was  Episcopalian  in  its  government,  and  retained  in  its  worship 
many  of  those  forms  and  observances  which  had  been  introduced  in 
the  days  of  Roman  Catholic  ascendancy.  In  the  first  of  these  par- 
ticulars it  resembled  and  in  the  last  two  it  differed  from  the  Genevan 
church.  During  the  temporary  restoration  of  the  Roman  CathoUo 
faith  under  the  administration  of  Philip  and  Mary,  great  numbers  of 
the  persecuted  disciples  of  the  reformed  faith  sought  refuge  in  France, 
the  Netheriands,  Switaerland,  and  other  parts  of  the  Continent.  Of 
thoee  who  fled  to  Germany,  some  observed  the  ecdesiastical  order 
ordained  by  Edward ;  others,  not  without  warm  disputes  with  their 
brethren,  which  had  their  commencement  at  Frankfort,  adopted  the 
Swiss  mode  of  worship,  preferring  it  as  more  simple,  and  more  agreeable 
to  Scripture  and  primitive  ussge.  Those  who  oomposed  this  latter 
class  were  called  Nonconformists.  The  distinction  has  been  permanent, 
and  the  name  has  been  perpetuated.  Queen  Elizabeth's  accession  to 
the  throne,  in  1568,  opened  the  way  for  the  return  of  the  exiles  to  the 
land  of  their  fathers.  It  was  natural  for  eadi  of  the  parties  of  which 
they  consisted,  to  advocate  at  home  the  systems  of  worship  to  which 
they  had  been  respectively  attached  while  abroad ;  and  the  controversy, 
which  had  been  agitated  by  them  in  a  foreign  country,  immediately 
became  a  matter  of  contention  with  the  great  body  of  Protestants  in 
their  own.  It  suited  neither  the  views  nor  inclinations  of  the  illustrious 
prinoess  who  then  held  the  sceptre  to  realise  the  wishes  of  the  Noncon- 
formists, or  Puritans,  as  they  began  to  be  called,  by  giving  her  sancticn 
to  the  opinions  which  they  maintained,  and  assenting  to  the  demsnds 
which  they  made.  The  plain  and  unostentatious  method  of  religious 
service  wUch  they  recommended  did  not  accord  with  that  love  of  show 
and  pomp  for  which  she  was  remarkable ;  and  the  policy  of  the  early 
part  of  her  reign,  in  which  she  was  supported  by  the  high  dignitaries 
both  in  the  chuivh  and  state,  was  to  condliate  her  Roman  Catholic 
subjects,  who,  in  rank,  wealth,  and  numbers,  Ur  exceeded  the  Noncon- 
formists. The  lituigy  of  Edward  VI.,  having  been  submitted  to  a 
committee  of  divines,  and  certain  alterations,  betraying  a  leaning  to 
popery  rather  than  to  puritaninn,  having  been  made,  the  Act  of 
Uniformity  was  passed,  which,  while  it  empowered  the  queen  and  her 
commisdoners  to  "  ordain  and  publish  such  further  ceremonies  and 
rites*'  as  might  be  deemed  advisable,  forbade,  under  severe  pendties, 
the  performance  of  divine  worship  except  as  prescribed  in  the  Book  of 
Common  Prayer.  This  Act  was  only  partially  carried  into  efibct  from 
the  time  of  its  being  passed,  in  1668,  to  1665.  But  in  1565  it  began 
to  be  rigidly  enforced,  and  many  of  the  Nonconformists  were  deprived 
of  thdr  preferments  (for  notwithstanding  their  sentiments,  most  of 
them  had  still  remained  in  connection  with  the  Established  Ohuroh, 
being  from  prindple  averse  to  an  entire  separation) ;  many  also  were 
committed  to  prison.  The  High  Commission  Court,  tyrannicd  in  its 
very  constitution,  became  still  more  severe  in  the  exercise  of  its 
functions;  and  at  length,  in  1593,  the  parliament  dedared  that  dl 
persons  above  sixteen  years  of  sge  who  should  absent  themsdves  for 
one  month  from  the  puish  churdi  should  be  banished  the  kingdom ; 
and  if  they  returned  without  licence,  should  be  sentenced  to  death  as 
fdons.  These  providons,  though  directed  prindpally  against  the 
Catholics,  affected  the  Protestant  Nonconformists  with  equal  severity ; 
and  with  reference  both  to  Catholics  and  Protestsnts  who  dissented 
from  the  Church  of  Eng^d,  were  unjust  and  impolitic.  The  Non- 
conformists, during  the  age  of  Elisabeth,  are  not  to  be  regarded  as  an 
unimportant  faction.  Both  among  the  deigy  and  the  Idty  they  were 
a  numerous  body ;  snd  they  would  have  been  powerful  in  proportion 
to  their  nimibers,  had  they  only  been  more  dosdy  united  among 
themsdves.  A  motion,  made  in  1561,  at  the  first  convocation  of  the 
clergy  which  was  hdd  in  England,  to  do  away  with  the  ceremonies  and 
forms  to  which  the  Puritans  objected,  was  lost  by  a  majority  of  only 
one,  even  though  the  queen  and  the  primate  Parker  were  well  known 
to  be  opposed  to  such  a  change.  In  the  Commons  the  Puritsn  influence 
was  strong ;  and  if  that  house  be  supposed,  in  any  adequate  degree,  to 
have  represented  the  people  for  whom  it  legislated,  their  numericd 
force  throughout  the  country  generally  must  neoessarily  have  been 
great.  Without  presumption  therefore  they  might  have  expected  that 
their  remonstrances  would  be  listened  to,  axid  their  grievances  redresaed. 
And  certainly  it  would  have  been  wiser  in  the  government  to  have 
endeavoured  to  secure  their  support,  than  to  have  awakened  their  dis- 
content and  provoked  their  opposition;  more  especially  when  the 
hostile  aspect  of  foreign  nations  is  considered,  and  when  we  remember 
that  the  English  Roman  Catholics,  whose  numbers  and  power  rendered 
them  particularly-  formidable,  were  eagerly  watchmg  eveiy  symptom 
favourable  to  the  re-establishment  of  the  andent  faith.  Nor  wodd  it 
have  been  a  difficult  matter  to  yidd  to  the  claims  of  the  Nonconformisls. 
The  moderate  among  them  sought  not  the  overthrow  of  the  ceded- 
ssticd  constitution,  but  contended  merdy  that  oertsin  rites  snd 
observances,  which  they  regarded  as  departures  from  the  purity  snd 
simplidty  of  Christian  worship,  should  be  dispoised  with ;  and,generaUy« 
that  matters  commonly  reco^iised  as  things  indiflRsfent  should  not  be 
innsked  on  as  indispensable.  Doubtless  many  were  leas  reasonable  in 
their  demsnds,  and  injustice  and  peneoution  tended  much  to  increase 
their  number.  A  party,  at  the  head  of  which  was  Professor  Cart- 
wright,  of  Cambridge,  desired  a  chsnge,  not  only  in  the  forms  of 
worship,  but  in  church  polity  also,  and  would  have  substitttttd 
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rrob^tei-y  in  the  room  of  Bpifloopaay.  Another  party,  UMnely,  the 
Independents,  or  Brownists,  as  they  were  then  termed,  goins  still 
further,  wished  the  disssvermeDt  of  the  connection  between  church 
end  stttte  altogether.  Still  tiiere  is  every  reason  to  believe  that  slight 
oonoearion  to  the  demands  of  the  leas  violent^  and  the  display  of  a  spirit 
of  forbeanmce,  would  have  satisfied  many,  would  hare  allayed  the 
dissatisfifiMstion  of  ail,  and  would  have  been  the  reverse  of  diaagieeable 
to  the  country  genoidly.  Unfortunately  an  opposite  oonrae  of  policy 
in  this  sad  subsequent  reigns  was  ohosen ;  whi«i  ultimately  oondueted 
to  the  hoiTors  of  a  civil  war,  the  subversion  of  the  regal  authority,  and 
those  disutrous  events  which  make  the  history  of  the  17th  eentury  one 
of  the  most  melttioholy  pages  of  our  national  annak.  • 

Queen  ffliaabeth  died  in  1608,  and  was  succeeded  by  James  TL  of 
Boodand.  From  one  who  like  him  had  been  the  member  of  a  Presby- 
terian church,  and  had  on  more  than  one  occasion  expressed  his  decided 
attadunent  to  its  principles  and  worshipy  the  Konconlormists,  not 
without  reason,  expected  more  lenient  treatment  than  they  had  met 
with  in  the  preceding  reign.  But  their  expectations  were  bitterly 
disi^ppointed.  In  oomplianoe  with  their  petitions,  a  conference  was 
indeed  ap^inted  and  held  at  Hampton  Court,  at  which  nine  budiops 
and  as  many  dignitaries  were  present  on  the  one  side,  and  four  Puritan 
ministers,  selected  by  James,  on  the  other.  The  king  himself  presided 
and  took  part  in  the  debate.  But  no  good  results  ensued.  The  Nen- 
oooformiat  representatives  were  loaded  with  insults^  and  dismissed  in 
Budi  a  manner  as  might  well  give  birth  to  the  darkest  anticipations 
regarding  the  fate  of  the  party  to  which  they  belonged.  Shortly  after, 
a  few  slight  alterations  of  the  national  rubric  were  made,  and  a  pro- 
clamation issued  requiring  the  strictest  conformity.  In  1604  the  book 
of  canons  was  paseed  by  a  convocation,  at  which  Bishop  Bancroft  pre- 
sided. It  denounced  severe  temporal  and  spiritual  penalties  sgajnst 
the  Puritan  divines,  and  was  followed  up  by  unsparing  persecutions. 
In  epite  however  of  all  the  means  employed  for  its  eradication,  the 
cause  of  Nonconformity  advanced.  In  the  church  itself  there  were 
many  of  the  clergy  who  held  the  Puritan  opinions,  though  they  deemed 
it  inexpedient  to  make  a  very  open  display  of  them,  and  who  sighed 
for  a  change ;  and  the  number  of  such  was  largely  augmented  by  the 
alteration  which  James  made  in  his  creed,  from  Calvinism  to  the  doctrines 
of  Arminius, 

The  son  and  successor  of  James,  Charles  I.,  adopted  towards  the 
Konoonformists  the  policy  of  bis  predecessors.  His  haughty  temper 
and  despotic  disposition  speedily  involved  him  in  difficulties  with  his 
parliament  and  people.  In  carrving  into  execution  his  designs  against 
Puritanism,  he  found  an  able  and  zealoua  assistant  in  Archbishop  Laud, 
under  whose  arbitrary  administration  the  prooeediDgs  of  the  Star 
Chamber  and  High  Commisuon  Court  were  characterised  by  great 
severity.  Many  Puritans  sou^t  for  safety  and  quiet  in  emigration ; 
and  the  colony  of  Massachusetts  Bay  was  founded  by  them  in  the  New 
World.  But  a  proclamation  by  the  king  put  a  stop  to  this  self -banish- 
ment; and  thus  even  the  miserable  consolation  of  expatriation  was 
denied.  Hundreds  of  Puritan  dergymen  were  ejected  from  their  eures, 
on  account  of  their  opposition  to  the  Book  of  Sports,  published  in  the 
prerious  reign.  Calvinism  was  denounced  by  rojral  authority,  and 
severe  restrictions  laid  on  the  modes  and  times  of  preaching.  But  a 
chai^se  was  approaching.  In  1644  Laud  was  declared  guiltv  of  high 
treason  and  beheaded;  and  about  five  years  after,  Charles  shared  me 
same  &ite.  The  parliament  abolished  Episcopacy  and  everything  in 
the  Church  that  wss  opposed  to  the  model  of  the  Qenevan  church. 

During  the  Protectorate,  Presl^rtery  continued  to  be  the  established 
religion.  Independency  however  prevailed  in  the  army,  and  was  in 
high  favour  with  CromwelL  Under  his  government  the  sects  of  the 
Quakers  and  Baptists  flourished;  and  other  sects,  some  of  which  held 
the  wildest  and  most  visionary  tenets,  sprung  into  existence.  All  were 
tolerated.  Bpisoopaey  only  was  proscribed ;  and  the  Nonconformists, 
in  their  hour  of  prosperity,  forgetful  of  the  lessons  which  advenity 
should  have  taught  them,  directed  sgainst  its  adherents  severities 
similar  to  those  of  which  they  themselves  bad  been  the  objects.  The 
Restoration  in  16IK)  placed  Charles  II.  on  the  throne  of  hu  anoestois, 
and  led  to  the  restitution  of  the  old  system  of  church  government  and 
wonhipu  The  Act  of  Uniformity  was  passed  in  1662,  by  which  all  who 
refused  to  observe  the  rites  as  well  as  subscribe  to  the  doctrines  of  the 
Church  of  England  were  excluded  from  its  communion,  and  in  oonse- 

auenoe  exposed  to  many  disadvantages  and  to  cruel  sufiferingB.  During 
lie  same  reign  were  passed  the  Conventicle  Act,  which  subjected  all 
who  presumed  to  worship  Qcd  otherwiee  than  the  law  enjoined  to  fine 
Mid  imprisonment^  and  punished  the  third  offence  with  banishment; 
the  Five-Mile  Act,  which  banished  to  that  dirtance  from  every  oorpo- 
xste  town  the  Nonconfonnist  deiigy,  and  forbade  them  to  officiate  as 
iohoolmasten  except  on  condition  of  their  taking  the  oath  of  passive 
obedienoe;  and  the  Test  Act,  which,  though  directed  sgainst  the 
Roman  Catholics,  pressed  with  equal  severity  against  Protestant  die- 
sentsxs,  and  excluded  from  offices  of  trust  in  the  state  those  who 
refused  to  receive  the  eucharist  according  to  the  rubric  of  the  Church 
of  England.  After  this  time  dissent  continued  in  a  very  depressed 
state,  and  had  to  stnupgle  with  various  fortunes,  until  the  reign  of 
William  IIL,  when  the  Toleration  Act  gave  immunity  to  all  Protestant 
Dissenters,  except  Socinians,  from  the  penal  laws  to  which  they  had 
been  subjected  by  the  Stuart  dynasty.  The  benefits  conferred  by  this 
msMore  were  indeed  subsequenUy  much  abridged  b|r  ihe  Occasional 


Communion  Bill,  which  excluded  from  dvil  offioea 
formists  who,  by  communion  at  the  aHsrs  of  the  Chnreh,  were  by  the 
proviBions  of  the  Test  Act  qualified  to  hold  them ;  and  bj  the  S4duaB 
Bill,  whioh  restricted  the  work  of  education  to  oertificaited  diurchmea. 
After  the  accession  of  (}eoi;ge  I.,  however,  then  laws  were  repeaM. 
and  since  then,  by  the  remeval  of  the  Test  Act,  and  by  the  yiwii^  cf 
the  Acts  relating  to  r^gistntion  and  manisge,  ilisissiliBS  have  beeo 
allowed  the  peaoeable  enjoyment  of  the  rights  of  eonaeigeee,  and  all 
the  pohtieal  privileges  of  their  f ellow-eitijMOB.  It  wefold  be  a  laek  <rf 
■ome  difficulty  to  enumerate  the  various  sects  which  maj  be  ikim  I 
under  the  general  head  of  Nonconformists^  The  chief  denoaunataooi 
are  the  Presbyterians,  Independents,  Bt^ptasts,  Wesiejaii,  and  Calvinistic 
Methodists,  and  Quakers.     [Baptistb  ;   MinrBODiui ;    Dibsbrsis  ; 

QUAKBBS,  tc] 

NONES.    [Kalhidab.] 

NONJUROfiS.    [Thxoloot.] 

NONSUIT.  If  a  plaintiff,  having  commenced  a  civfl  action,  is  guilty 
of  an^  n^lect  or  de&ult  in  prosecuting  such  actioa  aeoording  to  tha 
practice  of  the  oouit  in  which  it  is  brou^it>  he  is  adjudged  neC  tofeUm 
or  punue  his  remedy,  and  a  judgment  of  mm  prmeqmittr,  at  wewytf,  is 
entered,  upon  which  he  becomes  liable  to  pay  oosta  to  the  deleiidaat, 
and  in  ancient  times  a  fine  to  the  king  for. making  a  false  eomphint 
This  is  the  general  meaning  of  the  tenn ;  but  according  to  modeni 
practioe  it  has  a  more  limited  stgni^ation,  th«  phrase  non  pros  {mm 
proKqwUm)  being  now  used  to  describe  the  consequence  of  moat  of 
those  defiftttlts  on  the  part  of  the  plaintiff  which  were  formerly  ooao- 
prised  under  the  general  term  nonsuit.  Anciently,  when  it  was  the 
practice  for  the  jury  to  stand  at  the  bar  of  the  eoort  to  hear  the  eri- 
dence  on  a  trial,  they  withdrew,  after  the  judge  had  snmmed  up  the 
proofs,  to  deliberate  upon  their  verdict.  On  coming  bade  to  the  bar 
to  deliver  their  verdict,  snd  before  they  delivered  it,  the  plaintiff  ra 
called  in  order  to  be  ready  to  answer  the  fine  which  beoame  due  to  tbe 
king  for  his  false  compla&t,  in  case  the  decision  was  against  him ;  and 
if,  upon  this  call,  he  did  not  appear,  no  verdict  oould  be  given  upon  the 
evidence  either  for  the  plaintiff  or  the  defendant,  and  the  fomwr  liss 
said  to  be  nonsuited.  Henoe  arose  a  practice  that  when  the  plaintifi 
perceived  that  the  evidence  given  was  insufficient  to  support  his  action, 
and  that  the  verdict  would  probably  be  against  him,  he  voluntarih 
withdrew  himself,  and  did  not  appear  when  called ;  the  consequence  <» 
which  wiu  a  nonsuit,  which  was  less  disadvantageous  to  him  than  a 
verdict  for  the  defendant,  as  It  did  not  preclude  him  from  bringioc  a 
new  action.  This  practice  led  to  a  further  innovation  upon  the  ancic«t 
proceeding,  and  it  has  long  been  the  usual  ooune  for  the  judge  to  order 
the  plaintiiBf  to  be  called,  or,  in  other  wofds,  to  direct  a  nonsuit,  if» 
upon  the  whole  of  the  case  in  support  ol  the  action,  be  is  <^  opinicB 
that  there  is  no  evidence  upon  whidi  the  jury  would  be  justified  io 
finding  a  verdict  for  ihib  plaintiff.  In  consonance  to  the  aiMaent  prac- 
tice, however,  by  which  the  plaintiff  might  in  all  eases  appear  when 
called  to  answer  for  his  fine,  and  so  prevent  a  nonsuit,  he  cannat, 
excent  in  the  County  Court,  be  eow^pdled  to  be  nonsuited ;  and  there- 
fore he  may  insist  upon  the  evidence  being  left  to  the  jury.  It  is  to 
this  practice  of  calling  the  plaintiff,  when  his  evidsnoe,  as  dehvoed  is 
court,  is  insufficient  to  support  his  aotton,  that  the  tnm  nonaoit  is  now 
restricted.  The  consequences  of  a  nonsuit  are,  that  the  jury  are  dis- 
charged from  finding  a  verdict,  and  the  plaintiff  pays  the  costs  of  the 
suit ;  but  he  is  sttU  at  liberty  to  commence  a  new  aotaon  agajnat  the 
defendant  upon  the  same  matter,  if  he  should  afterwasds  be  psmrided 
with  more  complete  evidencei  In  the  County  Court  the  judge  i* 
expressly  authorised  by  statute,  if  not  ai^tisfied  with  the  pbintiff^s  case, 
to  enter  a  nonsuit. 

NONVLENE  (C|,H.,),  BUtau,  A  hydrocarbon  belongmg  to  the 
family  of  biatomic  radicals,  produced  by  the  destructive  distillation  or 
hydroleic  and  metoleic  acids.  It  is  a  colouriess  liquid  of  a  penetratiDg 
odour,  insoluble  in  water,  but  soluble  in  alcohcd  and  ether.  It  boils  at 
about  2S0*  Fahr.,  and  ia  lighter  than  water.  Concentrated  sa^urie 
acid  is  said  to  have  no  action  upon  it. 

NORDHAUSEN    SULPHURIC    ACID.      [Sulpbur  :    SitLAttrk 

NORIUM  (No),  a  metal  said  to  be  contained  in  the  Ziraons  of 
Norway  and  Sweden.  Its  existence  cannot  be  aaid  to  be  deariy 
established. 

NORMA,  the  Rule,  a  consteUation  of  Lacaille,  situated  between 
Scorpio  and  Lupus.    It  contains  no  slan  of  comqiienons  magnituda. 

NORKAL.  This  word  (from  neniia)  ia  generally  used  to  mean  a 
perpendicular  drawn  to  the  tangent  line  of  a  ourve  or  the  tangent 

filane   of    a   surfaoe.      It   formerly   meant   simply    j?eiyeadtm/ar. 
TJlNQSNT.] 

NORMAN  ARCHTTECTURB.  In  the  article  QaraxoAftOHiTiiOTuni. 
that  form  of  Round-arohed  Gothic  known  as  Norman  or  An^^Nomac 
is  spoken  of  as  one  of  the  local  modificationa  of  that  geoerie  style  whidi, 
springing  from  the  debased  Roman  arehiteoture,  has  received  the  nanw 
of  Romanesque.  Under  the  heading  Rom ahbqus  ABOHmcTOBX,  Um* 
general  characteristics  of  the  style  will  be  desoibed.  Here  we  shall 
speak  only  of  the  variety  which  prevailed  in  this  country  frxxn  the 
middle  of  the  11th  till  near  the  dose  of  the  12th  centuiy,  or  from  the 
date  of  the  Conquest  to  the  close  of  the  reign  of  fiemy  Ih,  1189.  It 
was  preceded  by  the  Anglo-Saxon,  a  style  which  diffen  from  it  in  no 
essential  particular,  being  in  fact  little  mors  than  a  rude  'Ti'tatrm  el 
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tba  urohitectora  pnutiiod  on  that  put  ot  tha  Contmaut  with  whid) 
the  Auglo-Suum  prinoea  lad  pri«at<  were  in  moat  intimsta  ooMioiiiii' 
oktioD ;  uid  the  more  impoHsiit  buildmf|i  M  Uast  were  probsbl; 
eiecated  under  the  direclion  or  with  the  uuttaDce  of  [lormui  archi- 
tects. Bututhiji  itjie  has  received  a  apeoiGo  name,  and  ii  usiuJI; 
treated  m  a  distinct  etjle,  it  wil]  ba  mora  ooDveoisot  to  defer  out  notioe 
of  it  to  B  aeparate  heading.  [Saioh  ABOHRurruHB.]  At  the  Mioe 
time,  as  we  sajd  of  the  varioua  atjlea  of  Poiutad  Qothtc,  it  is  imporlaiit 
to  bear  in  mind  that  none  of  th*  Btvl^a  of  Engliab  architecture  are 
separated  bf  sharply  defined  diridiag  lines.  Aa  eaeh  eitjla  of  Pointed 
Oothic  grew  out  of  a  preceding  atfle,  and  booame  gradually  absorhad 
in  ila  BuccesBor,  bo  did  the  Kouaij-ifchBd  AnfllO'HDTnian  graduaUj 
emei^  from  the  rude  Anglo-Saioii,  aad,  after  ■  Tigoruus  indapeodenl 
exiEt«Dce  of  a  century's  duration,  quietly  sod  1^  degrees  make  wav  for 
or  become  developed  into  the  Earlj  English,  or  Firat  Pointtid  aotiiie. 

In  considering  Anglo- tfonoan  an^hiteoture,  it  should  be  remambered 
that  there  are  tew  buildings  remaining  vhich  «n  in  Uiia  style  tlirougji- 
uut,  though  there  are  many  which  retsio  detatiied  parts  and  (aaturee 
belonging  to  and  some  wmcli  mainly  coDslst  of  it,  mere  or  leaa  icter- 
tnixed  however  with  what  is  of  later  date  acd  differeot  in  style.  A 
great  desl  ot  Norman  work  is  to  be  met  with  in  the  older  parts  cl 
seTeral  ot  our  catbedrals,  and  also  in  many  aoaller  churshes,  luoh  w 
BBrfreaton  in  Keut ;  New  Shordiam,  Suaaat;  UBay,  OifonUiire; 
Stcetly,  Derbyshire,  ^.,  which,  luTlfU  naowued  cooLparatively  un- 
touched, exhibit,  althougb  upou  a  liouted  scale,  more  uf  the  Konoaa 
atyle  and  the  peculiar  mode  of  applying  it  than  Tnany  larger  edificee, 
notwithatandiug  that  these  latter  occasionally  preaeot  deooiatiTe 
features  in  this  style  which  do  not  ocour  in  buildings  ot  s  lesa  pre- 
tending character.  The  olderpartaof  Canterbury,  Durhun.Wincha^er, 
OlouGNtec,  Peterhorough,  Ely,  Iforwich,  Lincoln,  and  Oxford  cathedrals 
are  in  thn  style.  The  nave  and  choir  ot  Norwich  in  particular  (founded 
in  1094),  with  the  eiceptjon  ot  pointed  windows  of  later  Euglirii 
character  inserted  in  the  upper  part  of  the  choir,  are  olmoat  entirely 
Norman,  of  which  they  present  a  very  fine  example.  Very  little, 
however,  remains  to  show  the  style  of  exterior  ooinpoeitioQ  employed 
by  our  Anglo-Norman  arcfaitecta  in  their  larger  edifices.  The  west 
(n»its  <rf  Rochester  and  Linooln  cathedrsJs  are  almost  the  only  parts 
that  can  be  considered  as  specimens  ot  Anglo-Norman  architflcture ; 
yet  each  of  them  baa  many  interpolationa  ot  other  B^lea.  The  lower 
part  of  the  former  ia  entirely  Nonnan,  and  has  a  remarkably  fine  though 
not  very  epociouB  centre  doorway ;  but  the  large  window  over  that 
entrance,  La  the  Third  Pointed  or  Perpendicular  style,  is  so  very  pro- 
minent a  feature,  as  greatly  to  take  away  from  the  efiect  that  would 
viae  he  produced  by  the  other  porta.  The  front  of  Lincoln  presenta 
little  more  than  a  anrEace  4ecorBted  by  tietn  of  small  columns  and 
whes  of  the  kind  known  a*  arcades  [Abcades],  whieh  form  so  charac- 
teristic a  feature  of  Monuan  architecture.    Theae  aroadea  are  frequenUy 
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carried  in  aaveral  tiers  over  each  other  to  a  considerable  height,  aa  in 
the  tower  at  St  EdmundB,  Bury,  and  the  8.W.  wing  of  Ely  cathedral 
Considenble  variety  ia  given  to  them  by  occaeibnally  doubling  the 
columni  and  varying  the  capitals,  and  still  more  by  causing  tbe  aicbee 
to  intersect,  thereby  bringing  into  strong  relief  the  form  of  the  pointed 
arch  ;  though  it  is  qnite  certain  that  this  ioteniectioD  did  not,  as  some 
writers  have  BuggGflted,'rive  rise  to  the  pointed  arcb,  sijice  it  was  in 
exjstenoe  long  before.  [Arch,]  Wherever  a  superior  degree  of  deco. 
ration  was  umed  at,  the  Anglo-Norman  builders  eeem  to  have  con 
tent«d  themselves  with  covering  what  would  else  hare  been  blank 
surfaces  with  these  tiers  of  oolumns  and  arches  Tbe  two  transept 
towers  ot  Exeter  Cathedral,  tbe  front  of  Csstle-Aore  Priory,  and  of  Bt 
Botolph's  Priory,  Colobester,  preaent  little  more ;  consequently,  not- 
withstanding Uie  variety  as  to  detail,  thisre  is  a  very  great  sameDen  aa 
to  genera]  oompodtjon  and  demgn. 

In  the  interior  ot  building)  this  style  exhibits  itself  more  decidedly, 
owing  not  only  to  the  perspective  effect  of  a  succession  of  Bpociooa  open 
arahea,  as  in  tJie  Naves  of  Norwich,  Ihirham,  Rocheater,  Chichaater, 


To«cr  «t  Surjr  Bt  Eiimimdi. 

what  incongruous,  it  being  usual  to  find  more  minute  and  delicate 
forms  employed  tor  tbe  internal  parts  of  a  building,  the  reason  for  it  is 
evident ;  the  tieis  of  piUars  and  arcbea  on  the  exterior  of  Nonoaa 
stnictuTBB  are  merely  decorations  of  the  surface,  while  the  archea  ud 
piers  within  are  eaaential  parts  of  the  fabric.  Instead  of  anything  like 
lightnesB,  we  here  meet  with  extraordinary  moasiveneas  arising  from 
the  immense  bulk  ot  the  pieii  from  wMch  arehea  spring :  which 
chanoter  exhibits  itself  moat  Btrikingly  when,  aa  is  the  case  with  some 
of  those  in  the  nave  of  Norwich  coUiedral,  the  piera  ore  merely  short 
cylinders,  with  a  kind  of  plain  capital,  and  are  not  formed  by  sLafta 
attached  to  a  central  maas  of  masonry.  In  the  building  just  mentioned 
aome  piers  of  that  description  are  ornamented  on  their  surface  by 
s[unil  grooves  or  fluUngs  ;  and  we  may  here  remark  that  in  that  and 
other  examides  both  cylindrical  and  clustered  piers  occur,  not  only  in 
the  same  building,  but  in  the  very  same  part  of  it ;  snd  that  great 
variety  ot  detul  md  ornament  is  frequently  observed  in  tbe  mouldings 
of  arehea,  columns  or  piera  and  their  capitale,  though  they  are  uniform 
as  to  sise,  and  compose  a  aiode  range.  Owinf;  to  the  great  diameto' 
required  tor  the  support  of  larger  arches  below,  the  mere  pillar -shape 


when  the  entire  pier  was  made  ta  consist  apparently  of  a  clustt 
slender  piUars,  as  some  of  those  in  the  nave  at  Durham.  Slender 
detached  pillars  are  indeed  of  not  infrequent  occurrenoe,  but  it  is  only 
to  support  small  arches,  aa  where  a  window  is  divided  into  or  composed 
of  two  or  more  auch  arches,  or  in  the  triforia  and  other  galleries  within 
the  building,  where  opemnga  corresponding  with  the  larger  arches 
below  are  divided  after  the  same  fashion,  and  therefore  do  nut  form  a 
continued  arosde,  but  coupled  or  tripled  arehea  at  intarrola,  between 
the  main  piers.  Sometimes  the  larger  arches  below,  instnad  of  being 
conneoted  and  resting  upon  the  genial  capital  of  the  pier,  s[«ing  fnaa 
Boet-ilitfftM  or  slender  attached  pillars,  within  the  re-antanng  angles  of 
the  pier  itself,  the  bee  of  which  was  either  left  as  a  plain  space 
dividmg  those  pillars  and  the  arches  from  the  adjoining  ones,  or  else 


term  rou/(iv-iAo/(t.    The  nave 
Hommea  at  Caen,  give 
although  attached  pillars  and  shafts  were  almost  uniformly  of  exceed- 
ingly tall  and  slender  proportions,  we  occasionally  meet' with  pillars 


been  sufficient.  Of  aingle  columns 
approaching  to  the  nmportions  ot  ancient  Roman  columns,  like  those 
which  are  found  in  the  Komanesque  buildinga  of  Italy,  Anglo-Norman 
structures  afford  no  true  exampUa.    Hib  only  ir- ■ "■■—■ 
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Konnan  orTraiimluiD  buildiii0^1iketlutpBrt  of  Cantflrbury  otthednl  more  lOMCulliie,  >ra  employsd  M  pien  to  sopport  Um  irdMi  (not  rooDd- 
i»U«lBeakat'sCTOini,<Motheinit,col.  e7S),whersn>Uimiupvt^iig  hetid,  but  pointed) ;  or  they  Te  nXbm  ooayiid  colunm  nnitod  bxt  to 
Tcry  much  of  the  CorinthiMi  ohBmcter,  though  (omawhat  bolder  i    ■''---•-     "'^■'-: • !._*  j  j — i._i  i.j_-i.  ~.in.-_  — «  _.j«»4 


I  back.    Within  cryptaTeryahnrtdataoiudtbi^oolniiiia  ware  CBip}oT«il 


tr  of  Dottuim  CiUwdnl. 


to  luppott  ths  ftrcbea  of  the  Taulting,  but  thii  devutiou  froni  the  tuu&l 
practice  would  (eem  to  hnye  been  occuiotied  merely  by  the  local 
peciili*riti«  of  Buch  nubtemineouB  apartnienta,  and  conaequently  it  am 
hardly  be  oontiderad  a*  characteriitic  of  the  al^le  itaelf. 

The  plKD  and  general  arrangemeiit  of  a  Nonnan  church  are  the ' 
mme  aa  have  been  followed  in  aubtequent  atflaik  [Cburch.]  The 
lartier  Nomun  churches  are  oraciform  with  a  low  maniTe  tower  riaing 
Iran  the  interaeutioo  of  the  amu  of  the  crosa.  Smaller  churches  con- 
mat  only  of  a  nave  and  chanceL  Choira  and  cbanoela  were  Irequently 
apaidal,  aa  were  also  the  chapela  attached  to  the  larger  churches,  but 
many  of  these  apeea  have  been  removed.  [Apsk.]  Norwich  cathedral 
aSbraa  a  good  example  of  the  Anftlo-Naiman  apse.  Sometimea  in  these 
apses  the  high  altar  was  attached  to  a  reredoa,  which  waa  fixed 
between  the  piers,  and  a  space  left  behind  for  the  passage  of  pro- 
ceaaioni  which  could  thus  on  aolemn  oocaeiona  make  the  nutire  circuit 
ot  ike  (^urcb.  Wumcroua  examples  however  occur  In  whiiji  the 
chancels  are  rectangular  in  plan.  The  aisles  were  often  extremely 
narrow,  and  aome  Bmalt  churches  occur  without  aaales.  Choirs  were 
usually  vaulted,  but  no  example  we  believe  occurs  of  a  vaulted  nave. 
Cr!/]>l4,  aome  of  them  of  fine  proportions,  considerably  enriched,  and 
excellent  specimena  of  masoniy,  are  common  under  cathedrals  and 


large  churches  :  the  crypt  of  Canterbury  Cathednd  la  one  of  the  finest, 
[C.TFT.] 

Having  spoken  of  the  itylo  gonemlly,  we  shall  now  briefly  describe 


Its  principal  component  parta  and  separate  (eaturei ;  but  fV'qgh  not 
numeroua  in  themaelves,  it  would  occupy  aoma  apaoe  and  raqnin  a 
great  number  of  explaoatoiy  cuts,  to  attempt  to  notice  than  with 
much  particularity,  for  few  aa  are  the  genenl  fonns,  and  unvaried  u 
is  the  general  cbanoter,  the  dtveisity  of  detail  and  minutiB  ia  ex- 
ceedingly great. 

DoorioayM,  even  in  small  and  otherwise  plain  Nomun  biiiMingi,  and 
eveu  when  small  in  themaelvea,  aeam  ^most  always  to  have  had  a 
great  deal  of  embellisbmeot  bestowed  upon  them;  and  mui;  have 
therefore  been  preaerved  in  buildings,  in  every  other  part  of  which 
nearly  all  traces  of  the  original  edi&ces  bare  been  obliterated  by  eub- 
aequent  alterations :  initances  occur,  however,  where  ths  docnwais 
have  merely  a  plain  dripstone  moulding  above  the  aioh.  In  nuoiy 
instancea  doorways  are  very  deeply  reoesud,  and  in  proportioo  to  the 
aperture  or  door  itself  the  drnsmga  or  decoiations  occupy  a  gnat 
space ;  thia  not  only  allowed  greKt  latitude  in  other  inspects,  but 
enabled  the  arobiteot  to  make  what  would  else  have  been  an  inaigni- 
cant  feature,  an  important  one  in  the  dengn.  In  some  rsins.  as  at 
bboy  church,  there  are  no  fewer  tl 


arches  recaesed  one  within  the  other, 
wliich  in  many  examples  fills  the  aemidrcular  head  of  the  arch,  is  usually 
oovered  with  sciUpture.  We  give  a  cut  of  the  doorway  of  Barfrtston 
ohurch,  Kent,  which,  although  small,  will  llluatrate  the  richness  and 
elegance  of  character  of  a  Norman  doorway,  and  serve  as  an  example 
of  a  aquara-headed  door,  where  the  arched  apaoe  above  it  is  filled  up 
with  sculptures.  The  figure  in  the  centre  of  the  tynipannm,  it  will 
be  observed,  is  that  of  the  Saviour,  who  is  seated  within  an  aurec^ 
[Nimbus],  his  right  hand  raised,  and  hia  left  resting  on  a  book.  Tliii 
u  a  very  usual  decoiation  on  Norman  doorways,  and  ia  in  allusioD  to 
the  passage  "I  am  the  door,"  Ac.;  but  other  acriptoial,  legendary, 
or  symbohcal  figures  are  a^  frequently  represeoted.  Symbolicsl 
sculpture  is  indeed  very  largely  introduced  in  every  part  of  a  Norman 
cburch  of  the  better  clan. 

Windtm  had  seldom  much  decoration ;  they  were  ganersliy  Boall 
and  placed  at  a  oonaiderable  diatanoe  from  each  other ;  sometimes  they 
were  merely  plain  apertures  in  the  wall,  and  rarely  more  than  ecantil; 
omamenteiL  We  give  two  specimens  of  Norman  windows,  one  cob- 
wariiij  of  a  single  opening,  but  more  than  uaually  enriched,  the  other 
divided  by  a  cential  pillsi.  Triple  windows,  and  window-like  opeaiagi 
in  internal  galleries ,  divided  by  two  {Hilars  into  three  arches,  of  whidi 
the  middle  one  is  wider  and  loftier  than  ths  othen,  also  oocur.  Then 
are  also  windows  in  this  atvte  which,  though  narrow,  are  of  very  con- 
siderable dimenaioDB  aa  to  height,  Uke  those  at  ths  esat  amd  of  Can- 
terbury Cathedral.  lu  regard  to  thta  feature,  the  Nraman  and  Pointed 
Gothic  styles  differ  esaentially,  as  much,  if  not  more,  than  they  do  is 
the  mere  form  of  their  respective  arches  :  tor  besides  that  windows  sn 
very  secondary  features  in  the  one  style,  whereas  they  are  among  the 
principal  and  most  characteristic  featuree  in  the  other,  Nonnsn 
windows  have  neither  mullions  nor  transoma,  nor  any  tiaoerr  or  opa 
compartments  in  the  bead  of  the  arch  ;  for  even  where  the  apertois 
is  divided  into  two  smaller  arches,  resting  upoQ  a  oentisl  pillar, 
the  space  or  head  between  those  arches  and  the  larger  one  which 
includee  them  is  never  perforated  or  otherwise  dsooratad.  Hence  the 
windows  themaelves  were  neoasaarUy  limited  as  to  siBa  :  not  but  thai 
it  would  have  been  verv  possible  to  increase  the  number  ot  opening 
by  means  of  additiouj  pillars,  and  by  afterwards  perioiating  tba 
general  head  of  the  window  above  the  smaller  anihed  diviaicaa. 
althou^  not  with  equal  coiuistenay  aa  in  Pointed  Qothic,  where  ths 
mouldmgs  of  the  muUiooa  are  continued  upwards  and  fmn  the  riba  ol 
the  tracery,  however  complicate  it  may  be.     Sufficient  hinta  for  wnA 


KORMAN  ARCHITECTURE. 


WMMWWW 


buUdingi.  Ab  a  veiy  peculiar  ukl  iDtareitiiig  ■pecimeD  of 
NortuBD  arohitsoture,  and  for  the  purpoae  of  ihoning  how,  by 
ing  tha  mimber  of  openingB  and   pilWi,  irindovra  might  have  bum 

eitended  in  this  style,  we  hereeihibita  iketoh  of  an  aitemal  ~'~' 

leading  to  the  itigiflto'  't  amterbuiT-. 


In  thii  axample  thara  ia  aomeirhat  to  remind  ua  of  the  open  gHlleriea 
of  the  Italian  Lombardlc,  specially  of  thoaa  upon  ilc^ng  linoa  beneath 
pediments,  with  thia  difference,  th&t  here  the  archea  fonn  a  horixantal 
line.  We  hnye  here  alao  an  ioetaDoe  of  what  waa  by  no  means  ud- 
coromon  in  small  arches  in  thia  s^lo  when  they  are  not  pierced 
tbnnigh,  which  is,  tliat  the  inner  margin  of  the  arches  ie  formed  by  a 
cheviDD  moulding  which  acaJlops  them. 

Pier-AreAa,  that  i>,  open  archea  resting  upon  [Uera,  aa  thoae  within 
churchee,  do  not  materially  differ  in  daign  fimn  those  which 
ment  doorways,  except  that  they  are  not  ao  profusely  decorated,  and 
the  archtToU  mouldings  do  not  occupy  by  any  means  so  much  ipaoe  in 
proportion  to  the  width  of  the  opemog.  The  arches  themaelre*  being 
uniformly  circular  (though  In  aome  few  cases  either  somewhat  more 
than  a  aemicircle  or  prolonged  perpoudicularly  ta  the  impost),  exhibit 
■o  far  no  variety ;  still  aa  regards  tJie  entire  apertmv,  of  which  the  arch 
itaelf  forms  the  head,  there  ia  very  great  lariety  of  character,  accord- 
ing to  the  pioportioD  which  the  heights  of  the  aupporting  piers  bear  to 
the  diameter  of  the  arch,  or  opening  between  them.  About  twice  the 
breadth  appeaia  to  hare  been  the  avenge  height  of  archea  (namely, 
openings)  betwaeu  piera;  when  much  above  that  etaodaid  they  may  be 
called  lofty  (aa  the  archea  of  the  nave  at  Durham) ;  and  when  much 
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beneath  it,  the;  may  be  conudered  of  ,    , 

difference  of  character  thus  uccaiaaned,  much  is  also  produced  both  by 
the  form  and  proportions  of  the  piers  themselvaa.  A  circular  or  octa- 
gonal pier,  for  instance,  appears  much  more  maasire  than  ono 
composed  of  clustered  shahs,  Ac.,  though  the  genemi  diameter  of 
the  latter  may  be  the  same,  or  even  somewhat  more.  Though  we 
cannot  pursue  this  point  auy  fiuiher,  we  would  recommend  thoaa 
who  feel  at  all  interested  in  the  subject  to  make  such  oompanaona 
for  themselvea ;  and  they  will  doubUeaa  find  that  they  will  be  led 
on  to  make  many  othera,  and  to  enter  into  original  investigations, 

Vatdlitig  ia  an  important  and  characteristic  feature  in  Norman 
architecture.  In  early  buildings  plaiu  semi-cylindrical,  or  aa  it  ia 
termed  barrel  or  waggon  vaulting  oceurs,  as  in  the  WMte  Chapel  of  (he 
Tower  of  London.  More  common  is  the  quadripartite  or  Roman  vault- 
ing, as  in  the  Crypt  of  Canterbury  Cathedral  Groined  vaulting  is 
usual  in  later  examples.  The  crypt  at  Weatminaler  Abbey,  and  the 
»(hedi«l(  of  Winchester,  Worcester,  and  Qlouceeter,  afford  character- 
istic Bpecimena  of  Gorman  vaultjng.  Vaulted  ceilings  occur  In 
Norwich,  Durham,  Peterborough,  and  the  choir  of  CantarbulJ 
cathedrals.  Over  the  vaultjug  of  the  aisl«  was  in  the  large  churche* 
a  Triforium.    [Twfoiitum.} 

Bultrma,  to  which  buildings  in  Pointed  Gothic  are  indebted  for 
ao  much  of  their  character  and  effect,  can  hardly  be  said  to  exist  in 
Norman  architecture.  The  enormous  thickness  of  the  walls  and  their 
solidity,  owing  to  the  Bmallness  and  iitf  requency  of  aperturea  in  them, 
rendend  such  additional  support  unnacnsary,  even  when  the  vaulting 
of  the  roof  was  large  and  bold.  Hence  nothing  more  than  cdtho' 
bultmi,  oT.piloita-  itr^  (aa  they  are  conveniently  termed  by  Hr. 
Whewcdl),  were  introduced,  and  these  more  tor  the  Saks  of  produdng 
aome  variety  and  degree  of  eipressiou  thau  for  actual  strength,  their 
projection  beyond  the  general  plane  of  the  wall  being  very  inoonaider- 
able,  and  no  more  in  fact  than  that  of  the  corbelled  parapet,  or  cofM- 
tabU ;  consequently  buttna-stripe  do  not  ao  properlr  constitute  pro- 
jecting surfaces,  aa  the  Intermediate  spaces  of  wul  form  raoessed 
compartments,  or  large  pannels.  The  parapet  itaelf  waa  seldom  more 
than  a  plain  corbel-table,  without  battlement ;  but  sometimes,  instead 
of  forming  a  horizontal  line,  the  lower  edge  of  Uie  corbel  was  what 
might  be  deaoribed  aa  embattltd-rtvtrtid,  that  is,  indented  like  a  rang* 
of  batUements  banging  downward,  or  elae  made  wavy,  or  soallopad  with 


But  the  more  common  mode  w_   .. .  „ 

corbel  table  atraight,  with  a  aeries  of  corbel  mouldinga  beneath  it  fre- 
quently intersected  by  amall  blocks  at  intervals  (after  the  manner  of 
mudilliona),  which  were  either  left  plain  or  sculptured  with  grotesque 
heada  and  figures.  Occasionally  agam  the  corbelling  aaiumed  the  form 
of  a  aeries  of  small  interlacing  arches. 

PiUtirt  and  tMwiuu,  with  which  the  massive  circular  arch-pien,  or 
pieia  with  nook-shafta,  are  not  to  be  confounded,  exhibit  great  diversity 
of  character,  both  aa  to  proportions  and  decoration,  from  the  rudest 
and  plainest  forms  to  either  the  lightest  or  the  most  enriched.  Neither 
'    '  ill  to  obeerve 

o  reetrict  ihe 

iharacter  of  classic  columns.  P\Uar$,  on  the  contrary,  liave  very  great 
varietyof  proportions,  eitber  much  below  or  greatly  above  auch  standard, 
being  generally  adapted  to  the  load  they  have  to  auatain,  without  any 
regard  to  clasaio  or  any  other  metrical  proportional.  The  ahafta  are 
for  the  most  part  plain,  though  instances  occur  of  their  being  carved 
(as  waa  oltener  than  not  the  case  with  the  columns  of  Lumbardic 
porchea) ;  and  in  the  undercroft  at  Canterbury  Cathedral  there  are 
pillars  whose  shafts  are  fluted  spirally.  Raised  mouldings,  intersecting 
each  other  spirally  so  as  to  form  a  diamond-pattera  on  the  surface,  are 
unErequent ;   and  some  of  the  circular  arch-piera  in 
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NORMANDY,  CUSTOMARY   LAW  OF.     Prerioiu  to  Um  Gnt 

Rerolution  the  several  provincea  ioto  which  Fnace  wu  divided  were 
ohieBy  govemed  bj  a  Byatem  of  lawa  which,  (U-ising  origiiiAll;  from 


local  imgea,  becami 


Bicliat'i  GRnn,  Ontabntj. 
Aa  the  beat  way  peihapa  of  Impreaaing  on  the  memoTT  tbe  lea^ng 
choracteriBtica  of  Norouia  architecture,  we  shall  conclude  by  briefly 
coutniating  them  with  those  of  the  Poioted  Gothic  atyle. 


^ter  time  embodied  in  a  code  which  obtaitied 
leraigD,  and  bacame  the  eetabliahed  law  of  the 
proTinca.  Theae  codea  ware  Btyled  cuatoma,  coulnma,  and  have  been 
largely  and  learnedly  commented  upon  by  TariouB  juriiiteot  the  period, 
whoae  commantariea  were  oftffii  received  as  law.  The  customary  of 
Nonosndy  lacka  among  the  most  ancient  ut  these  customariaa. 
According  to  it,  laws,  cuatomi,  and  usagei,  were  regulatioiu  of  a  very 
different  authority :  the  laws  were  'enactod  by  the  aovereign,  reduced 
to  writing,  and  regiitered  by  the  exchequer,  afterwarda  denominated 
the  parUament  of  Rouen ;  oustoma  originated  with  the  people,  and  in 
time  wen  oominled  and  reduced  to  writing  by  the  supreme  authority' 
Hence  the  dinereuca  between  loi,  ut,  and  coutume,  as  understood  in 
the  ancient  proviiicet  of  France.  By  Ivi  waa  understood  the  royal 
ordinances  and  Roman  law ;  by  mutamft,  or  customs,  those  regulatioos 
which  had  been  compiled  and  received  the  sanction  of  the  sovereign  ; 
b^  tu  or  usage,  such  rcf[ulations  as  had  not  been  reduced  to  writing. 
Normandy,  both  as  an  Independent  state,  and  after  its  aoneiation  to 
the  crown  of  France,  may  be  said  to  have  had  three  distinct  codea ; 
U  grand  rouf  umur,  or  ancient  customary ;  la  dartt  niLe  fformatidt,  or 
Norman  charter ;  and  the  modem  custom.  The  ancient  and  modeni 
custom  related  more  particularly  to  property,  Ac ;  la  c^aru  aux 
Ni^nandt  to  the  political  liberty  of  the  subject.  The  Norman  charttt- 
waa  granted  by  Louis  X.,  its  principal  object  being  to  mtrain  the 
tinga  of  France  from  impoaing  too  heavy  burdens  on  their  Norman 
subjects.  This  charter  was  confirmed  v\x  times  from  its  promulgatioii 
to  the  reformation  of  the  customary  by  Henrr  III.,  which  affords  a  fair 
preaumpticn  tliat  it  had  been  often  violated.  The  customs  of  Nonnandy 
were  first  reduced  into  writing  by  ■  private  hsnd  in  the  reign  of 
Louis  IX.,  about  the  year  1229,  which  corresponds  with  U  Henry  IlL 
of  England.  Being  subjected  to  eiamination  under  Charles  IX.,  many 
of  its  reforms  were  snnctioned  by  the  high  authority  of  the  Chancetier 
I'HApital,  and  the  modern  reform  dates  from  1S89,  undo'  Heniy  III. 
This  cuatom  was  known  throughout  France  by  the  appellation  of 
la  tagt  cimtHme,  The  niunber  of  provincial  euatoms  of  France  before 
the  Revolution  were  reckoned  at  eighty,  and  its  local  ungea  at  nearly 
three  hundred.  In  Normandy  there  were  no  leaa  than  twenty-two 
diflerent  modea  of  devising  patrimonial  estates,  corrcapouding  to  the 
number  of  vicomt&  or  diitricts  uf  which  the  province  waa  compoaed. 

L'Ancieit  CuiUamio-  is  divided  into  125  chapters,  nearly  two-tJiirds  ol 
which  are  devoted  to  reguUte  the  duties  of  the  judicial  offlcen,  the 
proceeding!  in  the  different  courts,  and  the  respective  rights  and  obli- 
gations of  the  kings  of  France,  the  dukis  of  Normandy,  the  feudal  lords 
and  people.  The  transmission  of  property  by  willa  and  inheritAnce, 
which  occupies  so  largo  n  portion  of  modeni  law  and  of  the  reformed 
Niirman  taw  in  the  16th  century  forms  a  very  small  portion  of  the 
^nWm  Couiumi<T. 

The  mudem  or  reformed  Cbufumi'tr  dt  ffomandie  is  divided  into 
24  chapten,  which  are  subdivided  into  032  articles.  The  modeni 
t'ouf  unu  was  reformed  at  Rouen  on  Ist  July,  IGSG,  by  oommisaioaeia 
iqijioioted  by  Henry  til.  of  France  with  the  coocurrencs  of  the  pro- 
vincial authorities  known  as  ia  geni  da  troii  (latt,  or  three  ordera- 
n>|)rc3enting  the  nobility,  clergy,  and  people. 

Among  the  peculiar  customa  of  Normandy  waa  la  dameur  de  Ban, 
which  custom  still  prevails  in  the  Channel  Islands,  where  the  Norman 
ancient  customary  u  the  principal  law ;  and  may  be  denominated  a  ail 
upon  the  supreme  authority  for  justice,  "  appellatio  ad  principem  ad 
opem  In  lite  ferendam."  The  term  is  considered  to  be  derived  from 
Duke  Rollo,  or  aa  the  name  is  variously  spelt,  liaoul,  Roul,  and  Jtou 
(Du  Uoulin'a  '  Hist,  de  Nomiandie,'  lib.  i.  c  6,  and  lib.  vii.  c.  20), 
"  Haro  "  being  a  corruption  of  the  cry  Hal,  or  Ha  Rou,  by  which  this 
prince,  who  was  remarkable  for  his  justice,  is  said  to  have  been  invoked. 
It  ia  tiius  practised  in  the  Channel  Islands.  When  an  individual  con. 
aiderv  that  another  ia  infringing  upon  hla  right  nf  property,  he,  in  the 
preeence  of  two  witnesaee,  proteab  against  the  proceedings,  and,  crying 
out  three  time*  "  Haro,"  summons  the  trespasser  to  deairt.  Ha  then 
applies  to  the  judicial  authoritiai,  declarinR  wtiat  he  ha*  done,  and 
proceeds  to  the  register,  or  record  oIBcb,  where  note  I*  taken  of  Uie 
partlcutar  circumstancea  of  the  cose;  he  afterwards  brings  an  action 
Bgunst  the  trespHSer.  If  ha  neglect  to  do  so,  then  the  person  against 
whom  the  "  Haro  *  waa  cried  may  bring  his  action  against  him  who 
cried  it,  and  oblige  him,  if  ha  cannot  jus^^  his  proceedings,  to  deaiat 
and  submit  to  the  judgment  of  the  court  Upon  the  action  of  either 
of  the  parties  the  decision  ia  generally  referred  to  what  is  t«tmed 
HBC  <mu  de  jiutia,  or  an  eiamination  by  the  court  of  all  the  circum- 
atances  on  the  apot  itaeU.  The  party  condemned  is  subjected  to  a 
small  l!ne  and  pays  all  coaCa ;  in  addition  to  which  he  waa  formerly 
punished  by  what  was  termed  an  rr^rd  de  dtAtea^,  that  ia,  twenty- 
four  hours'  miprisonment ;  the  imploring  the  aid  of  the  prince  without 
cause  and  the  invaaion  uf  anotiier's  possession  being  accounted  er^ually 
criminal.  In  ancient  Nonnandy  parties  reaorted  to  the  dammr  aa 
Haro,  in  cases  of  assault  and  battery,  but  that  part  of  the  custom  has 
never  prevailed  In  the  Channel  laiandi. 

The  preaident  or  chief  judicial  officer  in  Onemaey  la  Itjll  styled 
bailiff,  ue  name  by  which  he  is  designated  In  the  anrient  OniEiMiisr 
de  Normatidit.    In  Jersey  ha  Is  st^ad  bailly,  by  which  tuune  he  Is 
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designated  in  the  modem  ciutomaty  of  the  same  ishmd.  In  Aldem^ 
this  officer  is  styled  juge.  In  each  island  he  is  appointed  by  the 
crown ;  and  his  authority  continues  much  the  same  as  laid  down  in 
the  ancient  0(nUumi€r.  It  is  his  duty  to  maintain  order,  to  decide 
according  to  law  and  usage  all  disputes  arising  between  parties  residing 
within  bis  jurisdiction;  and  to  put  down  all  thieyes,  incendiaries,  and 
other  malefactors. 

The  first  oommentary  on  the  Qrand  Coutumier  of  Normandy  was 
written  by  Rouill^,  a  jurist  of  Alen^on  (Quillaume  de  Rouill^, '  Com- 
mentaire  sur  la  Coutimie  de  Normandie/  foL,  1684,  reprinted  in  1539). 
It  was  followed  by  that  of  Terrien  of  Dieppe,  which  was  published  in 
1574,  after  his  death  (Guillaume  Terrien,'  Commentaire  sur  les  Coutumes 
anciennes  de  Normandie,'  fol.).  After  the  revision  of  the  customary 
in  1585,  seyeral  modem  commentaries  appeared.  The  best  editions  are 
'IMciaions  sur  chaque  article  de  la  Coutume  de  Normandie/  &o.,  par 
Pierre  de  Merville,  Paris,  1731,  foL ;  B^rault,  Josias,  bom  1563,  died 
1640,  '  Ck»mmentaire  sur  la  Coutume  de  Normandie,*  Rouen,  1684,  in 
foL;  Basnage,  Henri,  bom  1615,  died  1695,  'Commentaire  sur  la 
Coutume  de  Normandie,'  Rouen,  1678-1681 ;  Godefroy,  Jacques, 
'  Coutume  du  Pays  et  Duch^  de  Normandie  avec  les  Commentaires  de 
B^rault,  Qodefroy  et  d'Aviron,'  Rouen,  1684,  2  vols.  foL ;  Flaust,  Jean 
Baptiste,  bom  1711,  died  1783, '  Explication  de  la  Jurisprudence  et  de 
la  Coutume  de  Normandie,'  2  vols.  fol. ;  Pesnelle, '  Coutume  de  Nor- 
mandie avec  la  observations  de  Roupnel,'  Rouen,  1759,  in  4to ;  Houard, 
David,  bom  1725,  died  1803,  'Traits  sur  les  Coutumes  Aiiglo-Nor- 
mandes,'  Rouen,  1776,  4  vols.  4to. 

Hale,  in  his  '  History  of  the  Common  Law  of  England '  (chap,  vi.), 
maintains  that  the  '  Coutumier  of  Normandy '  was  written  long  after 
Glanville's  tract,  which  was  written  in  Henry  the  Second's  time ;  and 
that  the  Norman  collection  was  made  after  the  time  of  Henry  II.  appears 
from  its  mentioning  his  coronation,  and  appointing  it  for  the  limitation 
of  actions  ancestral,  which  must  at  least  have  been  thirty  years  after. 
"  Nay,  the  '  Coutumier '  appears  to  have  been  made  after  the  act  of 
settlement  of  Normandy  in  the  crown  of  France,  for  therein  is  specified 
the  institution  of  Philip,  king  of  France,  for  appointing  the  coronation 
of  king  Richard  L  for  Uie  liimtation  of  actions,  which  was  after  the  said 
Philip  s  full  possession  of  Normandy."  Hale's  opinion  is,  that  "  this 
similitude  of  the  laws  of  England  and  Normandy  was  not  by  confer- 
mation  of  the  laws  of  England  to  those  of '  Normandy,  but  by  con- 
formation of  the  laws  of  Normandy  to  England." 

NORROT.    [Heraldry. 

NORTH  AMERICAN  INDIANS.  The  name  of  Indians  was  appUed 
to  the  indigenous  inhabitants  of  America  on  the  first  discovery  of  that 
continent,  on  the  supposition  that  it  formed  a  part  of  Asia,  and  the 
name  hav  been  retained  ever  since.  B^  the  preat  majorityof  those  of  South 
America  considerable  progress  in  civilisation  had  been  made  at  the  time 
of  the  discovety,  as  is  proved  by  our  knowledge  of  the  kingdoms  of  Peru, 
Quito,  and,  fiirther  north,  Mexico,  and  vestiges  of  ttus  civilisation  have 
been  even  preserved.  A  further  portion  was  reduced  to  a  state  of  semi- 
civilisation  by  the  exertions  of  the  Roman  Catholic  missionarieB,  and 
their  influepce  is  still  visible  in  Paraguay  and  other  places.  Still  there 
are  a  few  tribes,  as  the  Abipones  in  Paraguay  [ABiPONiAirs,  in  Gboo. 
Div.],  the  Guarinis  in  Brazil,  and  a  few  others,  which  maintain  a  species 
of  independence  by  living  apart  from  the  more  civilised  portion.  But  in 
North  America,  though  pressed  on  all  sides  by  the  rapid  increase  of 
the  immigrant  European  population,  dispossessed  of  the  most  fertile 
parts  of  their  territories,  and  vastly  i^uced  in  numbers  by  successive 
wars  and  the  introduction  of  European  diseases  and  vices,  they  have, 
with  few  exceptions,  refused  to  amalgamate,  or  accept  the  opportunities 
of  improving  their  position,  but  maintain  their  savage  tastes,  manners, 
and  customs,  with  a  precarious  independence,  depending  on  their 
withdrawal  to  still  wilder  regions  as  civilised  man  advances  on  their 
position.  Their  numbers  now  are  not  estimated  at  more  than  1,500,000 
in  the  whole ;  they  are  scattered  over  a  vast  region,  and  they  consist  of 
a  great  variety  of  nations,  as  they  term  themselves,  from  the  fact  of 
their  speaking  a  variety  of  languages,  said  to  be  full  500  in  number, 
though  certainly  many  roots  are  common  to  most  of  them. 

George  Catlin,  in  his  '  Letters  and  Notes  on  the  Manners,  Customs, 
and  Condition  of  the  North  American  Indians,'  London,  1841,  says  that 
there  is  no  idolatry  found  amongst  them ;  all  worship  or  acknowledge 
one  Great  Spirit,  and  know  nothing  of  any  intermediator.  The  Mandans 
he  thinks  tne  relics  of  the  mythic  Welsh  expedition  of  Madoc.  They 
have  little  government,  though  each  tribe  has  a  chief.  The  chief, 
however,  has  little  real  authority,  and  is  in  fact  only  a  leader  in  war. 
They  have  no  established  laws  b^ond  the  few  penalties  established  by 
custom,  and  their  punishments  when  inflicted  are  crueL  War  is 
decided  on  by  the  chiefs  in  council ;  the  diief 's  pipe,  coloured  red,  is 
sent  through  the  country  by  messengers,  and  every  volunteer  draws  the 
smoke  once  through  its  stem,  and  thus  pledges  himself  to  serve  :  but 
he  is  still  a  volunteer,  and  is  only  restrained  by  jnide,  or  the 
shame  of  retreat,  or  by  feeling  an  immediate  interest  in  the  contest, 
from  quitting  the  cmef  whenever  he  chooses.  He  adds  that  little 
progress  has  oeen  made  in  mechanical  arts,  and  the  figures  cut  on 
rocks  or  in  turf  show  but  little  skill  in  design. 

The  phvsical  character  and  appearance  of  these  natives  has  been 
given  in  the  Man  of  America,  in  the  Gxoo.  Div.,  ooL  294 ;  but  we  may 
add  that  on  the  whole  they  do  not  exceed  the  average  stature  of 
Eoropeans,  but  in  some  tribes  the  men  exceed  six  feet  in  height;  that 


they  are  more  formed  for  fleetneas  than  for  strength ;  that  they  hm 
the  virtues  and  vices  of  most  savage  tribes,  hospitality  and  protectiga 
to  strangers  who  trust  them,  revenge  against  enemies,  want  of  prodenoe, 
and  intemperance.  Names  are  given  to  about  120  tribes  or  na^oau^ 
most  of  them  speaking  a  language  different  from  the  rest,  though  sasat 
of  them  now  number  but  a  few  scores,  and  many  but  a  few  hundreik 
We  shall  only  notice  a  few  of  the  more  important  of  these  tribes,  t^ic^ 
them  alphabetically,  in  accordance  with  our  general  arraxigementh 

Alffonquim.    [Aloohqudis,  in  Gsoa  Drv.l  ^ 

Arapahoi,  a  unall  tribe  of  about  4000  soulsy  inhabiting  the  plaini  d 
the  river  Platte,  at  enmity  with  the  Crows. 

Araphoei  are  neighbours  of  the  Oamanches,  inhabiting  tiie  Body 
mountains,  with  Santa  F^  on  the  south  and  the  coast  of  Oalifomia  cs 
the  west.  They,  with  the  Navahoes,  who  inhabit  nearly  the  msat 
districts,  have  much  harassed  the  American  settlers  in  CalifombL 

Aritxtratt  or  JUkctreea,  dwell  on  the  plains  of  the  Upper  Missocn, 
between  46*  and  47*  N.  lat.  They  are  skilful  horsemen,  were  aliia: 
with  the  Mandans  and  Minatarees,  and  hostile  to  the  Sioux,  vriiieh  are 
the  neighbouring  tribes.  Their  habitations  are  formed,  in  a  oonicai 
shape,  of  wooden  frames  interlaced  with  osiers ;  and  they  amoont  t» 
about  8000. 

Amnaboint,  or  stone-boQers,  so  called  becauas  they  oook  ti&rar  food 
by  inserting  hot  stones  suoce8sivel|r  in  a  pit  filled  with  water  till  the 
water  boils.  They  inhabit  the  plams  along  the  base  of  the  Rockj 
Mountains,  around  the  upper  part  of  the  Miuouri,  at  its  jonction  witk 
the  Tellow-sand  river.  Their  number  is  supposed  not  to  exceed  70^ 
They  are  horsemen,  and  use  the  gun  with  eflfect;  they  are  a  brsad 
of  the  Sioux,  and  are  ustially  allied  with  the  Crees  and  the  Ojibbemja, 
and  at  variance  with  the  Blackf eet. 

The  Beaver  Indians,  of  whom  little  'is  known,  dwell  about  the  forti 
of  the  Mackenzie  river,  west  of  Bear  Lake.  'Their  district  is  a  wide 
one.  With  the  Hare  Indians  and  Lottcheux,  who  extend  along  the  aai&B 
river  to  the  north,  it  reaches  from  about  61*  to  70*  N.  hut.,  where  th^ 
are  bounded  by  the  Esquimaux.    Their  numbers  are  unknown. 

The  Blackfeei  is  one  of  the  most  powerful  tribes  of  the  Rocb^ 
mountains ;  it  includes  several  minor  tribes,  as  the  Blood  TwHtMia^  the 
Surcees,  Grosventres,  Cotonnois,  &c,  and  their  numbers  are  eetiniateii 
at  20,000.  Wilks  ('Narrative  of  the  United  States  Exploring  Expe- 
dition, 1838  to  1842 ')  thinks  the  number  exaggerated ;  but  Catlin,  vbo 
was  among  them,  estimates  the  number,  including  all  the  sub-tribu 
(which,  however,  he  thinks  are  improperly  classed  as  Bladcfeet).  st 
28,000.  The  Blackfeet  proper  inhabit  the  district  around  the  souroes 
of  the  Missouri,  but  the  Blood  Indians  extend  to  the  roots  of  tbe 
Rocky  Mountains  on  the  west.  The  Blackfeet  are  of  middle  ^aturr 
and  robust  make ;  are  good  horsemen,  brave,  and  almost  oontinualljat 
war  with  one  or  other  of  the  surroimding  tribe& 

Bonacks,  or  Bannaeh,  are  widely  scattered  around  the  Snake  riva^, 
and  are  neighbours  and  foes  of  the  Blackfeet.  Thisir  numbers  are 
small,  but  they  are  brave  and  enterprising,  and  accustomed  to  tiie  i^ 
of  fire-arms. 

Camanckeee,  with  the  Pawnee  PieU  and  a  few  minor  tribes,  sudi  ai 
the  Kiowajrs  and  Wicos,  occupy  a  great  portion  of  Texas  about  the 
Washita  nver,  and  the  head  waters  Rio  del  Norte  and  the  Arkanss 
river,  the  Pawnees  extending  to  northern  California.  They  amoost 
together  to  about  19,000  souls,  have  large  numbers  of  hones,  are  danat; 
and  expert  riders,  but,  unlike  most  of  the  tribes,  are  not  active  on  their 
feet.  The  women  cultivate  maise  and  a  few  other  vegetables ;  the  men 
are  all  VTarriors,  and  have  mahitained  many  contests  with  the  Americas 
settiers.  The  Kioways  are  said  to  be  a  handsomer  race  than  tke 
Camanchees,  and  to  speak  a  different  language,  but  they  aie  ckse^ 
allied  in  manners. 

Cherohees.    [Chkrokeeb,  in  Geoo.  Div.] 

ChinooJn  is  apparentiy  a  general  name  for  a  number  of  ^ibea  thst 
inhabit  British  Columbia,  in  the  neighbourhood  of  the  Or^g^on.  Th^ 
are  shorty  bow-legged,  with  wedge-uke  heads,  produced  by  compres- 
sing the  skulls  of  ther  infants,  high  cheek-bones,  long  hsir,  aquiline 
noses,  and  of  a  light  copper-colour.  They  live  chiefly  on  fish.  T1» 
OkiUcoatam  are  found  about  Eraser's  river.  Other  sub-tribes  are  the 
Callapayas,  Cathlamaha,  Clatsops,  Rlaokataeks,  Wahkiaeums,  ai^ 
WallawaUas,  the  whole  amounting  to  between  3000  and  iOOO.  They 
live  principally  by  fishing,  the  salmon  caught  in  the  Columbia  river 
f ormmg  the  chief  part  of  their  food.  This  they  prepare  by  poundii^ 
the  salmon,  pressing  the  flesh  between  mats,  and  drying  it,  in  which 
state  it  will  keep  good  for  three  or  four  years. 

The  Chickaaw  and  Choctawi  were  located  in  Mississippi,  and  numbered 
about  10,000  souls,  but  they  have  been  transferred  by  the  United 
States  government  to  the  district  west  of  the  Mississippi,  where  they 
now  remain,  reduced  in  number. 

Chejfennei  number  about  2000 ;  thev  are  a  branch  of  the  Shawaji, 
and  were  originally  located  in  Wisoonsm,  whence  they  were  driven  by 
the  Sioux,  and  now  dwell  about  the  Cheyenne  river,  towards  the  sources 
of  the  Upper  Missouri.  They  are  a  tali  and  handsoooie  race,  poBseas 
many  horses,  and  the  women  raise  some  com  and  other  vegetablea 

Oreee  and  C^pewojfe  constitute  at  present  one  of  the  most  nnmmxa 
and  most  widely  extended  of  the  aboriginal  nations  which  inhabit  tlw 
interior  of  North  America,  amounting  to  upwards  of  10,000.  Thu 
Crees,  formeriy  called  by  tiie  IPVenoh  Rnistineaux,  inhabit  the  shores 
of  Hudson's  Bay  from  Moose  river,  which  falls  into  Uie  sooth-wertsn 


•^^ 


NORTH  AMERICAN  INDIANS. 


NORTH  AMERICAN  INDIANS. 


078 


comer  of  James  Bay,  to  the  mouth  of  Churchill  river  (about  59 
N.  lat.),  and  hence  they  esctend  westward  to  the  Athabasca  lake,  and 
to  the  plains  which  lie  betwixt  the  forks  of  the  Saskatchewan,  near 
Carlton  House.  They  do  not  extend  to  the  Rocky  Mountains,  the 
plains  lying  along  the  base  of  this  range  being  in  possession  of  a  branch 
of  the  Assineboin  Indians,  who  are  of  the  Sioux  stock,  and  speak  the 
language  of  the  Iroquois  or  Hurons.  The  Chippeways  inhabit  the 
country  about  Lakes  Michigan,  Huron,  and  Superior.  But  it  seems 
that  many  other  tribes  belong  to  the  same  stock  as  the  Crees ;  for  all 
the  nations  which  are  within  the  limits  of  the  United  States  north  of 
the  Ohio  and  east  of  the  MisHismppi  speak  languages  which  may  be  con- 
sidered only  as  dialects  of  that  spoken  by  the  Crees  and  Chippeways. 
[  AiiGOKQUiif  8,  in  OsoQ.  Dzv.]  (See '  Sir  G.  Simpson  and  North  American 
Indians,'  Kane.)  The  Leimapi,  one  of  these  tribes,  have  a  tradition 
amongst  them,  that  "  their  ancestors,  coming  from  the  westward,  took 
possession  of  the  whole  country  from  the  Missouri  to  the  Atlantic,  after 
driving  awav  or  destroying  the  original  inhabitants  of  the  land,  whom 
ti^ey  termed  Alligewi  In  this  migration  and  contest,  which  endured 
for  a  series  of  years,  the  Mengwe  or  Iroquois  kept  pace  with  them, 
moving  in  a  parallel  but  more  northern  line,  and  finally  settling  on  the 
bulks  of  the  St.  Lawrence  and  the  great  lakes  from  whence  it  flows." 
(Richardson  in  '  Franklin's  First  Journey.')  The  Crees,  like  the  other 
tribes  of  North  America,  live  upon  the  produce  of  the  chase  and  the 
fisheries  in  the  numerous  lakes  and  rivers  by  which  their  country  is 
watered.  No  kind  of  agriculture  has  been  introduced  among  them,  as 
among  those  tribes  that  inhabit  the  southern  portions  of  the  United 
States.  This  is  chiefly  to  be  ascribed  to  the  general  sterility  of  the 
countries  which  they  inhabit,  and  partly  to  the  rigour  of  the  climate. 
Even  in  the  European  settlements  no  attempt  to  sow  and  plant  has 
been  made  north  of  Carlton  House,  on  the  Saskatchewan,  and  at  the 
latter  place  only  on  a  small  scale.  The  hardships  to  which  their  manner 
of  life  frequently  exposes  them,  and  the  want  of  food  for  some  weeks 
together,  sometimes  compel  them  to  commit  cannibalism ;  and  Captain 
Bock  relates  instances  of  this,  and  others  of  their  abandoning  the  old 
and  infirm.  Instances  of  this  kind  are  on  record,  even  of  parents 
having  fed  on  their  own  children ;  but  these  extreme  cases  are  of  rare 
occurrence.  They  commonly  evince  a  strong  affection  for  their  off- 
spring, and  bowul  for  a  length  of  time  the  loss  of  their  relations. 
Europeans  are  very  little  acquainted  with  the  language  of  the  Crees. 
M'Keevor  has  added  a  short  vocabulary  to  his  voyage.  Dr.  Richardson 
collected  a  copious  and  valuable  vocabulary,  whidi  is  still  unpublished. 
Mr.  J.  Howse  of  Cirencester,  who  was  in  the  service  of  the  Hudson^s 
Bay  Ciompany  for  twenty  years,  has  prepared  under  the  sanction  of  the 
London  (Geographical  Society,  a  grammar  of  the  Cree  language.  (Back's 
'  Narrative  of  the  Arctic  Land  Expedition,'  in  1838, 1884,  and  1835.) 

Orukt  were,  at  the  begintiing  of  the  present  century,  one  of  the 
most  powerful  native  tribes  within  the  limits  of  the  United  States  of 
America.  They  occupied  nearly  all  the  countries  lying  north  of  31" 
K.  lat.,  between  the  FUnt  river,  the  eastern  branch  of  the  Chatahoochee, 
and  the  Tombldgee  or  western  branch  of  the  Mobile  river,  and  numbered 
nearly  24,000  souls.  Their  wars  with  the  United  States  were 
uniformly  unsuccessful,  and  they  have  now  been,  together  with  the 
Cherokees  and  Choctaws,  transported  to  a  district  west  of  the  Missis- 
sippi, a  large  tract  of  country  having  been  ceded>>  them  by  the  United 
States. 

Crows  \b  the  name  of  the  tribe  inhabiting  the  country  in  the  recesses 
of  the  Rocky  Mountains,  between  the  Wind  River  MountaLos  and  the 
river  Platte,  the  upper  part  of  the  Missouri  near  its  junction  with  the 
Yellow-Stone  river  to  the  Big-Hom  river  on  the  south-east.  They 
number  nearly  4000,  are  noted  for  their  predatory  habits,  horses  being 
especially  the  objects  of  their  plunder,  to  procure  which  they  extend 
their  excursions  for  long  distances  on  each  side  of  the  mountains,  and 
are  in  constant  hostility  with  all  the  surrounding  tribes. 

The  Hurons  between  Lakes  Huron  and  Ontario ;  the  once-powerful 
Troqwna,  who  extended  on  both  sides  of  the  Mississippi ;  the  Mohicans, 
who  were  at  home  in  Connecticut ;  the  Oneidas  uid  Onondaffos,  of 
New  York ;  the  Skawanoes  of  Pennsylvania,  to  which  may  be  added 
the  Ddawcares  from  Delaware  Bay,  are  now  idl  but  extinct.  The  last- 
named  two  have  both  possessed  Wyoming  at  different  times,  and  the 
bones  of  their  ancestors  repose  on  "  Susquehanna's  banks."  Except  the 
Delawares,  Shawanoes,  and  Oneidas,  of  whom  fragments  have  been 
located  west  of  the  Mississippi,  and  have  become  in  some  degree  agri- 
culturists, only  individuals  remain.  The  Iroquois  language,  however,  is 
said  to  be  yet  widely  spoken. 

The  laways,  who  only  number  1100,  live  between  the  forks  of  the 
Qrand  River  and  those  of  the  River  des  Moines  on  the  west  of 
Illinois^  They  are  probably  a  branch  of  the  Sioux,  whose  territory 
adjoins  them. 

The  Kiekapoos  are  a  small  tribe  of  about  800,  living  near  the  louth 
end  of  Lake  Michigan,  in  Illinois. 

The  Mandcms  were  one  of  the  most  curious  tribes.  They  were  located, 
prior  to  1840,  on  the  west  bank  of  the  Missouri,  1800  miles  above  St. 
Louis,  and  200  below  the  mouth  of  the  Yellow  Stone.  Number,  about 
2000.  They  did  not  bury,  but  placed  their  dead  on  soaffiildH,  there  to 
moulder  and  decay.  When  the  scaffolds  fell,  and  the  flesh  had  decayed, 
the  skulls  were  placed  on  the  ground  in  circles,  and  the  other  bones 
were  buried.  The  colour  of  tibe  hair  and  complexion  was  various : 
the  hair  of  females  in  youth  being  often  of  a  silvery  gray,  fine,  and 
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silky.  They  swam  not  like  Europeans,  but,  throwing  the  body  on  one 
side,  the  hand  was  drawn  through  the  water  inward  under  that  side, 
while  the  other  hand  reached  as  far  forward  as  possible,  out  of  the 
water,  till  the  lower  stroke  was  completed ;  then  the  side  was  changed, 
and  the  other  hand  was  drawn  through  the  water.  They  were  poly- 
gamists ;  as  the  wars  carried  off  so  many  men,  there  were  often  three 
females  to  one  male  in  a  tribe.  They  raised  com  (Indian),  pumpkins, 
&a,  all  the  labour  being  performed  by  the  women.  Thev  have  been 
since  exterminated  by  the  smallpox;  only  thirty,  it  is  stated  by 
Catlin,  having  survived,  and  these  were  killed  by  the  Sioux.  A  smaller 
tribe,  if tnotoreef,  were  their  allies,  or  dependents,  and  have  shared  the 
flame  fate. 

The  Miema/cs  Bie  a  small  tribe  stiU  existing  in  Nova  Scotia.  They 
exhibited  themselves  and  their  war-dance  to  the  Prince  of  Wales  on 
his  visit  to  America  in  1860. 

The  Monqwtis  or  Monkey  Indians,  inhabit  a  district  south-west  of 
Lake  Utah.  Little  is  known  of  them,  but  they  are  said  to  be  as  li^t- 
coloured  as  Spaniards,  neat  in  their  dress,  decorous  in  their  manner, 
and  their  women  to  be  beautif  uL  A  theory  has  been  raised  that  they 
are  the  descendants  of  the  Welsh  colony  led  by  Madoc,  though  oUiers 
suppose  the  Mandana  to  have  a  better  claim.  Not  enough  is  known  of 
eiUier  to  warrant  a  conclusion,  and  further  acquaintance  will  probably 
strip  them  of  some  of  their  favourable  attributes. 

The  Qjibbeways  dwell  east  of  the  Rocky  Mountains,  round  the  upper 
part  of  the  Missouri  at  its  junction  with  the  Yellow-Stone.  They  are 
imdoubtedly  a  branch  of  the  Chippeways ;  and  are  amongst  the  best- 
formed,  and  the  most  picturesque  in  tneir  dress  of  any  of  the  Indian 
tribes.  They  live  in  a  country  well-stocked  with  game,  are  of  robust 
make,  and  of  middle  stature.    They  number  not  more  than  1500. 

The  Oao^ef,  a  powerful  and  warlike  tribe,  are  found  chiefly  about  the 
Osage  and  White  rivers,  on  the  western  borders  of  Missouri  and 
Arkansas.  They  hunt  the  bufihlo,  but  raise  some  maiae.  The  Kansas, 
their  neighbours,  may  be  a  part  of  the  same  tribe,  as  they  resemble 
each  other  closely,  the  Kansas  ranging  along  the  river  of  that  name 
and  its  tributary  streams.    Together  they  number  upwards  of  5000. 

The  Pawnees  (who  are  not  to  be  confounded  with  the  Pawnee  Picti^ 
mentioned  before)  are  a  numerous  tribe  of  16,000  souls.  They  dwell 
in  the  plains  between  the  Platte  or  Nebraski  river  and  the  Missouri, 
m  lat.  42"  N.  and  long.  25*  to  28"  W.  They  are  horsemen,  and 
depredators. 

The  Potawattcmies  and  Miamis  roam  about  the  district  west  of 
Indiana,  on  the  Wabash  River,  south  of  lakd  Michigan,  and  number 
about  7000. 

Sacs  and  Foxes  inhabit  the  district  west  of  Wisconsin.  They  are 
brave  and  dangerous,  and  number  upwards  of  5000  souls,  but  they 
sold  their  hunting-groundsi,  256,000  acres,  on  the  loway  River,  and 
migrated. 

The  SenUnoles  were  once  a  powerful  tribe  in  Florida,  and  gave  much 
trouble  to  the  State.  They  still  amount  to  5000  in  number,  but  have 
been  removed  by  the  United  States  government. 

The  J^oux  or  Dacoias  are  by  far  the  meet  numerous  race  of  the 
Indian  tribes,  numbering  it  is  said  27,000  souls.  Their  territory  is  a 
wide  one,  extending  from  about  40*  80'  to  42*  15'  N.  lat.,  and  from 
the  Mississippi  to  the  Rocky  Mountains  west.  The  principal  settlement 
is  at  the  mouth  of  the  Teton  river  on  the  Upper  Missouri  They  are 
horsemen,  well  armed,  constantly  in  hostility  with  the  fur-hunters  of 
the  west,  and  with  most  of  the  neighbouring  tribes,  eq>ecially  with  the 
Blackfeet 

The  Snakes,  or  Shoshonees,  living  in  the  neighbourhood  of  the  Snake 
river  are  one  of  the  principal  tribes  of  the  southern  or  American 
portion  of  Columbia.  They  probably  amount  to  about  20,000  souls. 
The  Snakes  are  the  remains  of  a  tribe  driven  by  the  Blackf eet  from  thsSr 
old  possessions  on  the  Missouri.  A  part  of  them  are  called  Skooshooks 
or  Aggers,  a  degraded  race,  living  on  wild  roots,  whence  their  name. 
They  are  all  a  poor  and  depressed  race,  living  chiefly  on  fish,  and  often 
subjected  to  great  privation.  Another  tribe,  the  Flatheads,  higher  up 
among  the  roots  of  the  Rocky  Mountains,  betwem  Lewis  river  and 
Clarke's  river,  a  much  finer  race  of  men,  do  not  artificially  flatten 
the  skulL  They  are  associated  with  the  Nez  Perces,  and  the  Clamets 
or  Tootonez,  on  the  borders  of  North  California.  They  are  hunters 
and  fishers,  possessed  of  a  few  horses,  but  live  during  the  winter 
chiefly  on  roots.    They  number  probably  altogether  about  8000  souls. 

The  WvMuhagoes  and  Menemonies  dwell  in  the  country  east  of  the 
Mississippi,  and  west  of  Qreen  Bay,  about  the  Wisconsin  and  Fox 
rivers,  but  chiefly  at  the  Prairie  des  Chiens.  They  were  once  powerful 
tribes,  but  are  now  reduced,  and  number  about  4000  souls. 

The  government  of  the  United  States  have  removed  the  greater 
part  of  the  native  Indians  who  were  dwelling  within  their  dominions 
to  a  territory  west  of  the  states  of  Missouri,  Arkansas,  and  Louisiana; 
extending  tnence  to  Texas  and  the  Rooky  Mountains.  From  north 
to  south  they  are  located  in  the  following  order :— the  Eickapoos,  on 
an  affluent  of  the  Missouri,  in  about  N.  lat.  41*;  the  Delawares, 
Shawnees,  Kaskaskias,  Piankeshaws  and  Weahs,  Oneidas,  Tuskaruraa 
and  Quapaws,  Senecas,  Shawnees,  Cherokees,  Creeks,  Seminoles, 
Choctaws,  and  Chickasaws,  in  about  N.  lat  82*.  In  1858  the  Com- 
missioner of  Indian  Affidrs  estimated  the  total  number  of  Indians  in 
the  United  States  at  400,764,  of  whom  271,980  were  in  California, 
Oregon,  Texas  and  New  Mexico.    At  that  date  the  Indians  of  the  old 
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■tfttM  Bad  decreased  6S2  from  the  number  in  1826.  [IifDtAH  TjbbbitorY, 
in  Otoo,  DiT.] 

Therd  still  remain  a  great  number  of  tribes^  oonaieting  of  amall 
ntunbera,  who  chiefly  inhabit  the  tame  regions.  It  must  be  borne  in 
mind  alao  that  the  population  giren  ia  onljan  eatimate  made  at  Tarioua 
times,  and  ia  almost  oonstanfij  decreasing.  Even  the  places  they 
inhabit  can  only  be  vaguely  indicated,  as  they  are  constantly  trespassing 
on  each  other's  grounds,  Which  at«  much  intermixed,  and  the  weaker 
are  liniforinly  t&pdssessed  hf  the  stronger  races,  and  are  then  forced 
to  seek  other  gtounds  where  they  can  more  safely  remain.  The  recent 
extensive  emigrations  also  to  the  gold  regions  of  Ci^fomia>  that  of  the 
Mormons  and  others  to  Utah,  and  more  lately  the  passage  of  many  to 
the  English  settlement  on  Fraser^s  river  in  Columbia,  have  created 
highways  through  the  passes  of  the  Roeky  Mountains,  lessening  the 
dangers  from  the  predatoiy  habits  of  the  Indians,  still  more  weakening 
th^  powers  of  orance,  and  gradually  reducing  their  numbers. 

KOSOXOQT  (from  p6vos  and  \6yoi)  is  the  term  applied  to  the 
classification  and  arrangement  of  diseases.  It  was  early  found  in  the 
observation  of  the  symptoms  of  disease,  that  many  of  them  recurred 
<galh  and  again,  and  this  led  to  the  assigning  to  such  groups  of 
symptoms  particular  names.  Thus  we  find  that  the  term  fever  was 
early  applitxl  to  designate  a  certain  set  of  symptoms,  and,  as  any  of 
these  symptoms  preponderated,  the  fever  obtained  a  specific  name,  as 
putrid  fever,  petechial  fever,  kt.  But  not  only  were  symptoms  had 
mjourse  to  for  the  purpose  of  distinguishing  peculiar  forms  of  (fever, 
but  the  causes  and  the  locality  were  frequently  employed ;  thus  marsh, 
jaU,  hospital,  and  other  fevers  have  been  described.  In  this  way  the 
tnateriala  were  early  accumulated  fbr  the  formation  of  a  system  of 
nosology.  It  was  not,  however,  till  comparatively  modem  times,  that 
anything  like  a  scientific  system  of  arrangement  was  proposed.  One 
Of  the  earliest  of  these  was  that  of  Sauvages,  who,  taking  the  most 
prominent  symptoms  of  diseases  as  his  guide,  divided  them  into  ten 
grwt  classes  which  he  named  Vitia,  Febrcs,  Phlegmasiie,  Spasmi, 
Anhelattones,  Debilitates,  Dolores,  Vesanlw,  Fluxus,  snd  CachexieB. 
Undel"  these  cksses  were  arranged  various  orden :  thus,  tmder  the  flrtt 
gass  Vitia,  he  arranged  the  ohlers,  Maculae,  Efflorescentiie,  Phymata, 
Bxbreicentiaj,  Cystides,  Ectopia?,  Plagro.  The  order  Macuke  was 
dividfed  into  the  diseases  Leucoma,  Vitiligo,  Bphelis,  Gutta  rosea, 
KSBVus,  and  Ecchymoma.  This  classification  of  diseases  was  followed 
by  those  of  Linnseus,  Vogel,  Sager,  and  Macbride,  but  in  their  arrange- 
ments they  all  recognised  the  same  principle  of  classification  as 
Banvages,  and  made  their  division  of  diseases  to  depend  on  the  greater 
or  less  prominence  of  particular  symptoms.  All  these  systems,  were, 
however,  supplanted  hj  that  of  CuUen,  which  he  promulgated  in  the 
fccond  edition  of  his  '  Synopsis  Nosologic©  Mettiodloae/  The  foUowint 
plan  wiU  give  sn  idea  of  its  structure  :— 


Clabs  L— Ptbbxia 


Order  I. 


Fbbrxs. 
t  1.  InUrmiUenta. 

1  Tertiana 
8  Quartan* 
B  Quotidiana 

I  2.  OotUmtta* 

4  Bynocha 

5  Typhus 

6  Synochus 

Obdbb  IL 

PHL&OlfASUL 

t  phlogosis 
6  Ophthalmia 
fi  Phrenitis 

10  Pynanchf 

11  Pneumonia 

12  Carditis 

13  Peritonitis 

14  GaetritiB 
U  Klnteritis 

16  Hepatitis 

17  Splenitis 

18  Nephritis 

19  (Ostitis 

20  Hysteritis 
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21  Rheutnatismtui 

22  Odontal^a 

23  Podagra 

24  Arthropoufiis 

Ordbr  nil 

25  Variola 
29  Yaricell* 
27  Rubeola 
2S  Scarlatina 

29  Pestis 

30  Eiysipelas 

81  MUiaria 

82  Urticaria 
33  Pemphigua 
84  Aphtha 

Order  IV. 

MmuonnuAQiA 

30  Epistaxis 

86  HsemoptvBis 

87  Hscmorrhois 
38  Menorrhagia 

OfiDBR  V* 
PROFLtTVXA* 

80  Catorrhus 
40  Dysenteria 


Olabb  II.— Nkuroses. 


Ori»ii  I. 

COMATa* 

41  Apoplexia 
48  Paralysia 


Order  U. 

Adyjsamul 
46  Syncope 
44  Dyspepsia 


45  HypoehondriaAia 

46  Chlorods 

Order  llL 
Spashl 

4?  Tetanus 

48  Convulsio 

49  Chorea 

50  Raphania 

51  Epilepsia 

52  Palpitatio 

53  Asthma 

54  DyspnotMV 

55  Pertussis 


56  Pyrosis 

57  Colica 

58  Cholera 

59  Diarrhoea 

60  Diabetes 

61  Hysteria 

62  Hydrophobia 

Order  IT. 


63  Amentia 

64  Melancholia 

65  Mania 

66  Oneirodynia 


Class  III.--Caorexus. 


Order  I. 

Maroorbs. 

67  iTabes 

68  Atrophia 

Order  IL 

ISTOHSSCEirriA 

I  1.  Adiposes, 

69  Polysaroia 

S  2.  Flatuosof, 

70  Pneumatosis 

71  Tympanites  . 

72  Physometra 

§  3.  AquoBce, 

73  Anasarca 

74  Hydrocephalus 

Class  IV. 
Order  I. 

Dts^stbesul 

90  Caligo 

91  Amaurosis 

92  Dysopia 

93  Pseuaoblepsia 

94  Dysecoea 

95  Paracusis 

96  Anosmia 

97  Agheustia 

98  Anesthesia 

Order  II. 

Dtborsxls. 

f  1.  AppelUut  etrontik 

99  Bulimia 

100  Polydipsia 

101  Pica 

102  Satyriasis 

103  Nymphomania 

104  Nostalgia 

S  2.  AppetUtu  dtfimmUa. 

105  Anorexia 

106  Adipsia 

107  Anaphrodii^ 

Order  III. 

DTSOlKBSIAi 

108  Aphonia 

109  Mutitas 

110  Paraphonia 

111  PselUsmus 

112  Strabismus 

113  Dysphagia 

114  Contractura 

Order  IV, 

ArOOBMOBIS. 

115  Profusio 

116  Ephidrosia 

117  fiplphora 


75  Hydromehitla 

76  Hydroihorax 

77  Ascites 

78  Hydrometra 

79  Hydrocele 

§  4.  SolidcB. 

80  Physoonia 
61  BachitU 

Order  III. 


82  Scrofula 
88  Syphilis 

84  Scorbutus 

85  Elephantiasia 

86  Lepra 

87  ^ramba*sia 

88  Trichoma 

89  Icterus 

-LooAtES. 

118  Plyalkmufl 

119  Enorseis 

120  Qonorrhosa 

Obdbb  Y, 

121  Obstipatio 

122  Ischuria 

123  Dysuria 

124  Dyspermstismua 

125  Amenorrhoca 

Obdbb  VL 

TuMOREa. 

12^  Aneurisma 

127  Varix 

128  EochymoBia 

129  Soirrhua 

180  Cancer 

181  Bubo 

182  Sateoma 
188  Verrum 
134  Clavus 

185  Lupia 

186  Qanglion 

187  Hydatia 

188  Hydarthrua 

139  Ezostoaia 

Order  VH, 

EOTOFlJl. 

140  Hernia 

141  ProlapsuB 

142  Lnxatio 

Obdbb  VIIf« 

Dyaltbbs. 

143  Vulnus 

144  Ulcus 

145  Herpes 

146  Tinea 

147  Psoia 

148  Fractura 

149  Caries 


It  was  the  simplicity  of  this  system  which  reootnmended  it  to 
Mieral  adoption,  and  which  has  caused  it  to  ezarcisa  so  great  sa 
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NOSOLOaY. 


urosoLoaT. 


et3 


Influanoa  over  other  lystomi  of  pathology.  At  ths  same  time  it  will 
be  seen  that  this  and  tha  previous  ^tema  are  purely  aiiifieial,  aiDd 
frequently  bring  together  diaeasei  it  a  Tory  diMimilar  charaoter. 
Buoh  Bystems  have  also  led  to  the  impresaion  that  diaeaaea  have  a 
oharaoter  as  definite  a«  the  objects  o|  natural  history,  and  that  a 
species  in  the  one  can  be  as  easily  defined  as  the  i^eoies  of  another. 
But  it  beoomes  evident,  after  a  little  inquiry,  that,  with  the  exoeption 
of  those  diseases  that  depend  on  a  specific  contagion,  no  psrt  of  the 
idea  of  a  species  as  applied  to  plants  or  twiimali  can  be  made  use  of  to 
designate  particular  diseases. 

With  the  progress  of  a  sound  knowledge  of  physiology  and  pathology, 
many  attempts  have  been  made  to  give  a  more  natural  arrangement  ol 
diseases  than  that  of  Cullen.  Dr.  Mason  Ghx>d  divided  diwfaww  into 
the  following  six  dasaes  :— 


CLiftS  I. — 

Class  II. 

CLA88  III. 

Class  IV. 
Class  V.- 
Class  VL 


Oaliaca.    Diseases  of  the  digestive  functions. 
PaeumtUica,    Diseases  of  ^e  respiratory  function, 
—Jit^matica,    Diseases  of  the  sanguineous  function, 
-Newroticq.    Diseases  of  the  nervous  function. 
Gen^tioa,    Diae;(ses  of  the  sexual  function. 
-BccrUica.    Diseases  of  the  ezcement  function. 


This  system,  however  successful  it  may  be  regarded  in  its  primarv 
divisions,  was  too  technical  in  its  details  to  be  very  generally  employed. 
One  of  the  most  simple  of  natural  classifications  founded  on  patho- 
logical distinctions  is  that  of  Finel,  who  divides  diseases  into  levers, 
inflammations,  heemorrhages,  neuroses,  and  organic  affections. 

The  necessities  of  the  statist  h^ve  introduced  a  nosology  in  Eng- 
land, which  in  a  little  time  is  likely  to  supplant  all  others.  Already 
parts  of  this  system  have  been  adopted  by  medical  writers,  and  in  one 
instance,  an  entire  treatise  on  medicine  has  been  founded  on  it,  so  th^t 
although  it  has  not  yet  found  its  way  into  the  bulk  of  medical  treatises, 
there  can  be  no  doubt  that  it  is  destined  to  exercise  a  considerable 
influence  in  the  classification  of  disesse.  The  system  is  that  of  Dr. 
William  Farr,  and  is  the  one  adopted  by  the  Registrar  Qeneral  in  his 
weekly,  quarterly,  and  annual  reports  on  the  mortality  of  London  and 
England. 

Class  I.— Ztmotio  Diseases. 

Diseases  that  are  either  epidemio,  endemic,  or  contsgioua,  induced 
by  soma  specific  body,  or  by  the  want  of  food,  or  by  its  bad  quality. 


Ordeb  I. 

MiASMATio  Diseases. 

Small  pox 

Varioloid  disease 

Chicken  pox 

Miliaria 

Measles 

Scarlatina 

Hybrid  of  Measles  and  Scarlet 

fever 
Dengue 
Quinsv 
Diphtheria 
Mumps 
Croup 

Hooping  cough 
Typhoid  fever 
Helapsing  fever 
Typhus  fever 
Erysipelas 
Erythema 
Hospital  gwgreno 
Pyemia 
Metria 
The  Plague 
tarbuncle 
BoU 

Influenza 
Dysentery 
t)iarrhoea 
Cholera 
Tellow  fever 
Remittent  fever 
Crimean  fever 
Hong  Kong  fever,  &a 
Ague 
Rheumatism 

Ordeb  II. 
Ekthbtio  Disbasu, 
Syphilis,  primary 


Syphilis,  secondary 

Gonorrhoea 

Leprosy  (including  the  Greek 

elephantiasb,  and  the  leprosy 

of  Moses) 
Yaws 
Pellagra 
Radesyge 

Purulent  ophthalmia 
Glanders 
Hydrophobia 
Kerenica 
Malignant  pustule 

Obdeb  IIL 

DiETIO  DlSEASEg, 

Famine  Fever 

Sourvy 

Purpura 

Rickets 

Bronchocele 

Oretmism 

Alcoholism 

Delirium  tremens 


Obdeb  IY. 

Pabasitio  Disease, 

Thrush 

Porrigo 

Scabies 

PhthiriasiB 

Worms 

a  Hydatids 

h  Tape  worms 

e  Strongylus  gigw 

d  Round  worm 

e  Threadworm 

/  Guinea  wona 


Order  I. 

DiATHETio  Disease 

Gout 

Anaemia 

Dropsy 

Cancer 

Melanosis 

Lupus 

Canker 


Mortification 
Dry  gangrene 

Obdeb  II. 

Tubebculab  Diseases. 
Scrofula 

Mesenteric  tuberculosis 
Tubercular  peritonitis 
Phthisis 
Hydrocephalus 


Class  III,*— Local  Diseases. 

Sporadic  diseases  in  which  the  functions  of  particular  OT|;ans  or 
Kystems  are  disturbed  or  ol>Ut^rated  with  or  without  inflammation; 
Kometimes  hereditaiy. 


Class  IL^— CovmrunoNAL  Dibbasbs. 

Sporadic  diseases  affecting  several  organs,  in  which   new  morbid 
products  are  often  deposited,  sometimes  hereditary. 


Obdeb  L 

Bbadt  DisKAAita. 
Meningitis 
Encephalitis 
Cephalitis 
Myelitis 

Apoplexy 
Paralysis 

Shaking  Pali^ 
Chorea 

Ddirium  tremens 
Mania 

Monomaniac 

Dementia 

Epilepsy 

Hysteria 

Tetanus 

Convukiona 

Laryngismus 

Keur^Jgia        1 

Tio-doloureux  J 

Neuroma 

Obdeb  Ilr 

Hbabt  DisiAsn. 

Carditis 

Pericarditis 

Endocarditis 

Valvular  disease  of  heart 

^ype^trophy  of  hearf; 

Atrophy  of  neart 

Fatty  degeneration  of  heart 

Aneurism  of  heart 

Aneurism  of  aorta 

Angina  pectoris 

Fainting 

Arteritis 

Atheroma 

Phlebitis 

Varicose  veins 

Obbbb  III. 

LUNQ  PiSBASSS. 

HflBmoptyaia 

LaiyngitU 

Laryngismus 

Brohchitis 

Pleurisy 

Hydiothevan 

Empyema 

Pneumothovas 

Apoplexy  of  lungs 

Pneumonia 

Plenro«pneumonia 

Asthma 

Emphysema  of  luiigs 

Giindexa' asthma 

Miners'  asthma 

Comers' phthisis 

Obdeb  IY. 

BOWBL  piSBASp. 

Glossitis 

Stomatitis 

Pharyngitis 

(Esophagitis 

Gastritis 

Enteritis 

Peritonitis 


Hens 

CoBstipatioQ 

Intussusception 

Dyspepsia 

Pyrosis 

Gastralgia 

Heamatemeais 

Mclasna 

Bronsedskin 

Pancreatic  disenso 

Splenitis 

Hepatitis 

Jaundice 

GallstoneB 

Cirrhosis 

Ascites 

Obdeb  V. 

KmiTEr  Diseases. 
Nephritis 

gehuria 
iureaid 
Bright's  disease ) 
Albuminuria      | 
Diabetes 
Stone 
Qrayel 
H«ematurii^ 
Cystitis 

Obde?^  VJ, 

Qwnma  Dibbases. 

Varicocele 
Orchitis 
Hydrocele 
Hysteritis 
Uterine  tiU|oun9 
Ovarian  tiWomii 
Ovariaq  4rop^ 

Ordkb  VIL 

BajiB  AVD  'HvzoLn  Disbasiil 

Svnovitis 
Otstitis 
Exostosis 
Brittle  boqea 
Soft  bones 
(Spinal  curvators 
Caries 
Kecrosis 
Muscular  atrophy 

Obdbb  VIIL 

SkI^  DlQEASESy 

Roseoln 

Uriioaria 

Ee^«ma 

Herpes 

Pemphigw 

fiffUiym^ 
Impetigo 

Aqne 

Mentagift 

Lichen 

Prurigo 

Psoriasis 

Pityriasis 

phkjsmoB 
Whitlow 
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NOTARY, 


NOTR. 


Glass  IV. — ^DiviLOPMxirrAL  Diseases. 

Special  *^i^A»iw,  the  inddentaJ  result  of  the  formatiye,  reproductiye> 
and  nutritiye  prooesses. 


OrdebL 

DiYSLOFinDrTAL  DisiASis  or 
Childbiv. 

StiUbom 

Fremature  birth 

Atelectaaifl 

Malformation 

Cyanosis 

Spina  bifida 

Imperforate  Orifioot 

Idiotcy 

Congenital  deaf -dumbness 

Teething 


Obdeb  II. 

d^xlofmektal  diseases  ov 

Women. 
Chlorosis 
ChUdbirth 
Paramenia 
dimacteria 

Obdeb  III. 

dxvxlofmental  diseases  of 

Old  People. 
Old  age 

Obdeb  IV. 

Diseases  of  Nutbition. 

Atrophy 
Asthenia 


NOTARY.  This  word  is  derived  from  the  Roman  name  notaaiut,  a 
person  who  was  so  called  from  his  taking  down  in  notes  or  writing 
(notsD)  the  words  of  a  speaker.  The  notem  were  in  fact  short-hand 
writers,  for  it  is  dear  from  many  passages  of  anoient  writers  that  they 
used  symbols  of  abbreviation. 

"  Hio  et  lerlptor  erlt  ttiix  out  litem  Terbom  ett, 
Qniqne  nolli  llngnam  faperet  carsamqiie  lociaentls, 
Szeipieni  longaa  noTa  per  oompendia  voces." 

ManiUof,  *  Aitronom.' 

•*  Cnrraat  rerba  Uoet,  maaiu  est  ▼eloclor  illU, 
Nondiiin  Ungna  luiim,  deztra  peregit  opus," 

Martial,  '  Epig./  xiL  208. 

It  seems  that  the^  were  also  employed  to  take  down  a  man's  will  in 
writing.  The  notarii  were  often  slaves.  The  word  is  also  sometimee  used 
to  designate  a  secretaiy  to  the  princeps  or  emperor.  (Ausonius,  ^piff't 
186 ;  Gregor.  Namanz.,  in  the  letter  inscribed  rm  Vorapwi ;  Augustine, 
lib.  it,  'De  DoctrinA  Chri8tian&;'  Dig.  29,  tit.  1,  sec.  40;  Lampridius, 
Alex.  Sev.,  28 ;  see  also  the  references  in  Facdolati,  Notariut,) 

In  the  fourth  century,  the  notarii  were  called  Exceptores,  and  were 
employed  by  the  governors  of  the  Boman  provinces  to  draw  up  public 
documents.  But  the  persons  mentioned  under  the  later  Boman  law, 
who  co2Tesp<mded  most  nearly  to  the  modem  notary,  are  called  tabel- 
Uones.  Their  business  was  generallv  to  draw  up  contracts,  wills,  and 
other  instruments.  The  forty-fourth  Novel  treats  specially  of  them 
(vcpl  rw  ffvfi$oXatoypaip&f) ;  and  they  are  spoken  of  in  various  other 
parts  of  the  Novels,  and  in  the  Code.  {Cod.  xi.  tit.  68,  ftc.)  It  appears 
dear  that  as  the  word  notarius  is  the  origin  of  ihe  modem  term 
notary,  so  the  tabellio  is  the  person  from  whom  were  derived  the  func- 
tions of  the  modei^iotaiy  public. 

It  is  impossible  to  say  when  persons  under  the  name  and  exercising 
the  functions  of  notaries  were  first  known  in  England.  Spelman 
cites  some  charters  of  Edward  the  Confessor  as  beiog  executed  for  the 
king's  chancellor  by  notaries.  {Glota.  tit.  Notariui.)  '*  Notaries,"  are 
mentioned  with  "  procurators,  attomies,  executors,  and  maintainours," 
in  the  stat.  of  27  Edward  III.  c.  1.  They  were  officers  or  ministers  of 
the  ecclesiastical  courts,  and  may  therefore  have  been  introduced  into 
this  coimtiT  at  a  veiy  early  period.  It  is  generalljr  supposed  tiiat  the 
power  of  aiunitting  notaries  to  practice  was  vested  in  the  arohbiahop  of 
Canterbury  by  the  25  Hen.  YIII.  c.  21,  s.  4.  The  term  of  service  and 
the  manner  of  adnusaion  to  practice  are  now  regulated  by  the  41st 
Qeo.  III.  c.  79»  which  prescribes  that  no  person  in  England  shall  act 
as  a  public  notary  or  do  any  notarial  act  unless  he  is  duly  sworn, 
admitted,  and  enrolled  in  the  court  wherein  notaries  have  been 
accustomarily  sworn,  admitted,  and  enrolled.  He  must  also  have  been 
bound  by  oontraot  in  writing  to  serve  for  seven  years  to  a  notaiy, 
or  to  a  scrivener  uang  his  art  and  mystery  according  to  the  privi- 
lege and  custom  of  the  city  of  London.  Persons  who  act  as 
notaries  for  reward,  without  being  properly  admitted  and  enrolled, 
are  liable  for  eveiy  offence  to  forfeit  the  sum  of  50/. ;  but  British 
consuls  abroad  are  empowered  to  perform  notarial  acts  (6th  Qeo.  IV. 
c.  87,  s.  20).  The  licence  or  commiBsion  for  acting  as  a  notary  in 
England  requires  a  stamp  duty  of  802.,  and  in  Scotland  one  of  202.  The 
annual  certificate  is  the  same  as  for  attomies.  By  8  and  4  Will.  IV. 
c.  70,  the  provisions  of  41  Qeo.  IIL,  so  far  as  relates  to  the  apprentice- 
ship for  seven  years,  are  confined  to  London  and  Westminster,  South- 
wark,  and  a  circuit  of  ten  miles  from  the  Boyal  Exchange  in  London ; 
and  the  master  of  the  Court  of  Faculties  of  the  ardibishop  of  Canter- 
bury is  empowered  to  appoint  and  admit  any  attorney,  solicitor,  or 
proctor,  not  residing  within  the  above-mentioned  limits,  to  be  a  notary 
public,  to  practise  within  any  district  in  which  he  shall  see  good  reason 
for  making  such  appointment. 

The  original  buaness  of  notaries  was  to  make  all  kinds  of  legal 
instruments ;  they  are  often  spoken  of  in  former  times  as  the  persons 


who  made  wills  (Shepherd's  T<mchitone,  voL  iL  407,  Preston's  ed.) ;  but 
the  attorney  and  conveyancer  have  now  got  possession  of  this  part  ol 
their  business.  In  practice  their  business  is  now  limited  to  the 
attestation  of  deeds  and  writings  for  the  purpose  of  making  theoi 
authentic  in  other  countries,  but  principally  such  as  relate  to  mer- 
cantile transactions.  It  is  also  their  business  to  make  protsBts  of  Inlls 
of  exchange.  They  also  receive  and  take  the  affidavits  of  marizifln  and 
masters  of  ships. 

NOTATION.    [Stmbols.1 

NOTATION,  CHEMICAL.    [Chbmioal  Fobxxtui.] 

NOTATION,  in  music,  signifies  the  method  whereby  the  xdtch,  or 
time,  and  duration  of  musical  sounds  are  represented,  and  by  whk^ 
definite  periods  of  sUenoe,  called  ruts,  are  marked.  It  is  to  musk 
what  letters  and  punctuation  are  to  language. 

To  show  the  pitch,  the  Qreeks  used  the  letters  of  their  alphabet, 
placed  in  various  positions.  [Musio.]  The  Bomans  had  reoourse  to 
the  majuscules  of  their  own  alphabet  for  the  same  purpose,  tQl  the 
latter  part  of  the  6th  century,  when  St  Qregory,  or  Pope  Qregory  L, 
employed  the  first  seven  capital  Boman  letters  for  the  first  septeoazy, 
beginning  with  the  ▲  answering  to  the  lowest  space  in  our  base  def. 
For  the  next  ascending  sept^iary  he  used  the  corresponding  small 
letters ;  and  the  third  he  denoted  by  the  same  small  letters  douUed. 
Example,  explained  in  modem  notaUon : — 


ABODBFQa    be 
"  **  " 


d  e   f  gaabboeddee  ff^; 


Quido,  early  in  the  11th  century,  introduced,  it  ia  commonly  sup- 
posed, the  use  of  points  instead  of  letters,  which  he  placed  on  parallel 
unes,  giving  names  to  the  latter  by  means  of  letters,  which  have  mnK 
been  grsdually  transformed  into  those  signs  called  cieSa.  [Quido, 
in  Bioo.  Div. ;  Qamut  ;  Chxr.]  The  dots,  however,  of  Quido  only 
marked  the  degrees  of  high  and  low ;  to  Franco  of  Cologne  we  are 
indebted  for  c^racters  which  at  once  denoted  both  the  tune  and  time 
of  the  sounds.  [Musio.]  Of  these  he  invented  four,  and  their  rests ; 
namely,  the — 


La  ROB. 


LONO, 


Brsv^     and    SeinBam:. 


SatM,  or  marks  of  silence. 


IE 


These  were  valued  or  measured  by  the  semibreve.  The  breve  was 
equal  to  two  semibreves,  the  long  to  four,  and  the  large  to  ei^t. 
[Long,  &c.]  The  invention  of  the  minim,  crotchet,  quaver,  and  semi- 
quaver, is  ascribed  to  John  de  Muris,  a  doctor  of  the  Sorbonne,  who 
made  Uiis  important  addition  to  notation,  and  also  originated  certain 
characters  determining  the  measure,  in  the  year  1388.  The  demisemi- 
quaver  first  appeared  in  the  17th  centuiy,  and  about  the  middle  of  th« 
last  was  divided  into  halves.  Latterly  it  has  been  subdivided  into 
quarters,  and  even  into  eighths,  most  unnecessarily,  and  greatly  to  the 
perplexity  of  the  performer,  and,  consequently,  to  Uie  detriment  of  the 
art,  by  wantonly,  and  witii  mischievous  afifoctation,  throwiQg  diffi- 
culties in  tiie  way  of  its  attaioment. 

We  have  not  been  able  to  ascertain  at  what  time  the  sharp  and  flat 
were  brought  into  use.  The  sharp  was  at  first  square  in  form,  accord- 
ing to  Butler  ('  Principles,'  ftc,  1686).  The  flat  was  always  a  small  h. 
The  natural  is,  comparatively,  of  modem  date.  Till  towards  the  dose 
of  the  17th  century,  the  secondary  use  of  the  sharp  was  to  contradict 
the  fiat,  and  of  the  flat  to  contradict  the  sharp.  The  natural,  intro- 
duced at  nearly  the  same  time,  relieved  the  two  other  characters  from 
part  of  their  duty.  In  the  printed  score  of  Lully's  opera,  '  Pen^' 
dated  1684,  the  natural  does  not  appear ;  nor  even  in  his  '  Armide,' 
published  in  1710.  In  Purcell's  'Diocletian'  (1691)  sharps  and  flats 
contradict  each  other ;  but  the  natural  ia  occasionally  used.  [Shabp  ; 
Flat  ;  Natxtral.]  The  grouping  of  quavers,  ftc.,  by  means  of  lig^ 
tures,  or  ties,  joining  the  stems,  is  also  one  of  Uie  improvements  nuide 
in  the  latter  half  of  the  17th  century.  It  does  not  seem  to  have  been 
practised  in  1658,  when  Lawes  printed  his  '  Ayres,'  fto.  In  Lullj'a 
'  Proserpine '  (1680)  we  find  quavers  tied  at  the  bottom  of  their  stems, 
in  groups  of  four,  but  semiquavers  are  all  detached.  The  use  of  ban 
be^me  general  about  the  middle  of  the  17ih  century,  though  this 
mode  of  division  was  partially  adopted  much  earlier.  [Bar  ;  Aebbs- 
viATiONS;  Dot;  Notb;  Timb.] 

NOTE,  m  music,  a  character  which,  by  its  place  on  the  staff,  repre- 
sents a  sound,  and  by  its  form  determines  the  time  or  continuance  of 
such  sound.  There  are  six  notes  in  ordinary  use — ^the  semibrere, 
minim,  crotchet,  quaver,  semiquaver,  and  demiaemiquaver.  To  these 
may  be  added  the  breve,  yet  met  with  in  sacred  music ;  and  the  half- 
denusemiquaver,  much  used,  and  often  unnecessarily,  by  the  modems. 
[Bbbvb  ;  Sbmibrkve,  ftc.]  The  value  or  length  in  time  of  the  eemi- 
oreve  may  be  considered  as  unity :  the  minun  ia  |,  the  crotchet  |,  the 
quaver  |,  the  semiquaver  ^^  and  the  denusemiquaver  ^.  Hence  ii 
formed  the  following  Table  of  Proportions,  as  it  is  denominated ;— 


0^5 


NOTHING. 


NOTHING,  DIFFERENCES  OF. 
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Olio  BemibriBve 

8  Minima     .     . 

or 
4  Crotchets     \ 

or 
SQoaters 

or 
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S8  Demisemtquavera 


*-*      •     •    is  oquftl  to    • 
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r 


^s^     £-£=£/     g^-^-f 


fM^pp^p     tU££££f    C££££££r     tMi^tf 

And  hence  it  will  also  appear,  that  one  minim  \a  equal  to  two 
crotchets,  &c,;  one  crotchet  to  two  quavers,  &c.,  &;c. 

The  word  no^Ais  frequently  used  as  a  synonym  of  sound ;  thus  we 
say  a  high,  low,  loud,  or  soft  note,  or  the  note  a  ;  a  flat  note,  &c.  Some 
confusion  occasionally  arises  out  of  this  double  meaning;  but  the 
musical  nomenclature  is  very  imperfect,  and  any  attempt  to  improve 
this  or  any  other  branch  of  the  art  meets  with  little  support  from  its 
professors. 

NOTHING.  In  the  article  Invikitb  will  be  found  as  much  upon 
this  word  as  will  enable  us  to  dispense  with  the  consideration  of  the 
symbol  0,  aa  the  limit  approached  but  never  attained  by  the  continual 
(Uminution  of  magnitude. 

Among  the  terms  used  in  mathematical  language  are  nothing,  cij^er, 
and  zero.  The  etymologies  of  the  two  latter  terms  are  explained  imder 
those  heads  :  their  meanings  are  somewhat  different.  The  first  word, 
nothing,  implies  the  absende  of  all  magnitude,  but  its  occurrence  denotes 
either  that  magnitude  did  exist,  or  might  have  existed,  or  does  exist, 
under  similar  circumstances  in  other  problems,  or  in  the  same  problem 
under  different  points  of  view.  Were  it  not  for  this,  the  word  would 
be  useless :  thus  we  do  not  consider  it  necessary  to  speak  of  20/. 
generally  as  twenty  pounds,  no  shillings,  no  pence,  and  no  farthings. 
But  if  this  20/.  had  been  the  amount  of  a  number  of  sums,  the  symbol 
£20  0  0  would  be  useful  as  indicating  that  the  results  of  an  operation 
(addition)  had  left  no  quantities  in  places  where  beforehand  quantity 
might  have  been  expected.  The  term  unUy  would  .have  been  useless  in 
the  same  manner,  except  as  a  tacit  reference  to  other  units ;  anything 
we  please  is  one  of  its  kind,  and  accordinglv  the  indefinite  article  (a  or  an), 
which  is  certainly  on€  in  etymology,  has  lost  its  definite  monadic 
signification,  because  such  signification  is  useless.  This  point  is  of 
some  importance  to  the  mathematician,  as  justifying  a  use  of  the 
symbol  0  where  it  might  seem  redundant.  The  0  and  1  are  frequently 
useful  as  symbols  of  distinction  where  they  are  not  wanted  as  symbols 
of  operation :  in  like  manner,  in  common  language,  the  simple  phrase 
"  one  ox  and  no  sheep,"  though  it  implies  no  more  of  positive  conception 
than  the  more  simple  phrase  "  an  ox,"  may  be  a  proper  description 
where  the  second  would  be  no  such  thing. 

The  cipher  ia  0  considered  in  a  purely  arithmetical  point  of  view,  as 
the  mode  of  denoting  a  blank  column  intervening  between,  or  following, 
or  even  preceding,  columns  which  contain  significant  numbers. 

The  term  zero  considers  0  rather  as  a  starting  point  of  magnitude 
than  as  the  symbol  for  the  recognition  of  absence  of  all  magnitude,  and 
really  denotes,  not  the  entire  absence  of  magnitude,  but  the  arbitrary 
determination  to  reckon  all  magnitudes  by  their  excess  or  defect  from 
a  certain  zero  magnitude.  Thus  the  zero  point  of  the  thermometer 
does  not  mean  that  shown  when  there  is  no  temperature,  but  a  certain 
temperature,  that  of  freezing  water ;  and  degrees  above  and  below  zero 
indicate  excesses  or  defects  of  temperature  above  or  below  that  standard. 
It  is  then  perfectly  proper  to  say  that  ten  degrees  below  zero  is  a  lower 
temperature  than  five  degrees,  and  that  both  are  less  than  zero. 
Whenever  magnitude  is  considered  in  connection  with  modifications, 
the  zero  and  even  the  nothing  of .  such  magnitude  may  require  to  be 
considered  with  similar  modifications,  even  though  all  absolute  magni- 
tude is  lost.  Straight  lines,  for  example,  admit  of  consideration  with 
reference  not  only  to  their  lengths,  but  also  to  their  positions  and 
directions.  Let  the  straight  lines  diminish  each  by  an  approach  of  one 
extremity  towards  the  other,  and  position  and  direction  still  always 
distinguish  each  line  from  the  others,  though  all  be  of  the  same  linear 
magnitude  (length) ;  when  the  one  extremity  actually  reaches  the  other, 
length  is  destroyed,  but  one  indication  of  position  still  remains,  the 
fixed  extremity,  or  what  was  the  fixed  extremity  so  long  as  the  line 
had  length.  Different  points  {nothings  of  length)  still  teU  something 
about  the  positions  of  the  different  lines  which  left  them ;  and  there 
are  as  many  nothings  of  length  (distinguishable)  as  there  are  different 
points  in  space.  These  zeros,  as  it  might  be  proper  to  call  them,  are  of 
most  essential  consequence,  cu  zeros,  in  the  complete  method  of  con- 
necting the  explanations  of  symbols  in  algebra  (in  the  widest  sense  of 
the  term)  with  those  of  the  restricted  or  arithmetical  sense.  [Alokbra.] 
All  direction  however  has  disappeared  when  a  line  is  reduced  to  a 
point ;  and  considerations  arising  out  of  this,  the  principles  of  which 
appear  in  Feactiors,  YjjnBBisQ,  will  be  applied  in  the  artide 
Takgent. 

It  might  seem  as  if,  in  the  consideration  of  the  term  zero,  we  had 
commenced  an  explanation  of  negative  quantities,  and  had  obtained  a 


justification  of  the  phrase  lest  than  zero,  if  not  of  less  than  nothing. 
This  may  be  true  to  a  certain  extent,  too  limited  however  for  the  pur- 
poses of  algebra,  and  not  sufficiently  expressive  of  the  actual  meaning 
of  the  woids.  When  the  distinction  of  positive  and  negative  quantities 
is  explained  and  adopted,  the  terms  greater  and  less  are  no  longer  used 
in  their  simple  arithmetical  meaning,  but  take  a  wider  sign^cation, 
such  as  will  allow  old  theorems  of  arithmetic  to  remain  true  under  the 
same  phraseology  as  before.  After  an  express  extension  of  signification 
has  been  accorded  to  these  terms,  it  is  not  wonderful  that  uses  of  them 
should  be  perfectly  allowable  which  could  not  be  made  if  we  retained 
the  old  significations.  Those  who  use  the  extended  meanings,  without 
fully  understanding  and  admitting  them,  will  make  a  mystery  of 
algebra :  those  who  refuse  to  make  the  extensions,  and  yet  charge  others 
who  do  not  refuse  with  falling  into  all  the  absurdities  which  extended 
uses  without  extended  meanings  present  to  themselves,  are  precisely  in 
the  condition  of  the  honest  tar  who  asserted  that  the  French  were  such 
fools  as  not  to  know  the  difference  between  a  cabbage  and  a  shoe  (chou). 
But  those  again  who,  professing  to  use  extended  meanings,  do  not  take 
care  to  make  their  logic  conformable  to  them,  but  neglect  to  distinguish 
between  premises  wtuch  are  true  of  one  set  of  meanings  and  not  of  the 
other,  will  fall  into  such  mistakes  as  would  be  made  by  him  who  should 
conclude  that  blood  is  salt  water,  because  both  circulate  in  amis  (of  the 
human  body  and  of  the  sea). 
Admitting  the  scale  of  positive  and  negative  numbers, 

...  —8,  —2,  —1,  0,  +1,  +2,  +8, .  . . 

it  is  obvious  that  on  the  right  of  0,  on  which  we  have  quantities 
common  to  pure  arithmetic  and  algebra,  we  pass  from  the  greater  to 
the  less  by  moving  our  eyes  from  right  to  left ;  while  on  the  left  we 
have  no  meaning  at  all  of  greater  and  less  yet  established.  Let  us 
agree  then  that  we  are  to  pass  from  what  we  will  call  the  greater  to 
what  we  will  call  the  less  by  passing  from  right  to  left  in  all  cases;  and 
there  is  no  mystery  in  our  meaning  when  we  say  that  all  negative 
quantities  are  leas  than  0,  and  that  —10  is  less  than  — 5. 

But  is  this  convention  a  purely  arbitrary  one  f  We  answer  that  it 
rather  bears  the  character  of  interpretation  [Iktkrpretation]  than  of 
convention.  Having  new  modes  of  quantity,  with  corresponding 
extensions  of  addition  and  subtraction,  we  are  rather  to  ask  what  greater 
and  less  ought  to  mean  tnan  what,  with  liberty  of  choice,  we  shall  make 
them  mean.  The  great  characteristics  of  greater  and  less  (or  more  and 
less)  in  arithmetic  are,  that  the  more  you  add  the  more  you  get,-  and 
that  the  more  you  take  away  the  less  you  leave,  and  vice  versd.  The 
preceding  extensions  of  greater  and  less  are  the  only  ones  which  will 
allow  of  these  theorems  remaining  universally  true.    Thus 

8  +  (— 5)  =  — 2,  add  more,  and  3  +  ( -  4)  =  — 1, 

and  —1  is  greater  than  —2.    Again, 

-5_(— 12) =7,  subtract  less,  -5— (-18)=8, 

and  8  is  greater  than  7. 

It  is  however  to  be  remembered,  though  no  rule  has  been  laid  down 
upon  the  subject,  that  it  may  be  gathered  from  the  practice  of  writers 
that  the  terms  snuUier  and  diminuticn  do  not  accompany  less  in  its 
extended  meaning.  The  former  term  is  particularly  used  m  the  Diffe- 
rential Calculus  to  denote  an  approach  to  0,  which  in  a  negative 
quantity  is  algebraic  increase,  and  in  a  positive  quantity  diminution. 
And  many,  perhaps  aU,  writers  on  the  Differential  Calculus,  are  lax  in 
their  use  of  all  the  comparative  terms,  sometimes  emploving  them  in 
the  algebraical  and  sometimes  only  in  the  arithmetical  sense.  The 
inconvenience  is  not  very  great,  as  a  student  must  have  learned  to 
contend  with  greater  difficulties  than  those  of  an  unexplained  use  of 
dubious  terms,  before  he  is  able  to  make  his  way  to  the  higher  mathe- 
matics. But  it  mav  be  useful  to  give  him  a  hint  that,  in  reading  works 
of  analysis,  he  would  do  well  at  first  always  to  stop  for  a  moment  when 
the  word  greater  or  less  occurs,  and  ask  himself  whether  the  nroblem 
requires  and  allows  the  extended  signification  or  not,  and  to  make  some 
mark  of  distinction  in  every  place.  This  will  at  once  ensure  ths  sound- 
ness of  the  first  reading,  and  facilitate  the  second. 

NOTHING,  DIFFERENCES  OF.  This  name  is  given  to  certain 
numbers  which  are  used  in  so  many  different  theorems  that  it  is  worth 
while  to  tabulate  them,  and  to  consider  them  as  fundamental  numbers 
of  reference.  They  were  first  ^dfically  noted  in  this  point  of  view 
by  the  late  Bishop  Briinkley.  We  shall  here  confine  ourselves  to  a 
description  of  their  derivation,  an  expeditious  mode  of  calculating  them, 
a  table  of  some  of  their  values,  and  one  instance  of  their  U9e. 

If  we  take  a  series  of  terms  a,  h,  c,  e,  &a,  and  form  the  suocesaive 
differences  of  a  [Difverencks,  Calculus  or],  the  mabols  A  a,  A*a, 
&c,  have  a  meaning  which  refers  to  the  excess  of  o  above  a,  Ac  If 
then  a  should  happen  to  be=0,  the  symbols  AO,  A'O,  Ac,  may  stand 
for  finite  quantities :  for  instance  in — 

"2 

2      1 

6  2  1  2  &c.    A0=2,    A»0=1. 
9  1  1  " 
14  '^ 

But  as  the  preceding  series  is  a  set  of  values  of  ix{X'¥l)^l,in 
which  the  first  term  is  0  (x=l  gives  41.2—1),  it  would  be  necessary 
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NOTICE. 


NOTICE. 


in  uaiog  aeveral  series  beginning  with  0,  to  make  marki  of  distinction 
between  AO  in  one  series,  and  that  in  another.  The  most  useful  case 
is  that  in  which  whole  and  positive  powers  of  0, 1,  2,  Z,  ko.,  form  the 
series  in  question  :  thus  if  we  take  the  series  of  cubes, 

03=     0 


1»= 
2'= 

48= 


1 
8 

27 

64 


5»=125 


1 

7 

19 

87 

61 


6 
12 
18 
24 


6 
6 
6 


0 
0 


A.0»=1 
A'0'=6 
A'0»=6 
A^O»=0,&<j. 


The  symbol  A*  0  *,  wheneTor  m  is  greater  than  n,  stands  for  0 ; 
when  « is  =  »  it  stands  for  1  x  2  x  8  x  . . . .  x  «.  In  all  other  cases 
the  differences  of  0  "+^  may  be  found  fxx)m  those  of  0"  by  the  following 
equation : — 


It  is  frequently  useful  to  have  the  term  A".  0»-f-l-2.8...  (*•— l).f 
arranged  in  tables.  If  we  wish  to  make  this  8eparately«  we  haTs, 
denoting  the.  preceding  fraction  by  A  ^'K  0* 

^{r)  0  »i  =  A^r^^)  0"  +  r  A^'J  O"""* 

The  following  table  contuns  both  the  differences,  and  the  diffcreoct:^ 
divided,  aa  just  explained,  up  to  those  formed  from  the  aeries  of  te&± 
powers ;  arranged  so  that  simple  differences  must  be  looked  for  abore 
or  on  the  dotteid  lines,  and  divided  differences  below  the  dotted  lines; 
the  first  by  means  of  the  left  hand  column  and  highest  row  ;  the  seocad 
by  the  right  hand  column  and  lowest  row.    Thua-^ 
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The  only  one  not  in  the  table  is  A  t''^  O'  which  is  always  unity. 

The  uses  of  these  differences  mainly  consist  in  the  rapidity  with 
which  transformations  can  be  niade  by  means  of  them,  whether  of  a 
simple  algebraical  or  of  a  transcendental  kind :  such  M  the  foUowing» 
n  being  a  whole  number  :— 

3-=  a:+ A<'^0«.ic{a:-1)+A<»'  0*,x{x—l){z  +  2), 

+     &o. 
a?  =  a;  +  ar(x— 1), 

a^  =  x-¥Zx[x—l)  +  x(x—l)(x-2), 
x*=  x  +  7x{x—l)  +  6a:(a;— 1)(j:--2) 

+  x(x—l)  (a;-2)  (a;— 8), 

and  so  on.    [See  also  Operation  ;  Series.] 

The  following  works  contain  many  properties  of  these  numbers : 
Herschel,  '  Eiamples  of  the  Calculus  of  Finite  Differences/ /^oMim ; 
and '  Lib.  Useful  KnowL  :  Differential  and  Integral  Calculus,'  pp.  253- 
261.  and  807-811. 

NOTICE  is  a  term  used  in  English  law  with  reference  to  various 
kinds  of  transactions.  That  use  of  it  which  is  most  important,  and 
which  it  is  here  proposed  to  explain,  has  reference  to  contracts  of  buying 
and  selling,  and  mainly  so  far  as  such  contracts  come  under  the  cogni- 
sance of  courts  of  equity.  In  this  sense  notice  signifies  the  knowledge 
of  a  party  to  the  contract  of  any  fact  which  is  connected  with  the 
eontraot,  and  may  become  a  matter  of  dispute  either  between  the 
parties  to  the  contract,  or  between  them  or  any  of  them  apd  any  other 
person  not  a  party  to  that  contract.  The  term  notice  is  most  commonly 
applied  to  buying  and  selling  of  land,  or  some  interest  in  la^d,  and  the 
matter  generally  in  dispute  is,  whether  the  interest  of  a  person  who  is 
not  a  party  to  the  contract  is  in  any  way  to  be  affected  by  it. 

Notice,  in  English  law,  is  an  ambiguous  term,  and  has  diffsrent 
meanings  according  as  we  contemplate  the  giver  or  the  receiver  of  what 
is  called  notice.  To  give  notice  is  to  communicate  something  to 
another  person  :  the  person  who  receives  the  communication  ia  said  to 
Aave  notice,  and  when  it  is  proved  that  he  has  had  such  notice,  he  is 
presumed  to  have  knowledge  of  the  thing  communicated.  Thus  notice 
oomes  to  have  the  meaning  of  kwneledge  when  applied  to  him  who  is 
the  receiver  of  the  notice;  and  it  is  not  always  easy  to  avoid  the 
ambiguity  resulting  from  this  double  meaning  of  the  word. 

Notice  of  a  fact  (notice  being  here  considered  with  reference  to  the 
reeeiver)  may  mean  either  knowledge  of  the  fact  itself,  or  knowledge 
of  some  other  fact  from  which  arises  a  legal  presumption  of  knowledge 
of  the  fact  itself.  In  both  cases  the  knowledge  must  be  proved  by 
evidence,  and  the  only  difference  in  the  evidence  ia  thia ;  in  we  former 
eaae  a  fact  ia  to  be  proved,  which  fact,  when  proved,  shall  be  considered 
knowledge ;  and  in  the  second  ease  a  fact  is  to  be  proved,  which  cannot 
be  considered  as  knowledge,  but  is  a  fact  the  establishment  of  which 
leads  to  a  legal  presumption,  that  Is,  to  an  inference  of  some  fact  which 
is  considered  as  knowledge.  If  a  man  receive  a  written  communication 
from  another  person  of  a  certain  demand  upon  him  by  such  person,  all 
that  can  be  proved  by  evidence  is  that  he  did  receive  such  communi- 
cation ;  but  that  fact  being  establiahed,  all  the  world  imputes  to  the 
receiver  of  such  communication  knowledge  of  the  demand  contained  in 
it.  The  fact,  in  order  to  have  any  relation  to  the  contn^t,  must  of 
oourse  be  such  a  Cact  as  would  affect  the  contract  if  it  were  expressly 
laade  part  of  it.    A  fact  of  this  kind  then  being  established,  which  u 


either  knowledge  or  legal  presumption  of  knowledge,  the  l^gal  concla- 
sion  is,  that  the  person  who  had  such  knowledge  at  the  time  of  nuking 
the  contract  must  be  considered  as  having  acquiesced  in  auch  fact ;  m 
other  words,  such  fact  must  be  considered  to  have  the  same  efftiot  sa  if 
it  were  expressed  in  and  incorporated  with  the  contract. 

Notice  has  been  divided  by  writers  on  Knglish  law  into  ''actual* 
and  **  constructive."  Of  "  actual  notice,**  it  ia  said  that  "  to  constituU 
a  binding  notice,  it  must  be  given  by  a  person  interested  in  the  pro- 
perty, and  in  the  course  of  the  treaty  for  the  purchase.  Vague  repiru 
from  persons  not  interested  in  the  property,  will  not  affect  the  par- 
ohaser's  conscience  j  nor  will  he  be  bound  bj^  notice  in  a  previous  tnu» 
action  which  he  mav  have  forgotten.  (Lord  St.  Leomutla,  '  Vend'.4i 
and  Purchasers/  13th  edit.  p.  621.)  The  same  author  saya  of  '*  c^ui- 
Btructive  notice,"  that  ''in  its  nature  it  is  no  more  than  evidence  of 
notice,  Uie  presumptions  of  which  are  so  violent,  that  the  court  wiU 
not  allow  even  of  its  being  controverted ;  but  courts  of  equity  will  not 
extend  the  doctrine  to  cases  to  which  it  haa  not  hitherto  been  held 
applicable.''  The  difference  between  the  two  kinda  of  notice  seems  to 
be  ratl^er  in  degree  than  in  kind.  In  addition  to  what  has  been  aud 
on  the  general  subject  of  knowledge,  we  may  take  an  instance  of  what 
would  be  called  actual  notice  in  Bnc^ish  law.  We  will  suppose  this 
actual  notice  to  be  a  stsvtement  in  writing  made  by  a  person  interested 
in  a  certain  pieoe  of  land  and  in  the  course  of  the  treaty  for  the  pur> 
chase  of  it,  and  by  him  handed  to  the  purchaser.  Now  it  is  obvious 
that  all  this,  when  proved,  does  not  mate  the  knowledge  of  the  pur- 
chaser;  but  these  facts,  when  proved,  are  evidence,  of  knowledge, "  the 
presumptions  of  which  are  so  violent "  that  the  universal  consent  of 
mankind  "  wUl  not  allow  even  of  its  being  controverted."  There  is 
then  no  further  distinction  between  actual  and  constructive  notice, 
conaidered  aa  a  matter  belonging  to  the  general  subject  of  evidence, 
than  what  haa  been  already  stated ;  and  the  only  question  which  can 
arise  in  any  system  of  law  is,  what  facts,  not  capable  of  b«ng  oon- 
sidwed  aa  knowledge,  shall  be  conaidered,  when  proved,  aa  leading  to 
a  legal  presumption  of  such  facts  as  may  be  conaiaered  knowledge. 

These  general  principles  will  be  better  understood  by  their  applica- 
tion to  particular  cases,  in  English  law,  of  buying  and  selling  land. 
But  it  should  be  premised  that  there  are  cases  of  what  is  often  called 
notice,  in  English  law,  where  no  knowledge  of  anvthing  is  proved,  but 
the  existence  of  a  certain  thing  is  proved,  and  then  notice  ia  legally 
imputed  to  the  person  to  be  affected  by  it.  Thus,  when  there  is  a 
pubUo  act  of  parliament,  everybody  ia  legally  supposed  to  have  notice 
of  iU  But  thia  ia  notice  which  ariaes  from  positive  law,  and  is  not 
presumed  from  the  proved  knowledge  of  another  fact ;  it  would  theie- 
fore  be  more  appropriate  to  give  it  some  other  name,  and  not  to  con- 
found it,  aa  somo  text  writers  do,  with  that  which  they  call  constructive 
notice.  Another  example  of  such  notice  made  by  positive  law  is, 
where  there  is  a  suit  pending*  which  may  affect  the  aubject  of  sale; 
in  this  case  the  purchaser  is  also  said  to  have  notice  of  it,  and  he  Uuyi 
subject  to  what  may  be  decreed  in  the  suit^  All  conveyances  by  aoy 
bankrupt  bandfde  made  and  executed  before  the  date  of  the  fihng  a 
petition  of  adjudication  are  valid,  notwithstanding  any  prior  act  of 
bankruptcy  committed  by  the  h^krupt,  provided  Uie  pemon  to  whom 

*  By  the  Act  2  Yict.  e.  11«  purchtscrs  and  xfiortagees  are  not  to  ha  bound  hf 
lit  pendent,  of  whieh  they  have  not  express  noUoe,  unleea  the  namai,  fte.,  of  tht 
parties  to  be  affected  thereby  are  registered,  as  the  Act  preaeribea. 
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tbe  conTeyanoe  U  made  had  jnot  at  the  time  of  such  conveyance  notice 
of  any  prior  act  of  bankruptcy  committed  by  the  bankrupt. 

Where  facts  are  proved  to  be  known  to  a  man  which  are  sufficient 
to  make  him  inquire  further,  he  is  considered  to  know  all  that  he 
might  have  known  if  he  had  made  inquiry.  For  instance,  if  a  man 
buys  an  estate  which  ia  in  the  possession  of  a  tenant,  notice  of  such 
posaesaion  is  notice  of  any  lease  or  other  interest  which  the  tenant  may 
have  in  the  estate ;  and  though  the  seller  may  affect  to  sell  the  com- 
plete  and  immediate  interest  in  the  estate,  the  buyer  will  take  it  sub- 
ject to  the  interest  of  the  tenant.  And  if  a  tenant  under  a  lease  has 
some  further  interest  in  the  land  by  agreement  posterior  to  the  date  of 
the  lease,  the  buyer  of  the  land,  who  has  notice  of  the  tenant's  posses- 
sion, has  constructive  notice  of  such  agreement,  and  therefore  he  buys 
the  estate  subject  to  all  the  tenant's  rights.  It  will  of  course  be 
observed  that  the  contract  of  a  purchaser  with  a  seller  cannot  affect 
the  previous  contract,  about  the  same  land,  of  another  person  with  the 
same  seller,  so  far  as  the  mutual  rights  and  liabilities  of  the  seller  and 
that  other  person  are  concerned.  But  the  question  between  the  two 
persons  who  have  dealt  with  the  seller  is.  Which  of  the  two  is  to  have 
that  thing  which  he  has  agreed  to  buy,  and  which  of  the  two  is  to 
have  the  trouble  of  settling  the  dispute  with  the  seller.  It  is  deter- 
mined that  the  subsequent  contractor,  who  has  what  is  called  notice  of 
the  former  contract,  must  be  considered  as  having  the  benefit  of  his 
own  contract,  but  still  subject  to  the  prior  contract ;  and  if  he  has 
bought  the  estate  and  obtained  a  conveyance  of  it,  having  notice  of  a 
prior  contract  for  sale,  he  wUl  be  compelled  to  convey  the  estate  to 
the  person  who  had  such  prior  contract  with  the  vendor.  If  the  prior 
contractor  has  obtained  any  legal  estate  in  the  land,  the  buyer,  of 
course,  whether  he  has  notice  or  not,  only  obtains  from  the  vendor 
such  interest  as  he  can  sell. 

That  which  is  notice  to  a  man's  agent  ia  notice  to  himself,  provided 
the  agent  has  the  notice  in  the  transaction  in  which  he  acts  as 
agent.  This  doctrine  is  obviously  founded  on  the  legal  identity  of  the 
principal  and  agent,  in  all  matters  which  the  principal  transacts  by  his 
agent. 

It  seems  to  be  determined  that  the  mere  fact  of  a  man  being  witness 
to  the  execution  of  a  deed,  will  not  be  notice  to  him  of  the  contents  of 
the  deed ;  for  the  nature  of  that  transaction  called  witnessing  a  deed  is 
not  in  any  way  connected  with  a  knowledge  of  the  contents  of  the 
deed. 

Sometimes  a  person  who  is  entitled  to  a  sum  of  money  or  the  interest 
of  a  sum  of  money  which  is. in  the  hands  of  a  trustee,  will  fraudulently 
sell  his  interest  twice  over.  A  second  purchaser,  who  has  no  notice  of 
the  former  transaction,  and  f/ivcs  notice,  that  is,  communicates  in  a  way 
that  cannot  be  misunderstood  the  fact  of  his  purchsae  to  the  trustee 
before  the  former  purchaser  does,  is  entitled  to  have  what  he  has 
bought,  in  preference  to  the  other  purchaser.  By  not  having  notice,  he 
purchases  a  good  title,  and  acquires  a  right  to  what  he  has  bought, 
equal  to  the  first  purchaser's  right ;  by  giving  notice,  he  secures  that 
which  he  has  purchased.  This  is  a  good  example  of  Notice,  viewed 
under  two  different  aspects,  which  should  not  be  confotmded. 

Other  examples  of  notice  may  be  found  in  the  text  books. 

It  will  be  collected  from  what  has  been  said,  that  cases  of  this  kind 
of  notice  under  consideration,  are  cases  in  which  three  persons  at  least 
are  generally  concerned,  a  seller,  a  buyer,  and  some  person  who  is 
interested  in  disputing  the  buyer's  title  to  the  thing  which  he  has 
bought.  The  term  is  also  applied,  though  less  frequently,  to  the  case 
of  a  seller  and  buyer  only  ;  for  that  which  may  be  called  notice  in  the 
other  case  may  be  equally  well  called  notice  in  this.  The  seller  may 
not  intend  to  conceal  or  misrepresent  any  fact,  and  he  may  think  that 
he  has  said  everything  that  was  necessary,  and  the  buyer  may  think 
that  he  was  buying  the  whole  of  an  estate  when  the  vendor  wa«  only 
selling  the  estate  subject  to  certun  encumbrances  ]  and  the  state  of 
facts  may  be  such  as  would  be  evidence  of  notice  to  the  purchaser  as 
against  a  party  who  had  contracted  with  the  vendor  previous  to  himself. 
The  quration  then  comes,  whether  such  state  of  facts  ia  to  be  considered 
as  notice  to  the  purchaser,  in  the  case  now  supposed,  as  against  the 
vendor,  and  equally  binding  on  him  as  it  would  be  in  the  case  of  a  prior 
contracting  purchaser.  It  may  be  observed  that  the  doctrine  of  notice, 
as  between  a  seller  and  a  single  buyer,  has  been  applied  to  the  case  of  a 
lease,  where  it  was  held  that  notice  of  a  lease  to  a  purchaser  was  notice 
of  its  contents ;  but  this  doctrine  was  derived  from  a  case  wherein  three 
pat-ties  were  concerned,  a  seller,  a  lessee,  and  a  purchaser,  and  it  does 
ftot  appear  to  have  been  considered  that  the  question  of  notice  between 
two  purchasers,  or  two  parties  claiming  an  interest  in  land  against  a 
third  person,  is  not  quite  the  same  thing  as  the  case  of  a  dispute  between 
two  persons  only,  a  seller  and  a  buyer.  (Hall  v.  Smith,  14  Ve.,  426, 
4S7.)  This  kind  of  question  however,  in  English  law,  would  be  more 
properly  considered  under  the  heads  of  Concealment,  Suppressi()h,  or 
Misrepresentation^  which  are  a  species  of  fraud ;  or  tmder  the  head  of 
Mi<:t.-ike. 

The  question  of  notice  is  one  of  great  practical  importance.  Bo  far 
a<9  relates  to  what  shall  be  evidence  of  notice,  it  wiU  vary  greatly  in 
different  svstems  of  jurisprudence ;  so  far  as  concerns  its  true  nature, 
it  belongs  to  the  general  doctrine  of  eontraets. 

NOUN  (in  Grammar),  the  name  of  one  of  the  parts  of  speech  into 
which  grammarians  have  distributed  the  words  of  a  language.  The 
noun  generally  expresses  the  subject  of  discourse,  or  the  name  (nomen) 


of  the  thiilg  spoken  of,  as  hm*H,  table,  darkness,  &c ;  but  it  may  also  be 
used  as  the  predicate,  as  in  the  sentence,  "  Tin  is  a  metal,"  where  both 
"  tin"  and  **  metal"  are  nouns. 

So  far  as  respects  the  form  of  nouns,  that  is,  the  sounds  of  which 
they  are  composed,  they  are  capable  of  olassificaiion  in  all  languages. 
The  nature  of  this  classification  may  be  explained  from  examples  in 
our  own  language.  Many  nouns  are  simple  roots,  as  korte,  ship,  man, 
tree  ;  while  othera  are  formed  by  adding  a  suffix  to  the  root  or  to  other 
words.    [NoTioir,  Notional.] 

The  following  list  of  nouns,  formed  by  suffixes,  belong  to  the  Saxon 
part  of  our  language.  A  few  examples  of  each  suffix  are  given  in  oider 
to  show  the  use  of  each  suffix  more  clearly :~« 


build-er 
box-er 
walk-er 
Bcoff-er 


Ster, 

game-ster 
maltster 
Bong-ster 
pun-ster 


Ard. 

drunk-ard 
slugg-ard 
dast-ard 
blink-ard 


Eer. 
mountain 
chariot-eer 
musket-eer 
angin-eer 


Some  of  the  words  in  er,  ster,  and  other  terminations,  have  a 
corresponding  feminine  termination  in  ess,  ix,  or  stress,  as  murderess, 
aony stress,  executrix.    The  termination  to;  is  of  Latin  origin. 


Ling. 

fatting 
firat-ling 

darling  (dear-ling) 
fond-lmg 


Kin. 

lamb-kin 
pump-kin 
pip- kin 
manni-kin 


Let. 

rivu-let 
cut-let 
stream-let 
is-let 


These  three  terminations  generally,  but  not  always,  give  to  the  root 
the  notion  of  smallness,  and  hence  they  belong  to  uie  class  c^l^ 
diminutives. 


Dom* 

Hood. 

Kesi. 

king-dom 

boy-hood 

bad-ness 

wis-dom 

child-hood 

basc-ness 

prince-dom 

false-hood 

oold-ness 

thral-dom 

man-hood 

dark-ness 

Rick— asbishop-ric;  Wick — as 

bail-wick. 

Th  (from  adjcctires,  with 

T  (mostly  past 

Ship. 

s  change  in  the  vowel). 

participles). 

friend-ship 

length 

gift 

hard-ahip 

bread-th 

draft 

partner  ship 

depth 

join-t 

court-ship 

streng-th 

thef-t 

The  following  terminations  are  of  Latiii  and  Qreek  origin,  though 
most  of  them  seem  to  have  come  through  the  Norman  portion  of 
our  language : — 

An  or  Ian.  Ancc.  Ancf.J 

pag-an  abund-ance  depend-anoy 

artis-an  repent-anoe  expect-aooy 

guard-ian  resist-ance  ocoup-ancy 

traged-ian  observ-ance  vac-ancy 


Acy.* 

conspir-aCy 
&ll-acy 
.  suprem-acy 
lun-acy 


Age.f 

appendage 
band-age 
broker-age 
cordage 


Ary. 


api-ary 
lumin-ary 
emiss-ary 
libr-ary 

£nt. 

correspond- 
presid-ent 
stud-ent 
ag-ent 

Ism. 

athe-ism 
bapt-iam 
critic-ism 
fanatic-ism 

Or  or  Tor 

correct-or 
inapect-or 
jur-or 
edit-or 


Ate. 

advo-cate 
potent-ate 
prim-ate 
gradu-ate 


Ence. 

consci-ence 

couscqu-enca 


Ency. 

agency 
dem-enoy 


Ice. 

ent  mal-ice 
just-ice 
avar-ice 
coward-ice 

Ist. 

bapt-ist 
de-LBt 
flor-ist 
fatal-ist 

Tade. 

altitude 
forti-tude 
grati-tude 
lati-tude 


impot-enee 
infer-enoe 

curr-enoy 
tend-ency 

ies. 

ton. 

eth-ics            adopt-ion 
opt-ics            animation 
mecban-ics    anticipat-ion 
e     phys-ica         corrupt-ion 

Ment. 

allure-ment 
enjoy-ment 
entice-ment 
frag-ment 

Ory. 

audit-ory 
vict-ory 
direct-ory 
deposit-ory^ 

Ty. 

facUi-ty 
llber-ty 
plenty 
civili-ty 

Ure. 

depart-ure 
fig-ure 
literat-ure 
press-ure 

The  precedmg  list  contains  the  majority  of  the  terminations  of 
nouns  in  the  KngUsh  language  which  are  not  simple  roots.  The 
number,  case,  and  gender  of  nouns  in  general  are  explained  in  the 
articles  Dual  Number,  Qendbr,  Ablative,  and  Accusatits 
Cases. 

*  tJsually  formed  from  adjectives  In  ate,  m  accar-ate,  accur-ocy. 

J  Apparently  from  the  barbarous  Latin  agium. 

%  Usoally  formed  from  adjectives  tn  tmt^  as  abund-ant,  abund-aney. 
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NOVATIANS,  a  Christian  sect  which  arose  in  the  middle  of  the  3rd 
century.  Their  leader,  Novatianns  (or  as  Lazdner  prefers  to  call  him, 
following  the  Qreek  writers,  Novatus),  was  a  presbyter  at  Rome,  who, 
after  the  death  of  Fabian,  bishop  of  Rome  (a.d.  250),  and  the  election 
of  Cornelius  as  his  successor  (a.d.  251),  refused  to  submit  to  the 
authority  of  Cornelius,  and  procured  from  three  bishops  his  own  ordi- 
nation as  bishop  of  Rome.  Upon  this,  Cornelius  called  a  council  at 
Rome,  and  excommunicated  Novatian  and  his  adherents,  who  imme- 
diately formed  a  distinct  sect,  and  thus  became  schismatics.  But 
Novatian  is  also  reckoned  as  a  heretic,  on  account  of  his  opinions 
respecting  those  Christians  who  after  baptism  had  fallen  into  open  sin, 
whom  he  declared  that  the  Church  had  not  the  power  to  admit  again 
to  her  oommunion,  eren  though  they  should  give  satisfactory  evidence 
of  their  repentance.  In  consequence  of  this  strictness  of  discipline, 
his  followers  obtained  from  the  Greek  writers  the  name  of  C^ithari 
(icadapol),  that  is,  Puritans.  In  other  points  the  opinions  of  Novatian 
did  not  differ  from  those  of  the  Catholics.  Some  writers  charge  him 
with  unsound  opinions  respecting  the  Trinity,  but  there  is  ample 
evidence  to  disprove  this  accusation.  His  later  followers  condemned 
second  marriages.  Novatian  is  highly  spoken  of  by  the  ecclesiastical 
writers  for  his  learning,  eloquence,  piety,  and  exemplary  conduct.  It 
is  true  that  Cornelius  accuses  him  of  very  disreputable  conduct  in  the 
means  by  which  he  obtained  ordination,  and  in  other  matters ;  but 
these  are  the  statements  of  a  violent  opponent,  couched  in  very 
unmeasured  language,  and  some  of  them  are  highly  improbable. 

Novatian  was  assisted  in  his  proceedings  by  Novatus,  a  presbyter  of 
Carthage,  whom  Cyprian  calls  the  author  of  the  schism ;  and  he  num- 
bered also  among  Ins  followers  some  bishops  and  several  presbyters. 
His  sect  spread  widely,  and  embraced  at  various  times  some  men  of 
very  high  character  and  attainments.  The  Novatians  were  included  in 
the  severe  edict  which  Constantino  issued,  about  a.d.  381,  against  the 
Valentinians,  Marcionites,  Cataphrygians,  and  other  heretics ;  but  it  is 
thought  that,  through  the  influence  which  some  of  their  leaders  had 
with  the  emperor,  Uiey  suffered  little  on  that  occasion.  Under  the 
Arian  emperors  they  shared  in  common  with  the  orthodox  in  the 
persecutions  which  they  endured ;  but  under  the  Catholic  emperors 
they  appear  to  have  enjoyed  repose  on  account  of  their  orthodox 
opinions  on  the  Trinity.  This  sect  declined  in  importance  during  the 
5th  century. 

Novatian  wrote  several  works,  of  which  there  remain  a  treatise, '  Of 
Jewish  Meats ; '  another, '  Of  the  Trinity,'  or  '  Of  the  Rule  of  Faith,' 
a  letter  of  the  Ronoan  clergy  to  Cyprian,  written  during  the  vacancy  of 
the  see  of  Rome,  after  the  death  of  Fabian,  in  Augu8t7250.  There  is 
another  letter  to  C^rian,  written  in  the  same  year,  but  it  is  not  certain 
that  Novatian  was  its  author.  Jerome  gives  a  catalogue  of  Novatian's 
worka,  among  which  are  two, '  Of  Easter,'  and  '  Of  Circumcision.'  The 
Novatians  asserted  that  thdir  leader  suffered  martyrdom,  but  of  this 
we  have  no  proof. 

(Eusebius,  Hist  Ecc,  vi.  43 ;  Hieronymus,  J)e  Vir.  lUutL  chap.  70 ; 
Epiphanius,  De  fftsi^esiis ;  Lardner's  CfredibUUy,  pt.  ii.  chu>.  47 ; 
Mosheim's  EcdenoBtical  Hiatory,  cent.  iiL  part  ii. ;  Neander's  Kirehenr 
getefuehte,) 

NOVEL.  It  will  be  as  well  to  draw  a  distinction  at  starting 
between  romances  and  novels;  the  one  term  includes  all  fictitious 
narratives  of  the  kind  called  romantic,  whether  in  prose  or  verse ;  the 
other  is  used  to  designate  that  species  of  romance  which  is  most 
common  at  present.  Those  who  are  accustomed  to  look  upon  all 
literary  composition  as  depending  for  its  changes  on  that  prevalent 
tone  and  character  of  society,  which  are  usually  known  by  the  name  of 
the  spirit  of  the  age,  will  eaoily  allow  that  imaginative  writings  are 
not  excepted  from  the  general  rule ;  that  they  are  in  fact  the  expres- 
sion of  Uie  age  in  which  they  appear.  It  remains  then  for  us  to  find 
out,  if  possible,  what  relation  they  bear  to  that  prevalent  tone  of 
society  to  which  we  have  already  alluded,  as  the  spirit  of  the  age. 

A  comparison  between  the  novel  and  other  imaginative  composi- 
tions, such  as  narrative,  lyrical,  or  dramatic  poetry,  will  show  that 
while  the  latter  depend  for  their  effect  on  our  tastes  and  sympathies  as 
men,  the  former  requires  us  to  be  interested  in  the  circumstances  of 
the  plot  as  well  as  in  the  characters  themselves.  The  interest  excited 
bv  uie '  niad,'  and  by  '  Hamlet,'  exists  independently  of  our  knowledge 
of  the  history  of  Troy  or  of  Denmark;  and  hence  the  imiversal 
celebrity  of  those  poems.  They  have  been  read  and  will  be  read  with 
delight,  not  only  by  one  age  or  country,  but  by  all.  They  exhibit 
pictures  of  hvmanity  ;  and,  as  such,  do  not  depend  for  their  popularity 
on  the  fact  of  their  readers  being  interested  by  the  customs  which 
they  describe  or  the  scenes  in  which  the  stories  are  laid.  It  is  as  a 
man,  not  as  a  prince  of  Denmark,  that  we  are  interested  in  Hamlet. 
If  Hector  and  Andromache  had  been  natives  of  the  South  Sea  Islands, 
we  should  have  read  the  description  of  their  parting  with  as  much 
sympathy  as  we  do  now. 

In  novels,  on  the  contrary,  we  require,  in  order  to  be  fully  satisfied, 
to  be  interested  in  the  circumstances,  the  dress,  maimers  and  language 
of  the  characters,  as  well  as  in  the  characters  themselves.  But  these 
circumstances,  the  outward  dress  of  the  story,  are  predsely  those  parts 
in  which  the  peculiarities  of  age  and  country  are  developed — those 
which  render  the  hero  of  the  novel  an  individual,  not  the  representative 
of  a  class.  If  we  acknowledge  thus  far,  we  shall  see  that  the  interest 
which  the  novel  excites  depends  on  more  causes  than  that  of  the 


narrative  or  dramatic  poem.  But  being  a  more  intoue,  it  i^  dLu  i 
more  confined,  interest ;  and  thus  we  see  why  the  ponderous  xovasoi 
of  the  17th  century  have  ceased  to  delight  the  world,  while  tb 
'  Iliad '  is  as  fresh  to  us  as  it  was  to  Plato  or  Cicero. 

This  additional  source  of  interest  however  is  that  which  depeodi  s 
itself  on  the  peculiarities  of  the  age  in  which  any  one  uot«1  or  cba^.: 
novels  appears.  Thus  the  stilted  romance  of  Elizabeth  s  time  wu  ±i 
legitimate  ofispring  of  a  taste  then  very  prevalent  for  an  ideal  £tit«  c: 
pastoral  life  called  Arcadian.  The  readers  in  that  day  were  the  liig> 
ranks,  the  court  and  the  nobility,  and  the  novel  both  led  and  iShn\ 
their  taste.  In  another  country  we  find  romances  of  chirk^ 
particularly  current  when  the  age  of  chivalry  was  nearly  ptesed.  3j. 
when  the  realities  of  Moorish  warfare  had  been  succeeded  br  \ 
fashionable  enthusiasm  imaccompanied  by  action.  Such  ireretl: 
novels  which  Cervantes  began  by  caricaturing  and  ended  by  s;: 
passing. 

Sir  Walter  Scott's  novels  are  in  like  manner  the  legitimate  creat]': 
of  their  age.  Percy's  'Reliques'  and  some  other  books  had  gireo^ 
retrospective  turn  to  literature.  Men  began  to  find  that  Pope  uri 
Dryden,  or  even  Milton,  did  not  contain  all  that  was  worth  ImowiDgc 
the  literature  of  England.  A  race  of  antiquaries  sprang  up.  aad  viti 
them  an  antiquarian  novelist.  Gothe's  famous  saying  about  Shabpct, 
which  Carlyle  has  so  cleverly  applied  to  Soott, — "that  Shab^«if 
formed  his  characters  from  within  outwards,  Scott  from  wi;ii=it 
inwards,"  is  so  true,  that  any  one  who  bears  it  in  mind  while  reaidi^ 
Scott  will  not  fail  to  see  that  the  attraction  of  the  '  Waverkj  ncTeV 
depends  more  on  the  dresses  and  deoorationB  than  on  the  acton. 

To  quote  one  more  instance ;  during  the  first  half  of  the  bei 
century  the  great  object  of  attention  was  "  the  town,"  by  which  n» 
meant  the  profligate  life  spent  by  men  of  foshion.  A  glance  »t  ike 
poetry  of  that  age  is  enough  to  show  that  Nature  had  small  channs  f.! 
the  reading  public,  and  that  fashion  was  then  everything.  If  ^^  ^^ 
to  the  novelists,  to  Richardson,  Fielding,  and  Smollett,  and  tha  t<! 
their  descriptions,  can  anything  be  more  obvious,  than  tbt  tbt 
external  dress  of  the  novel — that  by  which  it  isdistinguUhfcdfrte 
other  narrative  works  of  imagination, — dependa  entirely  on  the  a^c 
which  it  is  written,  and  is  in  effect  a  tolerably  faithful  but  boukw^ 
exaggerated  reflection  of  the  favourite  ideal  objects  and  pursuiti  of  tba 
reading  classes  at  the  time. 

But  there  is  another  salient  feature  in  the  novel,  which  it  p<»ee%^ 
in  common  with  the  poetical  romance,  and  which  distiiiguishes  it  soft 
completely  from*  all  classical  fictions.  We  refer  to  the  important  ps^ 
played  in  almost  all  novels  by  that  kind  of  love  which  goea  brtb 
name  of  romantic. 

It  cannot  be  doubted  that  the  influence  of  Christiaoity  and  of  tbj 
old  German  spirit  upon  the  nations  of  modem  Europe  luui  cootriM 
to  alter  the  treatment  and  condition  of  women,  not  only  in  degree  bi: 
in  kind.  To  the  eye  of  a  Roman  observer,  one  of  the  moat  remarkafef 
peculiarities  of  the  German  nation  was  the  veneration  paid  to  woaia, 
and  this  veneration,  transmitted  through  generations,  affected  la  >>' 
unfavourable  degree  by  Christian  precepts,  althou^  chaogiog^ 
appearance  with  the  change  of  ages,  still  exists  in  that  gallant^^ 
which  the  Romans  and  Greeks  seem  to  have  been  wholly  ignorant,  im 
which  in  the  romantic  novel,  as  being  a  picture  of  human  life,  pj»J^| 
most  important  part.  But  it  is  still  to  be  remembered  that  it  b^ 
the  paasion  of  love  as  a  classical  author  would  have  described  it,^ 
the  passion  as  developed  in  those  nations  among  whom  romaotic  taw 
have  been  principaUy  current,  which  thus  predominates  in  the  vsssss^^ 
novel. 

The  popularity  of  novels  is  one  of  the  moat  curious  features  w  ^ 
literature ;  and  it  is  to  be  observed  that  it  is  attended  with  an  ^^ 
entire  discouragement  of  dramatic  composition,  and  with  a  man 
preference  on  the  part  of  those  who  apparently  patronise  the  dra^ 
for  scenic  effect,  in  place  of  accurate  dramatic  delineation  of  ^°^a^ 
There  is  scarcely  one  tifigedy  worth  mention  of  a  date  postcnor  to 
time  of  Fielding.    '  PhiUp  van  Artevelde,'  the  offepring  of  our  d»7. 
and,  although  far  below  it  in  merit,  Talfouid's  '  Ion,'  are  '^o^^"^^^ 
as  well  for  other  reasons  as  because  they  have  been  accompanied  J  ^ 
effort,  in  act,  to  redeem  the  stage  from  serving  as  the  mere  ^*^ ,  ^j.^ 
dramatised  novels.    But  we  cannot  give  to  *  Philip  van  -f^^^^ac 
name  of  a  drama ;  indeed  ^e  author  himself  styles  it  a  y'^^ 
romance ;  and  its  length  and  the  character  of  many  of  its  ^^ 
brii^  it  rather  under  the  romance  than  the  drama.    We  ^i?  .    ^ 
distinction  between  the  romance  and  the  novel,  the  ^®f°^.^^  j 
more  comprehensive  word;  but  we  must  still  bear  in  °"°v^jgi 
prose  novel  stands  in  the  same  relation  to  a  later  age  that  a  po^ 
romance  does  to  an  earlier,  for  poetry  constitutes  the  only  pj*^ 
literature  of  an  age  of  reciters ;  and  it  is  not  until  men  begin 
for  themselves  that  prose  comes  into  being.  ^ 

There  is  another  feature  about  the  novels  of  the  prasent  ^^^^ 
deserves  especial  notice,  and  that  is  the  manifold  ^*''°^.  jLjtf, 
assume.  We  have  them  as  naval  tales,  militaiy  ^^^^'r'^^oas^ 
political  memoirs^  the  diaries  of  clergymen^  lawyers,  ^^^^ 
novels  embodying  theological  disquiaitions,— suited  in  Bh(Hx  »>  ^^ 
class  of  readers.  From  thia  we  see  how  much  the  demand  mn  ^ 
the  supply,  even  in  that  most  incorporeal  of  all  manufacturea,  ^^^ 
making.  That  the  appetite  is  fed  by  the  supply  is  also  *«^®' ?"^^ 
to  an  extent  sufficient  to  justify  us  in  supposing  that  the  ona    I 
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entirely  upon  the  other.  The  manifold  character  of  modem  romantic 
literature,  as  compared  with  that  uniformity  which  distinguished  the 
romances  of  the  middle  ages,  when  author  after  author  exhausted  his 
powers  in  adding  to  one  bulky  record  of  the  fall  of  Troy,  or  the  con- 
quests of  Alexander,  is  the  last  proof  which  we  need  bring  to  show 
that  romances  do  really  depend  upon  and  go  along  with  the  prevailing 
tone  of  the  age  in  which  they  appear. 

It  is  not  the  proyinoe  of  this  work  to  enlarge  on  the  probable  or 
actual  eflfoots  of  any  course  of  reading,  but  it  may  be  as  well  to  point 
out  that  the  injury  supposed  to  be  done  to  the  mmd  by  novel  reading 
is  not  peculiar  to  any  one  kind  of  study.  A  constant  devotion  to  any 
abstract  speculation  notoriously  deadens  the  taste;  and  too  much 
cultivation  of  any  one  pursuit  necessarily  gives  the  corresponding  part 
of  the  mind  a  growth,  disproportionate  to  that  of  the  rest.  The 
peculiar  evil  of  novel-reading  depends  on  the  bad  quality  of  the  food 
devoured,  which  pampers  our  love  for  ideal  grie&i  and  joys,  to  the 
prejudice  of  all  well-organised  efforts  to  grapple  with  ibe  realities 
of  life. 

NOVELUE.      [JU8TIKUK*8  LBGISLAnON.l 

NOVEMBER,  ^e  eleventh  month  of  the  Julian  year,  was  the  ninth 
in  the  year  of  Romulus,  whence  it  receiyed  its  name.  This  name  was 
assigned  to  it  in  the  Alban  calendar.  It  originally  consisted  of  thirty 
days,  which  were  continued  by  Romulus  and  Numa.  Julius  Csesar 
gave  it  another  day,  but  Augustus  reduced  it  again  to  thirty,  and  this 
number  it  has  ever  since  retained. 

Our  Saxon  ancestors  called  Koyember  Bht-monaih  (blood-month), 
the  month  of  sacrifice,  because  at  this  season  the  heathen  Saxons  made 
a  provision  for  winter,  and  offered  in  sacrifioe  many  of  the  animals 
which  were  then  killed.  This  is  distinctly  stated  in  an  ancient 
account  of  the  Saxon  months,  printed  in  Hickes's  '  Thesaurus'  (vol.  i., 
p.  219).  It  was  common  at  this  season  to  slaughter  oxen,  sheep,  hogs, 
&c.,  for  the  use  of  the  ensuing  winter.  The  stock  of  salted  meat 
prepared  at  this  time  was  to  last  through  the  winter  months  till  vege- 
tation came  again  sufficiently  forward  to  enable  them  to  resume  the 
use  of  fresh  provisions.  Some  notion  of  the  vast  extent  to  which  the 
opulent  provided  for  themselves  and  their  retainers  at  this  season  may 
loe  formed  from  the  contents  of  the  larder  of  the  elder  Spenser,  in 
1327,  v^ch,  in  the  month  of  May,  contained  "  the  carcases  of  eighty 
salted  beeves,  five  hundred  bacons,  and  six  hundred  muttons/'  the 
reliques  of  his  winter  provisions. 

Martlemass  or  Martinmas  beef,  cured  about  the  festival  of  St. 
Martin,  the  11th  of  this  month,  was  a  provision  formerly  well  and  in 
some  places  still  known.  The  Spanish  proverb,  "  His  Martinmas  is 
coming,  when  we  shall  be  all  hogs  alike,'  alludes  to  the  slaughter  of 
swine  at  this  period. 

(Pitisci,  Licicon  Antiq,  Romans;  Bosworth's  Anffo-^axon  Diet,; 
Brady's  Clavit  OaUndaria.) 

NOVICE,  the  appellation  £^ven  to  persons  of  either  sex  who  sre 
living  in  a  monastery,  in  a  state  of  probation  previous  to  becoming  pro' 
f  essed  members  of  a  monastic  order.  Persons  who  apply  to  enter  the 
noviciate  state,  on  being  admitted  by  the  superior  of  the  monastery, 
promise  obedience  during  the  time  of  their  stay,  and  are  bound  to 
conform  to  the  discipline  of  the  house,  but  they  make  no  permanent 
TOWS,  and  may  leave,  if  they  find  that  the  monastic  life  does  not 
suit  them.  The  period  of  the  noviciate  must  not  be  less  than  one 
year,  and  the  person  who  enters  as  a  novice  must  have  attained  the 
age  of  puberty.  Richard,  in  the '  Biblioth^ue  Sacr^,'  article '  Novice,' 
describes  the  qualities  required  according  to  the  canons  of  the  Council 
of  Trent  for  the  admission  of  a  novice :  they  are  health,  moraUty, 
voluntary  disposition  for  a  monastic  life,  intellectual  capacity,  &o.  No 
married  person  can  be  admitted  unless  by  the  consent  of  both  parties ; 
no  person  who  is  incumbered  with  debts,  or  whose  assistance  is  neoes- 
sary  for  the  support  of  his  parents,  is  admissible.  Widowers  and 
widows  may  be  admitted  as  novices,  unless  their  labour  is  required 
for  the  support  of  their  children.  After  the  termination  of  the  year 
of  probation,  the  novice,  if  he  (or  she)  persists  in  his  vocation,  and 
his  conduct  and  capacity  have  proved  satisfactory,  ma^  be  admitted 
into  the  order  by  taking  the  solemn  vows  which  are  bmding  for  life. 
Ducange,  in  his  '  Glossarium,'  article  'Novitius,'  quotes  the  34th 
canon  of  the  Council  of  Aquisgrana,  A.D.  81 7|  in  which  superiors  of 
monasteries  are  cautioned  against  admitting  novices  with  too  great 
facility,  and  without  a  full  examination  of  their  disposition,  morals, 
and  mental  and  bodily  quahfications.  But  in  after-ages,  as  the  number 
of  monasteries  was  multiplied  beyond  measure,  prudential  restrictions 
were  disregarded,  and  every  means  were  resorted  to  in  order  to  induce 
young  people  to  enter  the  monastic  profession,  and  parents  often 
forced  their  children  into  it  against  their  will.  The  misery  and  guilt 
which  resulted  from  this  practice  are  weU  known,  but  few  perhaps 
have  exhibited  them  in  so  vivid  and  fearful  a  light  as  the  Italian 
writer,  Manzoni,  in  his  '  Promessi  Sposi,'  in  the  episode  of '  Qertrude/ 
It  was  in  order  to  g^uard  against  such  abuses  and  their  fatal  results 
that  the  Council  of  Trent,  session  25,  can.  17,  prescribed  that  female 
novices,  after  the  expiration  of  their  noviciate,  should  leave  the  walls 
of  the  monastery  and  return  to  their  friends,  and  be  carefully  examined 
by  the  bishop  of  the  diocese,  or  by  his  vicar  by  him  delegated,  in  order 
to  ascertain  that  they  were  imder  no  constraint  or  deception,  that  they 
were  fully  aware  of  the  duties  and  privations  of  the  monastic  life,  and 
that  they  voluntarily  chose  to  enter  it    These  himiane  precautions, 
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however,  have  been  evaded  in  many  instances ;  and  it  may  be  doubted 
whether  a  very  young  person  should  be  allowed  to  bind  himself  for 
life  by  irrevocable  vows. 

NU'CLEUS  (a  small  nut),  a  term  first  given  to  the  central  and  con< 
densed  portion  of  a  comet,  and  thence  to  the  central  part  of  any 
appearance  which  is  transparent  towards  the  extremities  and  opaque 

NUISANCE,  or  NUSANCE,  is  a  term  in  English  law  derived 
immediately  from  the  French  nuire,  and  ultimately  from  the  Latin 
nocere,  "to  hurt;"  signifying  an  unlawful  act  or  omission  which 
occasions  annoyance,  damage,  or  inconvenience  to  others.  Nuisances 
may  consist  of  injurious  sets  done,  or  of  omissions  to  perform  duties 
prescribed  by  law,  and  are  of  two  kinds,  common  or  public  nuisances, 
which  affect  all  the  queen's  subjects,  and  private  nuisances,  which 
injure  indiyiduals.  Instances  of  the  former  are,  annoyances  in  high- 
ways, publio  bridges,  or  navigable  rivers,  which  are  produced  by 
rendering  the  passage  inconvenient  or  dangerous,  either  positively  by 
actual  destructions,  or  negatively  by  omitting  to  repair  in  cases  where 
the  law  imposes  the  duty  of  repairing. 

Noxious  processes  of  trade  or  manufacture  in  towns  are  common 
nuisances  by  reason  of  the  danger  to  the  health  of  the  inhabitants ; 
and  brothels,  disorderly  alehouses,  gaming-houses,  and  unlicensed  stage- 
plays  are  held  to  be  common  nuisances,  both  on  account  of  the  injury 
done  by  them  to  public  morals  and  of  the  danger  to  the  public  peace 
by  drawing  together  numbers  of  dissolute  and  irregular  persons.  The 
reme4^  for  a  publio  nuisance  is  by  presentment  or  indictment ;  and 
the  offender,  upon  conviction,  may  be  pimished  by  fine  and  imprison- 
ment. It  is  said  also  that  in  thu  case  of  a  positive  obstruction  to  the 
free  enjoyment  of  a  public  rig^t,  it  may  form  part  of  the  judgment 
that  the  offender  shall  remove  the  nuisance  at  his  own  cost;  "  and  it 
seemeth  to  be  reasonable,"  says  Hawkins  (book  i.  ch.  75,  sect.  15), 
"  that  those  who  are  convicted  of  any  other  common  nuisance  should 
also  haye  the  like  judgment." 

Priyate  nuisances  are  annoyances  which  affect  individiuJs  only. 
Thus,  if  my  neighbour  builds  a  house  so  near  to  mine  that  he  obstructs 
my  ancient  lights,  or  throws  the  water  from  his  roof  upon  my  house 
or  land,  this  is  a  private  nuisance ;  so  also  if  he  keeps  noisome  animals^ 
or  sets  up  an  offensive  trade  or  hazardous  manufactory  so  near  to  my 
dwelling-house  that  the  free  enjoyment  of  my  property  is  interrupted 
either  by  injury  to  my  health  or  comfort,  or  the  apprehension  of 
danger.  The  remedy  for  a  private  nuisance  is  by  action,  in  which 
damages  may  be  recovered  according  to  the  injury  sustained.  Private 
nuisances,  injurious  to  health,  may  be  summarily  suppressed  on 
application  to  the  magistrates,  under  the  Nuisances  Removal  and 
Diseases  Prevention  Acts. 

NULLITY  OF  MARRIAGE.    [Marriaos] 

NUMBER.  The  general  considerations  which  this  word  would 
suggest  cannot  be  treated  independently  of  those  required  in  treating 
the  notion  of  ratio  in  general  As  this  will  form  a  part  of  the  sub- 
ject of  Pbofortion,  we  refer  to  that  article  as  the  continuation  of 
the  present  one. 

The  notion  of  number  is  suggested  by  repetition  or  succession ;  and 
it  is  customary  to  call  the  actual  things  repeated,  considered  as  a 
collection,  a  concrete  number;  while  the  notion  formed  from  com- 
paring the  collection  with  one  of  the  things  collected  is  called  an 
abatraet  number.  This  abstiact  number  arises  from  repetition  of 
objects,  in  which  the  attention  is  directed  to  the  repetitions  as 
repetitions,  and  not  to  the  objects  as  distinguished  from  any  other 
objects.    It  is  therefore  a  number  of  times,  not  a  number  of  thingiL 

[MULTTPLIOATION.] 

If  we  never  numbered  any  things  capable  of  division  into  parts  like 
themselves,  our  notion  of  number  would  rest  in  wtiat  is  now  called 
iohoiU  number.  If  the  intellect  were  taught  to  count  by  the  beating 
of  a  clock,  and  never  came  in  contact  with  any  other  magnitude  except 
that  of  the  intervals  between  the  beats,  it  is  difficult  to  see  how  the 
idea  of  fractions  would  be  obtained.  But  when  we  come  to  put 
togetiier  continuous  magnitudes,  which  might  increase  or  decrease 
without  any  alteration  except  that  of  magnitude,  such  as  lines,  sur- 
faces, Ac.,  we  then  begin  to  see  that  the  unit  is  purely  arbitrary,  con- 
sidered as  a  magnitude,  so  that  the  consideration  of  smaller  or  larger 
units,  and  the  reduction  of  processes  from  one  imit  to  another,  become 
necessary.     Hence  the  dootrine   of   fractions,  and   finally  that  of 

iNCOlIMKNSURABLEa. 

The  unit  of  magnitude  and  the  unit  of  fepetiti<m  are  as  distinct  as 
ooncrete  and  abstnict  number.  A  given  magnitude  being  chosen,  we 
may  fix  our  own  ideas  of  other  magnitudes  and  convey  them  to  other 
persons  by  describing  the  repetitions  of  the  given  unit  which  will 
severally  give  the  other  magnitudes :  but  it  is  inoorrect  to  say  that 
ia  arithmetio  we  can  perform  all  operations  upon  msgnitudes  repre- 
sented by  numbers ;  the  operations  are  performed  by  our  minds  upon 
notions  of  repetition,  not  of  magnitude.  Any  question  of  numbers 
arising  out  of  geometry  might,  so  far  as  the  pure  arithmetical  pro- 
ceases  are  ooncemed,  as  weU  have  the  prototypes  of  its  numbers  in 
collections  of  beats  of  a  clock  or  motions  of  the  arm,  as  in  repe- 
titions of  lengths  or  areas.  It  is  not  true  that  such  simple  successions 
would  suggest  as  many  problems  as  geometry  or  commercial  business ; 
but  that  is  a  distinct  consideration. 

Diacuasion  formerly  took  fJace  upon  the  question  whether  1  repre- 
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Bents  a  number ;  it  being  asserted  that  number  must  be  more  than  one. 
Ttie  settlement  of  such  a  question  depends  upon  oonrention  entirely, 
and  is  very  easy.  In  the  common  sense  of  the  word  neither  1  nor 
2  are  numbers:  a  number  of  men,  or  of.  pebbles,  would  suggest  the 
idea  of  more  than  two;  in  fact  the  colloquial  word  nwnber  means 
indefinitely  many ;  more  than  the  eye  can  deeide  on  without  count* 
ing;  several,  that  is  to  say,  as  many  as  require  the  ievering  wfaioh 
ti£es  place  in  counting.  With  different  persons  this  commencement 
of  number,  Tulgarly  speaking,  may  be  different;  all  persons  discem 
three  without  counting,  and  probably /oar  ;  but  it  is  certain  that^Eve 
must  be  severed  by  most  persons,  and  six  probably  by  alL  Thoee 
who  watch  the  progress  of  children  can  easily  see  that  their  scales  of 
reckoning  are  successively  one  and  more ;  one  two,  and  more ;  one, 
two,  three,  and  more. 

In  the  common  playing-cards  we  decide  by  forms,  not  by  numbers ; 
and  were  not  the  nine  distinguished  from  the  seven  by  the  different 
positions  of  the  odd  spot,  there  would  be  continual  mistakes. 


•     • 
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In  maihematioal  language,  every  numerical  symbol  is  called  number, 
induding  0, 1,  fractions,  whole  numbers,  and  even  infinity » 

The  talent  of  easily  combining  and  remembering  numbers,  or  of 
oalcuiation,  is  a  perfectly  distinct  thing  from  that  of  mathematical 
invention,  reasoning,  or  application;  though  the  two  are  frequently 
confotmded.  Taking  mathematicians  of  the  highest  order,  some  have 
been  singularly  gif  t^  in  this  respect,  some  distinguished  in  neither 
way,  and  some  more  than  commonly  deficient. 

A  very  deceptive  mode  of  speaking  is  common  with  regard  to 
numbers,  which  divides  them  into  cardinal  and  ordinal.  Thus  one, 
two,  three,  fta,  are  cardinal  numbers,  while  fint,  Mecond,  third,  &c.,  are 
ordinal  The  real  di&tinotion  is  that  of  numeral  notmi  and  numeral 
fronoune,  to  the  latter  of  which  the  term  ordinal  might  properly  be 
applied.  That  first,  second,  third,  &c.,  are  really  pronouns  is  obvious 
if  we  consider  that,  so  far  as  they  go,  this,  that,  and  the  other  would 
supply  ihsiT  places.  The  so-called  cwdinal  numbers  denote  collections ; 
the  ordinal  numbers  point  out  only  the  places  of  the  several  units  of 
which  a  collection  is  composed.  Even  one,  when  its  force  is  simply 
selective  or  distinotive,  is  a  pronoun,  as  in  ''one  or  another." 
[Arithmetio  ;  Maohituds;  Phoportxov;  QnAiiTiTT;  Ukit.I 

NUMBERING  MACHINES  differ  from  the  apparatus  described 
under  Machines,  Caloulatiho,  in  being  less  complicated,  and  (for  the 
mobt  part)  in  performing  operations  of  a  less  comprehensive  character. 
Their  work  is  that  of  numbering,  or  enumerating,  and  registering  the 
results  in  some  conspicuous  way,  with  or  without  printing. 

In  the  article  Mint,  a  description  is  given  of  Colonel  Harness's 
machine  for  weighing  the  blank  pieces  of  gold  which  are  to  be  stamped 
into  sovereigns  and  half 'Sovereigns ;  and  mention  is  made  of  another 
machine,  invented  by  Mr.  Cotton,  employed  at  the  Bank  of  England* 
As  an  example  of  one  of  those  machines  which  calculate,  or  rather 
enumerate,  by  mesas  of  weighing,  a  few  words  of  description  may  be 
given  here.  It  is  computed  that  80,000  sovereigns  pass  over  the  Bank 
counter  every  day ;  and  as  it  is  necessary  to  ascertain  whether  these 
are  of  due  weight,  Mr.  Cotton,  when  Qovemor  of  the  Bank,  in  18i3, 
invented  a  machine  to  lessen  the  anxious  labours  of  the  bullion 
weighers,  and  caused  it  to  be  constructed  by  Mr.  Napier.  A  pile  of 
gold  eoins  is  placed  in  a  small  hopper  at  the  top  of  the  ^paratus,  and 
passes  down  a  tube.  A  system  of  clockwork  witUn  the  machine  then 
seises  the  lowest  coin  of  the  pile,  and  places  it  on  a  little  platform, 
shaped  like  a  quadrant,  suspended  over  one  end  of  a  balanced  beam. 
If  the  coin  is  of  standard  weight,  a  small  tongue  or  slider  advances  and 
pushes  it  into  one  division  of  a  till  or  box ;  if  light,  another  tongue 
pushes  it  into  a  second  division  of  the  same  tUL  No  account  is  taken 
of  those  coins  which  are  heavier  than  the  standard;  for  such  specimens 
are  extremely  rare.  The  tongues  act  at  right  angles  to  each  other. 
While  one  coin  is  being  thus  weighed,  a  succeeding  one  is  on  its  way 
from  the  hopper  to  the  platform,  and  the  moment  the  preceding  coin 
is  disposed  of,  another  supplies  its  place.  Each  machine  can  weigh 
10,000  sovereigns  in  six  hours,  separating  all  which  are  lower  than  the 
standard  by  a  quantity  so  small  as  »  fraction  of  a  grain. 

These  machines,  as  well  as  Baron  Leguier's  for  separating  ooins  into 
three  groups,  according  as  they  are  true,  light,  or  heavy ;  and  Captain 
Smith's,  for  testing  rupees  at  the  Calcutta  mint-— perform  their  working 
by  vetgking.  There  is,  however,  a  coin-counting  machine  employed  at  | 
the  California  mint.  The  coins  are  thrown  in  sufficient  quantity  on  a 
peculiar  kind  of  tray,  and  shaken ;  they  £aU  into  oblong  grooves,  and 
all  Buperhuous  coins  slide  off  when  the  tray  is  held  sloping.  In  » 
very  lew  seconds,  one  layer  of  coins  coyers  the  whole  surface  of 
the  tray ;  and  then  the  number  is  known  to  be  1000,  neither  more  nor  ' 
less.  I 

Very  ingenious  machines  are  now  made  for  combining  numbering 
and  dating  with  printing.  Among  many  other  kinds,  the  remarkable 
machine  fur  numbering  railway  tickets  was  invented  by  the  late  Mr. 
ThoiQas  Edmondson^  while  a  station-clerk  on  the  Newcastle  and  I 


Carlisle  nilway.  To  facilitate  the  interchange  of  traffic  between 
different  companies,  it  is  necessary  that  each  passenger  s  ticket  5hi>u;d 
be  numbered,  and  Edmondson's  machine  is  so  contrived  aa  to  pnnt  thi 
consecutive  numbers  of  a  whole  series  bv  a  process  nearly  autom^tk. 
The  colour  of  the  cardboard  is  selected  by  the  TespoctiYe  companies; 
and  the  general  particulars,  as  to  stationB,  class  of  train,  and  numb^  uf 
ticket,  are  printed  at  the  establishment  of  the  manufacturers;  but  t^ 
day  of  the  month  is  printed  in  a  few  seconds,  by  a  amall  machine  ia 
front  of  the  booking-cleric  In  the  general  printing,  so  dope  that  use 
person  can  print  dOO  per  minute,  a  pile  of  blank  tickets  is  pbeei 
inside  a  receptacle,  which  also  contains  a  little  form  of  type  Tt^m^ 
to  the  names  of  the  stations  and  the  class  of  carriage.  A  ribUs 
saturated  with  ink,  travelling  over  a  wheel,  is  brought  in  contact  -mil 
the  type,  which  is  instantly  pressed  down  upon  one  o€  the  bbok 
tickets ;  the  tickets  are  withdrawn  one  by  one  by  a  feeder  ^m  tb£ 
bottom  of  the  pile,  and  placed  just  in  the  proper  spot  £or  the  inked 
type  to  act  upon  it.  Every  ticket  receives  a  numbco^,  varying  froa  0 
to  10,000.  Raised  numbers  are  engraved  on  the  peripheries  of  ewe 
brass  wheels,  which  revolve  at  different  velocities ;  diffesent  numbcn 
are  presented  for  inking  after  each  printing,  in  such  a  w^  that  a 
series  of  tickets  receive  their  numbers  in  proper  order.  It  is  not 
possible  for  the  machine  to  print  these  numbers  erroneously,  so  loog 
as  it  remains  in  working  order.  The  small  upright  apparatus  on  tlis 
booking-clerk's  counter  at  a  railway-station  is  the  daliMff-preti.  It 
contains  wheels,  types,  ink,  and  an  inking  ribbon ;  the  clerfc  inserts  oos 
end  of  each  ticket  a  little  way  between  two  cylinders,  and  drawv  it 
smartly  away  again  instantly,  with  the  date  printed  on  it ;  all  he  has 
to  do  else  is  to  change  the  date-types onoe  a  day,aad  to  see  oocaaonally 
that  the  ribbon  is  properly  saturated. 

Baranowaky's  ticket  printing,  numbering,  and  registering  machine; 
Lewthwaite's  m«r..hip«  for  numbering  railway  or  pawnbrokers*  tickets, 
or  paging  books,  or  printing  any  consecutive  series  of  numbers ;  the 
machines  invented  by. Church  and  Ooddard,  and  by  Hesars.  HarriH, 
for  printing  and  numbering  railway  tickets ;  and  those  invented  by 
Mr.  Shaw  and  Mr.  Sohlosinger,  for  paging  ledgers  and  cheque-books- 
are  all  examples  bearing  a  siinilarity  to  £dinondson*s  aufficiflntly  ologe 
to  render  separate  description  unneoessary. 

A  remarkable  process  of  printing  a  series  of  oonseoutive  numbers  it 
described  under  BaNK-NoTie  Manufactttbk. 

There  is  a  great  variety  of  instruments  in  which  number  or  quantitj 
is  indicated  by  a  dial,  instead  of  by  printing.    Mr.  Whiffen*s  aI^parat&^ 
records  the  number  of  times  that  a  certain  operation  is  performed;  ii 
was  intended  primarily  to  be  applied  to  the  trapdoor  of  a  ship's  coal- 
weigiung  machine,  to  register  the  number  of  times  that  the  door  of  the 
shoot  has  been  opened  for  the  discharge  of  coals ;  but  a  slight  modifi- 
cation will  enable  it  to  register  the  filling  of  measures  of  grain,  or  the 
number  of  times  that  a  porter  or  carrier  has  crossed  a  platform  with 
goods ;  it  comprises  toothed-wheels,  ratchets,  and  ratciiet- wheels,  a  dial- 
plate,  and  index  hands.    Walker's  operametcr  registers  the  amount  of 
work  done  by  certain  machines.    There  is  a  shaft  which  may  be 
connected  with  any  one  of  such  machines;  the  shaft  rotates  ss  fast  as 
the  machine,  and  gives  motion  to  a  tram  of  wheelwork,  with  a  dial- 
lace  and  index  hands;  the  hands  thus  become  a  measure  and  register 
of  the  amount  of  work  done  by  the  machine,  so  far  as  that  work  is 
denoted  by  revolutions  of  machinery.    Something  similar  to  this  is 
the  apparatus  called  a  counter,  often  used  in  cotton  factories  to  count 
or  record  the  revolutions  of  particular  parts  of  a  machine.    Scientific 
men  now  make  large  use  of  contrivances  which  measure  and  register 
certain  phenomena  with  which  they  are  concerned,  such  as  heat, 
moisture,  barometrical  pressure,  rain,  wind,  and  tides— either  by  an 
index-hand  moving  round  a  dial,  or  by  a  pencil  marking  on  a  revolving 
cylinder  of  paper.    Registers  of  time,  space,  and  speed,  are  numeioaa 
and  varied.    All  kinds  of  horological  instruments  belong,  of  course,  to 
the  first  of  these  three  groups.    The  odometer  measures  the  length  of 
roads  and  streets,  and  records  the  results  on  a  dial  suitably  graduated. 
The  pedometer  counts  and  registers  tiie  number  of  steps  taken  by  a 
person  in  walking,  thereby  measuring  the  distance  walked  if  the  steps 
are  equal  in  length.    Whishaw's  veloctnUm^r  is  intended  to  measura 
the  velocity  of  a  railway  train,  by  showing  how  far  an  index-hand  has 
moved  during  the  passage  of  the  train  from  one  mile-post  to  another. 
Bedier  s  harographe  is  intended  to  register  the  rate  of  speed  between 
two  stations,  and  the  exact  time  at  which  the  train  arrives  at  each. 
Carey's  measuring  machine  is  a  contrivance  for  recording  the  number 
of  revolutions  made  by  the  wheel  of  a  carriage,  as  denoted  by  the  alow 
movement  of  an  index-hand.      The  twmUiUM  at  the  pay  places  of 
bridges  and  exhibitions  show,  by  an  index-hand,  the  number  of  times 
that  the  stile  has  been  turned  to  permit  a  passenger  to  pass  through. 
Ar^'s  pendule  indicateur,  and  many  forms  of  tell-tale,  are  oontrivanoss 
which  test  and  register  the  vigilance  of  watchmen,  guards,  police, 
night  porters,  &a :  in  most  such  machines,  the  man  is  expected  to 
touch  a  particular  part  of  the  apparatus  at  certain  intervals  during  the 
night ;  and  if  he  fail  to  do  this,  a  dial-face  or  other  register  tells  a 
tale  of  his  negligence,  and  of  the  period  of  the  night  when  the  negligeooe 
oocurred.    Numerous  indioatortt  fnonitore,  and  detectun,  have  been 
proposed  for  use  in  omnibuses  and  cabs,  eiUier  to  measure  the  dist  nee 
run,  or  to  register  the  number  of  persons  who  have  entered;  in  some 
of  these,  the  passenger,  when  he  enters  or  leaves  the  vehiole,  steps  on 
one  end  of  a  lever  or  spring,  which  works  sn  index*hsndi  in  othei^ 
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the  Beat  on  which  he  site  has  some  such  lever  or  spring  beneath  it; 
none  o£  these  machines,  however,  has  come  regularly  into  use. 

A  TPf^^"'*  called  the  timbre  additumeur  combines  the  principles  of 
hotb  groups  just  described :  namely,  those  which  print  consecutive 
numbers  on  tickets  and  pages,  and  those  which  register  quantities  on 
dial-£aoes.  .  Thei*e  are  stamping  dies,  levers,  inking-tables,  wheel-work, 
and  index-hands.  With  the  full  apparatus,  the  machine  can  number 
Skod  stamp  such  documents  as  bills,  letters,  and  share-certificates,  and 
can  record  on  the  dial  the  number  of  stampings  thus  effected ;  while, 
with  the  stamping  and  inking  apparatus  removed,  it  may  be  made  to 
oouut  the  passengers  through  a  turnstile,  or  the  revolutions  of  a  coach- 
wheel,  or  the  length  of  yam  spun  by  a  machine,  or  that  of  cloth 
woven,  or  the  revolutions  of  a  fly-wheel  or  water- wheeL 

NUKBEKS,  APPELLATIONS  OF.  Various  names  have  been  given 
to  classes  of  numbers,  each  expressive  of  properties  conunon  to  all  in 
its  class :  they  are  pointed  out  in  the  following  list : — 

The  whole  scale,  1,  2,  3,  t.c,  is  called  that  of  natural  numbers ;  it 
is  subdivided  into  the  scale  of  odd  numbers,  1,  3,  5,  &c ,  and  even 
numbers,  2,  4,  6,  &c.  These  again  are  subdivided  into  oddlg  odd 
numbers,  8,  7, 11,  &c. ;  evenly  odd  niunbcrs,  1,  5,  9,  &c. ;  oddly  even 
numbers,  2,  6,  10,  kc. ;  and  evenly  tven  numbers,  4,  8, 12,  &c.  These 
latter  appellations  are  not  in  universal  use,  though  they  are  very  con- 
Yenient.  Thus  with  reference  to  division  by  two  and  by  four,  ail 
numbers  have  names ;  but  not  with  reference  to  any  higher  numbers. 
The  expression  of  a  number  which  divided  by  m  leaves  a  remainder  n 
(namely,  mx+Ay  where  x  is  a  whole  number)  is  so  simple,  that  it  is 
more  easily  written  than  described.  When  0  is  included  in  the  list,  it 
is  considered  as  divisible  without  remainder  by  every  number. 

The  division  of  numbers  into  iquare  numbers,  1,  4,  9, 16,  &o. ;  etAe 
numbers,  1,  8,  27,  64,  &c. ;  fourth  poioert,  1, 16,  81^  256,  &a,  and  so 
on,  may  be  carried  to  any  extent. 

A  prime  number  is  any  one  of  the  list  1,  2,  8,  0, 7, 11, 13,  kc,  no 
one  of  which  is  divisible  by  any  number  except  unity  and  itself.  A 
compotUe  number  is  any  one  wmch  is  not  prime. 

A  Ji,wate  number  is  any  one  out  of  the  following  series,  the  first 
excepted,  which  is  only  introduced  as  a  basis. 


I 

8 

Z 

4 

« 

€9n. 

t 

t 

1<!) 

IS 

21  A». 

IL 

4 

10 

20 

85 

56ftc. 

III. 

6 

15 

35 

70 

126  ftc. 

IV. 

6 

21 

56 

126 

252  Ac. 

V. 

7 

28 

84 

210 

4«2&c. 

&c. 

&c. 

Ao. 

Each  number  is  the  sum  of  tbe  numbers  in  tfa*  prasediBgraw :  tkns 
84  is  the  sum  o{  1, 6,  21,  and  66,  and  84  is  the  fourth  number  of 
the  fifth  order  of  figurste  numbers.    The  wth  aumber  in  the  fint 

order   is  n  -"?'  •  in  the  noond  order  •     «  ■   ■  m      in  the  thicd 


2 


2 


»+ln-f2»-l-3 


and  so  on. 
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Polygonal  numbers,  as  their  same  imports  [Poltooj}],  may  be  sub- 
divided inio  triangular,  quadrangular,  pentagonal,  hexagonal,  &c. 
To  find  the  aumbera  which  bear  the  name  of  an  a-sided  figure,  form  a 
SBiies  beginning  with  1  and  consisting  of  terms  incrfsasing  in  arithmetical 
pragression,  with  m  oommon  difiereooe  »— 2 :  and  form  the  sums  of 
terms  of  these  series  in  the  manner  described.  Thus  for  decagcfud 
nwmbersi  we  ha^e — 


1 

1 


10 


17 


15 


3S 

85 


41  fte. 
138  ko. 


and  ^e  deciflonalmHBben  are  1, 10,  27,  &c.    The  nth  numbar  of  Ae 
M-eided  order  of  figoves  is 

li-nm—^ (»— 1)* 

The  loUowiag  are  some  U  the  poljrgonal  numben  :— 

TriaDguhr       1  8  6  10  16  21  A*. 

Qnadraaguhff  1  4  0  18  15  86  te. 

Pentagonal       1  5  IS  12  86  51  As. 

Hexagonal       1  8  15  28  46  88  Aa. 

Pyramidal  nunbers  are  lonsed  by  samwi  ng  tha  polygopal  numbers; 
thus,  to  find  penta^onally  pynamidal  nuaaboii,  taka  the  pentsflf>nsl 


1 

1 


5 
8 


IS 

18 


SS 
40 


76 


51  &0. 
126  Aa 


Num(ben  were  anot  considatad  as  abun^aai,  pmfefii,  and  drfeOw^ 
An  abundant  number  waa  ene  in  wiiich  the  sum  oi  all  its  (£visoni 
(vaity  iaoludftd,  but  not  itaetf)  exoeeds  the  number ;  thus  12  is  an 
abaadaai  number,  becauas  1-h 2-^3-^4+6  is  greater  than  12.  A 
psrisct  aumber  was  ona  in  wiiich  the  sum  of  all  the  divisors  was  equal 
to  the  aaaaber :  thus  6  is  1  -t*  2+ 3*  and  is  a  perfect  number,  as  is  28, 
arl  +  S-4'4-}'7'4-14.  A  defective  number  was  one  in  which  the  sum 
of  the  divisors  is  less  than  the  number,  as  10,  in  which  1  -h  2  -h  5  is  less 
than  10.    Whenever  2'*— lis  a  prime  number,  then  2"~'^(2"— 1}  is 


a  perfect  number;  thua  2'— 1,  or  127,  is  a  prime  number,  whenoa  2* 
(2'— 1^,  or  61 X  127,  or  8123,  is  a  perfect  number. 

AmneabU  numbers  are  those  each  of  which  is  equal  to  the  sua  of 
all  the  divisors  of  the  other.    Such  are 

284  and  220 

17296  and  18416 

9863583  and  9437056 

Other  names  have  been  invsnted  descriptive  of  classes  of  numbers ; 
but  the  preceding  are  those  which  most  often  occur  in  the  past  history 
of  mathematics.  With  the  exception  of  Squabb,  Cubb,  Primb; 
effen,  and  odd,  the  preceding  appellatives  rarely  appear  in  modem 
works. 

KUMJB£BS,  OLD  APPELLATIONS  OF.  The  student  of  books 
verging  on  the  middle  ages  will  occasionally  meet  with  some  designa- 
tions of  numbers,  or  rather  of  the  ratios  of  numbers  to  numbers, 
which  may  need  explanation  in  a  work  of  reference.  Corresponding 
terms  are  found  in  the  Greek  writers,  particularly  in  those  on  music, 
and  th<6y  aeem  to  have  obtained  universal  ourreuoy  in  the  middle  ages 
by  means  of  tha  work  of  Boethius  on  Arithmetio,  which  was  a  general 
object  of  study  up  to  the  middle  of  the  16th  century. 

These  words  illustrate  a  lault  wiiioh  has  been  avoided  in  our  day  by 
the  adoption  of  the  opposite  extreme.  The  anoieats  often  overloaded 
a  subject  with  terms ;  tha  modems  cannot  prepare  tham  as  fast  as 
they  want  tham.  The  higher  analyais  now  abounds  with  objects  of 
thou^t  for  which  thaia  are  no  names  except  complex  algebraical 
symbols;  the  old  arithmeticians  strove  to  find  names  for  all  the 
varieties  of  numerical  nuklo. 

In  describing  these  words,  we  shall,  where  we  can,  use  the  English 
form  of  the  Latin  adjectives,  to  avoid  overloading  our  article  with 
Latin  words :  the  adjectives  accompany  the  word  numerut,  not  ratio. 
The  ratio  of  the  greater  integer  number  to  the  less  was  one  of  the 
following  five,  multiple,  superparticular,  superpartient,  multiple  super- 
particular,  or  multiple  superpartient.  The  ratio  of  the  less  to  the 
greater  was  either  submultiple,  subsuperparticular,  subsuperpartient, 
multiple  subsuperparticular,  or  multiple  subsuperpartient. 

The  term  multiple  has  been  preserved,  and  its  species,  duple  (double), 
triple,  quadruple,  qxiintuple,  ftc.  Thus  10  to  2  is  a  multiple  ratio, 
namely  quintuple :  that  of  2  to  10  is  submultiple,  namely  subquintuple. 

Superpartient  ratio  (part,  that  is,  aliquot  part,  over)  is  when  the 
greater  contains  the  less  and  a  submultiple  of  the  less:  its  varie- 
ties are  sescuple  or  sesquialter,  sesquitertius^  seoquiquartus,  &c. 
Thus  the  following  ratios  are  superparticular :  15  to  10,  which  is 
sesquialter ;  16  to  12,  which  is  sesquitertius ;  15  to  12,  sesquiquartus ; 
and  so  on.  But  the  ratio  of  12  to  16  is  subsuperparticular,  namely 
subsesquiquartua  One  of  these  names  is  still  preserved  in  our 
knguage,  in  the  tea^ialter  stop  of  an  organ.  The  mtio  of  3  to  2 
(a  sesquialter  ratio)  is  that  of  the  length  of  a  pipe  to  ^he  length  of  a 
pipe  which  sounds  the  fifth  above  the  note  of  tha  first.  Accordingly 
when  a  stop  was  made  to  sound  with  the  ordinary  stop,  but  a  fifth 
above  it,  the  name  sesquialter  was  given  to  the  stop  which  gave  the 
higher  note. 

Superpartient  rsAio,  aooording  to  Boethius,  is  that  in  which  the 
major  term  is  twice  the  minor  all  but  an  aliquot  part.  Its  varieties 
are  superhipartienit  (ratio  of  5  to  8),  supertripsrtient  (ratio  of  7  to  4), 
superquadxipartieBt  (of  0  to  5),  aad  so  on.  Thus  the  ratio  of  on»  and 
/our-fifths  to  one  is  super-^uoc^rt-partient.  Aooording  to  Boethius, 
then,  the  intermediate  ratios  of  one  and  two-fifths  and  one  and  three- 
fifths  to  one  have  no  names.  Some  of  his  followers  extend  the  name 
of  superpartient  to  these,  and  some  would  invent  the  adjectives  super- 
biquintus  and  supertriqnintua  to  sagaify*  them;  other  used  superbi- 
partiens  quintas  and  supertripaitieus  quintaa.  Multiple  superparticular 
and  multiple  superpartient  ratios  have  in  the  major  term  a  multiple  of 
the  minor  together  with  the  fraction  which  gives  the  remaining 
adjectives.  Thus,  the  ratio  ol  7i  to  1  ia  multiple  supeiparticular, 
being  septuplus  sesquiquartus ;  and  7|  to  1  is  multiple  superpartient, 
being  septuplus  supertripartiens.  The  preposition  tub  serves  as  before, 
prefixed  to  super,  to  denote  the  inverse  ratios.  The  reader  may  fancy 
for  himself,  if  he  can,  the  beanty  of  a  treatise  in  which  the  ntio  of  4 
to  11  is  expressed  by  duplut  nAmpertripartunt.  Not  that  the  writers 
of  these  works  were  ignorant  of  more  simple  phrases ;  and  we  remem** 
ber  one  place  in  which  the  exanqde  of  Anatotle  is  brought  forward  to 
show  that  it  would  not  be  wrong  to  use  them. 

Of  means,  or  medieHet,  Boethias  discusses  ten,  to  which  Jordanus 
added  an  eleventh.  The  first  three  bear  the  names  which  have 
descended  to  us,  arithmetio,  geometric,  and  harmonic;  and  all  are  as 
follow.  Let  a,  b,  o,  be  three  numbera,  of  which  a  is  the  greatest  and 
c  the  least. 


1 

a— b  :  b— «  :  :  a  :  a 

f 

a— o  :  b— 0  :  :  a  ;  o 

2 

a— b  :  b — c  :  :  a  :  b 

8 

a— c  :  a— b  :  :  a  :  a 

8 

a — ^b  :  b — o  :  :  a  :  o 

9 

•r— <s  :  b — c  :  :  b  :  0 

4 

b— c  :  m—h  :  :  a  :  o 

10 

a — e  :  a — b  :  :  b  :  o 

5 

b— c  :  a — b  :  :  b  :  o 

11 

a — c  :  a — b  :  :  a  :  b 

0 

b— c  ;  a— b  :  :  a  :  b 

The  works  of  Boethius  and  his  followers  consist  in  disaertatioas  on 
what  would  now  be  called  the  most  obvious  properties  of  t^e  ratios  of 
numbers,  enriched  with  comments  of  every  species,  from  numerical  to 


tboologioftl.    It  ji  not  ngnt  uiac  wiey  unouia  do  otwny  lom  mgnt  oi, 
for  they  form  a  daik  background  on  wliich  the  merita  of  Saorobosco, 
BiBdwsniiDe,  Rsgiomotitanua,  uid  »ttennnlB  TonstaU  Mid  Reoorde, 
are  vary  dintincUy  seen. 
NUMBERS,  FIGUBATE  ud  FOLYGOHAL.    [Nombim,  Appei, 

NUMBEKS  OF  BERNOULLI  _  Tliia  some  u  givan  to  Mrtain 
numben  (we  here  «ee  the  msthematioiil  use  of  the  nord,  for  they  are 
all  fnctions)  first  used  by  Jamea  BemouUi,  in  hifl  '  Azv  Conject^dL' 
Thar  are  in  fact  (thou^  not  ao  coiuideTed  ^Bernoulli}  the  co-efficieata 
of  the  divided  powers  of  z  in  1  :(('—]).  We  should  hardly  hAre  given 
them  a  place  here,  ai  our  liat  of  au«h  ultimata  refereooee  in  mathe- 
matics ia  by  no  muana  complete,  if  it  were  not  that  they  only  appear 
to  a  sufficient  extent  in  one  English  work  that  we  know  of  {Peacock's 
Exawplea).    Let 


1 


■•-I~ 


5;^. 


a  form  which  It  ii  ahown  to  take.  Then  b,,  it„  b„  &c,  are  what  are 
called  the  numbers  o£  Bernoulli,  and  tjie  following  IM  will  show  twenty- 
five  at  them,  the  first  ooluron  being  the  index  of  B,  the  second- the 
numerator  of  the  traction,  and  the  third  its  denominator.  As  far  as 
B„  these  are  taEsn  from  Euler's  Differentia]  Calculus,  all  the  rest 
(and  the  logarithms}  from  Orunert's  Supplement  to  Elugel,  which 
Tirofesses  to  taka  the  additional  numbers  from  a  work  of  H.  A. 
Kothes,  and  the  logarithms   from   Eytelwein's  work  on   the  hif^ier 


No. 


Duwmlaawr. 


3BI7 

18887 

174811 

864613 

£36361091 

SfiSSlOS 

2374916 i029 

a841Z7fl005 
77093210*1217 
26778B78583B7 
a6316271553063177S78 
2929983918811559 
2S108271S49611S1220S1 
1520097643918070802691 
278SS3e9e79801 021236023 
I9S45111 1598912168277901 
5609108S889S781 76862491275*7 
<eB05720524107961621 2177525 

Thus  the  coelEcient  of  X"  :  1,2.8...  15  in  the  development  of 
1  :  (••  - 1)  is  3617  ;  GIO,  or  B,,.  The  Ic^thms  of  the  first  ei^hteeD 
number*  are  as  follows  ; — 

Mo.        Locarlthm. 

0-2218187196-1 

0'G22S7S7153-2 

p-37f!75070B6-2 

0  5228787153-2 

0-87fl4Z80688-a 

0-4033164001-1 

0-0S6946789S 

0-8507783387 

1 '7401350433 

2-7235676697 


1-B871 188514 
8'lS89721fil8 
7'43«134S0eS 
8-7792910212 
10-1794469564 
11-8830790764 
' '  " 3708B8828 


The  bi^er  numbers  may  be  approximately  verified  by  the  followjog 
rule.    Let  r  be  the  ratio  of  the  circumferenoe  of  a  oirole  to  its 


We  dtall  have  some  oocaiion  to  point  out  the  umb  of  the  nnmben 
of  Bernoulli  in  the  article  Skbibb.  The  theory  of  thaee  numbers  will 
be  found  in  Peacock's  lianalation  of  L«croii,  Biiler's  '  Differential 
Calculus,'  Locroii'e  '  DiiFerent      Calculus,'  3  Tola,  and  ia  a  very  elal  o- 


dted. 

NUMBERS,  THEORY  OF.  The  theory  of  numbats  is  in  f act  Ui» 
ience  of  whole  or  integer  numbeiv,  and  its  most  general  problem  is : 
Qiven  any  equation  whatsoever  involving  two  or  more  unknown 
quantities,  or  any  number  of  equations  between  a  greater  number  <A 
unknown  quantities,  to  determine  every  possible  solution  in  which  the 
values  of  tile  unknown  letters  are  whole  numberB."  It  m»  also  be 
coruodered  that  the  science  extends  to  the  determination  of  all  solu- 
tions which  contain  nothing  but  ration^  or  commensurable  fraction^ 
all  surd  quantitiee  or  incommensurablee  being  excluded.  If,  for 
sample,  the  equation  z'-t-y'=1000  were  to  be  solved,  z  and  y  being 
rhoie  numbeiB  or  rational  fractions,  let  the  rational  fractions  reduced 
3  a  common  denominator  befi  :sand  q  '^i  Uien  the  equation  becomes 
p>  +  5'  =  1000r';  and  if  all  possible  whole  values  of  p,  j,  and  z  be 
found,  all  the  fractional  solutions  of  the  former  equation  can  be 
exhibited. 

Connected  with  the  science  before  us  is  a  very  large  quantity  of 
properties  of  numbers,  of  which  it  must  be  raid  that  they  can  be 
proved  easily  enough,  but  cannot  be  explained.  Usually,  in  retiscing 
tJia  steps  of  an  algebraical  demonstration,  we  can  easily  connect  the 
result  with  common  and  Belf.Bvident  notions,  which  seem  both  to 
justify  the  oonclusion,  to  render  it  natural,  and  destroy  much  of  the 
cujiositj,  and  even  inlarrat,  with  which  it  is  looked  at  by  a  person 
used  to  algebra,  who  hears  of  the  conclusion  for  the  first  time.  In  the 
theory  of  numbers  it  seems  to  us  that  the  eurious  character  of  the 
OonelumoQS  is  not  so  much  lessened  by  the  demonstratinnB,  and  perhaps 
this  may  be  Hie  reason  why  the  science  becomes  a  sort  of  passion,  as 
Legeudre  remarks,  with  most  of  tj^ose  who  take  jt  up.  The  instances 
g>en  by  the  writer  just  cited,  in  his  preface,  will  show  the  sort  of 
properties  which  we  speak  of.  If  c  be  any  prime  number,  and  N  any 
other  number  rtot  divisible  by  c,  then  H'"' — 1  is  always  divisible  by  c; 
Then  2° — 1,  or  63,  is  divisible  by  7,  Again,  if  any  prime  number 
divided  by  4  leave  a  tsmainder  1,  it  is  the  sum  of  two  square  numbera  : 
thus  13  is  the  sum  of  e  and  1, 17  of  16  and  1,  29  of  26  and  4,  to. 

The  theory  of  numbers  is  not  of  much  immediate  practical  utility  in 
the  applications  of  mathematics,  which  genendly  invoice  continuously 
increasing  mBgnitude,and  in  which  therefore  the  introduction  of  whole 
numbers  is  matter  of  convenience,  and  not  of  necessity.  Again,  the 
data  of  such  appUoatiuns  are  usually  only  approximate,  so  that  so 
answer  in  whole  numbers,  should  such  a  thing  occur,  is  not  exact,  and 
possesses  no  particular  interest.  Hence  this  tbeury  is  little  studied  by 
a  very  large  class  of  mathematicians,  among  whom  it  is  not  uncommun 
to  meet  with  a,  person  deeply  versed  in  the  higher  analysis,  who  does 
not  even  know  the  principal  results  obtained  by  Oauss  or  L^endre. 
The  subject  is,  in  foot,  an  isolated  part  of  mathematics,  which  may  be 
taken  up  or  not,  at  the  choice  of  the  student.  It  may  possibly  at  some 
future  time  be  conneot«d  with  ordinary  analysis,  that  is  to  ny,  the 
determination  of  ths  inifper  solutions  of  a  set  of  equations  may  not  be 
so  distinct  a  thing  from  ^lat  of  a  mere  solu^on,  integer  or  not,  h^s  it  is 
at  present.  In  fact,  a  hint  given  by  M.  Librj,  in  a  tract  presently  to 
be  dted,  does  give  completely  the  means  of  amitniUting  the  expressioic 
of  a  problem  in  this  theory  tn  that  of  one  in  ordinary  analysis- 
Suppose,  for  example,  it  is  required  to  solve  in  whole  numbers  the 
equatjcn  z'-)-^=^.  Let  ir  represent  two  right  angles ;  then  it  is  well 
known  that  sin  wx^O  when  x  ia  a  whole  number,  and  never  else  -,  to 
that"  required  aeolutlon  of  2*  +  y'=2*in  whole  numbers"  ia  precisely 
the  same  problem  as  "  required  any  solution  of  the  three  equations 
ai>  +  yJ=i».Bin  IT  1=0,  sin  »  9=0,"' 

The  earliest  corisideistioa  of  the  theory  of  numbers  may  have  besa 
made  in  India  [Vioi  Oahtia,  in  Bioo.  Div,];  but  the  earliest  treatise  is 
probably  that  of  Diophantus,  which  consists  of  nothing  else  but  fs-oblems 
of  thiBBaience,iiisomuch  that  the  theory  itself  has  beensometimss  called 
the  Diophantine  analysis.  The  subject  then  rested,  without  making 
an^  progiesB,  until  the  time  of  Bachet  de  Mesiriac  and  Fermat,  the 
editor  end  commentator  of  Diophantus.  The  subject  reeled  agun 
until  the  time  of  the  man  who  hterally  left  no  part  whatever  of 
mathematics  unaugmented,  Eulsr.  After  him,  Lagrange,  L^eodre, 
and  Gauss  applied  themselves  oontemporsneously  to  this  theory.  The 
works  of  the  two  latter  are  the  separate  treatises  on  this  pu-tioular 
Boieilce,  in  irtiich  the  advanosid  mathematical  student  must  look  to 
know  its  pressnt  stats^  Various  Memoirs  of  HH.  Cauohy  *id  Libri 
may  also  be  mntioned ;  one  in  particular  by  the  lsU«r  (in  the 
'  Mdmdres  de  Uatbimatique  et  de  Physique,'  tm>  L,  Florence,  1829),  - 
in  whioh  the  subjeot  is  made  to  have  more  naamblanoe  than  usual  to 
ordinary  analysia.  An  elementary  tnatise  on  the  theory  of  numbers, 
suited  to  the  present  state  of  the  subjeot,  is  much  wanted.  The  m^ 
one  in  English,  that  of  Barlow,  was  published  in  1811 :  it  can  be  w^ 
recommended  for  all  that  it  includes. 

The  '  Disquiaitiones  Ai-ithmetlcse '  of  Qbum  (Brnnswiok,  ISOl)  were 
tiansUted  into  French  by  H.  Foollet-Delisle  (Paris,  1807).  The 
'Th&iTie  des  Nombres'  of  Legendre  (third  adltlDn,  Puis,  18S0)  hat 
the  advantage  of  ooming  latsr  than  that  at  Qauss  (which  itself  cams 
after  the  first  edition  of  Legendie's),  and  cf  uing  methods  and  note- 
tions  which  are  more  ft""'''"-  to  the  mathematiciaa.  Both  are  woifa 
of  great  originality :  that  of  the  Qerman  is  oondensed,  sad  full  of 
historical  information ;  that  of  the  Frenchman  easier  to  follow,  hot 
like  moat  French  works,  defioient  in  preoise  hiatcaical  reference.    It  i« 
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not  a  little  smgular  that  the  two  great  writers  on  this  subject  shovdd 
have  been  the  men  who,  independently  of  each  other,  introduced  the 
method  of  Lkabt  Squabes. 

The  beginner  in  algebra  may  obtain  some  oommand  over  equations 
of  a  simple  character,  not  exceeding  the  second  or  third  degree,  by  a 
method  which  is,  we  believe,  due  to  Playlair,  or  which,  at  least,  is 
published  in  the  collection  of  his  works.  Let  the  equation  be,  for 
instance,  ay'+&a^-fa:'=c*,  in  which  x,  y,  and  s  are  to  be  whole 
numbers.  Throw  the  equation  into  a  form  which  admits  of  both  sides 
being  reducible  into  factors ;  for  instance, 

y(ay+6a:)  =  (z— x)  («+*). 

■ «  y,  we  have  f + «» (a  y + 6  x) :  v,  which  equations  give 


If  then 


,_  (2r-6)g 


Assuming  v  at  pleasure,  g  may  be  easily  taken  so  as  to  make  both  x 
and  y  whole  numbers ;  and  the  same  method  will  succeed  in  many 
equations. 

Euclid's  geometry,  assuming  only  the  use  of  his  three  celebrated 
postulates,  enables  him,  a  linear  unit  being  given,  to  construct  the 
length  represented  by  any  algebraical  expression  which  involves  only 
additions,  subtractions,  multiplications,  divisions,  extraction  of  the 
square  root,  or  combinations  of  all  these.  But  a  cube  or  fifth  root  is 
beyond  the  power  of  the  system.  Again,  from  the  theory  of  equations 
it  is  soon  loade  obvious  that  the  solution  of  the  equation  x"  — 1  =  0, 
and  the  division  of  a  circle  into  n  equal  parts,  are  one  and  the  same 
problem.  One  solution  of  the  preceding  is  x=cos  0-i-  V — L  sin  0, 
where  $  is  the  nth  part  of  four  right  angles.  [Root.]  Euclid,  in  his 
fourth  book,  shows  how  to  cut  a  circle  into  three,  four,  five,  and  fifteen 
equal  parts ;  and  analyms  shows  that  the  sines  and  cosines  of  the  angles 
so  involved  can  be  obtained  by  f ormuLs  which  involve  no  roots  except 
the  square.  But  except  into  halves,  thirds,  fifths,  or  fifteenths,  or  parts 
obtainable  from  these  by  one  or  more  bisections,  Euclid  was  not  able 
to  cut  a  circle  into  equal  parts. 

So  the  matter  rested  for  about  2000  years,  until  Oauss,  in  his '  Dift- 
quisitiones  Arithmetics '  (1801),  not  only  pointed  out  how  to  extend 
Euclid's  conclusions,  but  also  in  a  manner  how  to  account  for  them. 
The  statement  of  his  results,  even  without  demonstration,  is  instructive 
to  the  learner,  and  we  shall  give  it  accordingly:  referring  for  the 
demonstration  to  the  works  of  Qauss  or  Legendre,  or  to  Murphy's 
'  Theory  of  Equations.' 

The  expression  a  +  V^r  <*  ^^^  ^  being  rational,  is  the  solution  of  a 
quadratic  equation  with  rational  co-efficients.  But  if  a  and  6  them- 
selves have  the  form  c  +  y/d,  in  which  €  and  d  have  themselves  the 
same  form,  and  so  on;  then  a+y/b  is  the  solution  of  a  quadratic 
equation  in  which  the  coefficients  are  themselves  the  solutions  of 
quadratic  equations,  and  so  on.  Consequently,  any  equation,  the  root 
of  whidi  is  capable  of  construction  by  Euclid's  postulates,  must  be 
reducible  to  a  system  of  quadratics ;  and  the  converse.  Now  if  n  be 
a  prime  number, « —  1  is  an  even  number,  and  therefore  has  factors. 
Let  its  prime  factors  be  2,  a,  b,  e,  ftc.,  and  let  them  severally  enter  p, 
q,  r, »,  ic,  tamea :  so  that 

tt-l=2»a«6''c«  .... 

Gkuss  succeeded  in  showing  that  when  n  is  a  prime  nnmber,  the  solu- 
tion of  th0  equation  x^  ^  1 »  0,  can  be  made  to  depend  upon  ^he  solu- 
tion of  p  equi^ons  of  the  second  degree,  q  of  the  ath  degree,  r  of  the 
(th  degree,  and  so  on.  Consequently,  whenever  2  is  the  only  prime 
factor  of  n- 1,  or  when  n— 1=2',  n  being  prime,  or  when  2'  +  1  is  a 
prime  number,  the  solution  of  x*— >!  is  reducible  to  that  oip  quadratic 
equations,  and  the  division  of  the  drde  into  n  equal  parts  can  be 
accomplished  by  Euclid's  geometry.  And  further,  it  is  easily  demon- 
strated that  2^+1  can  never  be  a  prime  nnmber,  except  when  p  itself 
is  a  power  of  2  (2"  included)  though  2^  + 1  is  not  then  always  prime. 
Nor  has  it  been  shown  that  other  divisions  are  impossible :  Qauas's 
theorem  merely  points  out  esses  in  which  the  thing  can  be  done,  with- 
out pronouncing  the  exclusion  of  others.  (3auss,  indeed,  does  assert 
that  he  can  demonstrate  all  other  esses  to  be  impossible  to  be  con- 
structed by  geometry,  that  is,  reducible  to  quadratic  equations :  and 
the  thing  is  highly  probable.  If  we  now  construct  the  series  2^  + 1, 
2^  +  1,  2*4-1,  2*  + 1,  ic,  among  which  all  our  chances  lie,  we  have  3, 6, 
17,  257,  65537,  4294967297,  &c.  The  first  five  are  prime  numbers : 
Euclid  has  disposed  of  the  two  first  divisions ;  Oauss  has  added  that  a 
circle  can  be  geometrically  divided  into  17, 257,  and  65537  equal  parts. 
But  4294967297  is  not  a  prime  number,  being  divisible  by  641. 
NUMBERS,  THE  BOOK  OF,  one  of  the  books  of  the  Pentateuch. 

In  Hebrew  it  has  two  titles,  *^3*1^1,  and  he  ^ake,  which  is  the  first 

word  of  the  book,  and  *1^'7P9>  *i»  ^  dueH,  which  is  the  fifth  word 

in  the  first  verse,  and  which  applies  to  the  whole  book,  inasmuch  as 
ti^e  events  which  it  records  took  place  in  the  desert  Its  title  in  the 
Septuagint  is  'AptOfuH,  Numbers,  beicause  it  contains  the  censuses  of  the 
people  of  Israel  (chape,  i-iii.,  and  xzvi). 

The  first  four  chapters  of  this  book  consist  of  separate  acooimts  of 
commands  given  by  Qod  to  Moses,  while  the  Israelites  were  encamped 
at  the  foot  of  Sinai,  respecting  the  census  and  the  classification  of  the 
people,  and  the  duties  of  the  priests  and  Levites.    The  succeeding 


chapters  (v. — ^x.  10)  contain  various  laws,  most  of  which  are  additions 
to  those  before  given  in  the  books  of  Exodus  and  Leviticus;  and  the 
rest  of  the  book  is  occupied  with  the  narrative  of  the  joumeys  of  the 
Israelites,  from  the  time  of  their  leaving  Sinai  to  their  second  arrival 
at  the  Jordan,  and  their  encampment  in  the  plains  of  Moab.  The 
time  over  which  the  book  extends  ia  from  the  first  day  of  the  second 
month  of  the  second  year  after  the  departure  from  Egn?^  ^  the  first 
day  of  the  eleventh  month  of  the  fortieth  year  of  the  same  epoch. 
Tnis  part  of  the  book  also  contains  various  enactments. 

We  leam  from  the  last  verse  of  the  last  chapter  that  this  book  was 
written  by  Moses  "  in  the  plains  of  Moab  by  Jordan  near  Jericho," 
and  consequently  just  before  his  death.  Vater  has  attempted  to  show 
that  it  is  composed  of  short  narratives  written  by  difierent  persons 
(voL  iii.,  p.  452,  &c.),  and  De  Wette  adduces  several  passages  which 
appear  to  disagree  with  each  other,  and  with  the  parallel  passages  in 
the  book  of  Exodus  ('  Lehrbuch  d.  Hist.  Krit.  Einleitung  in  d.  A.  T.') ; 
but  the  more  carefully  the  facts  and  allusions  contained  in  it  are 
examined,  the  more  satisfactorily  they  confirm  the  belief  that  it,  as 
well  as  liie  other  books  of  the  Pentateuch,  was  the  production  of 
Moses,  and  its  genuineness  rests  upon  the  same  points  of  evidence  as 
to  its  origin  and  its  historical  truth  as  the  other  books.  Even 
Do  Wette  admits  that  parts  of  it  belong  to  the  Mosaical  age. 

This  bool  is  quoted  or  referred  to  in  the  New  Testament  (compare 
Numb.  XX.  11  with  1  Cor.  x.  4,  and  Numb.  xxL  with  John  iii  14). 
The  passage  in  chan.  xxiv.  17-19,  ia  generally  understood  as  a  pre- 
diction of  the  Messitui. 

(RosenmuUer's  SchoUa  in  Vet,  Teat. ;  the  IrUrodttetiont  of  Eichhom, 
Jahn,  De  Wette,  and  Home ;  Qraves's  and  Vater's  CommeiUariea  on  tiie 
Pentateuch,) 

NUMERAL  CHARACTERS.  There  are  three  simple  and  ob- 
vious modes  of  constructing  symbols  of  number.  1.  By  arbitrary 
invention.  2.  By  the  choice  of  letters  of  the  alphabet  3.  By  a  sys- 
tem of  repetitions  of  a  single  unit,  as  I,  II,  III,  IIII,  &c.,  with  marks 
of  abbreviation.  Some  may  doubt  whether  the  first  and  third  were 
ever  really  employed ;  but  it  is  not  known  that  we  can  assign  to  the 
Indian  numerals  any  other  origin  than  the  first,  and  the  third  explains 
the  Roman  system  with  a  degree  of  consistency  which  is  most  extra- 
ordinary, if  it  be  only  accidental  coincidence. 

Distinct  numeral  characters  are  found  to  have  existed  or  to  exist 
among  the  Chinese,  Indians,  and  Arabs,  &c.,  Phoenicians,  Palmyrenee, 
Hebrews,  Egyptians,  Greeks,  and  Romans ;  and  othere  are  given  as  in 
ancient  use  amoni^  the  Mexicans.  We  shall  hero  confine  ourselves  to 
the  simplest  expUnation  of  those  systems  which  will  be  wanted  by  the 
student  of  ancient  literature.  Of  these,  as  it  should  seem,  the  Indian 
system  may  belong  (though  it  may  be  doubted)  to  the  fi^t  class ;  the 
Hebrew  and  Uie  common  Greek  system  to  the  second ;  the  Roman, 
Phoenician,  Pahnyrene,  ancient  Greek,  Egyptian,  and  Chinese,  to  the 
third  class. 

The  system  received  from  the  Hindus  through  the  Arabs,  and  now 
adopted  throughout  Europe,  has  been  gradually  much  altered  in  tike 
forms  of  the  symbols.  Tne  symbols  we  now  use,  especially  in  their 
old  manuscript  forms,  1,  2,  3,  4,  8,  may  be  explained  with  reasonable 
probability  upon  the  third  system ;  but  not  5,  6,  7,  ^.   [ AniTHMBTia] 

The  Hebrews  used  the  letters  of  their  own  alphabet,  giving  the 
finals  a  separate  and  partioulsr  value,  as  follows  :«- 


Letter  M 
Nwneral  Signification  1 

D 

20 


28466789 

b     ID      3      D      P     D      S 

80      40      50       60      70      80      90 


100   800   40f   500   600   700   800 


10 

p 

100 

r 

900 


The  use  of  the  final  letters  as  signifying  numbers  is  of  newer  date 
than  the  rest ;  the  old  system  required  the  junction  of  subordinate 
numbers  to  express  500, 600,  ko.  Numbers  not  expressed  above  were 
made  by  juxta-position  of  letters  denoting  other  numbers,  according  to 
a  decimal  subdivision,  as  among  the  Greeks ;  the  only  exception  being 
15,  which,  as  10+5  or  H^  made  a  word  signifying  the  Creator,  they 
wrote  as  0  +  6,  or  llO.  In  a  language  like  the  Hebrew  it  would  be 
impossible  to  prevent  every  combination  of  numbers  from  also  stand- 
ing for  a  word  or  words ;  and  the  Oriental  nations  accordingly  have 
frequently  expressed  dates  by  sentences.  Thus  **  Hooshung  Shah  is 
no  more,  rendered  into  Persian,  expresses,  in  the  numeral  foroe  of 
the  letters,  the  year  837  of  the  H«gira^  the  date  of  the  death  of  that 
prince. 

The  Greeks,  in  some  enumerations,  have  three  distinct  methods  of 
expressing  numbers;  but  the  fint  of  them,  which  consists  in  the  use 
of  the  letters  of  the  alphabet  to  denote  the  successive  books  of  a  work, 
as  in  the '  Hiad/  is  as  muoha  method  of  nMninp  «■  of  oounting.  Some- 
thing more  to  the  point  is  the  old  system  which  occurs  on  inscriptions, 
in  which  the  imit  is  represented  by  a  single  mark,  five  by  11  (the  initial 
of  DENTE),  tan  by  A  (that  of  AEKA),  and  100  by  H  (that  of  HEKATON). 
And  in  all  cases  five  of  any  symbol  are  written  by  inclosing  the  symbol 

in  n :  thus  |  a|  is  five  tens  and  |h|  isfive  hundreds.    Thus  879  is  \H\  HHH 
|a|  AAnilll.    This  ancient  Greek  method,  as  found  on  inscriptiom 


1009 
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KUMSRATIOK. 


IQM 


(wbiob,  according  to  Heilbronner,  is  aHuded  to  in  a  written  work  by 
Herodian  only),  is  suppoBed  to  be  as  old  as  the  time  of  Solon.  The 
Egyptian  hieroglyphic  gystem  is  on  the  same  principle,  but  without 
abbreviations ;  the  symbol  of  ten  resembling  that  just  given  for  five. 

In  describing  the  later  Qreek  notation,  we  leave  out  of  view  the 
extensions  made  by  the  mathpmaticians,  the  principle  of  which  is 
described  in  Abitbmetic.  It  appears  most  distinctly  that  the  system 
was  made  either  at  a  time  when  the  Greek  alphabet  was  in  possession 
of  more  letters  than  it  permanently  retained,  or  that  it  was  introduced 
into  Greece  by  communication  witn  some  nation  (the  Phoenician,  per- 
haps) which  had  some  additional  letters.  The  Vau  of  the  Hebrew  and 
Phcenician,  which  stands  for  six,  and  ia  wanting  in  the  Greek  alphabet, 
appears  in  the  Greek  numeral  system  imder  the  name  of  Mtnuftoy  fiav, 
and  is  expressed  by  a  symbol  resembling  r,  not  very  unlike  the  Vau 
turned  the  other  way.  The  Koph  and  Tsaddi  appear  under  the  namss 
of  Miryiow  K&mrh  and  htifnuyuov  (ramrt,  with  symbols  expressed  in  our 
types  by  ^  and  ;  but  the  former  is  one  beliind  its  place  in  numeral 
signification,  being  90  among  the  Greeks  and  100  in  the  East :  the 
latter  takes  the  same  numeral  place  as  the  final  Tsaddi  in  the  Hebrew 

Srstem.    The  word  air  will  be  a  useful  guide  to  the  letters  beginning 
le  several  scales,  as  follows : — 


Letter  a 
Nvanral  SiffDtflcation    1 

0 

t 

y 

3 

a 

4 

c 

S 
6 

c 

7 

6 

9 

t 

1 
10 

20 

\ 

30 

A* 
iO 

50 

CO 

• 
70 

s- 
80 

90 

P 

100 

tr 
200 

T 
300 

400 

500 

X 
600 

?00 

MO 

»4  ^/  7/  >/  «i  J/  C  %  K 

1000  2000  8000  4000  5000  3000  7000  8000  OOOO 


The  Roman  aotation,  iAsluding  all  the  varieties  wUeh  ooour  ia 
printed  works,  is  as  follows  t — 


1  I 
S  II 
8  III 

4  nil,  IV 

5  V 

6  VI 

7  VII 

%  VIII,  IIX 
»  villi,  IX 

10  X 

11  XI 

12  XII 

13  XIII,  XIIV 

14  XIIII,  XIV 
16  XV 

16  XVI 

17  XVII 

18  XVIII,  XIIX 

19  XVIIII,  XIX 

20  XX 
80  XXX 

40  XXXX,XL 


50  L 

60  LX 

70  LXX 

80  LXXX,  XXC 

90  LXXXX,  XC 
100  c 
200  CO 
800  ceo 
400  CCCO 
600  D,  IQ 
600  DC,  loO 
700  Dec,  loCO 
800  DCCC.  IqCCC 
900  DOCCC,  loCCCC 

1000  cio.  M,  00,  r 

2000  CIoCIo,  IICIC,  IIM 

6000  loo,  V 
10000  ccioo 
fioooo  looo 
100000  ccciooo 

1000000  ccccioooo 


The  grammarian  Priacian  would  have  it  that  I  denoted  unity, 
because  the  Greek  word  fiia,  with  ii  cut  off,  has  i  for  its  first  letter ; 
that  V  is  five,  as  being  the  fifth  vowel,  and  X  ten,  as  being  the  tenth 
consonant,  of  the  Greek  alphabet.  Any  explanation  of  this  system 
which  endeavours  at  an  aljxiabetical  deduction  must,  as  far  as  has  yet 
been  seen,  fail  entirely  in  giving  a  probable  origin.  The  following 
scheme,  however,  contuos  suggestions  of  some  antiquity,  and  certainly, 
as  before  remarked,  is  either  a  true  explanation  or  a  most  eztFaoidinaiy 
ooincidensa    The  aoeoant  U  it  was  rerivad  in  our  day  by  LeaUe,  in 
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fffWMl     a 


a 


X  V 


an  article  in  the  'Edinburgh  Review/  and  afterwards  in  his '  Philosophy 
of  Arithmette.'  But  it  may  ba  found  almost  eatin  in  the '  Cursus 
Mathematioos '  (1690,  voL  L,  p.  28)  of  Deofaales,  who  gives  it  as  the 
opiBion  of  ssinsral  ol  his  time.  And  the  earliest  hmts  (by  no  mesas 
eomplete,  and  mixed  with  some  absurdities)  whidi  we  have  found  an 
in  the  *  De  Numeris  Libri  Duo '  oi  John  Noviomagus,  Paris,  1639, 8vOh 

Imagine  a  person  used  to  decimal  counting  by  means  of  the  flngsn 
having  rseowas  to  siiQple  counting  by  making  a  mark  for  each  suo- 
osMiva  unit,  as  in  a,  6^  c,  Ac.  At  ten  he  might  bs  expected  to  make 
aome  symbol  that  his  huuiful  was  completed,  and  the  drawing  a  mark 
through  the  whole  ten  unit  symbols,  as  at  e,  would  do  very  welL 
This  he  might  abbrevisAe,  ss  at  /,  retaining  oi^y  the  symbol  ol «  «nit 


and  that  of  the  line  drawn  aoross.  The  haadftel  of  tansy  or  one  hna. 
dred.  might  be  represented  by  relaliiiDg  only  tha  unit  ■ynab'ji  and  t«a 
ligatures,  namely,  that  of  the  tens  and  that  whidt  nnda  aB  the  tan 
tens  into  one  symbol,  as  at  f.  The  ten  hundrsds  would  raqobv  a  onit 
with  three  ligatures,  or  four  strtAes  altugethar,  whiok,  if  they  wcvt 
written  without  taken  the  pen  off,  might  be  made  as  ai  A,  wliich  ougot 
degenerate  into  h,  and  finally  into  l»  Again,  by  cnttix]^  I  into  twa 
halves,  we  have  m  or  «,  which  might  suggest  th«aiaelv«B  aa  pnpir 
representattves  of  half  a  thousand,  or  five  hondtwL  Sinuilsriv. 
bisection  of  /  and  </,  or  of  o  and  q,  woold  auggest  p  and  r  aa  profw 
symbols  for  the  halves  of  tan  and  one  hundred.  The  symbol  a  his » 
resemblance  to  I,  /  to  X, «/  to  C,  A  to  M.  m  to  D,  />  to  V,  and  r  to  L 

We  cannot  find  any  precise  information  up<m  the  time  d.  tha  esis- 
mencement  of  the  principle  of  local  value  which  prevails  to  a  oertiiL 
extent  throughout  the  Roman  system, — namely,  that  a  smaller  symbd 
before  a  larger  one,  in  numbers  less  than  one  hundred,  denotes  a  sub- 
traction,  after  it  an  addition.  This  principle  does  not  appear  in  the 
PhoBuician  or  Palmjrene  notations,  which  otherwise  madi  reaembk 
the  Roman  in  their  principle  of  nototion,  though  they  approximate  to 
pure  vicanoiy  soaleay  both  adopting  distinct  symbols  for  twenty. 

The  Chinese  use  three  systems:  the  first,  not  very  simple,  sad 
ancient ;  the  second,  intentionally  compUeated,  and  employing  aymbUa 
of  words  to  denote  numbers,  is  introauocd  in  deeds  and  other  in^tfo- 
ments,  to  render  alteration  di£&cult ;  the  third,  a  ""ipli^^^tj^n  of  th« 
first,  supposed  to  have  been  made  by  the  Jesuit  uusBionaries. 

For  further  information  on  the  subject  of  this  article,  with  i^KtiwAani 
references,  see  the  article '  Arithmetic '  in  the  '  Knoiopsedia  KetropoH- 
tana,*  by  Dr.  Peacock. 

NUMERATION  ii  a  term  ganerally  applied  to  the  art  of  i«pK. 
senting  numbers  by  distinct  names  and  symbols,  a  sense  in  which  rha 
word  is  used  by  the  oldest  writers.  Every  treatise  on  arithmetic  most 
necessarily  begin  with  something  on  tins  art  of  counting  and  rapre- 
sentiag  the  results  of  oounting,  on  the  Koodness  of  which,  ali^t  and 
easy  ss  any  method  may  ^paar  to  which  we  have  been  habituated 
from  childhood,  the  progress  of  the  arts  of  life,  to  say  nothing  of  t^ 
mathematical  sciences,  is  in  no  slight  decree  dependent.  The  time  is 
gone  by  for  a  formal  eulogy  upon  the  benefits  of  any  fundamental 
method  of  expression*;  we  will  therefore  content  ourselvea  with  quutia; 
a  part  of  that  which  la  found  in  the  fixat  English  work  on  arithmetic, 
Robert  Reeorda*s  'Grounde  of  Artes'  (1540),  We  <|uote  this  alx 
because  it  is  sa  instance  (the  oulv  one  we  ever  met  with  in  a  maths- 
matical  work)  of  the  species  of  doggrel  comic  verse  afterwards  in  om 
on  the stsge  (fm  the '  Comsdr  of  Errors'), which  has  a  sort  of  messure 
and  rhyme,  though  printed  in  the  form  of  simple  proae  in  the  woi^ 
from  which  we  oito  (we  put  the  syllables  which  are  meant  to  rhyme  is 
Italics) : — "  Master,  Wherefore  in  aU  great  wurkea  are  derka  ao  much 
desireiif  Whsrefora  are  auditors  ao  richly  fedt  What  causeth  geo- 
metrioiana  so  highly  to  be  iukaimud  f  Why  are  astrononaiws  ao  gKstlf 
odiKmoed  t  Bewuse  that  by  number  auch  things  they  Jud,  whidi  eke 
would  far  excel  man's  sttiidL  ....  Maskr,  Exclude  number,  and 
answer  to  this  question:  How  many  years  old  are  yoaf  Stkolar, 
Hum.    Matter,  So  that  if  number  wanl^  you  anawer  ail  by  mummaf 

How  many  milea  to  London  f    Scholar.  A  poak  full  of  pbima 

Matter.  If  number  be  lacking,  it  maketh  men  dumb,  so  that  to  mott 
questions  they  must  answer  miua.  Scholar,  This  is  the  cause,  sir,  that 
I  judged  it  ao  wife,  beosnse  it  is  so  oommmi  in  talking  evoty  mkiU;  Cor 
plenty  is  not  dainty,  aa  the  oommon  saying  it.  Matter,  Vq;  nor  store 
is  no  soroy  perceive  you  tkit  t  The  mora  oomm<m  that  the  thii^  ii 
being  needfnUy  nqairtd,  the  bettor  ia  the  thing  and  the  naora  to  be 
detirid.  But  in  numbriiig,  aa  some  of  it  is  light  and  jiMt^  ao  the  Bost 
part  ia  difficult  and  not  eaaie  to  attam." 

The  earliest  aaethod  of  signifying  a  large  number  WMt  have  been 
•ash  a  one  aa  tha  scholar  uses  above,  when  he  ienifriiafces  a  large 
number  of  milea  aa  a  "  poak  fuU  of  plonuK"  namaly,  the  nimiJitMiV  d 
soBsa  visttile  or  well-known  oullectioei  of  units.  The  isigeta  of  the 
baud,  ur  of  both  handa,  or  the  united  number  of  fingara  and  toes 
furnished  natural  ooUeotaons  of  rsfcrsnee  on  which  the  varaoos  quinary, 
deoiiital,  and  viosoaiysoalas  in  existence  have  prooeoded.  Thetnnaitisn 
from  oounting  by  tens  to  oounting  fav  doasns  might  have  been  caused 
by  tha  £aoili^  of  subdivision  ^iriiich  the  nnmbsr  twelve  poweejea^ 
though  we  rather  doabt  thia  explanation,  at  leaat  unlesa  we  aasuins 
that  the  division  of  the  Roman  At  into  twelve  mmdet  is  to  be  explained 
on  the  same  prinoipla^  SVom  this  we  think  came  the  method  of 
reckoning  by  doesna  to  be  hutroduoad  throughout  Europe,  aa  wouki 
that  by  thiitaeiM,  if  the  Roman  eom  or  weight  had  been  ao  divided. 

Our  present  numnrative  eysleni  ie  stated  by  writos  to  employ  the 
words  unity  tsn,  hondrsd,  thousand,  iniliion,  bOfiDU,  triOien,  quadrillioo, 
quintillion,  aapctiUion,  septilUon,  ootillion,  iionillinn,  &c.  But  the 
greater  part  of  this  is  pure  statement ;  for  the  terms  billion,  triilioa, 
Ac.,  though  defined  by  aridmietical  writen,  have  never  found  their 
way  into  oommon  una,  the  want  ef  snch  large  numbere  having  never 
been  experianced.  Tha  French  indeed  have  natiiTsliand  the  term 
mtUiard,  meaning  one  thooeaikd  ■eiHiona,  in  msttan  o<  puhlie  debt  sad 
revenue,  which  only  ahows  how  little  the  tenn  iiiLom  hM  been  used 
among  them,  ainoa,  aaoowHng  to  their  writer*,  the  miHissd  and  faiUion 
are  the  same  things.  Tonstal  expreesly  says,  that  in  hia  tims 
(Henry  VIII.)  the  common  zeckoning  from  millions  waa  made  by 
milUons  ol  Millions^  Aa,»nd  tha  wnnd  mike  ia  noted  as  a  vn^uinn 
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by  him  (neither  la  it  among  the  reeopiiBed  harberiflms  of  DuoMige). 
Recorde  uaes  nothing  more  than  milnooB  repeated ;  to  that  it  seems 
the  billions  and  higher  denominations  were  nerer  anything  but  a  f aney 
of  arithmetioal  writers,  oonceived  after  the  time  when  elementaiy 
works  ceased  to  be  written  in  Latin.  The  probability  of  this  is 
increased  by  their  meaning  diflbrent  things  in  different  oountries: 
with  VLB  the  billion  is  a  million  of  millions,  a  trillion  is  a  million  of 
billions,  and  each  denomination  is  a  million  of  times  the  one  pre- 
ceding. With  the  French  and  the  other  Continental  nations  (except 
Boine  of  the  older  writers,  at  least,  among  the  Italians),  the 
billion  is  a  thousand  millions,  and  each  denomination  is  a  tliousand 
times  the  preceding.  According  to  English  writers,  the  number 
1,234567.891234,567891  is  one  trillion,  284567  bilUons,  891284  mil- 
lions, and  567891 ;  according  to  tho  French  writers,  it  is  one  quin- 
tillion,  234  quadrillions,  567  trillions,  891  billions,  284  millions,  567 
thousands,  and  891.  For  common  purposes,  the  denominations  higbw 
than  a  miflion  may  be  abandoned,  it  being  remembered  that  all  the 
figures  on  the  left,  after  six  are  taken  off  on  the  right,  are  so  many 
millions,  and  all  above  twelve  figures  so  many  milUons  of  millions.  In 
writing,  roimd  numbers  of  miUions  should  he  written  as  such ;  thus, 
638  millions,  not  638,000,000 :  in  computation  it  is  of  course  a  different 
thing  Some  authors  seem  to  think  it  very  scientific  to  parade  ciphers, 
BomeUmes  by  the  dozen ;  and  so  it  is,  no  doubt,  since  it  shows  they 
know  how  many  ciphers  go  to  a  mUlion  or  a  million  of  millions ;  but 
no  reader  likes  to  stop  and  examine  000,000,000,000,  when  the  words 
"  million  of  millions  "  would  have  done  equidly  welL 

The  decimal  system,  made  complete,  supposes  a  point  always  to  be 
placed  at  the  end  of  the  units,  to  separate  them  from  the  fractions 
which  may  follow.  When  thetie  are  no  fractions,  the  point  is  useless, 
as  in  675-  or  675'000,  which  ij  675.  The  numbers  on  the  right  of  the 
point,  successively  denoting  tenths,  hundredths,  thousandths,  kc.  of  a 
unit  [Fractionsj,  are  in  denominations  which  have  not  received 
distinct  names.  The  modem  French  caU  them  deoimes,  centimes,  &o. ; 
and  the  attempt  has  before  now  been  made  (see  Wybard's  *  Tacto- 
metria'  1650)  to  introduce  centesms,  millesms,  fto.  into  Engliidi,  but 

with  no  success. 

The  principle  of  local  vdttte  [Arithmetio],  which  distinguishes  our 
syRttm  of  numeration  from  that  of  the  Greeks  and  Romans,  is 
applicable  to  any  system,  whether  decimal  or  not.  If  10  stmds  for 
ten,  that  is,  if  its  units  hi  the  second  column  are  ten  times  in  vtdue 
those  of  tie  first  column,  nine  numeral  symbols  besides  the  cipher  are 
requisite ;  but  if  10  had  signified  fifteen,  it  would  have  been  necessary 
to  have  fourteen  distinct  a^bols  of  number  besides  tiie  cipher,  since 
10, 11,  &C.  now  stand  for  &teell,  seventeen,  Ac  In  such  an  explana- 
tion, the  frame-work  of  our  numerical  language  (being  decimal)  is  not 
well  calculated  to  give  an  easy  comprehension  of  the  change :  we 
should  rather  invent  a  word  for  fifteen,  or  five  and  ten,  say  ▲ ;  whence 
A-one,  A-two,  &c.  would  be  the  spoken  sounds  answering  to  what  we 
now  call  sixteen,  seventeen,  Ac. ;  while  ten,  eleven,  twelve,  thirteen, 
and  fourteen  would  require  new  names  nut  connected  in  etymology 

The  method  of  reducing  a  number,  decimally  expreased,  to  another 
in  which  the  radix  or  base  of  the  system  (as  ten  is  that  of  the  oOmmon 
one),  is  o,  is  as  follows :  divide  the  number  successively  by  o, 
expressed  in  the  decimal  system ;  the  remainders  give  tiie  units,  as, 
oas,  &c.  of  the  new  expression.  Thus  if  12876  is  to  be  expressed  in 
the  quinary  system,  whose  base  is  5,  we  shoulcl  have  the  following 
process  :— 

5)12376  Rem.  Number  required, 

8x5>=9375 
4x5««2500 


4x5«= 
1  s 


500 
1 


0    3 
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This  exhibits  both  the  reduction  to  the  quinary  system  and  the 
ittstitution  of  the  decimal  espreeston ;  but  if  the  number  hsd  been 
given  in  the  quinary  system,  it  might  have  been  reduced  to  the 
decimal  system  by  the  same  rule,  the  new  base  ten  being,  in  the  old 
or  quinary  system,  represented  by  20,  and  the  rule  of  cSvision  being 
performed  by  the  use  of  five  in  the  same  manner  as  ten  is  used  in  the 
decimal  systenL 

20)344001  Rem.  Number  required, 
20)14422    11  or  6  12376. 

20)448    12  or  7  DeounaL    Quinary. 

2'0)22     8  Ix  (10)*  =  310000 

0  2x(10)»=  81000 
'  8x(10)«s.     2200 

1  7x10     m       240 

6     ^         11 


20J1 


S44001 


The  quinary  hmng  supposed  the  old  system,  as  soon  as  we  come  to 
the  remainder  11,  we  have  to  intent  a  new  aymbcd  (say  6),  sinoe  11, 


in  the  new  system,  is  to  stand  for  ele?«n.  For  farther  examples,  see 
the  '  Library  of  Useful  Knowledge :  Treatise  on  the  study  fd 
Mathematics.' 

In  teaching  the  elements  of  numeration  by  the  abacus  [Abacus],  it 
is  desirable  that  exercise  should  be  given  in  several  diiferent  svstema, 
were  it  only  to  prevent  the  formation  of  that  impreaaion  whieh  so 
many  students  long  retain,  that  the  deoimal  qrstem  is  natural  and 
necessary.  The  want  of  words  for  the  denominations  will  be  the  only 
difficulty ;  this  may  be  got  over  by  using  the  letters  a,  b,  o,  fto.,  to 
reprssent  them.  Thus  if  the  system  be  quinary,  a  counts  as  one  ball 
on  the  second  row  or  five  on  the  first,  d  as  one  ball  on  the  third  row^ 
five  on  the  second,  or  twenty-five  on  the  first,  and  so  on.  All  th« 
bails  on  the  second  row  may  be  marked  a,  those  on  the  third  b,  fta 

NUMERATOR  (or  numberer),  the  part  of  a  fraction  which  statee 
how  many  of  the  aliquot  parts  of  a  unit  are  taken,  suoh  as  are 
describe^i  by  the  denominator.  Thus  ^  being  three,  not  of  unitSy  but 
of  sevenths  of  a  unit,  8  is  the  numerator. 

NUMERICAL,  as  opposed  to  literal,  in  algebra,  applies  to  as  exprea- 
sion  in  which  the  coefficients  of  a  letter  are  sll  numbers,  and  not 
letters.  As  opposed  to  algebraioal,  it  applies  to  the  magnitude  of  a 
quantity,  considered  independently  of  its  sign.  Thus  —7  is  said  to  be 
numerically  greater  than  —5,  though  algebraically  less.     [NOTRIKO.] 

NUMERICAL  DIFFERENCE.  (Logic.)  Down  to  our  own  time^ 
logicians  have  distinguished  one  individual  as  differing  numeriealhf 
from  another,  when  both  belong  to  the  same  species  :  thus  one  horse 
is  said  to  differ  numerically  from  another.  The  idiom  has  never  found 
its  way  into  common  language,  though  given  in  our  old  dictionaries. 
Nor  is  this  to  be  wondered  at,  for  number  in  English  is  multitude ; 
and  two  regiments  may  differ  numerically,  but  two  men  cannot. 

The  wrong  use  of  the  English  adjective  arises  from  the  Qreek  word 
iipiBfUs,  which  is  used  for  the  result  of  counting,  being  supposed  to 
signify  the  multitude  counted.  This  it  did  only  in  the  sense  in  which 
tumma  (sum)  came  to  signify  multitude  in  English  :  thus  10  is  a  8um, 
of  whieh  the  unitaa  aumma  is  unitas  deeima.  The  difiisrence  is,  that 
the  word  <u/i»  never  had  any  other  sense  in  English :  while  in  Greek  it 
never  lost  its  first  meaning,  that  of  the  item  of  entuneration.  Thua 
ol  apiBpuoi  rev  ffAftaros  meant  the  limits  of  the  body:  Herodotus 
cannot  tell  what  multitude  {ir\fi$os)  each  nation  fuiiiished  to  the 
enumeration  {is  ipt0fi6y).  And  Aristotle  distinctly  lays  it  down  that 
fAorda  and  kpiBfjuis  diiSTer  neither  in  quantity  nor  in  quality :  meaning 
that  the  thing  which  is  imwdt  when  it  stands  alone  becomes 
&piOfi6s  when  it  stands  in  an  enumeration  as  one  of  the  items.  Hence 
the  Greek  logicians  could  properly  say  that  though  a  horse  and  a 
eheep  differ  cYSci  (in  species),  one  horse  and  another  only  diffSsr 
i^ftu  (as  different  items  of  one  species).  The  word  mtmadie  would 
be  better  than  numaieal,  for  logical  use.  See  more  details  in  the 
'  Transactions  of  the  Philological  Society.' 

NUMISMATICS.  The  term  numismatic,  derived  from  the  Greek 
pOfuffftti,  is  applied  to  the  study  uf  ancient  and  modem  coins.  By  the 
writers  of  the  15th  and  16th  centuries  it  was  called  the  science  of 
medals.  It  divides  itself  into  the  following  principal  branches : — 
The  study  of  coins  considered  in  reference  to  the  monetary  systems 
to  which  they  belong,  or  the  study  of  the  historical,  mythological, 
and  geographical  allusions  of  inscriptions  and  types,  and  the  discri- 
mination of  true  ancient  coins  from  modem  imitations  or  forgeries. 
So  vast  is  the  extent  of  the  subject  that  a  perfect  knowledge  of  all 
branches  has  never  been  attained  by  one  individual  The  value 
of  ancient  coins  to  the  study  of  geography,  history,  and  philology  is 
considerable,  for  as  they  are  monuments  issued  by  public  authority 
it  must  be  assumed  that  the  information  they  convey  is  correct; 
and  they  conseouentiy  offer  many  corrections  to  the  orthography,  in 
some  instances  they  rectify  the  chronology,  and  even  add  to  Mstory  and 
geography  names  which  have  disappeared  from  literature.  Considered 
in  reference  to  the  arts  tiiey  are  valuable  aa  showing  their  state  at 
different  fixed  periods,  while  they  present  invaluable  portraits  of 
princes  and  illustrious  personages,  valuable  representations  of  temples, 
statues,  and  localities,  and  important  hints  as  to  mythology  and  his- 
torical events.  The  study  of  them  is  however  generally  subjective, 
and  they  require  elucidation  from  rather  than  give  it  to  Hter^ture.  In 
some  instances  indeed  they  hand  down  the  knowledge  of  obscure  sites, 
or  give  a  clue  to  the  history  of  dynasties  which  have  not  been  recorded 
on  the  pages  of  the  historian.  As  religious  monuments  they  transmit  a 
history  of  the  local  deities,  and  representations  of  their  shrines  and 
statues  and  the  rdigious  ideas  of  the  age  in  which  they  were  struck, 
and  they  afford  considerable  insight  into  the  autonomous  or  free,  and 
imperial  administrations  of  states  and  cities,  and  their  political  changes, 
monetary  systems,  and  dialects.  But  their  great  charm  is  their  being 
monuments  of  ages  long  p&st,  ancient  pictorial  illustrations  of  classics 
authors,  undeniable  eviaences  of  a  past  state,  and  linka  which  con- 
nect the  familiar  coins  of  the  day  with  the  first  struggles  of  invention 
and  the  development  of  monetary  systems.  At  the  same  time  they  are 
a  most  mioroscopical  branch  of  archasology. 

There  can  be  Httie  doubt  that  the  Komans  made  collections  of 
ancient  coins,  from  the  price  paid  for  remarkable  foigeries  and  the 
fact  of  their  being  inlaid  and  valued  during  the  lower  empire  as  gems 
by  the  laws.  Petrarch,  in  1374,  was  the  first  in  the  middle  ages 
to  collect  them,  Alphonso,  king  of  Arragon,  and  Cosmo  di  Me£ci 
continued  in  the  next  century  to  do  tiie  same,  and  in  the  Itftli 
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century  the  study  had  ao  progreaeed  that  200  cabinets  were  known  in 
Holland  alone.  In  the  15th  century  they  were  first  introduced  into 
literature  by  Angelo  PoUziano,  in  1490 ;  and  a  seriee  of  writers  the 
chief  of  whom  were  Fulvius,  a.d.  1500 ;  Masochi,  A.D.  1526 ;  Yeio, 
▲.D.  1560;  Gk>lziua,  A.D.  1526-83;  Agostiuo,  a.d.  1586;  Ursinus, 
A.a  1600;  and  Patin,  aj),  1683;  wrote  chiefly  upon  and  illus- 
trated the  imperial  Roman  series.  In  England  the  study  commenced 
with  Speed,  A.D.  1522^  and  Camden,  in  1586.  The  works  of  this 
century  are  not  remarkable  for  their  accuracy,  and  it  is  not  till  the 
following  that  the  study  of  numismatics  b^gan  to  acquire  the  rank  of 
a  science.  fVolich,  Corsini,  and  Cary  aTailed  themselves  of  medals  to 
writ<e  history  of  the  Bactrian,  Armenian,  and  Bosphoran  princes;  but 
the  most  remarkable  writers  of  the  17th  and  18th  centuries  were 
Mor^dl,  A.D.  1703 ;  Vaillant,  a.d.  1706 ;  Spanheim,  a.d.  1664;  Pellerin, 
A.D.  1782;  Hardouin,in  1729;  Patin,  in  1695.  In  the  18th  century 
the  critical  Eckhel  completely  reformed  the  study  of  numismatics, 
A.D.  1787-1808,  while  Mionnet,  in  1770-1842,  gave  a  complete  list  of 
Greek  coins,  and  Rasche,  a  lexicon  of  important  use  for  the  study. 

Important  contributions  to  the  study  of  Greek  numismatics  have 
been  added  by  MiUingen  in  1831, 1837, 1841 ;  by  Barthelemy,  in  1821; 
Bockh,  in  1821;  and  others.  The  study  is  still  kept  up  by  four 
numismatic  journals.  The  Numismatic  Chronicle  in  England,  com- 
menced in  1886,  the '  Revue  Nunusmatique'  of  France  commenced  at 
the  same  period,  that  of  Belgium  started  in  1843,  and  the  '  Numisma- 
tische  Zeitung'  of  Weissensee  in  1834. 

The  origin  of  the  currency  is  traceable  to  the  Greeks  alone ;  the 
Egyptians  used  rings  of  metal,  and  i>erhaps  scarabssi ;  the  Assyrians 
had  no  coins ;  and  the  Jews  and  Phoenicians  at  an  early  period  were 
equally  destitute  of  stamped  money.  The  honour  of  this  invention 
was  disputed  by  the  GreeLs  themselves.  The  Lydians,  Hermodice  the 
wife  of  Midas,  Aryandes,  Theseus,  Itonus  of  Thessaly,  the  Naxians, 
and  Pheidon  of  Argos,  B.o.  895  or  772,  were  said  to  have  invented  the 
art.  Opinions  generally  incline  to  Pheidon,  from  the  rude  antiquity 
of  the  ^ginetan  coins;  but  the  dispute  refers  to  the  metals.  At 
Athens  and  in  Greece  Proper  gold  was  not  struck  till  B.O.  440,  the 
gold  coins  in  circulation  being  darics,  Cyzicene  staters,  and  ingots. 
While,  however,  the  oldest  examples  of  the  gold  currency  are  Asiatic, 
th(«  earliest  silver  was  undoubtedly  struck  in  the  Isles  and  the  Pelo- 

?3miese,  as  is  shown  by  the  archaic  coins  of  iEgina,  Rhodes,  Thasos, 
bebes,  and  other  cities  of  Greece.  The  earliest  coins  were  chiefly 
didrachms,  tetradrachms,  and  drachms,  few  pieces  of  smaller  denomi- 
nation having  been  struck. 

Little  or  nothing  ia  known  about  the  Greek  mint :  that  at  Athens 
was  called  the  Artjyrokapeion',  dies  were  called  kommaHa,  The  coins 
were  always  struck,  never  cast,  under  the  authority  of  eponvmi. 
The  names  of  engravers  occur  on  coins  during  the  most  fluurishing 
period  of  the  art ;  after  the  time  of  Alexander,  in  some  rare  instances, 
with  the  form  EIIOIEI  assumed  by  artists  of  the  later  schools,  as 
NETAN1 02  EnOEI.  '  Neuanthos  was  making  it '  on  a  coin  of  Aptera, 
and  Theodotos  on  a  coin  of  Clazomense.  TMs  form  is  however  often 
omitted,  and  the  name  of  the  artist  put  by  itself,  generally  in  the 
nommative.  They  are  distinguished  from  those  of  magistrates  by 
being  in  smaller  letters,  and  occupying  less  prominent  positions,  being 
often  placed  in  obscure  places,  as  on  the  attire,  on  the  adjuncts,  amidst 
the  typo,  so  as  not  to  intrude  too  prominently  on  the  eye.  The 
name  of  Aristobulus  is  placed  on  a  gold  coin  of  Lysimachus;  that 
of  Zoilos  on  a  coin  of  Perseus.  The  dekadrachms  and  later  coins  of 
Syracuse  have  many  artists'  names,  as  Eumenes,  Eucleides,  and  Cimon, 
and  othera ;  and  in  Magna  Grsecia  are  those  of  Augeas,  PhiUstus,  and 
others.  Some  worked  for  more  states  than  one,  as  Parmenides,  who 
engraved  coins  of  Syracuse  and  Neapolis ;  ArisUppus,  who  did  so  for 
Heracleia,  Metapontum,  and  Tarentum ;  and  this  branch  of  the  art  was 
pursued  by  gem-engravers,  the  name  of  Phrygillus,  known  from  a 
cameo,  also  appearing  on  the  coins  of  Syracuse.* 

The  U4>e  of  gold  coins  in  Asia  Minor  is  as  old  as  that  of  silver  in 
Greece  Proper,  and  coins  have  been  foimd  which  can  be  attributed 
to  the  age  of  Crcesus  or  Alyattes.  Gyges,  indeed,  is  stated  to 
have  used  dboUi  or  spikes  of  this  metal  in  the  place  of  coins ;  and 
Croesus  himself  presented  plinthoi  or  ingots  of  gold  to  the  shrine  at 
Delphi  Talents  of  gold  are  mentioned  by  Homer.  In  Greece  Proper 
the  issue  of  gold  is  of  later  date,  probably  not  older  than  that  of 
Philip  II.  of  Macedon.  At  the  time  of  Herodotus  its  value  to  silver 
was  as  1  to  13 ;  but  in  the  days  of  Plato  and  Alexander  it  had  sunk  as 
1  to  12 ;  but  the  gold  of  the  Danes,  on  account  of  its  extreme  purity, 
was  as  1  to  15;  while  that  of  Qyncus,  owing  to  alloy  with  silver,  was 
only  as  1  to  14.  The  gold  unit  was  the  stater,  or  sovereign,  equal  in 
weight  to  two  Attic  drachma,  or  182*6  grains,  called  also  the  chrytmM^ 
gold  piece,  or  the  Philippos,  Philip.  At  Athens  itself  gold  was  not 
struck  till  the  archonship  of  Antigenes,  B.O.  407  (01.  xciii.  2),  when  the 
golden  Victories  were  melted  down  for  the  purpose ;  and  prior  to  that 
period  Phocsean  or  Cyzicene  staters  were  current  in  the  city.  ('  Bockh 
in  Cavedoni;'  'Ant.  monetw  d'Atene,'  8vo,  Mod.,  1836.)  The  Attic 
staters  have  the  head  of  Athene  and  the  owl,  besides  which  there  is 
an  archaic  htku  ol  21*6  grains,  having  an  owl  and  incuse  square.  It  has 
been  attributed  to  the  city,  but  it  was  probably  struck  in  Asia  Minor. 

*  Bmxui,  Qeaohiohte  der  Orioolieseh^n  Kunstler,  8vo,  Braunach.,  1856,  II.  p. 


In  the  French  collection,  however,  there  is  a  complete  sequence  -i 
Attic  gold  coins,  consisting  of  a  stater,  drachm  or  hemiatater,  triub'La. 
diobolon,  obolos,  and  hemiobolon,  supposed  to  have  been  issued  abo^ 
the  time  of  Pericles ;  gold  obols  of  Argos,  of  16*5  gr*. ;  triobolon  of 
Carystus,  with  head  of  Hercules  and  a  bull,  of  49*8  gra. ;  others  of 
Aetolia,  on  the  Attic  standards,  a  triobolon  of  Bocotia,  of  59*75  gis.,  sad 
a  drachm,  of  Acamania,  are  known.  But  the  principal  ancient  g^<14 
coins  are,  the  Daric,  of  129  grs.,  with  an  archer  and  incuse  squazB,  w<s^ 
15-20  Attic  drachms — ^the  coins  with  which  the  Persians  bribed  tie 
orators  of  Athens  and  Boeotia ;  the  stater  of  Cyzicus,  worth  (&c.  S»§) 
28  Attic  drachms,  and  mentioned  as  the  monthly  pay  of  a  soldi^  trj 
Xenophon,  with  tiie  adjunct  of  a  fish  as  its  normal  type  ;  the  stater  oi 
Phocna,  of  138  grs.,  and  distater  of  276  grs.,  and  submultiplea,  tetart« 
4th,  hekte  i,  and  hemihekta  ^  worth  8  obols;  staters  of  Lampsacsi, 
with  the  head  of  Poseidon  or  Priapus,  and  the  winged  sea-horse,  d 
129  grs.;  and  at  Cyrene,  gold  octodrachms  or  tetraBtaters,  and  t^« 
large  issues  of  staters  and  its  multiples  by  Philip  II.  and  his  saccessc-R, 
on  a  standard  of  133  grs. ;  and  Uie  large  gold  dekadrachms,  tetn- 
drachms,  pentadrachms,  and  other  pieces  of  the  Ptolemies.  Many  of 
these  later  pieces  of  Ionia>  in  the  finest  style  of  the  art,  are  ol 
electrum,  and  were  issued  as  submultiples  of  an  electram.  stato'.  Tba 
largest  piece  was  the  16-staters  of  Lysimachus. 

The  Greek  autonomous  silver  coins  have  been  divided  into  thi«» 
periods,  the  first  from  B.O.  895  to  471,  from  Pheidon  of  Axigos,  or  th? 
Lydians,  to  Alexander  I.,  of  Macedon,  the  type  simple  and  monftroii^ 
often  only  animals,  inscriptions  short  and  monosyllabic,  pieces  thick 
and  globular,  engxailed  rings  like  borders  of  Etruscan  scarabaci,  the 
reverses  with  hollow  squares  made  by  striking  on  a  jagged  die.  1 
From  Alexander  I.,  B.o.  478,  to  Philip  II.  the  art  is  much  improved, 
the  shape  flatter  and  thinner,  the  inscriptions  more  complete,  typrs  are 
inlxoduced  on  the  reverse  in  the  hollow  square,  which  disappears  oiuicr 
Amyntas  III.,  B.c.  371 ;  the  types  are  surrounded  by  an  engniioi 
ring.  8.  From  Amyntas  III,,  to  ac.  100,  about  800  years,  the  6nest 
period  of  the  arts,  types  on  obverse  and  reverse  complete,  the  age  of 
Phidias,  Zeuxis,  Polygnotus,  and  Praxiteles,  names  of  magistrates 
and  engravers  appear;  portraits  are  introduced  by  the  succeaaonof 
Alexander  the  Qreat.  This  is  also  a  great  epoch  for  gem  aigraring. 
Greek  gold  and  copper  coins  fall  into  this  period.  4.  With  the  rae  A 
ih»  Roman  power  the  gold  and  silver  disappear,  a  few  imperial  mints, 
such  as  Csesarea  in  Cappadocia,  Antioch,  Amisus,  and  Tarsus  alone  cooi 
tinuing  to  have  the  privilege  of  striking  either  Roman  denarii  or  larger 
pieces  till  the  time  of  Hadnan.  The  mint  of  Alexandria  struck  sUro' 
or  potin,  till  the  time  of  Qallienus.  The  letters  follow  the  rule  of 
inscriptions,  the  titles  are  pompous.  In  this  last  period  only  copper 
was  coined  with  the  name  of  the  cities. 

The  principal  coins  which  have  been  found  are,  the  dekadiaduos, 
or  large  silver  coins  of  Athens ;  the  dekadrachms,  or  Syracusan  medal- 
lions; octodrachms  of  Macedonia,  the  Athenian  tetradrachms,  called  xha 
stater  or  Atticus — a  long  series  extensively  imitated  by  other  cities  and 
by  princes;  the  didrachms  of  .£gina  and  Corinth ;  the  drachms  used  a3 
over  Greece  and  Asia  Minor ;  the  tetrobolon  or  }  drachm ;  the  triobolia, 
or  hemidrachm ;  the  diobolon,  or  J  drachm ;  the  trihemiobolcn  \ 
drachm ;  the  obolos,  or  )  drachm,  struck  by  cities  prior  to  the  introduc- 
tion of  copper;  the  hemiobolon,  or  {^  draichm;  and  the  k  obolos,  or  ^- 
drachm ;  and  |  obolos,  or  ^  drachm,  the  smallest  of  all  silvo*  coins  struck 
at  Athens.  In  the  Attic  standard,  the  drachm  weighed  67*877  gra.,aod 
the  tetradrachm  269*508,  and  of  this  coin,  the  dollar  of  antiquity,  called 
the  yKwi  \avpwTucfi*oT  *  Laurian  owl,'  from  the  mines  of  silver,  aad  the 
type,  4  went  to  the  gold  stater,  or  chrysos ;  25  to  the  mna,  and  150  to 
the  talent.  Of  these  tetradrachms,  which  are  the  monetaiy  standard 
of  messure  of  antiquity,  there  are  two  types,  the  archaic  coin,  with 
the  head  of  the  archaic  Athene,  and  the  reverse  an  owl  and  olive- 
branch,  which  continued  till  almost  the  age  of  Alexander ;  and  those  ol 
later  than  his  reign  with  the  helmed  head  of  Athene  of  Pheidi^ 
and  the  owl  on  an  amphora,  with  the  names  of  the  three  magi»> 
trates.  These  continued  till  the  age  of  Mithridates,  and  ev«a  of  ths 
Romans. 

In  aU  the  transactions  of  commerce,  the  drachm  was  the  unit  of 
value ;  the  Attic  standard  was  used  at  Corinth,  Acamania,  Amphilo- 
chia,  Leucadia,  Epirus,  Acanthus,  Sicily  and  Cyrene ;  but  under  ditt'erent 
forms,  the  Athenian  coin  was  the  tetradrachm,  the  Corinthian  the 
didradmi — ^higher  values  are  abnoimal  exceptions.    The  other  stand- 
ards were  the  i£ginetan,  consisting  of  96  grs.,  introduced  by  Pheidon, 
from  some  Phoenician  source,  and  the  didrachms  stamped  with  a 
tortoise  which  were  called  chdonai,  tortoises,  or  pacheiai,  thick,  by  the 
Athenians;    they  prevailed  in  Boeotia,  Arcadia,  Elis,  Sicyon,  Ai^os, 
Euboea,  Locris,  ana  some  of  the  isles.    The  other  principal  draohm  was 
the  Macedonian  of  58  grs.,  which  was  used  till  the  time  of  Alexander  the 
Great,  who  substituted  the  Attic  standard.    Of  Chios,  there  were  penta- 
draciuns,  of  286  grs.,  supposing  the  drachm  to  have  been  about 
47  grs.    But  the  fact  is,  that  it  is  still  requisite  to  study  the  monetaiy 
histoi^  of  each  Greek  state  per  m,  as  the  currency  was  always  slightly 
changmg  according  to  political  circumstances  and  the  rate  of  ^raiue, 
and  the  ancients  had  not  probably  the  trial  per  pyx,  or  even  a  veiy 
accurate  manner  of  determining  the  weight  of  their  pieces,  the  irr^gukr 
shapes  of  which  offered  tempting  &cilities  for  filing  or  paring. 

The  copper  currency  was  the  last  introduced  into  Qreeoei,  and  its 
appearance  was  not  well  received,  it  was  first  issued  at  Athens  in  the 


1009 


KX7HISMATICS. 


KUMISMATICS. 


1010 


aroboDship  of  GalliM,  B.o.  406,  and  tlie  orator  who  reoommended 
it  went  by  the  nickname  of  the  Coppenmith.  The  oldeet  dated 
copper  oohifl  are  those  of  iEropua  U.,  king  of  Macedon,  B.a  899 ;  and 
the  necearity  of  change  diffused  its  use,  and  it  ultimately  superseded, 
or  was  current  with  all  denominations  as  high  as  the  obofos.  Hie 
principal  faronse  coins  are  the  oboloa,  worth  Hd.  '5,  the  ch/olkout, 
or  I  of  an  obolos,  and  the  lepton,  ^  of  »  chalohous :  there  were  sub- 
diyisions  of  the  4»  |  of  an  obolos,  and  pieces  of  2  oboli,  worth  S^d 
Besides  the  oboli,  there  was  an  assarion  worth  A  of  a  denarius,  and  two 
other  copper  coins  called  the  symbolon  and  \oIlybos,  the  value  of 
which  is  unknown.  Some  of  the  monetary  systems  named  the  copper 
currency  after  the  silver,  and  struck  drachms,  and  didrachms  and 
tetradrachms  in  this  metal.  Under  the  Roman  empire,  the  copper 
CttTren<nr  was  left  to  the  care  of  the  Greek  municipalities,  but  after  the 
national  bankruptcy  this  was  suppressed,  and  the  copper  issued  only 
by  the  imperial  mints.  In  the  days  of  the  repubUo,  some  of  the  states 
of  Magna  Grsda  and  Sicily  used  the  Boman  standard  of  the  at  and  its 
subdivisions. 

The  types  of  the  Greek  coins  had  a  religious  sim,  and  either 
alluded  to  the  eponymous  deity,  or  some  local  tradition :  their  meaning 
was  strictly  religious.  On  the  earliest  coins  the  types  consist  of  a  single 
emblem,  generally  an  animal  or  vegetable  4>laced  upon  one  side  only  : 
as  the  tortoise  on  the  coins  of  .£gina,  the  dolphin  on  those  of  Thasus, 
the  vine-leaf  on  Camirus.  Some  pieces  were  familiarly  known  by  the 
names  of  their  types;  thus  the  drachms  of  Deles  were  called  boet 
(cattle) ;  the  tetradrachms  of  Athens,  horai  (virgins),  alluding  to  Athene, 
or  gUuiea  (owls) ;  the  didrschms  of  Corinth,  polid  (colts),  from  the 
Pegasus ;  those  of  .ASgina,  cheUmfOi  (tortoises) ;  the  staten  of  Macedon, 
hippotai  (cavaliera) ;  and  the  darics,  toxeuiae  (archen).  Other  pieces 
were  named  after  the  princes  who  issued  them,  ss,  OroBsi,  Alezandri, 
Philippi,  Demerateioi,  Ptolemaioi,  and  Berenicai  The  ^^P^  of  the 
two  sides  often  have  a  connection  with  one  another,  ss  the  head  of 
Apollo  with  the  reverse  of  a  lyre,  that  of  Neptune  with  a  trident,  or 
the  head  of  Hercules  with  his  bow  and  quiver  on  the  reverse.  In 
many  cases,  however,  no  connection  can  be  traced,  as  on  the  coins  of 
Tarentum,  and  the  artist  selected  his  subjects  from  different  statues  or 
monumenlis. 

Besides  the  principal  types,  various  smaller  representations,  called 
adjuncts,  are  introduced  upon  the  field  on  coins  of  the  third  epoch, 
especially  on  those  of  such  states  as  struck  a  long  series.  On  the  coins 
of  Alexander  the  (3reat  and  his  successon,  these  adjvmcU  or  mint- 
marks  refer  to  the  cities  at  which  the  pieces  were  struck,  ss  a  bee  on 
those  of  the  mint  of  Ephesus  or  Aradus,  the  club  of  Hercules  for  Tyre, 
an  snchor  for  Abydos,  a  trident  for  Byzantium.  On  the  contempora- 
neous coins  of  cities  these  episema  have  relation  to  the  eponymous 
magistrates  by  whom  the  coins  were  issued ;  sod  a  remarkable  instance 
is  the  stag  on  a  coin  of  Athens,  the  emblem  of  the  gmt  Mithridates 
with  his  name,  and  the  elephant  of  Pyrrhus  on  coins  of  Tarentum. 
Such  marks  will  be  found  on  the  currency  of  Athens,  Oorinth,  t^e 
Achsean  and  Lydan  leagues,  and  on  the  consulsr  denarii ;  but  they  dis- 
appear at  the  lame  of  the  Roman  empire. 

The  coins  of  the  earliest  period  have  no  inscriptions,  the  type  showing 
the  state  from  which  the  coins  iwued ;  at  first  a  single  letter  was  intro* 
duced,  the  initial  of  the  name  of  the  dty,  as  A  for  Argos,  B  for  Thebes, 
Q  for  Corinth.  By  degrees  these  letten  became  monosyllabic  abbrevia- 
tions of  ^e  names  of  tnt  cities,  as  pPO  for  Groton,  nOM  for  Poseidonia, 

FA  for  Elis ;  dissyUables  then  appear,  as  AOE  for  Athens,  AITI  for 
-  -     -     —  -  ^^  .... 


FECI  for  Rh^gium,  and  tiiese  continued  to  the  latest  times. 
But  as  the  arts  developed,  the  inscriptions  become  more  complete,  as 
HIMEPA  (Himera),  MESSANION  (of  the  Meesenians).  These  inscrip- 
tionajpBnerally  give  the  name  of  the  dty  in  the  genitive,  as  OASION  (of 
the  liasians) ;  but  the  nominative  sometimes  replaces  it,  as  ME21ANI02 
(Messenian),2TPAK02I0I(SyrBCUsans);  and  unusual  forms  are  found, 
as  SETESTAZIBEMI  (I  am  from  Segesta),  EFTeEMISH  (I  am  the  stamp 
of  Erythrsa),  SETBA  KOMMA  (the  type  of  Scathes).  The  neuter  form 
is  also  found,  ss  AFKAAIKON  (Arcadian  money).  These  inscriptions 
follow  the  style  of  the  epoch,  snd  sre  written  from  right  to  left,  or 
vice  vend,  and  boustrophedon.  Generallv  the  name  or  initial  of  the 
dty  is  on  one  side  of  tne  coin,  oocssionally  it  is  repeated  on  the  other ; 
it  is  inserted  to  suit  the  type,  at  one  nde,  across  the  area,  or  all  round 
the  hollow  square  :  in  some  instances  it  is  divided,  the  first  half,  as  ABA, 
on  one  side,  and  KAINON  (Abacsenum)  on  the  reverse.  In  some  rare 
esses  it  is  placed  on  the  type,  as  AINI  (Aenos)  on  the  petasus  of 
Hermes;  APFEI  (Argos)  and  f  AAEIAN  (Elis)  on  the  diadem  of  Hera. 
Till  the  fall  of  Gbeeoe  into  the  power  of  Alexander,  the  dvio  legends 
generally  continue  very  nmple ;  but  after  that  period  epithets  are  used, 
as  TIP  (ov)  IE  (pttt)  AST  (Xov)  (Tyre  a  sacred  Asylum) ;  and  under  the 
Romans  the  states  are  called  by  their  epithets,  as  AKTONOMOS  (self- 
governed),  ATEAEIA  (untaxed),  EAET8EPA  (free),  MHTPOnOAU  (metro- 
politan), NATAPXU  (a  port),  ASTA02  (an  asylum),  IIPaTH  (first). 
Explanations  are  rarely  given,  as  AAPI22A  eESSAAON  (Thessahan 
Larissa),  NIKAIEXIN  TON  KAI  SKTeonOAITON  (of  the  Nioaans,  alias 
Scythopolitea  in  Samaria).  Tbemunidpalities  out  of  fiattery  oftenadopfasd 
Imperial  epithets  as  KAATAIO-2EAETKEX2N  (of  the  Ciaudian  Selea- 
dans),  TAPSOT  2ETHPIANH2  (of  the  Severian  Tarsus),  after  Claudius  L 
snd  Severus.  Occasionally  the  names  of  riven  sre  recorded,  as  HTVAS 
(the  Hypsas)  on  coins  of  Selinus,  APEeoSA  (the  Arethusa)  on  those 
of  Syracuse ;  and  the  names  of  loosl  ddtisi  often  aooompsDy  the  types. 
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The  Demos  (or  people),  Syncletus  (or  senate),  and  Boule  (or  council), 
appear  on  late  coins.  Alliances  between  the  cities  are  indicated  at  an 
early  period  by  the  initials  of  two  dties,  at  a  later  age  by  the  word 
OMONOIA.  The  participation  in  games  is  shown  by  KOINON  (com- 
munity). 

The  names  of  persons  appear  first  on  the  archaic  coins  of  the  second 
period,  and  generally  in  the  genitive,  indicating  the  eponymous 
magistrates.  The  earliest  names  are  those  of  the  kings  of  Macedon, 
the  archons  of  Abdera,  as  AAEBANAPOT,  Alexander  of  Macedon,  b.o. 
474,  and  others.  The  title  of  king  indeed  appeara  with  Getas,  King  of 
Hedonis,  about  474  B.O.,  but  it  forms  an  exception  to  the  rule,  the 
title  of  king  bdng  first  assumed  by  Alexander  the  Great  His 
successon  adopted  titles  in  addition  to  their  names,  and  Antiochus  XII. 
is  called  the  King  Antiochus,  Dionysos,  illustrious,  father  loving. 
Victorious.  Beddes  the  title  of  king,  othera  appear,  as  the  Ethnarch 
applied  to  Herod,  and  dynastes  to  Polemo  of  Olba.  A  rarer  ad- 
dress is  that  of  Em,  *'  under,**  prefixed  to  the  name  of  the  magistrate, 
which  occun  on  the  coins  of  Hicetas  of  Syracuse,  but  is  commonly 
used  on  the  imperial  Greek  coins.  The  inscriptions  of  these  coins 
have  prefixed  to  the  names  of  the  magistrates  the  offices  which  they  held 
in  the  difierent  dties,  as  the  scribe  (Tpcyifwrcvf),  archon  (apx^^), 
mayor  (c^/iot),  praetor  (arparnyos),  propraetor  (ayrurrparrryos),  magis- 
trate (vpvTorffvf),  treasurer  {rafuas),  high  pnest  (apxuptvs),  priest 
(ffpffvi),  or  priestess  (icpt ta),  preddent  of  the  games  in  Asia  {Avtapxos), 
director  of  the  gymnasium  {yv/tnurtapxns\  of  the  festivals  (ir-wryw- 
P*ofXn9)>  master  of  the  games  {aqfrnpo^trtii),  theologian  {e^oKoyos).  Some 
coins  from  the  imperial  times  have  inscriptions  reconding  their 
dedication  by  individuals  or  magistrates  to  a  district  or  city,  as  Hosti- 
lius  Marcellus,  priest  of  Antinous,  has  dedicated  it  to  the  Adueans. 
On  the  coins  of  Macedon,  after  its  subjection  to  Rome,  the  name 
of  the  people  is  in  Greek,  MAKEAONON,  that  of  the  nuuristrates. 
AESILLAS,  in  Latin. 

Subordinate  to  the  names  of  princes  and  magistrates  are  dates 
first  introduced  by  the  successon  of  Alexander.  The  Egyptian  coins 
are  dated  in  the  Egyptian  regnal  year  till  the  time  of  Di  cletian  and 
are  preceded  by  ^  {Xwcafios),  or  year;  the  imperial  coins  often  have 
dates  preceded  by  ET  or  ET0T2,  "  year  "—especially  those  of  the  east— 
the  chief  teras  found  are  the  Sdeucian  commencing  b.o.  312,  in  Syria, 
Phoenida,  and  Judaea ;  the  Pompeian,  B.O.  63,  in  Syria  and  Phosnicia ; 
the  Caesarian,  B.a  47  or  48,  in  Syria;  the  Actian,  b.o.  81,  in  Syria; 
the  Egyptian,  B.o.  800,  commencing  with  Ptolemy  L ;  and  that  of 
Pontus,  B.a  296. 

The  names  of  games,  ss  KAICAPEIA,the  Csesarian,  ATTAAEIA^ 
the  Attalian ;  and  many  othera  are  inscribed  on  imperial  coins. 

Inscriptions  recording  the  value  are  seen  on  a  few  rare  imperial 
coins,  as  AIAPAXMON,  a  didraohm,  on  a  silver  coin  of  Kero,  struck  at 
CsBsarea,,  in  Cappadoda ;  and  on  a  copper  coin  of  Rhodes,  APAXMH^ 
or  APATMH  on  those  of  Ephesus;  and  APAXMA  on  a  bronze  coin; 
A22APION,  AVO,  TPIA,  HMIXV  on  the  -copper  of  Chios ;  TPIOBOAO[N] 
on  those  of  Samothracia ;  HMIOBEAIN  on  those  of  iEgium ;  XAAX0T:E 
on  coins  of  Antioch ;  AIXAAKON  on  those  of  Chios. 

Single  lettera  besides  the  names  of  magistrates  and  dties,  and  ligatures 
of  lettera  called  monograms,  are  of  frequent  occurrence  on  the  coins. 

Sometimes  the  names  of  dties  are  thus  compressed,  as  '7'^  Psrium; 

^,  Aduea;  y.  Tyre;   or  the  name  of  the  eponymous  magistrates; 

dates  are  rarely  thus  expressed.  On  the  coins  of  some  dties  and 
princes,  solitary  letten  are  used  to  indicate  the  order  of  the  inue  of 
the  coins  from  the  mint,  the  lettera  bdng  used  in  alphabetical  order, 
and  when  the  series  was  exhausted  the  lettera  were  doubled  for  a  new 
seriesL  The  silver  coins  of  Arsinde  have  single,  and  the  gold  double 
letten  to  mark  the  order  of  iwue. 

It  has  been  usual  to  consider  the  currency  according  to  the  system 
of  Eckhd,  or  a  geographical  order  from  west  to  east,  while  the  actual 
chronolpgioal  sequence  is  from  east  to  west,  the  earliest  coins  being  of 
Asia  Minor  and  the  Isles  of  the  ^gean.  A  still  more  philosophical 
arrangement  would  be  that  of  the  coins  of  each  stage  of  Uie  ci^rrency. 
The  coins  of  Britain  and  Spain  are  imitated  or  derived  from  the  coins 
of  Philip  II.  of  Macedon,  or  Hiero  IL  of  Sicily;  the  types  of  the 
copper  are  rude  portraits  of  Greek  gods,  and  symbols,  as  grapes  on  the 
coins  of  Adnippo,  alluding  to  the  name  of  the  dties.  The  gold  and 
silver  are  copied  from,  the  Roman  aurd  and  denarii  of  the  Consular 
period,  snd  of  a  similar  standard  and  type  as  the  Dioscuri ;  even  the 
copper  have  the  undai  globules  which  mark  the  subdividon  of  the  at. 
Their  legends  are  in  &e  C!dtiberian  diaraotera,  derived  from  the 
Greek  snd  Phoonidsn,  and  they  are  supposed  by  some  to  have  been- 
issued  as  earl^  as  B.a  200,  by  oUien  as  late  as  B.o.  84-74,  the  date  of 
the  insuireotion  of  Sertorius,  and  named  the  Oscense  argentum,  from 
Osca,  his  capital.  ( Livy,  zzziv.  10,  41,  xU.  48.  De  Sauloy, 
'Monnaies  Autonomes  de  rSspagne/  8vo,  Metis,  1840;  Gailliard^ 
'Description  des  Monnaies  Espsgnols,'  4to,  Madr.,  1852.) 

The  coins  of  Gaul  are  dividble  into  three  periods.  1.  Esrlieet 
imitating  the  staten  of  Philip  IL  ft  III.  after  the  conquest  of  Macedon, 
B.a  278.  2.  Those  with  Latin  legends  apparently  from  B.0  100-21. 
3.  Those  with  the  names  of  dties  snd  chie£is  on  eauh  dde,  the  inscrip- 
tions dther  in  Greek  or  Latin,  or  both  mixed.  These  last  two  dasses 
imitate  the  Consular  silver,  but  with  great  provincial  variety.    Beddes 
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the  Celtio  ooins  are  the  earlier  ooina  of  Mawrilia  or  HaraeiUeB, 
Qlanmn,  with  the  type  of  a  female  head  and  lion  of  elegant  -workman- 
ahip.  and  belonging  to  the  Qreek  aeriea,  confflnting  of  the  drachm  and 
its  Bubdiviaiona.  The  Gauliah  aeriea  oontaina  atSbera,  ol  draohma  of 
ailver,  and  potin  of  6  copper,  2  lead,  1  tin,  or  copper  of  amall 
aito  to  imitate  Itpta,  and  the  'first  are  cast.  Beeidea  theae  axe  bronze 
ooina  of  two  ooloniea,  Nemauana  or  Nimea,  founded  with  yeterana 
from  the  Egyptian  campaigns,  and  having  on  the  obvene  the  heads  of 
Agrippa  and  Augustus,  and  on  the  reverse  a  orooodile  bound  to  a  palm 
tree,  and  Lugdunimi  or  Lyons,  with  the  head  of  victory  and  a  lion. 
The  earliest  British  coins,  like  those  of  the  Gktuls,  are  imitations  of 
FhQippi,  and  are  followed  by  thoae  of  chiefii  and  kings  of  aj>.  100,  the 
most  remarkable  of  whom  are  Cynobelin,  Taadovanus,  Dubnovellaunus. 
They  are  in  all  metals,  of  small  sisse,  on  the  Greek  standard,  and  exhibit 
great  local  differencea :  two  citiea  are  named  on  these  ooins,  Verula- 
mium  and  Camalodunmn. 

Following  the  western  arrangement,  the  next  ooins  are  those  of 
Italy  and  Sicily.  I.  The  Greek  series  im  remarkable  for  its  number, 
the  beauty  of  its  art,  and  the  interest  of  its  types.  The  art  is  of  a 
softer  and  more  florid  character  than  that  of  Gkeeoe  Proper,  and  there 
are  no  coina  so  old  as  those  with  ineuse  squares  of  the  older  Greek 
style,  but  instead  a  remarkable  kind  having  the  type  in  relief  on  one 
side,  and  incuse  on  the  other,  like  bracteats  or  emboasingB  on  paper. 
All  theae  Greek  coins  are  struck  in  Southern  Italy  or  BCagna  Greecia. 
The  oldest  coins  are  of  Sybaris,  destroyed  B.o.  510 ;  drachms  and  demi< 
drachms  with  a  bull ;  of  Poseidonia,  subsequently  Paostum,  B.O.  453- 
448  with  Poseidon  ;  Croton,  founded  by  Achseans,  B.o.  710,  with  the 
tripod  of  Apollo  taken  by  Hercules  from  Delphi,  Hercules  and 
Apollo  destroying  Python ;  of  Metapontimi,  b.o.  700,  with  the  golden 
summer  or  ear  of  com  surmounted  by  a  grasshopper,  Apollo 
and  Artemis;  and  of  Caulonia  with  Apollo;  of  Laos,  with  an 
ox;  and  of  Termesa  with  armour.  Of  the  best  period  of  art  are 
the  beautiful  coins  of  Thurium,  with  the  hehneted  head  of  Athene, 
with  S^Ua  and  the  butting  bull,  those  of  Locri  with  the  shade 
Ajax  Oileus,  Rome  and  Faith ;  of  Rhegium  with  the  horse  and  mules 
of  Anaxilaus,  of  Yelia  with  the  hehned  head  of  Athene,  and  a 
lion ;  of  the  Brettii,  with  Neptime  and  Venus  of  fine  art.  Still  more 
remarkable  are  those  of  Tarentum,  with  Taras  and  Phalanthus,  and 
the  young  Taraa  running  to  Ms  father  Neptune ;  Heraclea  its  colony, 
B.O.  443,  has  the  head  of  the  Tiacinian  Juno  and  Herculea,  Cum», 
Glaucus,  Scylla,  Cerberus  aUudiog  to  the  Sibyl,  and  crabs ;  Neapolia 
and  Kola,  the  head  of  Parthenope  and  Dionysus  Hebon ;  Hyria  has 
l^erva  and  Juno;  Terina  the  goddess  Pandeina  or  Lris  drawing 
the  water  of  the  Styx ;  Arpi,  Cerea  and  a  horse.  Biany  of  the  coios 
show  the  state  of  political  events,  elephants  indicating  Pvrrhus  and 
Hannibal  at  Tarentum  and  Cum»,  and  the  head  of  Janus,  tne  progress 
of  the  Roman  power. 

II.  Coins  inscribed  in  the  languagea  of  the  people  of  Italy.  The 
principal  of  these  are  the  Oscan  coins  of  Capua,  Atella,  Teate,  and 
those  issued  by  the  confederated  chiefs  in  the  time  of  the  Social  and 
Marsic  wars,  imitating  the  Roman  denarii  in  weight  and  type,  but  of 
much  ruder  character  and  workmanship ;  one  of  these  has  the  word 
Sajinim  or  Sabinorum  in  the  Oscan  dialect 

III.  Coins  with  Etruscan  inscriptions  consisting  of  one  or  two  gold 
of  uncertain  authenticity,  a  few  silver,  and  a  large  series  of  the  As 
Grave  and  its  divisions  issued  by  Cortona,  Volaterra,  Tuder,  Iguviimi 
Yestini,  Hadria,  Firmum  and  Ariminum,  the  last  with  the  head  of 
the  victorious  Ghauls. 

The  other  ases  have  various  types  for  each  state  and  series,  but  the 
wheel  is  a  normal  type,  besides  which  are  other  imasoertained  series  of 
Etniseaa  states. 

'  The  ooins  of  Sidly  are  as  fine  as  those  of  the  Peninsula,  but  none 
belong  to  the  first  period  of  art  with  hollow  square.  The  island  is 
remarkably  rich  in  silver  coins.  The  tetradrachms  of  Agrigentum 
have  the  river,  the  sea  eagle,  and  the  crab ;  the  tetradrachms  and 
didrachmsof  Camarina,  Hercules,  Athene,  and  the  Hipparis;  the  tetra- 
drachms of  Catana  have  chariots ;  those  of  GeUs  the  river  as  a  human- 
headed  bull,  or  as  a  homed  youth ;  the  didrachms  of  Himera,  the  cock 
sacred  to  iS^aculapius,  and  the  river.  The  tetradrachms  of  Leontini  have 
the  lion's  head,  the  celebrated  com  of  its  plains  and  chariots ;  the 
drachms  of  Messana,  the  curved  port,  and  the  types  of  its  Samian  colonists/ 
a  lion  and  bull,  the  horses,  mules,  and  cluuriots  of  Anaxilaus,  as  the 
Mamertini  Mars ;  Naxos  has  beautiful  tetradrachms  with  a  couchant 
Satyr;  the  tetradrachms  of  Segesta  the  Crinusus,  and  the  nymph  Segesta; 
the  tetradraohms  of  Selinus,  Apollo  and  Artenus  Epicunoi  and  the 
Hypsas  sacrifidng.  Syracuse  has  many  types,  but  they  principally  are 
ohuiots,  referring  to  the  reputation  of  Sicilian  hones,  to  obtain  which 
Alcibiades  is  said  to  have  projected  tiie  unfortunate  expedition  of  the 
Athenians.  The  earliest  dated  coin,  the  dekadrachm  or  Demarateion, 
Sia  479,  has  the  head  of  the  Arethusa  surrounded  by  dolphins,  a  biga 
and  the  lion  of  Gelo  L;  the  later  tetradrachms  supposed  to  be  struck 
under  Dionysius  L,  B.o.  368,  have  the  same  head  in  a  less  archaic  style, 
aquadriga  y^th  a  panoply  of  armour,  and  the  VTord  athla  prizes.  'Hie  gold 
pieces  are  also  fine,  and  the  currency  of  the  princes  conmiencing  with 
Agathocles,  and  ending  with  Gelo  II.,  and  comprising  the  queen 
Phihstis,  oni^  known  from  her  name  on  the  seats  of  the  theatre,  is 
remarkable  for  the  beauty  of  work  and  art  embellishing  their  portraits. 
Besides  the  Greek   coins  there  are  tetradrachms  with  CarUuginian 


legends  strode  in  Sicily,  and  others  of  finer  wcxrk  atfcribated  to  tiie 
second  Dionysius. 

The  islands  near  Sicily  have  Phcenician  deities  and  legends,  and 
principally  copper  corns.  In  the  Crimea  or  Taurio  Chenonesa, 
the  normal  type  is  the  head  of  Panticapeeum.  Istnu,  the  Medusai 
head  reflected.  In  Thrace  the  didrachms  of  Abdera  hare  the  gryphoQ ; 
those  of  Aenoe  of  remarkable  beauty,  the  head  of  Hemoee  tad  the 
wine-press.  Byeantium,  which  is  said  to  have  Issued  iron  mcit^, 
baa  the  buU,  and  the  head  of  its  founder,  Byzas.  Maronea,  has  a  aeries 
of  fine  tetradrachms  with  the  horse  of  Poseidon  and  the  vine  d 
Dionysos,  alluding  to  its  wines.  Thasos  has  triobols  with  the  head  d 
Dionysos,  and  an  amphora.  The  regal  aeries  ia  rich  in  didradms  d 
Seuthes  I.,  with  a  horseman  and  remarkable  insoriptiona,  and  wi^  the 
copper  of  Seuthes  III.  A  beautiful  suite  of  ooina  is  thoae  of  Lt& 
machus,  whose  staters  imitate  Alexanders,  and  vdioae  tetradiachBM 
struck  all  in  Asia  and  Europe,  like  the  series  of  Alexander,  as  A 
Ephesus,  Methymna^  Tomi,  and  Byzantium,  have  on  one  side  th« 
head  of  Alexander  with  the  ram's  horn,  as  son  of  Azanum,  and  <m. 
the  other  Pallas  Athene  Nicephoros'  seated.  At  Chalcedon,  in  Bxthrnia, 
the  tetradrachms  give  the  veUed  head  of  his  consort  Arednde.  Tb£» 
is  also  a  remarkable  tetradrachm  of  Moetia  struck  by  Sadalus  in  tl» 
47th  year  of  his  reign,  with  a  portrait. 

In  the  neighbouring  state  of  Macedonia,  the  tetradraehms  of  t^a 
province  struck  in  the  first  division,  at  Thessalonica,  hare  the  bead  d 
Alexander,  the  club  of  Hercules,  and  the  name  of  the  questor  JEmBat; 
the  second  and  fourth  divisions  are  found,  but  not  the  tfazid;  tbs 
didrachms  of  Aoanthus  have  a  lion  devouring  a  bull,  and  are  <a  tike 
second  period.  Aeneia  has  the  head  of  ^neas;  the  bea«xtiful  teen- 
drachms  of  Amphipolis,  the  laureat  head  of  Apollo,  and  the  torch  of  the 
lampadophoria ;  those  of  Chalcidioe,  the  head  of  Apollo  and  his  Ijrt; 
the  archaic  ones  of  Lete,  a  satyr  and  nymph ;  Neapolis,  a  Got^neics ; 
of  Philippi  the  ancient  Cranides,  there  are  staters  with  the  head  d. 
Hercules,  and  the  Delphic  tripod. 

Of  the  princes  of  PsBonia,  conmiencing  with  Audoleon,  B.a  340-33^). 
there  are  fine  didrachms  with  a  helmed  head  and  horse ;  thcee  d 
Eupolemos,  Lycoeius,  and  Patraus,  have  a  horseman  OTerthrowiag  aa 
enemy.  The  regal  series  of  Macedon  are  remarkable  for  the  li^t  they 
throw  on  the  history  of  the  coinage.  The  ooins  of  Gfotas,  king  of  th« 
Hedones,  represent  a  man  and  two  oxen ;  those  of  his  oontemponir, 
Alexander  I.,  a  man  and  horse ;  a  veiy  archaic  dekadrachm  has  a  maa 
in  a  car  drawn  b^  a  bull ;  and  in  the  area  the  helmet  of  Garanua.  Ukr 
are  drachms,  didrachms,  and  obob  of  ArcheUus,  bromse  caiai  d 
jfiropus,  didrachms  of  Pausanias  and  Amyntaa  IL;  dzadima  and 
brass  coins  of  Perdiccaa  III.;  the  goat  refers  to  thoee  whidi 
aooompanied  Caranus  to  uSSgse.  The  staters  of  Philip  IL,  coined 
from  tiie  gold  of  Mount  Pangssum,  have  the  head  of  Apollo  allud- 
ing to  Phihp's  protection  of  Delphi,  and  a  two*horse  chariot,  allQdiDg 
to  his  viotones  m  the  Olympian  games ;  the  silver  cuiTen«gr»  principal^ 
didrachms,  have  the  head  of  Zeus  and  a  lidet.  Of  Ali'im*'^ 
the  Great  there  is  a  great  series  of  two  or  three  iasuee ;  this  monaxrh 
recoined  the  whole  currency  of  his  empire,  and  atruck  numeitjcs 
double  statws  with  the  head  of  Pallas  and  Victory,  and  tetiadradimi 
with  the  head  of  Hercules  and  Zeus  Olympius,  in  copper  in  the  prin- 
cipal cities,  suppressing  the  local  mints;  the  places  of  mintage  are 
distinguished  by  the  svmbols  of  the  coios  of  the  cities  where  mini^^ 
placed  in  the  area  with  the  initials  or  monogram  of  the  name  of  thd 
city,  as  the  Rose  for  Rhodes,  the  head  of  Chnephis  for  Alexandria,  the 
bee  for  Ephesus,  the  lion  and  bull  for  Miletus.  The  names  aregivoi 
in  contraction  or  by  monograms  as  MTPI  Myrina,  KOAO  for  Coloi^aiL 

Philip  IIL,  has  staters  and  its  subdivisions,  tetradnNAms  on  tha 
type  of  Alexander  the  Ghreat,  and  is  distinguished  from  his  predeceaaon 
by  the  assumption  of  the  title  of  King.  Casaander,  struck  only  biasi, 
with  the  head  of  Herculea  and  a  lion.  Philip  IT.  and  Alexander  IT. 
only  drachms  and  small  ooins;  Antigonus,  staten  with  the 
head  of  Pallas  and  a  trident^  fine  tetradraohms  witix  the  head  of 
Dionysos,  and  Apollo  seated  on  a  ship,  refetring  to  the  victoiy  of 
Cyprus,  B.a  306;  Demetrius  I.,  staters  on  the  type  of  Alexanda, 
tetradrachms  with  his  portrait,  and  Poseidon;  othere  with  Posekloa 
Promachos,  and  Victory  sounding  a  trumpet  on  a  gaUey,  for  the 
victory  at  Cyprus.  Antigonus  Gonatas,  has  tetradrachms,  o^mvez, 
like  the  mlver  ahields  of  the  Ai^gyraspides  with  the  head  of  Pan,  and 
PaUas  hurling  thunder,  on  his  copper  Pan  ereeta  a  trophy.  Pasaang  to 
Philip  v.,  there  are  fine  tetradiadims  on  the  type  of  Antigonus, 
with  the  head  of  Perseus  and  the  dub,  or  his  portrait,  and  Paliaa 
hurling  thunder,  besides  didrachms,  drachms,  and  copper.  Of  the 
unhappy  Persegs,  B.a,  168,  there  are  fine  tetradrachms  with  his  head, 
and  the  eagle  and  thunderbolt  by  the  artist  Zoilus.  01  Phih'p  Vi, 
there  are  only  copper. 

Thessaly  abounds  in  silver  coins,  the  principal  i^pe  is  the  horse,  the 
drachms  have  the  head  of  Zeus  crowned  with  oik,  and  the  Fkllas 
Itonia,  the  eight  obol  pieces  of  the  AenianeSi  the  head  of  FkUas  and 
the'hero  Phenicus  slinging,  the  triobols  of  Lamia, the  ivyorowned  head 
of  Dionvsos,  axid  a  diota,  or  a  tripod  in  a  square,  the  drac^ims  of 
Larissa  have  Jason  and  the  bull  of  Colchis,  the  horse  in  a  square,  the 
sandal  of  Jason  left  at  the  Anapus,  the  head  of  the  hero  Aleuas  and 
the  eagle  and  thunderbolt;  the  didrachm,  the  head  of  Xaruea  at 
Coronis  and  a  horse;  -those  of  the  Octaei  Hercules  and  a  lion  or  apear; 
the  drachma  ot  Phalanna  a  youtiiful  head  and  horM;  thoee  of  Phera 
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ft  female  drawing  water  from  a  fountain ;  of  tlus  town  are  the  tetra- 
draohms  of  the  tyrant  Alexander,  B.C.  SQ^-'65d,  with  the  head  of  Lariaeek 
or  CoroniB  and  a  hoFBeman.  The  early  tetradrachma  of  the  Oreakii 
have  a  horBeman  with  horsee  and  spears.  The  coins  of  Illyricimi  are  not 
iBterssting;  the  drachms  of  Apollonia  havedancingnymphs  and  avolcano. 
Of  Epirus  there  are  tetrobols  with  the  heads  of  2^ub  and  Hera  and 
ft  thunderbolt  in  an  oak  crown.  The  most  important  corns  are  those  of 
the  momffohy— of  Neoptolemus  and  Alexander^  b.o.  862-322,  there 
ore  only  brass ;  but  of  Alexander  I.,  B.a  842-332,  there  are  staters  of 
fine  work  with  the  head  of  Zeus  and  a  horseman,  and  silver  obols  with 
l^elios;  those  of  Pyrrhus,  B.a  2d4-272,  are  of  great  beauty,  and  consist 
of  hemistaters  with  the  head  of  Artemis  and  Victory  with  a  trophy 
and  crown;  staters  with  the  head  of  Pallas- Athene  and  the  same, 
and  also  <iraohms  with  the  head  of  Proserpine  and  Athene^Pronu^ 
ohos  struck  in  Sicily;  Dyrrhacium  has  early  coins  like  Corcyra 
and  drachms  with  the  head  of  Dionysos  and  a  P^;a8ua  of  Corinth ;  the 
didrachms  of  Anactorium  have  the  head  of  Paulas  and  Pegasus ;  the 
didrachm  of  Leucas  has  Artemis  Nauplia  with  a  ship  and  hind; 
Thyreum,  Achelous  and  ApoUo;  AetoUa  the  Achelous  and  Atal&nta 
amidst  shields,  and  triobols  with  the  head  of  Atalanta  and  the  boar  of 
Calydon.  The  didrachms  and  hemidrachm  of  Locris  offer  the  head  of 
Persephone  and  Ajax  Oileus,  the  old  drachms  and  triobols  of  Phocis 
the  bacranium  suspended  on  the  temple  and  the  head  of  Apollo.  The 
archaic  didrachms  of  Thebes  and  Boeotia  have  the  celebrated  bucklers; 
the  later  didrachms  the  head  of  Dionysos,  his  golden  amphora,  and 
Poseidon,  Hercules  strangling  the  serpents,  or  footing  an  arrow,  a 
yare  tetradiachm,  the  head  of  Zeus  and  Poseidon. 

The  coins  of  Athens  have  been  already  described;  the  lepta  of 
£leusis  haye  Demeter  in  a  biga  of  winged  serpents  and  a  sow ;  those  of 
Megara,  the  head  of  ApoUo  and  his  lyre.  Of  Adisea  there  is  a  remarkable 
series  of  the  league,  with  the  head  of  2ieus  and  the  monogram  of  Achsea 
and  the  initials  of  the  townfl^  others  have  Zeus  Kicephorus,  and 
Demeter.  The  didrachms  of  dorinth  have  the  <?  for  the  initial  of  the 
name  of  the  dty,  the  head  of  Pallas  ChalinitiB  in  the  Corinthian  helmet, 
and  Pegasus,  or  Bellerophon  and  the  Chimera;  on  the  imperial 
are  Ino,  Melioerte.  The  drachms  of  Patrse  resemble  those  of  the 
Achaean  league ;  those  of  Phlius  have  a  wheeL  The  archaic  draohms 
of  Stcyon  have  a  flying  dove,  with  2E,  the  archaic  initial  of  the  city, 
of  great  beauty ;  the  later,  a  Chinuera,  with  the  same  bird,  and  are 
of  great  beauty.  The  archaic  didrachms  of  Ells  have  an  eagle  with  a 
serpent,  emblem  of  Olympian  Jove,  and  FA  for  Falls,  the  JEolio  name 
of  the  city,  with  a  thunderbolt ;  later  coins,  the  eagles  feeding  off  hares, 
and  a  winged  Victory  seated ;  and  the  last,  a  copy  of  the  head  of  the 
celebrated  Hera  of  Polycleitus,  with  her  name  Hera  inscribed  upon  the 
kredemnon  or  attire.  The  drachms  of  the  Cranii  in  Cephallenia  have 
the  ram  of  H^e;  Zacynthus  has  the  head  and  tripod  of  Apollo; 
Ithaca,  Ulysses. 

The  Messenian  didrachms  have  the  head  of  Demeter  or  Persephone 
bound  with  ears  of  wheat,  and  on  the  reverse  Zeus  Ithomatas ;  the 
drachmae  of  Ijaconia,  the  head  of  Hercules ;  and  the  tetradrachms  of 
Cleomenes  the  portrait  of  this  monarch  and  the  armed  Aphrodite,  and 
on  late  copper  Lyciirgus  himself.  The  drachms  of  Aigos,  a  wolf;  the 
smaller  pieces  the  protome  of  a  wolf,  and  on  the  reverse  A  in  a 
square,  Uie  head  of  Hera,  and  Diomed;  Trooaene  has  the  trident  of 
Keptime.  Those  of  Arcadia  have  Zeus  Lvcaeus  with  an  eagle,  and  a  female 
head  in  a  square ;  the  silrer  coins,  the  head  of  Pan ;  the  hemidrachms 
of  Hersea,  the  head  of  Hera;  Mantinea,  the  bear  and  aoom;  those  of 
MegalopoHs,  the  laurelled  head  of  Zeus  Lycseus,  and  Pan  seated  holding 
ft  pedum,  and  an  eagle  on  Mount  Lyceius;  Pheneus,  the  heads  of  Proser- 
pine and  Meleager ;  Stymphalus,  the  head  of  Artemis,  and  Hercules 
and  the  Stymphalian  birds.  In  Crete  the  art  of  the  ooins  is  peculiar, 
rather  coarse,  and  the  pieces  are  often  large.  The  drachms  of  Aptera 
have  the  head  of  Zeus  or  Hera,  and  Hermes  or  Apollo  and  Apteras ; 
those  of  Gnoasus,  the  Minotaur  holding  in  each  hand  a  bull,  and  the 
labyrinth;  the  didrachms,  the  head  of  Minos,  Hera  or  Ariadne ;  those 
of  Cydonia,  the  ivy-crowned  head  of  Dionysus,  and  Qydon  with  his 
hound,  holding  a  bow ;  the  tetradrachms,  Artemis,  with  a  hound  and 
torch.  The  drachmji  of  Elyrus  have  a  bee  of  the  celebrated  hives  which 
nourished  the  Cretan  Zeus,  and  the  celebrated  goats  which  by  eating 
the  herb  dictamos  drew  the  iron  from  their  wounds;  the  old  didrachm 
of  QorWoA*  Europa  seated  in  the  tree,  with  Zeus  as  an  eagle,  and  Zoob 
nnder  we  form  of  the  bull ;  Hierapytaoa,  a  palm  tree  and  eagle ;  the 
didrachms  of  Itanus,  Tritons  and  two  sea  serpents;  the  very  old 
drachms  of  Lyttus,  a  flying  eagle  and  the  forepart  of  a  boar;  the 
didrachms  of  Phsestus,  Hercules  killing  the  hydra,  bulls  and  ear  of 
com,  and  an  ox  bound  and  feeding,  or  the  win^d  Tales .  hurling 
stones  at  idl  who  approached  the  island,  and  Zeus  Gfelchanos  seated  on 
a  tree  holding  a  cock.  Polyrrhenium,  Priansus,  and  Bhaucus  have 
interesting  coins.  Kuboea  has  Aphrodite;  the  tetradrachms  of 
Carystus,  a  cock,  and  a  calf  sucking  a  cow.  Tlie  didrachms  of  Chalcis, 
ApoUo  and  a  lyre ;  the  triobols  of  Histiea,  the  head  of  Hera,  and  the 
prow  of  a  ship;  the  tetradrachms  of  Eretria,  the  head  of  Artemis 
Amarynthia,  and  a  bull  with  a  fillet  on  his  horns.  The  old  didrachms 
of  CeoB,  a  bunch  of  grapes  and  incuse  square ;  the  didrachms  of  Melos, 
a  pomegranate.  Ceoe  has  a  pomegranate ;  Coresia  a  sepia,  the  copper 
of  Julis,  the  head  of  Aristaeus,  and  a  bee ;  the  didrachxns  of  Poroe, 
mentioned  by  Hesychius,  have  the  head  of  Ariadne  and  a  goat;  Tenoe 
haa  the  head  of  Dionysus,  with  the  ram's  horn  and  grapes. 


The  Asiatic  coins  commence  with  the  Cimmerian  Bosphoriis,  which 
extend  from  b.c.  289  to  a.d.  387.  The  first  of  them,  those  of  Parisades, 
staters,  resemble  those  of  Lysimachus.  The  tetradrachms  of  Mithri- 
dates  III.,  B.O.  297-266,  are  of  fine  although  barbaric  work,  with  a  good, 
portrait.  Those  of  the  great  Mithridates  IV.,  B.C.  123-62,  both  the 
staters  and  tetradrachms,  give  fine  portraits  of  the  king.  Those  of 
Pharnaces  II.,  b.o.  62-47,  are  nearly  as  fine.  The  later  kings,  com- 
mencing with  Asander,  B.a  46-18,  struck  a  series  of  gold  and  electrum 
staters,  didrachms  of  base  alloy,  and  copper,  with  portraits  of  the 
Caesar  as  their  reverses  and  dates.  Those  of  Pontus  are  not  remark- 
able. Amastris  has  the  head  of  Amastris  the  Amazon,  its  founder 
The  tetrobols  of  Cromna  have  the  heads  of  Zeus  and  Hera;  the 
draohms  of  Sinope  with  Qreekor  Phoonician  inscriptions,  have  the  head 
of  the  local  eponymous'  nymph  and  an  eagle  devouring  a  tunny.  The 
brass  obols,  Perseus  and  the  JEgm.  In  Bithynia,  the  old  drachms  of 
Chalcedon  have  a  bull  and  incuse  square ;  the  drachms  and  trihemio 
bols  of  Heraclea,  the  heads  of  Hercules  and  Hera ;  the  drachms  ot 
Cius,  the  head  of  ApoUo  and  a  ship;  tiie  didrachms  of  Heraclea, 
Heracles  and  the  city,  and  didrachms  of  the  tyrants  Timotheus  and 
Dionysius,  There  is  a  fine  regal  series  of  tetradrachms  and  copper  of 
the  kings  of  this  state,  with  portraits)  as  Nicomedes  I.,  B.c.  27(J-250, 
Prusias  II.,  b.c.  149,.  with  his  head  winged  as  Perseus  and  Jupiter, 
and  of  Nicomedes  IL    These  coins  are  dated  with  the  Bithynian  aara. 

In  the  neighbouring  state  of  Mysia,  the  most  remarkable  autonomous 
coins  are  those  of  the  celebrated  electrum  and  gold  stater  system  of 
Cyzicus,  already  mentioned,  and  tetradrachms  with  the  head  of  Proser- 
pine and  a  lion  s  head.  Of  Lampsacus,  there  are  staters  with  the  head 
of  Poseidon,  the  bust  of  Demeter,  and  hippocampus ;  the  didrachms 
have  Hercules.  Of  Parium,  there  are  staters  with  the  head  of  Demeter, 
and  drachms  with  a  goat.  The  most  remiarkable  of  the  coins  of  Per- 
gamus  are  the  cistophori,  or  tetradrachms,  with  a  snake  escaping  from 
a  basket,  all  in  an  ivy  crown,  or  two  snakes  entwined  round  a  bow. 
A  fine  series  of  tetradrachms  of  the  kings  of  Pergamus  commence 
with  Phileteerus,  B.a  288,  Attalua  L,  b.o.  241-147,  Eumenes  II.,  B,o. 
197-159,  Aristonicus,  with  their  portraits,  and  Pallas  Athene.  Of  the 
Troas,  the  drachma  have  the  Qoigonium,  and  an  anchor  or  eagle,  and 
Trojan  mythsL 

The  coins  of  Abvdos  have  the  head  of  Pallas,  Artonus,  and  the 
Gorgonium,  an  anchor  or  es^le ;  of  Alexandria  Troas,  the  head  of 
Apollo  Smintheus,  and  a  pasturing  horse;  the  tetradrachms  of 
Tenedos,  described  b^  Aristotle  and  Suidas,  have  a  double  head  and 
the  bipennis  with  which  Tenes  cut  the  fatal  rope.  The  drachms  of 
Aegae  in  Aedis  present  the  head  of  Apollo  and  Zeus  Aetophoros  ^d  a 
goat;  the  tetradrachms  of  Cyme  the  head  of  the  eponymous  Amazon, a 
horse,  and  jug ;  those  of  Myrrhina,  the  head  of  the  Qrynaean  ApoUo,  a 
female  offiaring,  and  a  diota^  The  island  of  Lesbos  struck  for  itself  cmly 
bronze  coins,  but  the  drachms  of  Methymna  have  the  head  of  Pallas 
and  a  bull,  of  fine  work  and  old  style ;  Mytilene  the  head  of  Apollo  add 
a  lyre ;  Clasomenae  has  beautiful  staters  with  the  head  of  ApoUo  and  a 
winged  boar,  and  didrachms  with  the  same  head  and  a  swan ;  of  Ephesus 
there  are  staters  with  the  head  of  Artemis  and  the  Ephesian  Artemis ; 
cistophori,  tetradrachms  with  a  bee,  deer,  and  a  palm-tree.  Erythrae 
has  a  stater  with  a  stag;  the  tetradrachms  of  Magnesia  have  the  head 
of  Artemis  and  ApoUo  on  the  Maeander,  the  didrachms,  a  rider  and 
buU;  one  has  the  name  of  Themistodes,  then  its  dynast.  Miletus 
offers  coins  of  the  oldest  style  with  tiie  laureUed  head  of  Apollo, 
a  lion,  and  star;  Phocaea  has  staters  and  sUver  coins  vdth  a  seal; 
Smyrna,  a  double  stater,  with  head  of  Cybele,  and  a  female ;  bronze 
coins  with  Homer;  and  sesterces  struck  by  tiie  praetor  Theudianos. 
Teos  has  sUver  didrachms  with  a  gryphon,  and  brass  ooins  with 
Anacreon.  The  type  of  Chios  in  gold  and  sUver  is  a  sphinx  and 
diota.  Samoa  has  the  head  of  a  Uon  and  forepart  of  a  bulL 
Antioohia,  of  Caria,  has  the  head  of  ApoUo  and  a  Pegasus.  Of  Cnidus 
there  are  coins  of  great  antiquity,  with  the  heads  of  Aphrodite  and  a 
Uon ;  Myndus,  Serapis  and  his  head-dress ;  Nysa,  the  rape  of  IVoserpine ; 
Termeros  has  a  trihemiobol  of  Tymnus  its  tyrant  Of  the  Caiiaa 
princes,  commencing  with  Hecatonmus,  &a  881,  and  ending  with 
Pixodarus,  836,  there  is  a  fine  series  of  tetradrachms,  didrachms,  and 
draohms,  the  normal  l^pe  of  which  is  Zeus  Labrandenos.  The  didnohms 
of  Calymna  have  the  head  of  Mars  and  a  lyre.  Of  Cos,  there  are  sUver 
coins  with  Hercules  and  czabs,  and  tetiadrachma  with  the  danoe  of 
ApoUo  before  the  tripod,  whUe  the  brass  coins  have  Aescolapiua. 
Tne  gold  and  sUver  coins  of  Rhodes  have  the  head  of  the  Coloasos  and 
the  rose. 

The  coins  of  Lyoia  consist  of  an  early  series  of  didradmis, 
drachms,  and  trihemiobols,  of  the  earliest  Attic  standard,  with 
incuse  squares  with  epaboia,  the  types  of  the  oldest  B.O.  600 ;  the 
normal  type  is  a  ring  with  three  or  four  hooks.  These  earlv  coins 
have  inscriptions  in  the  Lycian  chaiaoters,  and  the  names  of  Tios,  tl^e 
Trees,  Fvain,  and  other  cities,  are  found  on  them.  A  later  series  of 
didrachms,  having  on  one  side  the  head  of  Pallas  armed,  and  on  the 
other  the  head  of  a  satrap,  and  inscribed  Ddenenefele,  Pttaraeu^ 
Fsggsere,  Axina,  and  Garue,  probably  record  the  names  of  satn^ 
after  the  Persian  conquest  (Sir  0.  FeUowes, '  Coins  of  Lycia,'  4to, 
London,  1865.)  Of  Lycia  there  axe  also  a  series  of  draohms  strudc 
by  the  Lycian  league,,  with  the  head  of  ApoUo  and  lyre,  and  the 
initial  letters  of  the  states. 

In  Paiiq[»bylii^  and  Ajypendus,  the  didxaofam  has  wrsstlers,  three  lega^ 
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and  a  barbario  legend ;  Perga  didrachzna  of  the  post-Alezandrine  epoch, 
with  Artemis  P^gaia;  Side,  a  sehes  of  fine  tetradrachma,  with  the 
head  of  Athene,  victory,  and  the  pomegranate,  the^name  and  emblem 
of  the  city.  The  states  m  Piaidiaare  numerona :  the  coins  of  Selgewith 
dingers,  and  Andeda  are  the  mofft  interesting.  The  bronze  coins  of  loo- 
nium  have  the  eikon  or  portrait  of  Perseus.  In  CiUoia»  Celenderis  has 
didrachms  with  a  kneeling  goat  looking  behind,  and  a  hone ;  Nagidns, 
Dionysos;  l^us,  an  Aoatio  deity,  Hermes  and  Herse.  Olba  braas 
ooins  with  the  portraits  of  the  priest,  princes,  Polemo,  and  Ajax. 
Soli  didrachms  witii  a  head  of  P&Uas,  and  bunch  of  grapes.  Pom- 
peiopohs,  the  heads  of  Pompey  and  Aratus.  The  didrachms  and 
tetradrachms  of  Tarsus  have  Tyche,  or  Fortune,  Zeus,  a  lion,  a  lion 
devouring  a  bull,  and  the  kings  Tarcondimotus,  and  Philopator  L,  in 
B.C.  100-1. 

The  most  remarkable  coins  of  Cypros  are  the  gold  and  silver  with 
the  heads  of  Zeus  and  Aphrodite  commenced  by  Evagoras,  B.C.  880, 
and  continued  by  his  successors.    Those  of  Amathus  with  a  ram,  and 
SoU  with  Astarte.     In  Lydia,  the  principal  coins  are  ouBtophori,  of 
Sardis  and  Tralles,  and  numerous  imperial  coins.    Phiygia  is  chiefly 
remarkable  for  the  cistophori  of  Apamea,  Laodicea,  and  a  series  of 
imperial  coins.    Of  Galatia  there  are  bronze  ooins  of  some  towns  of 
imperial  times,  and  of  the  kings,  Deijotarus,  the  friend  of  dcero,  and 
Amyntas,  B.o.  86-25.      Cappodocia   is    chiefly  remarkable    for   the 
imperial  mints  at  Csesarea,  which  struck  in  all  three  metals,  with  the  por- 
tr.iits  of  the  emperors  and  the  mountain  Argasus ;  and  the  tetradrachms, 
didrachms,  and  drachms  of  the  kings  Ariarathes  and  Ariobarzanes, 
B.O.  220>17.     The  coins  of  a  few  ungs  and  Ti^pitines  are  the  only 
ones  that  can  be  refeiTed  to  Armenia.    Of  the  Syrian  kings  there  is  a 
long  series  in  all  metals,  but  chiefly  tetradrachms,  commencing  with 
Seleucus  I ,  B  0.  812,  and  terminating  with  Antiochus  XIII.,  B.o.  60. 
These  have  generally  on  one  aide  the  head  of  the  monarch  bound  with 
a   diadem,  and   on   the  other  Apollo  on  the  cortina.      The  most 
remarkable  are  the  tetradrachms  of  Seleucus  L,  representing  him  in  a 
triumphal  car  drawn  by  elephants ;    the  staters  and  tetradrachms  of 
Tryphon  having  on  the  reverse  a  helmet  with  a  horn ;  the  unique 
coins  of    Cleopatra,  mother   of  Antiochus  YIII. ;  those  of  Antio- 
chus VIII.,  with  the  reverse  of .  the  tomb  of  Sardanapalus  at  Tarsus. 
All  these  ooins  have  indications  of  the  cities  where  they  were  struck ; 
they  are  of  great  beauty  but  difficult  to  assign  to  the  proper  princes. 
There  is  a  coin  of  lotape  of  Commagene  wim  her  head  and  scorpion, 
struck  B.o.  70-40.    Of  "  Antioch  the  Great"  there  are  autonomous 
bronze  ooina,  with  Zeus,  the  tripod,  and  the  Pompeian  esra;  then  the 
imperial  ooins,  with  the  celebrated  statue  of  the  city  on  the  reverse, 
and  autonomous  coins  with  the  Actian  sera,  with  a  lyre,  ram,  and  sun 
and  moon;    finally,  imperial  tetradrachms  with  the   Csdsarian    and 
Actian  fioras,  from    Gkdba  to  Volusian,  and  copper  of  the  Roman 
colony  with  S.C.  on  the  reverse,  from  Antoninus  Pius  to  Valerian. 
The  coins  of  Apamea  have  an  elephant,  but  of  Laodicea  there  is  a 
tetradrachm  with  the  head  of  the  eponymous  Amazon,  and  Zeus 
Kicephoros.    Of  Damascus  there  are  both  autonomous  and  imperial 
ooins ;  some  of  King  Aretas,  with  the  head  of  Cybele,  or  Dionysus, 
and  a  deer.      Berytus  has  silver  with  the  same  head  and  a  deer. 
Sidon  has   tetradrachms  with    the  portraits    of    Antiochus   IV.,  a 
ship,  and  Astarte,  and  bilingual  copper.     Tyre  has  coins  with  the 
head  of  the  Seleucids.  from  Antiochus  IV.  to  VIII.,  the  eagle,  or  the 
Tyrian  Hercules     Amdus,  tetiadiaohms,  with  the  head  of  the  city 
and  a  Victory.' 

The  coins  of  Judsea  do  not  date  earlier  than  Simon  Maccabeeus, 
B.0. 144-185,  who  issued  shekels  of  silver  with  the  manna  pot,  and 
Aaron's  rod,  the  beautiful  gate  of  the  temple,  and  inscribed  in  Samari- 
tan characters,  with  '  Jerusalem  the  Holy/  and  *  the  shekel'  or  '  half- 
shekel  of  Israel,'  and  the  year  of  his  reign,  or  tiie  '  liberation  of 
Israel'  The  subsequent  monarcbs,  such  as  Herod  Antipas,  B.O.  4-89 
A,p.,  and  Herod  the  Oreat,  and  Agrippa  II.,  issued  copper  lepta,  the 
widow's  mites,  the  Romans  having  taken  away  the  rig^t  of  coining 
silver.  The  ooins  of  Arabia,  Mesoixitamia,  and  of  tiie  kings  of  Edessa 
have  little  interest.  Those  of  Tinuuohus,  king  of  Babylon,  B.a  164*62, 
are  rare. 

The  series  of  Parthian  ooins  oonsirts  of  tetradrachms,  drachms, 
oboU,  and  oopper  ooins;  the  drachms  commence  with  Arsaces  II., 
B.O.  Y5Bf  and  terminate  with  Vologeees  V.,  a  d.  227,  their  mityinnnt^ 
weight  is  64  grs.  Their  normal  type,  the  head  of  the  monarch  in  a 
tiaxa  with  the  Scythian  Apollo.  The  tetradrachms  commenoe  with 
Arsaces  VI.,  or  Phrahates  I.,  B.a  181,  and  oonttnue  in  their  series, 
their  maximum  weight  is  222  grs.,  their  types  are  ratiier  more  diver- 
sified, having  the  king  seated.  Victory,  Hercules,  Fortune.  The  brass 
coins  commence  with  Arsaces  III.,  or  Artabanee,  b.o.  216.  Their  types 
are  still  more  varied.  These  coins  have  on  them  the  date  of  theyear,  and 
the  name  of  the  month  in  whidi  they  were  struok.  In  Persia*  the  early 
Achemenidtt  struck  both  the  gold  and  darioa.  The  later  Sfl/wnnidip 
struck  a  series  of  coin  of  flat  cluuraoter,  having  on  one  aide  their  bust  in 
oriental  attire,  and  on  the  reverse  a  ^re  altar,  at  first  accompanied  with 
Greek,  and  afterwards  with  Pehlvi  inscriptions,  oonunencing  with 
Artaxerxes  L,  A.D.  228,  and  ending  with  Chosroes  I.,  a.d.  679.  Baotria, 
the  present  Cabul,  has  coins  of  a  dynasty  of  princes  unknown  to 
hitftory,  oonunenoing  with  tetradrachms  of  Diodotus  I.,  B.O.  250,  and 
£uth>*demu8,  b  c.  246,  fiucratides.  n.a  180,  and  continuing  till  Mayes, 
S.a  96.    The  ooins  of  these  prinoea  are  struok  on  the  Qieek  ataadanl 


and  model,  and  have  allegorical  legends  with  Bactrlan  inscriptions. 
These  coins  are  succeeded  by  those  of  Parthian  princes,  commencing 
with  Azes  and  Mayes,  of  square  diape,  principallv  didrachms,  and  with 
Arian  legends,  and  end  with  the  Indo  Scythie  gold  coins  of  Eadphisea, 
B.O.  85,  and  EanerkL  A.D.  40,  with  a  figure  of  the  monarch,  the  god 
Mithias,  and  the  bull  NandL  Of  the  oharacenft  thare  are  only  tha 
ooins  of  the  monarch  Monoeses. 

A  series  of  ooina  with  Phoeniciaa  inseriptioos,  were  struck  by  the 
Satraps  of  Persia  in  Syria,  Phcenida,  and  Asia  Minor,  Palestine,  and 
Cyprus,  besides  which,  the  kings  of  Phoenicia  and  Qebal  struck  coins 
with  Greek  types  and  Phoenician  inscriptions  (De  Luynes^'MumiBnatb 
des  Satrap,'  ito,,  Paris). 

The  coins  of  Errpt  are  a  remarkable  series,  commencing  with  tha 
Aryandics.  The  Ijagidad  have  a  long  series  of  fine  didrachms,  tetra- 
drachms, drachms,  and  staters,  and  tetrastaters,  and  pentadrachma. 
The  normal  type  is  the  head  of  the  monarch  on  one  side,  and  on  tha 
other,  an  eagle  or  cornucopia,  with  the  name,  sometimes  titles  of  the 
monarch,  adjuncts  and  monograma  of  the  cities  of  Syria,  Cyprus,  and 
Sgypt,  in  which  they  were  struck.  Great  difficulty  is  however  felt 
about  the  assignment  of  many  of  the  coins.  The  most  remaikabia 
piecea  aia  the  gold  of  Soter,  with  Alexander's  body  transported  in  a 
quadriga  of  dephants,  those  with  the  heads  of  Soter  and  Berenice  on 
one  side,  and^Philadelphus  and  Arsinoe  on  the  other,  the  large  gold  and 
silver  series  of  Arsinde.  There  are  only  oopper  and  silver  of  Cleopatra 
and  Antony.  The  brass  currency,  apparently  adjusted  to  the  brasa  talent^ 
has  remarkably  large  pieces,  and  submultlples  of  small  nze,  generslly 
with  the  head  of  Jupiter  Ammon  and  one  or  more  eagles.  The  ooina 
of  the  Ptolemies  are  well  executed,  and  of  great  beauty  and  interests 

The  Romans  adopted,  on  their  conquest,  the  system  of  the  PtolemieSy 
and  the  use  of  the  Greek  language,  striking  didrachms  of  a  base  sflver, 
with  the  head  of  the  emperor  accompanied  by  his  titles  on  one  side, 
and  on  the  other  allegori(»l  figures  copied  from  the  Roman  coins,  with 
the  date  of  the  ysar  in  which  they  were  struok,  offering  an  important 
series  for  the  chronolofflr  of  Rome.  These  didrachms  commenced  imder 
'Kberius  and  Nero,  and  continued  till  the  Antonines;  more  alloy  was 
used  under  Marcus  Aurelius  and  Commodus.  From  Septimius  Severua 
to  Gallienus  mere  potin  was  employed,  and  the  didrachms  give  place  to 
the  last,  and  become  rare  after  Gallienus.  From  Aurelius  to  Diocletian 
only  copper  of  small  size  but  thick  were  in  use.  After  the  revolt  of 
FirmuB,  a.d.  272,  the  mint  was  left  at  Alexandria,  and  continued  tUl 
the  close  of  the  Lower  Empire,  but  Latin  legends  were  introduced  on 
the  coins  A.D.  296.  The  oopper  coins  are  the  large  brass,  or  tetra- 
drachms, of  about  290  grs.,  the  second  brass,  or  didrachm,  of  136  grs., 
tile  drachm  of  about  68  grs.,  adopted  on  the  standard  of  the  Roman 
brass.  The  coins  of  the  nomes  comments  the  12th  year  of  Trajan, 
and  end  the  8th  of  Antoninus;  they  ha,^^  the  legends,  deities  and 
sacred  animals  of  the  nomes. 

The  other  coins  of  Africa  are  those  of  the  sWkte  of  Cyrene,  oonsistiQg 
of  early  of  the  time  of  the  Battiadfle,of  the  republic,  of  the  La^^dn,  ana 
of  the  Pentapolis,  B.o.  96.  The  gold  tetrastaters,  staters,  and  hemi- 
staters  have  the  head  of  Jupiter  Ammon  and  the  Silphium,  or  Assa- 
foetida,  sometimes  with  the  gerboa  on  the  stalk ;  the  tetrobols  with  a 
rider  and  the  Silphium  are  very  fine ;  the  sUver  currency  with  like 
types  is  also  fine.  Of  the  revolted  Magas,  B.O.  256,  there  are  only 
bronze  coins,  with  his  portrait,  and  of  PtoienuBUS  Apion,  B.O.  06,  silver 
and  brass.  The  states  of  Leptis,  Sabratha,  Byzacene,  and  Zeugitana, 
offer  little  numismatic  interest,  and  of  Carthage  itself  there  are  no 
ooins,  although  a  fine  series  of  Carthaginian  ooins  was  struck  in  Panor- 
mus.  Hippo  Libera  and  Utioa  have  coins  with  the  supposed  heads  of 
Libya  and  Julia  Augusta.  Certain  coins  with  Punic  legends  have  been 
assigned  to  MaTiritanian  princea,  Masinissa,  Micipsa,  Jugurtha,  and 
Hiempsal  IL,  and  of  these  are  drachma  with  i>ortnuts  and  Latin 
legends  of  Juba  I.,  II.,  Ptolemy,  and  Cleopatra. 

The  imperial  series  struck  in  the  Greek  cities  under  the  Roman 
empire  has  considerable  points  of  interest,  showing  the  state  of  the 
arte,  the  nature  of  the  magistracies,  the  titles  assumed  by  the  cities, 
occasionally  as  still  enjoying  their  municipal  freedom.  They  placed  on 
their  coins  the  heads  of  the  personified  Detnot,  or  People ;  SynkUta  or 
Senate ;  Otroutia,  or  Comitia;  and  BouU,  or  Town  Council;  but  gene- 
rally from  civic  adulation  the  court  of  the  imperial  family  ^>pear  on 
the  coins.  The  reverses  reeemble  the  Roman,  but-  present  great  varie^ 
of  type,  and  are  executed  with  less  taste.  Their  inseripaooa  are  re- 
markably copious.  Their  monetary  system  SHsimUatied  itaelf  to  the 
Roman  by  issuing  large  brass  oboU,  and  medium  and  smaller  sizes  to 
imitate  the  Roman  bronze  currency,  but  the  piecea  are  generally  flatter, 
and  the  relief  lower,  and  the  weight  less.  The  coins  of  the  few  Roman 
colonies  have  heeia  alluded  to,  tad  fsll  into  this  system;  they  struck 
permissu  Augusti  or  Prooonsulis,  by  the  permission  of  Augustus  or 
the  ProoonsuX  hut  were  soon  suppressed,  or  converted  into  imperial 
mints. 

From  the  ooina  of  the  Greeks  the  natural  transition  is  to  the 
currency  of  Rome,  from  which  the  present  monetary  systems  of 
Europe  have  been  derived. 

Although  little  has  been  recorded  about  the  condition  of  the 

Greek  mints,  rather  more  is  known  of  the  Roman.    The  asses  were 

originally  cast,  Jtavittce,  but  towards  the  close  of  the  republic  were 

struck;  the  dies  are  supposed  to  have  been  of  hardened  brass,  the 

I  blanks  were  cast,  and  then  cut  or  separated  at  the  gate  of  the  mouk^ 
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they  were  then  placed  with  the  forceps  on  the  anYil,  and  struck 
between  the  dies  by  the  hammer ;  oocasionallv  a  coin,  not  having  been 
'withdrawn,  the  next  piece  was  impremed  with  the  incuse  or  intaglio* 
type,  which  as  it  is  tiie  obyeree,  shows  that  the  obrerse  die  was  upper- 
most The  mint  itself  was  held  in  the  temple  of  Juiro  Monxta,  or 
"  tiie  AdviBer,"  and  the  following  officers  presided  over  it^ — ^the  ques- 
tors,  the  triumTiri  monetales,  or  tnumvirs  of  the  money,  to  whom  Julius 
CsBsar  added  a  fourth,  and  who  appear  B.a  289,  the  director,  optio ; 
aaaayer,  exactor  ;  caster,  JUUor,  JkU4fnui;  the  placer  or  feeder,  tuppottor; 
the  striker,  malUator  ;  and  the  engrayer,  tealptor  ;  the  oficinator,  work- 
man, and  nummtUariut,  treasurer,  and  eoenarifu,  purifier.  Thc^  formed 
a  corporation;  under  the  republic  the  workmen  were  xmblio  slayes,  but 
Cesar  appointed  freedmen,  and  the  Qothic  kings  of  Rome  eleyated  the 
Bocial  position  of  the  mint  masters.  The  triumyiri  monetales  presided 
oyer  the  issues  of  all  three  metals,  but  the  brass  continued  under  the 
empire  to  be  struck  by  decree  of  the  senate,  while  the  emperors  alone 
had  the  right  of  coining  gold  and  silver,  and  had  their  money  sepsrate 
in  the  treasury  (Dio.  liiL),  which  was  superintended  by  the  Prafectus 
Aerarii,  or  the  Procurator  in  the  later  times  of  the  empirap  In  Rome 
itself  the  whole  establishment  was  under  the  Pnef ectus  urbis,  in  the 
provinces  under  the  Prasides,  and  under  the  barbarian  kings  of  Rome 
under  the  mayor  of  the  palace.  Bronze  dies  of  the  empire  have  been 
found. 

At  the  earlier  times  the  Romans  had  no  gold  coins,  but  used  the 
Philippei,  or  Macedonian  stater,  a  term  retained  under  the  later  empire 
('  Lactantius/  i  o.  6 ;  a.u.0.  648),  the  gold  awrei  were  first  issued  sixty- 
two  years  after  the  denariL  The  earUeet  aurei  are  supposed  to  have 
been  coined  B.o.  207,  and  some  writers  have  supposed  that  originally  48 
were  struck  from  the  pound  of  gold  till  184  B.O. ;  45fromB.a  184-119 ; 
42,  B.O.  119-104;  40,  B.O.  104-87;  41,  B.a  87-14a.d.;  40  under  the 
early  emperors  till  Nero's  reign,  who  issued  45;  50  under  Caracalla, 
60  under  Diocletian,  and  72  under  Constantino.  The  aureus  wss 
called  hke  the  rilver  coin  denariutf  but  weighed  2  soriptuin,  or  double 
the  weight,  and  was  woith  25  silver  coins,  and  100  sesterces  or  large 
brass  pieces  called  nummi,  with  some  fluctuations.  The  half  aureus  or 
Roman  h^  sovereign  was  called  quinarius  at  a  later  period.  This  was 
for  greater  public  convenience,  the  taxes  under  the  empire  being  paid 
h^  gold  into  the  treasury ;  and  under  the  Bynntine  emperor,  Alexander 
Gomnenus,  the  payments  of  the  state  issued  in  copper.  The  right  of 
striking  gold  as  weQ  as  silver  belonged  to  the  emperor  alone,  and  it 
was  an  act  of  treason  for  a  subject  to  place  his  imsge  on  the  coin,  or 
even  to  show  the  lesst  dishonour  to  the  imperial  portrait  or  effigy, 
which  was  considered  inviolable.  The  types  of  the  earliest  gold  and 
^ectrom  coins  of  the  Romans,  struck  m  Capua  about  B.o.  210-180, 
have  on  the  obverse  the  head  of  Mars,  or  Janus,  snd  on  the  reverse 
Roman  deities.  They  are  marked  behind  the  head  with  their  value 
in  sesterces,  the  piece  of  zx  sesterces  weighed  a  Roman  scriptula,  or 
scruple,  18*06  grs.;  that  of  zxx  sesterces;  of  zxxx  sesterces;  and 
^x  (Ix)  sesterces,  in  proportion.  Pieces  struck  by  Sylla  and 
Lucullus,  called  Lucullians,  weighed  10  soriptul»,  or  165  grains. 
Pieces  of  larger  size  and  heavier  weight  than  the  aureus  are  called 
medallions,  and  are  supposed  to  have  been  inued  as  medals  for  the 
legions.  Elagabalus  is  said  to  have  struck  denarii  of  double,  treble^ 
four,  and  a  hundred  times  the  usual  size,  and  even  to  the  weight  of  two 
pounds,  but  such  vagaries  were  destroyed  after  his  downfalL  Alexander 
Severus  struck  halves  cdUed  semisses,  and  thirds,  tremisses,  to  accom- 
modate tiie  remission  of  taxation  to  one-third.  After  the  time  of  Con- 
stantino the  gold  coin  was  called  toUdut,  and  victoriatus,  from  the 
recurrence  of  Uie  figure  of  Victory  on  tiie  reverse.  Towards  the 
close  of  the  republic,  the  aureus  was  sometimes  of  electrum,  or  }  silver, 
and  under  the  Lower  Empire  of  obiyzum,  or  gold  mixed  with  copper 
or  rouge.  It  was  generaUy  very  pure ;  at  the  time  of  Vespasian,  its 
purity  had  y],  only  of  alloy.  The  proportion  of  gold  to  silver  was  ss 
1  to  10 ;  B.a  189, 1  to  9 ;  B.O.  54,  under  the  Empire,  ss  1  to  12;  and 
as  1  to  14  or  18  from  Constantino  to  Justinian. 

The  orijpnal  aurei  were  180.1  grs. ;  under  Pompey  the  highest  reach 
128*2  grs. ;  under  Augustus  they  sink  to  121'26  grs. ;  those  of  Nero 
have  115*89  grs.,  and  they  continued  at  the  same  weight  under  the 
Empire.  Constantino  struck  72  to  the  lb.,  each  weighing  68*5  grs. ; 
these  were  worth  12  silver  milliarenses,  and  were  divided  into  semisse% 
tremisses,  and  quadrantes. 

After  the  victory  of  Livius  Salinator  over  Asdrubal,  A.T.a  546»B.a 
209,  the  Romans  issued  silver  coins  weighing  about  62  grains,  on  the 
model  of  the  attic  drachnue.  These  coins  were  called  denarU,  or 
pieces  of  ten  asses ;  argetUei,  nlvers ;  bigaU,  having  a  two-horse  chariot 
or  Quadriffati  with  four.  They  are  about  the  size  of  a  sixpence,  but 
thicd^er,  and  are  the  Roman  frtme.  Foreign  silver  dra^ma  were  in 
circulation  at  Rome  previous  to  tiieir  issue.  A  long  succession  of 
these  silver  pieces  consisting  of  some  thousand  varieties  from  this 
period  to  the  age  of  Gallienus,  form  the  Roman  silver,  divided  into  Con- 
sular, or  those  struck  under  the  Republic,  and  Imperial,  or  those  from 
the  time  of  Augustus.  The  earliest  denarii  having' on  one  side  the 
head  of  Rome,  and  on  the  other  the  Dioscuri,  can  be  traced  to  b.o.  224, 
and  219.  The  earlier  denarii  have  X  or  XVI.  (16  asses)  stamped 
behind  them  for  their  value,  and  ROMA  on  the  reverse;  the  quin- 
arius or  piece  of  5  asses  about  the  size  of  a  silver  fourpence,  haiB  V. 
behind  the  head  of  Mars,  and  on  ^e  reverse  a  Victory,  the  sestertius 
«f  the  size  of  a  silver  penny  has  HS.  behind  the  head.    These  pieces 


and  marks  were  discontinued  about  th^  first  cent.  B.O.  The  tradition 
that  Servius  TuUius  struck  silver  money  at  Rome  [Varro  in  Chariso' 
lib.  1.1  deserves  no  attention.  The  tribune  Idvius  Dnisus,  sanctioned 
the  alloy  of  |  of  copper,  and  Antony  allowed  iron,  but  the  debasement 
of  the  currency  was  restrained  by  the  QratMian  Edict  and  the  Cornelian 
Law.  The  denarii  however  oontinued  tolerably  pure  till  the  time  of 
Severus,  although  a  slight  corruption  commenced  with  Didius  Julian ; 
their  mean  weight  is  60  grs.  Under  Nero  7  denarii  were  coined  from 
the  Roman  ounce  of  silver,  later  8,  and  even  mora ;  denarii  equal  to  14 
of  the  usual  size  and  weight,  or  six  sesteroes,  and  called  cayentei,  were 
struck  by  Caracalla,  of  a  debased  silver  besides  the  usual  size,  the  silver 
being  half  debased.  Alexander  Severus  who  reduced  the  taxation  by 
one  third,  debased  the  silver  in  the  same  proportion  by  }  of  its  purity, 
but  at  the  tune  of  Valerian  and  Gallienus  a  national  bankruptcy 
ensued,  the  denarii  were  debased  to  billon,  of  I  silver,  the  brass  ses- 
terces and  dupondii,  nummi  incoctiles,  1st  ana  2nd  brass  were  sup- 
pressed. Aurelian  made  525  of  these  base  pieces  equal  to  the  aureus, 
by  issuing  a  denarius  of  account  eqiuJ  to  20  or  21  of  them,  and  marked 
xx-xzi-xxrv.  fVom  Claudius  Qotnicus  to  Diocletian,  the  denarii  were 
of  brass  washed  with  silver  the  nummi  tincti,  and  the  successors  of 
Constantine  to  prevent  foigery  of  the  public  money  made  the  denarii 
thinner  and  of  laiger  size.  Diocletian  issued  silver  pieces  of  48  grai, 
the  eenienHonaki  or  'hundreds*  marked  zovi,  to  show  the  proportion 
of  alloy,  4  per  cent,  in  the  lb.  of  silver,  with  ^e  denarius  of  62  grs. 
Constantine  added  to  the  silver  currency  the  miUarensee,  or  miliarina, 
of  84  grs.,  12  to  the  solidus,  and  the  nUqua,  or  heraHa,  of  42  g^a. ;  but 
6  different  denominations  of  his  coins  are  known  from  their  weight, 
and  the  confusion  of  the  monetary  mtem  after  and  about  his  time 
baffles  research.  At  the  close  of  the  Lower  Empire  they  became  veiy 
thin  concave  pieces  of  metal,  the  nummi  sc]^»hati,  and  tihe  whole 
system  of  currency  was  altered. 

The  earliest  ]£>man  coins  were  of  brass,  cesp  and  heavy  pieces 
ess  grave.  But  there  is  great  discrepancy  about  the  time  when 
it  was  introduced.  Satumus  is  said  to  have  introduced  it,  and 
divided  the  solidus  or  pound  into  the  semis  or  half  pound.  At  the 
tune  of  Servius  Tullus,  brass  went  by  weight  at  Rome.  (Tima)U8|, 
in  Plin,  xxiiL  a  8.)  Numa  issued  leather  money  eeortcL  Menenius 
Agrippa  is  said  to  have  been  buried  by  a  subscription  of  sextantes,j^d 
the  people  subscribed  quadrantes  or  farthings  for  P.  Valerius.  But 
the  brass  ooinage  of  the  Romans  ap^ean  to  have  been  derived  from 
the  Etruscan  currency,  and  cannot  he  earlier  than  858  B.a  The  oldest 
currency  was  cast,  not  struck,  and  said  to  be  impressed  with  an  ox  or 
sheep.  (Varro, '  I.  Vit.  Pop.  Re  Rust,'  Ub.  2.)  The  following  pieces 
have  been  found  of  the  early  series : — a decuasis, having  behead  of 
Pallas,  reverse  a  shin,  weighing  88  Roman  ounces  ;^e  quincussis 
impressed  with  two  dolphins  and  two  tridents,  revexse,  two  chickens 
snd  two  stars= 4  lb.  8  oz.  Roman ;  a  quadrussis,  on  each  side  an  ox,  of 
5  lb.  6  0Z-,  and  4  lb.  8  oz. ;  a  tripcndioe  of  8  asses  marked  IIL  head  of 
Pallas,  reverse  a  ship,  for  sn  ss  of  8  ozs.,  head  of  Pallas  and  sword. 
The  types  of  the  rest  of  the  currency  are  quite  uniform,  the  at  has 
the  head  of  the  double  Janus,  the  aemit,  the  letter  S.  head  of  Jupiter, 
the  (rient :  (4  ounces)  head  of  Pallas ;  the  guadrans  or  farthing 
:  (8  ounces)  head  of  Hercules;  the  textant  t  (2  ounces),  head  of 
Mercury,  the  ounce  •  head  of  Psllas,  all  have  on  the  rererse  the  prow 
of  a  ship,  alluding  to  the  arrival  of  Janus  or  Saturn  in  Italy,  and  Doys 
instead  of  crying  heads  or  tails  when  they  tossed  for  money  cried  heads 
or  ships.  Ases  of  11  lb.  5  oz.  exist,  many  of  8  and  4  ozs.  showing  that 
the  reduction  was  gradual :  after  the  1st  Punic  war  the  cm  was  reduced 
by  the  Lex  Papiria  to  1  oz.,  and  to  4  oz.  from  the  time  of  SyUa  to 
Pompey.  (Cohen, '  Descr.  gen.  domnn.  de  la  Rep.  Rom.,'  4ta  Paris, 
1857.)  At  the  commencement  of  the  Empire  the  names  of  the 
triumviri  monetales  were  stamped  on  the  coins ;  the  ae,  the  second 
brass  ooin,  was  struck  of  copper,  the  sestertius  or  first  brass  coin 
was  struck  of  the  Spanish  orichalcum,  and  at  the  time  of  the 
Flavii  the  aw  flavum  was  of  copper  mixed  with  brass ;  the  third  brass 
coin,  the  qoadrans,  copper ;  the  earlier  bronze  ooin  are  alloyed  with  zino, 
and  lead  was  hot  introduced  till  the  time  of  Severus. 

L  The  largest  Roman  brass  coins  after  the  fsll  of  the  Republic  are  the 
so-called  first  or  large  brass,  the  sestertii.  These  pieces  were  in  use 
from  the  days  of  Augustus  to  Gallienus.  Under  the  thirty  tyrants 
thejr  disappeared,  but  a  new  piece  was  issued  by  Diocletian  called  the 
follis,  24  of  which  went  to  the  silver  miUarensis,  and  each  was  half  an 
ounce  in  weight  and  worth  40  noummia  or  small  centimes.  In  the 
Augustan  age  it  weired  nearly  a  Roman  ounce,  but  it  declined  in  weight 
under  the  later  emperors,  under  Severus  Alexander  was  one-third  lifter, 
and  reduced  by  Gallus  to  one-third  of  an  ounce.  Trajan  Dedus  struck 
two  --sextarii  or  quinazii  of  orichalchum.  Orij^nally  it  was  struck  from  sa 
alloy  of  copper  and  zinc,  with  a  small  quantity  of  lead,  of  which  a  greater 
quantify  became  introduced  in  the  days  of  the  Antonines.  The  types 
on  the  obverse  gsnerally  present  the  portrait  of  the  emperor,  while  the 
legends  reoord  ms  titles,  how  often  he  had  exerdsed  the  consulship  or 
tribunitian  power,  or  been  saluted  em^ror,  by  which  the  date  of  the  coin 
can  be  detOTmined.  The  reverse  indicated  the  character  of  the  reign, 
the  deities,  the  virtues,  the  temples,  sacrifices,  consecrations,  and  apo- 
theoses; the  provinces,  cities, rivers, ports,  and  bridges;  indulgences, 
remission  of  taxes,  and  exhibitions  of  spectacles ;  the  victories,  harangues, 
expeditions,  journeys  of  the  emperor.  The  virtues  being  accorded  by 
the  adulation  of  the  senate,  and  not  by  the  oensors  of  history,  pmsant 


1019 


NUMISMATICS. 


KUMISMATICS. 


20:9 


the  moderation  of  TiberiuSythe  clemency  of  Vitellius,  and  the  triumphs 
of  Domitian,  and  are  fortunately  corrected  by  the  pen  of  the  historian. 
The  size  of  the  sestertius  allows  scope  for  the  skill  of  the  artist. 
From  Augustus  to  Nero  the  style  improYes,  and  continues  excellent 
from  Yespaaian  to  Hadrian.  After  Commodus,  the  art  declines  till 
the  fall  of  the  Qordians ;  and  the  subsequent  pieces  exhibit  a  remark- 
able degeneracy,  especially  at  the  time  of  Qallienus,  the  portraits  only 
showing  any  merit. 

II.  The  next  size  to  these  ooina  is  the  so-called  second  or  middle 
brass,  consisting  of  two  metals  and  two  different  denominations :  the 
dvpondiut,  dibSla,  or  half  sesterce,  struck  in  brass,  and  the  cm  of 
pure  copper.  The  dupondius  underwent  the  same  changes  as  the 
sestertius  till  the  time  of  Qallienus,  when  it  was  suppressed,  having 
been  reduced  by  Severus  Alexander  to  frds  of  its  weight.  This  series 
is  important  for  being  more  continuous  than  the  laige  brass,  few 
imperial  portraits  being  wanting,  and  some  being  absolutely  requisite 
to  complete  the  first  brass  series,  as  Agrippa,  Tiberius,  Pertinax,  and 
some  others.  At  the  time  of  Diocletian,  the  term  second  brass  is 
usually  applied  to  the  folhs  of  |  oz.  weight  by  ooUectons,  and  reappean 
from  Aurelian  to  Anastasius,  which  circulated  along  with  the  brass 
denarius,  first  struck  by  Philip,  equal  te  four  sestertii 

III.  This  series  conmsta  of  Koman  semlsses  and  quadrantes,  although 
some  have  erroneously  regarded  them  as  the  uncia.  They  are  pieces 
issued  by  the  monomers  under  Augustus  and  Tiberius,  and  reappear 
under  Caligula  with  mipeiial  portraits,  one  of  the  finest  being  that  of 
Kero;  it  is  common  under  Domitian,  Hadrian,  and  the  ^tenines, 
after  which  it  disappears  till  the  age  of  Decius.  The  greatest  portion 
of  the  series,  as  arranged  in  cabinete,  comprises  the  base  denarii  issued 
by  Gallienus  and  the  thirty  Tyrants,  down  to  the  reign  of  Diocletian ; 
after  which  period  it  in  profusely  abundant  in  types  and  varieties,  and 
becomes  the  assarion  imder  Diocletian  and  his  successors,  disappears 
ifrith  Julian  IIL,  and  ceases  to  be  distinct  in  the  divisions  of  K.  20, 
1, 10  noummia  of  the  follis.  A  complete  series  in  3rd  brass  is  impos- 
sible, as  no  pieces  of  this  size  exist  from  the  age  of  Hadrian  till  Qallienus. 
Many  of  the  earlier  specimens  were  struck  by  the  moneyers,  and  several 
have  no  imperial  portraits,  but  only  heads  of  deities  and  SC.  on  the 
reverse;  and  with  them  the  quadrantes,  issued  from  the  mines  of 
Koricum,  with  the  inscription  METAL,  are  generally  classed. 

Coins  of  a  larger  size  than  the  ordinary  currencies  have  been 
called  medallions,  a  word  derived  from  the  Italian  fnedagUoMf  again 
derived  from  the  Qreek  metallon.  The  decadrachms  of  Athens 
and  Syracuse  have  been  thus  called,  but  the  term  is  more  properly 
applied  te  the  large  pieces  of  the  Roman  series.  Some  few  of  gold 
and  silver  occur  under  the  upper  Empire,  but  silver  medallions 
sre  most  prevalent  after  Constantino ;  one  of  the  most  remarkable  and 
the  heaviest  being  that  of  Prisons  Attains,  in  the  British  Museum. 
After  the  time  of  Hadrian,  bronze  medallions,  heavy  and  thick  pieces, 
struck  by  the  emperor  without  the  authority  of  the  senate,  and  made 
of  two  metals  appear.  These  are  the  ancient  mdmlia,  so  called  from 
being  hurled  into  the  amphitheatre.  They  are  sometimes  made  of  two 
metals,  the  outer  portions  for  4th  or  |  inch  being  of  copper  when  the 
body  is  of  bronze,  or  vice  vend,  and  are  oftm  found  set  in  flat  disks 
measuring  6  inches  diameter,  and  forming  part  of  the  st^dards  of  the 
manipuli  and  vexUlatlons,  being  with  the  busto  part  of  the  sacred 
effigies  placed  m  the  chapels  of  the  legions  and  adored  by  them;  At 
the  time  of  Severus  they  are  often  wholly  or  partially  gilded,  and  some- 
times  ringed  for  suspension.  They  were  also  probably  given  as  military 
rewards.  These  pieces  are  of  great  rarity  and  interest,  but  the  subjects 
on  them  are  the  same  or  similar  to  the  Roman  first  brass.  They  are 
ancient  proofs  or  medals  properly  so  called. 

Another  kind  of  medals  are  called  by  the  numismatiBts  o(mtomiaii 
"  encircled,"  or  revocati,  and  are  about  2  inches  in  diameter.  They  are 
so  named  from  a  deep  groove  which  runs  between  the  legend  uid  Uie 
border,  often  curtailing  the  letters  of  the  legend,  and  the  edge  is 
generally  flanged.  Some  rare  examples  have  their  subjecte  on  both 
sides  incuse.  They  have  on  the  obverse  the  busts  of  deities^  emperors, 
heroic  personages,  poete,  or  philosophers,  and  in  the  area  the  unex- 
plained monogram  P  E,  a  palm  branch,  lion,  and  other  symbols, 
punched  or  incised,  and  often  inlaid  in  silver,  and  on  the  other  figures 
groups  and  mythological  subjects,  probably  copied  from  celebrated 
works  of  art  then  extant.  A  very  prevalent  type  is  that  of  a  quadriga, 
alluding  to  the  Circenses.  Legends  on  the  obverse  refer  to  the  bust 
represented ;  but  many  of  those  on  the  reverse  are  votive  exclamationB 
to  charioteers  or  athletes,  as  VRSE  VINCAS.,  OLYBIPI  NIKA., 
PETRONI  PLACEAS.  ("May  you  conquer,  oh,  UrsusI  Olympius, 
conquer ;  Petronius,  may  you  please  ").  They  are  supposed  to  have  been 
struck  from  the  time  of  Gratian,  a.d.  375,  to  the  reign  of  Anthemius, 
A.D.  472,  the  last  emperor  represented  on  them.  The  object  for  which 
they  were  struck  is  unknown,  wheUier  for  throwing  into  the  Circus,  or 
presentation  to  successful  charioteers.  The  portraits  of  Homer, 
Sallust,  and  Horace  are  found  on  them,  but  of  late  date  and  apo- 
cryphal character.  These  medals  are  often  chased  or  imitated  in  the 
times  of  the  renaissance.  (Sabatier,  J.,  'Description  G^n^rale  des 
Medallions  contomiates,'  4to,  1860.) 

Similar  to  the  contomiati  are  a  class  of  medallete  of  the  size  of  the 
8rd  brass,  having  on  one  side  numbers  from  L  to  xxix.,  and  on  the 
other  busts  and  other  representations,  chiefly  of  an  indecent  nature, 
rhese  little  pieces  are  called  fpuOAnce,  and  are  supposed  to  have  been  J 


issued  by  Tiberius,  or  for  the  Floralia.  Others,  of  the  same  size,  were 
1^0  struck  for  triumphs,  the  Saturnalia,  and  other  popular  occasions,  or 
even  for  quack  doctors.  With  these  may  be  also  classed  leaden  pieces, 
used  as  seals,  tokens,  or  tickets  (Eckhel, '  Doctr.  Numu  Yet./  viiL  31 4\, 
such  as  are  said  to  have  beep  issued  by  Agrippa,  Kero,  Hadrian,  and 
others,  for  largesses  to  the  populace.  Money  was  thrown  on  great 
occasions  into  the  arena  of  the  circus  and  amphitheatre,  gold  being 
restricted  to  the  emperor,  while  the  consuls  were  only  allowed  to 
throw  down  silver. 

The  types  of  the  Roman  coins  difler  considerably  from  the  Gre^ 
commencing  at  a  period  when  the  arts  were  in  a  rapid  state  of  decay, 
and  the  treatment  more  pictorial,  as  is  shown  by  the  numerous  figures 
often  introduced  upon  the  reverse.  While,  too,  the  Greek  autonomoos 
coins  represent  deities,  or  animals,  and  emblems,  the  Roman  coins 
assume  an  historical  character,  and  abound  with  jiU^orical  figures  ol 
mental  qualities,  as  tpea,  or  ho^;  patienUa,  patience;  pmtdtniia, 
prudence;  fidei,  faith;  latUia,  joy;  while  lib^iality,  peace,  honoor, 
virtue,  fortune,  and  the  like,  are  portraved  by  their  reepectiTe  figures ; 
besides  which,  the  principal  deities  of  the  Pantheon  are  represented, 
or  public  evente  as  they  appeared  at  the  time,  as  prostrate  princes^ 
logionaries  at  the  adlocutions  or  addresses,  and  the  sacrifices  of  ihs 
Decennalia,  the  emperor  on  horsebadc  in  lus  decursio,  and  the  vsrioiza 
public  buildings  represented  in  a  conventional  manner.  These  are 
often  accompanied  with  inscriptions  recording  the  name  of  the  deitj 
or  allegory  represented.  The  types  of  the  Roman  coins  are  in  fact 
more  pictorial  than  Greek,  but  not  so  much  so  as  modem  medals, 
on  which  numerous  figures  and  aerial  perspective  are  introduced. 

Besides  the  usual  types,  occasionally  smaller  impressions  stamped 
from  punches  are  found  on  coins.  On  the  autonomous  Greek  series 
there  are  generally  the  types  of  other  states,  and  were  impressed  to 
give  the  pieces  currency  in  their  territory;  sometimes  as  many  as 
three  have  been  found  on  one  coin,  as  HEP  for  Pergamua,  TPAA  fcs 
Tralles,  2AP  for  Sardes.  In  the  Roman  series  they  appear  as  brandy 
the  emperors  countermarking  the  cdins  of  their  predeceasors ;  while 
other  marks,  sudi  as  SC,  SPQR.,  seem  to  indicate  that  l^e  eflSgy  or 
coin  was  cancelled.  Besides  these  letters,  and  other  marks,  the  de£sce- 
mento  of  possessors  are  found ;  but  these  are  in  letters  incised,  not  in 
relief.  At  Rome,  countermarks  commence  under  Augustus  and  con- 
tinue till  Trajan,  reappear  in  the  Lower  Empire  under  Justinian,  and 
are  found  as  late  as  Anast^wins.  Some  marks  are  supposed  to  harts 
been  impressed  by  the  exploratcres  monetce,  as  PR,  M.Pfi,  and  BON,  to 
indicate  moneUL  probata,  probata,  improved,  bona,  good  or  passed,  coin. 

The  inscriptions  on  the  Roman  coins  are  mu(m  more  copious  than 
those  on  the  Greek  autonomous.  On  the  consular  series  they  have  the 
names  of  the  personages  represented,  and  the  triumviri  of  the  mint.  On 
the  imperial  coins  the  inscriptionson  the  obverse  have  the  name  and  titles 
of  the  emperor,  which  are  sometimes  continued  on  the  reverse.  These 
have  the  abridgments  common  to  Roman  inscriptions,  as  IMPeraitor, 
CAESar,  AVGustus,  COnSul ;  D.  N.,  dominus  noster ;  P.  F.,  Pius  Felix ; 
P  P.,  Pater  Patriae ;  TRibunitia  POTestate ;  or  TR.  P.,  the  same.  The 
reverses  of  the  bronze  have  always  the  S.  C,  referring  to  their  being 
struck  by  Senatus  Consultum,  which  is  to  be  distinguished  from  the 
EX.  S.  C,  showing  that  the  type  referred  to  some  act  of  the  senat& 
The  other  contractions  are  too  numerous  to  be  given,  but  REST,  refers 
to  the  restoration  of  certain  coins  made  by  the  emperors,  either  of  the 
pieces  coined  by  their  predecessors  or  ancestors.  The  subject  of  the 
reverse  has  often  a  fuU  inscription,  as  iEQVITAS.,  SPES.,  AQVA 
TRAIANA,  explaining  the  figure,  but  at  the  time  of  Philip  single 
letters  appear  in  the  area  of  the  coin,  and  seem  to  be  the  initii^  of  Uie 
names  of  the  mint,  the  first  hitherto  referred  being  those  of  Tarraco 
and  Siscia  on  the  coins  of  Probus.  From  tMs  period  till  the  dose  of  the 
Byzantine  empire  they  are  constantiy  placed  in  the  exeigue,  generally 
preceded  by  the  form  P.,  percussa,  or  pecunia,  or  S.M.,  sacra  moneta, 
as  S  M  A  N  r.,  sacra  monetiek  Antiochensis  tertium ;  or  M-oneta  only. 

The  principal  minte  are,  ALexandria,  AK^ochia,  AQuileia^ 
ARelatum,  CONstantinopolis,  LONdinum,  LVQdunum,  OSTia, 
TReviri,  THEVPolis.  The  Latin  mints  have  the  initials  of  numerals 
indicative  of  their  sizes,  offices,  or  issues,  and  the  Greek  have  A3.r.A. 
for  the  same.  From  the  time  of  Probus,  XXI.  the  number  of  th^e 
pieces  which  went  to  the  denarius  are  marked,  and  on  the  gold  after 
Constantino  OB,  the  Greek  for  72  occurs  on  the  solidus,  after  the  name 
of  the  mint.  Only  one  date  of  the  a.v.o.  jx;oclzxiv.  is  found  on  the 
Roman  series.  Some  blunders  occur,  either  the  work  of  tor^n  or  the 
result  of  official  carelessness,  as  Consecrautio  for  Consecratio,  Mletam 
propugnatorem  for  Martem  propugnatorem,  lanum  Clusti  for  Clusit, 
Sousti  for  Faustina. 

As  the  triumviri  monetales  could  not  impress  upon  the  public  money 
their  own  effigies,  they  placed  upon  it  the  most  memorable  events 
of  their  family  hi^rv,  and  hence  the  aurei  and  argentei  of  this  aeries 
present  several  remarkable  types.  The  brass  coinage  is  less  interesting, 
the  as  has  the  head  of  Janus ;  the  semis,  Jupiter ;  the  triens,  Minerva; 
the  quadrans,  Hercules;  the  sextans,  Mercuiy;  the  imda,  Minerva 
or  Juno.  All  have  the  ship  on  the  reverse.  Those  with  tiie  names 
of  the  triumviri  monetales  present  no  more  interest.  The  older  types 
of  these  denarii  have  the  head  of  Rome  on  the  obverse,  and  on  tiie 
reverse  a  four-horse  chariot,  whence  they  were  called  quadiigati,  or 
one  of  two  horses,  bigati,  or  the  Dioscuri  on  horseback.  Later  types 
have  on  the  obverse  the  heads  of  deitiei^  peraonificationa^  as  f^ty 
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and  Fear;  historical  personages,  as  Noma,  Ancus  Martius;   or  con- 
temporary portraits  as  Ahenobarbns,  Julius  Cffisar,  and  others.    The 
reverse  presents  many  interesting  types,  allusiye  to  the  names  of  the 
triumvin  by  whom  issued,  as  Clymene  and  the  sisters  of  Phsoton  trans- 
formed into  larieet,  or  pines,  on  the  denarii  of  P.  AccoL,  Lariseolua  ; 
Perseus  aad  his  family  chained  before  Paulus  iEmilius,  b.o.  167 ;  M. 
Lepidus  placing  the  diadem  on  the  head  of  Ptolemy  V. ;  Aretas,  King 
of  Arabia,  descended  from  his  camel,  offering  the  olive-branch  to  M. 
^mil.  S<»urus,  A.D.  62 ;  the  sacrifice  and  treaty  with  the  people  of  * 
Oabii,  in  the  reign  of  Tarquin  the  Proud,  on  the  Antistia  ftunUy ; 
the  standards  or  legions  of  Antony,  on  the  denarii  of  the  Antonian ; 
Scipio,  on  the  Csecilian  family ;  the  head  of  Numa  on  the  Calpumian  ; 
the  victory  of  Cassius,  the  conspirator,  against  Csssar ;  at  Ckw  over  the 
Rho<Uans;  M.  CL  Murcellus  depositing  the  SpdiA  Opima  of  Virido- 
marus,  in  the  tempie  of  Jupiter  Feretrius ;  the  Temple  of  Ventis  Ery- 
cina  on  the  Considian ;  Sylla,  Scipios,  and  Lentulus ;  Sylla  seated  on  a 
Buggestum,  holding  a  laurel  between  Bacchus  and  Jugurtha ;  Marius 
mounting  his  triumphal  car,  on  the  coins  of  the  Fimdanian  family; 
the   coins  of  the   Julian  family  refer  to  J.  Caesar ;  J.  Brutus,  and 
M.  Brutus  appear  on  those  of  the  Junian  family ;  the  ancilia,  on  the 
Licinian;   the  rostrum  on  the  Livineian  family;  on  the  Petronian, 
Tarpeia  overwhelmed  by  shields ;  and  on  the  Plautian,  the  surrender 
of  Bacchius  Judaeus  to  A.  Plautius ;  on  the  Pompeian,  the  Pharos  of 
Messina ;  Porda,  the  right  of  appeal  to  the  tribune,  with  the  legend 
"  provoco,"  and  name  of  M.  Cato ;  Scribonia,  the  celebrated  PuteaL 

In  the  imperial  series  the  most  remarkable  can  only  be  dted.  Those 
of  Pompey,  J.  Ceesar,  Brutus,  Cassius,  Lepidus,  and  Antony,  and 
even  many  of  Augustus  belong  to  the  imperial  series,  and  the  cisto- 
phori.  Of  Livia  there  are  ^d  brass  with  Pietas,  and  denarii,  with 
her  head  and  those  of  C.  and  L.  Cscsar ;  the  coins  of  Agrippa  are  prin- 
cipally consular,  except  the  2nd  brass,  his  sons  C.  L.  Caesars,  appear 
only  on  aureL  The  gold,  silver,  and  1st  brass  of  the  elder  Drusus  are 
rare,  and  the  types  refer  to  his  Qerman  victories ;  Tiberius,  is  rare  in 
1st  brass.  The  younger  Drusus  is  seen  on  denarii  and  1st  brass,  and 
his  twin  sons  on  a  dupondius,  their  heads  rising  out  of  a  cornucopia. 
Those  of  Qermanicus  (b.o.  15  to  a.d.  14),  b.o.  17,  refer  to  his  German 
victories.  The  elder  Agrippina  is  foimd  chiefly  as  the  reverse  of 
Caligula,  who  also  stnidc  dupondii  of  Nero  and  Drusus  his  brothers. 
The  most  remarkable  of  Caligula  are  the  large  brass,  with  Agrippina, 
I>rusilla,and  Juha,  his  Srd  brass  have  the  cap  of  liberty,  alluding  to 
the  right  of  voting  conceded  by  him  to  the  people. 

Claudius  has  aurei  and  denarii,  alluding  to  his  reception  in  the 
Praetorian  camp^  and  his  triumph  over  Britain ;  his  large  brass,  with 
Spet,  Hope,  on  whose  festival,  1  Aug.,  he  was  born ;  and  of  the 
younger  Agrippina  denarii,  with  her  apotheosis.  Nero  has  coins  of  re- 
markable beauty,  especially  large  brass,  with  the  decursio,  congiarium, 
macellum,  Adlocutio,  and  Portus  Ostiensis :  his  Srd  of  the  Quinqunenalia 
or  Neroneia.  Of  Claudia,  his  daughter,  there  are  Srd  brass.  Of  the 
revolted  dodius  Macer,  ^ere  are  rare  denarii  Of  Galba,  the  most 
remarkable  reverse  is  the  Hispania.  Of  Otho,  there  are  aurei  and 
denarii,  but  no  Roman  brass.  The  most  remarkable  coins  of  Vitellius 
are  those  referring  to  the  consultation  of  the  Sibylline  books  by  the 
quindecimviri,  and  the  portrait  of  C.  Vitellius.  The  most  interesting 
types  of  Vespasian  are  those  with  Judaea  Capta.  Of  his  consort 
DomitiUa,  are  large  brass  struck  to  her  memory.  None  of  Titus  are 
remarkable,  his  daughter  Julia  appears  on  denani  and  aurei.  The  most 
remarkable  pieces  of  Domitian  are  the  large  brass  with  Qermania 
Capta,  and  the  denarii  with  type  of  the  Saecularia.  The  lai^ge  brass 
of  Domitian  are  rare. 

Of  Nerva,  the  Fisci  Judaici  calumnia  sublata,  on  the  remission  of 
the  poll  tax  of  two  drachms  for  the  rebuilding  of  the  Capitol,  and  the 
Vehiculatione  Italiao  remissa,  on  the  remission  of  the  impressment  of 
means  of  transport  for  the  army  of  Italy,  are  singular.  Trajan  has 
a  numerous  series,  with  the  types  of  Dacia  Capta,  the  Danubius,  the 
Arabia  adquisita,  a-d.  105,  the  Armenia  and  Mesopotamia  in  potestatem 
reducta — ^the  Via,  Aqua,  Trajana,  and  Basilica  Ulpia.  Bare,  but  un- 
interesting are  those  of  Plotina  Mardana,  a.i>.  114,  and  Matidia. 
Hadrian,  A.D.  117-1S8  has  an  interesting  series  of  the  personifications 
of  the  provinces  which  he  visited.  Those  of  Sabina  are  rare,  and  of 
Aelius  Caesar  has  large  brass  with  Panonia ;  Antoninus  Rus,  the 
Provinces — the  sow  with  thirty  pigs,  the  Mars  Pendens;  of  Alexandria, 
Faustina,  and  M.  Aurelius.  the  types  are  uninteresting ;  so  are  those^ 
of  Faustina  II.,  Annius  Verus,  and  L.  Verus,  and  Lucilla.  The  large* 
brass  of  Conmiodus  record  his  attempt  to  call  Rome  the  Colonia 
Antonina  Conmiodiana,  and  his  assumption  of  the  title  of  Hercules ; 
Criapina,  his  wife,  has  types  of  the  conjugal  gods,  and  Pertinax 
pieces  dedicated  to  Janus  and  the  Mind.  Didius  Julian,  Manlia 
Bcantilla  and  Didia  Clara  are  rare.  Pescennius  Niger  struck  only 
aurei,  and  denarii  in  Antioch.  Clodius  Albinus  was  Idlled  for  assuming 
the  title  of  imperator  on  his  coins.  Severus  has  types  referring  to 
the  war  in  Britain.  CaracaUa,  difficult  to  distinguish  from  Elagabmus, 
has  only  his  Circus.  PlautOla  and  (3eta  struck  in  2nd  brass  only. 
Macrinus,  Diadumenianus  are  cooomon;  of  Elagabalus,  Sol  Elagabalus, 
his  eponymous  god,  are  alone  interesting.  The  types  of  his  wives, 
Cornelia  Paula,  Aquilla  Severa,  Annia  Faustina,  and  Julia  Socmias, 
and  MoQsa,  are  unimportant.  Of  the  numerous  types  of  Alexander 
Severus,  one  refers  to  his  restoration  of  the  coinaga  Maximinus  and 
Hazimus  are  ummportant.    Those  of  the  elder  Qordian  and  Pupienus 


and  Balbinus  are  of  great  rarity,  but  of  Qordian  III.  none  are  remark- 
able ;  but  those  of  his  wife  are  of  the  greatest  rarity.  The  coins  of 
Philip  I.,  II.,  are  chiefly  remarkable  for  the  commemoration  of  the 
Sseciilares,  and  the  figures  of  the  rare  animals  seto  in  the  Circus  on 
that  occasion.    His  wife,  Otacilia,  is  rare  in  gold. 

Trajan  Decius  bears  Pannonia ;  Pacatianus,  Etruscilla,  and  Heren- 
nius  Etruscus,  are  rare :  the  large  brass  of  Trebonian  Qallus  have 
Juno  Martialis.  The  gold  and  brass  of  ^Emilian,  of  Volusian,  the 
silver,  and  small  brass  of  Cornelia  Supera,  and  brass  medallions  of 
Valerian  are  rare.  Mariniana,  Gallienus,  Salonina  and  Saloninus  are 
common  and  iminteresting.  The  Qallic  usurper,  Posthumus,  has  some 
peculiar  types  of  Hercules.  After  his  reign,  with  the  exception  of  one 
type  of  Aurelian,  the  large  brass  disappears ;  some  of  the  later  pieces 
are  the  aurei  of  Magna  Urbica,  and  of  Julian  II.  Diocletian  reformed 
and  issued  numerous  pieces  in  all  metals.  Maximian  I.  is  common, 
but  the  aurei  of  Carausius  and  AUectus,  a.d.  287-9S,  are  of  a  rarity 
almost  unique,  and  struck  in  the  mint  of  London.  Under  Coostan- 
tius  ChloruB  Severus,  Maximin  II.,  Maxentius,  Licinius  and  Con- 
stantino the  t^pe  became  monotonous,  and  Constantino,  a.d.  S06,  307, 
has  a  long  series,  some  referring  to  the  building  of  Constantinople  and 
Rome,  and  others  with  the  monogram  of  Chriatl 

From  the  time  of  Constantius  and  his  family  the  reverses  become 
more  uniform.  The  Emperor  assumed  the  title  of  D.  N.  or  Dominus 
noster;  the  types  of  the  reverse  are  principally  Victories  holding 
wreaths,  legionaries  with  ensigns  with  Gloria  Elxercitus  and  a  horseman 
spearing  a  fallen  enemy,  the  Felix  temporia  reparoHo,  while  the 
Caesars  are  represented  as  the  Princeps  Juventutis,  and  the  vota  quin- 
quinalia,  decennalia,  and  vicennalia  and  a  few  other  ordinary  ^^pes. 
Of  Constantino  II.  are  Srd  brass  with  victories  of  Constans  I.  v  ictor 
omnium  gentium  and  the  Bononia  Oceanensis  or  Boulogne-sur-Mer, 
with  a  galley,  referring  to  his  expedition  to  England.  Constantius  II. 
is  common.  Nepotianus,  a.d.  850,  is  found  only  in  2nd  brass, 
Vetranio  at  the  same  date,  has  an  eques  wiUi  the  Labarum  and 
Hoc  signo  victor  oris.  Magnentius,  Decentius,  and  Constantius  Gallus 
are  uninteresting.  The  reverse  of  Julian  III.,  360,  abound  with 
the  Isis  Pharia  and  Deus  Serapis.  There  is  an  unique  solidus  of 
his  wife  Helena.  The  types  of  Jovian,  Valentinlan  I.,  Valens,  Proco- 
pius,  Gratian,  Valentinian  II.,  Theodosius,  FlaciUa,  Maximus,  Victor, 
Arcadius,  Honorius,  Constantius  IIL,  Placidia,  and  Jovianus  are  not 
remarkable.  Of  Priscus  Attains,  A.D.  409,  there  is  a  imique  medallion 
with  Rome  and ''  Invicta  Roma  aetema ;"  and  the  emperors  with  "  Bono 
ReipublicaB  nati,"  Theodosius  II.,  Eudoxia,  Johannes,  Valentinian  III.« 
and  his  successors  till  Romulus  a.d.  475,  ofler  no  interest.  In  the 
Byzantine  series  the  reverses  of  Justin  I.  have  the  names  of  Theodorio 
and  Athalaric ;  those  of  Justinian  are  uninteresting.  The  portraits  of 
the  emperors  wear  embroidered  dresses,  the  dalmaticum,  with  crowns 
on  their  heads,  and  globes  and  crosses  in  their  hands ;  and  crosses  on 
steps  for  the  reverses  of  the  solidi  commence.  A  series  of  GotMo 
kixigs  commence  with  Theodorio,  a.d.  489,  and  end  with  Baduela, 
▲.D.  552,  the  last  with  the  reverses  of  floreas  Semper  and  FeUx 
Tidnus ;  and  of  Vandal  monarchs,  Gunthamund,  Gelimar,  and  Theode- 
bert  ofler  no  great  interest.  From  the  time  of  Justinian  tiie  copper 
pieces  have  on '  the  reverse  the  nimierals  of  the  f oUIb,  its  subdivisions, 
the  year  of  the  reign,  the  place  where  minted ;  the  inscriptions  are  in 
cursive  Latin  and  Greek.  Johannes  Zimisces,  a-d.  969,  placed  the  full- 
faced  image  of  Christ,  the  Virgin,  and  the  Holy  Sepulchre  on  his  ooina. 
The  numi  acyphati  commence  with  Constantino  XL  and  tiie  series  ends, 
A.D.  1448,  with  a  doubtful  coin  of  Constantine  XTV.  or  Palae^ogus. 

The  prevalence  of  forgery  at  an  early  period  is  shown  by  the  severity 
of  the  laws  of  Solon  which  punished  thd  crime  by  death ;  and  by  the 
fraud  of  Polycrates,  who  paid  the  Spartans  with  coins  of  lead  plated 
with  gold.  Plated  Greek  coins  in  silver  of  the  earliest  period,  as  the 
didrachms  of  Themistodes,  in  Magnesia,  and  the  incuse  coins  of  Magna 
Graecia  of  the  7th  century,  B.O.,  and  gold  darics,  electrum  staters,  and 
tetradnu:hms  of  cities  and  kings  have  been  found.  So  numerous  are 
the  false  consular  and  imperial  denarii,  that  they  seem  to  have  issued 
from  the  public  mint,  and  so  extensive  was  the  evil,  that  public  grati- 
tude erected  statues  to  M.  Gratidianus,  who  had  passed  a  law  against 
the  practice,  severely  punished  by  the  Lex  Cornelia.  Plautus,  and 
Martial  mentions  nigri,  base  plumbei  or  lead  coins  made  of  this  metal 
covered  with  a  thick  plate  of  other  metal  and  then  struck  from  a  die. 
The  false  silver  and  gold  are  detected  by  having  wrong  reverses, 
blundered  legends  and  types,  and  defective  weight.  The  emperors, 
especially  those  who  paid  lai^  donatives  to  the  troops,  appeared  to 
have  issued  plated  coins  numi  mbcBrati,  or  pelUculati,  and  CaracaUa  ia 
expressly  stated  to  have  done  lio.  It  is  supposed  that  the  coins  wiUi 
dentated  edges,  the  urrati,  were  struck,  to  prevent  this  fraud ;  but  the 
forgers  imitated  even  these.  These  f cileries  began  to  be  collected  as 
rarities  in  the  days  of  Pliny,  and  these  ancient  forgeries  are  no  less 
prized  by  collectors  than  those  in  purest  metaL  During  the  middle 
period  of  the  Empire  the  forgers  used  flat  circular  moulds  of  fine  clay 
moulded  from  true  coins,  each  counter  having  an  obverse  on  one  side 
and  a  reverse  on  the  other,  stacked  them  in  vertical  rouleaux,  luted 
them  all  in  a  triangular  mass,  and  poured  in  the  fluid  billon  or  potin. 
Crucibles,  moulds,  and  other  tools  of  these  ancient  "  smashers  *'  have 
been  found  in  England,  France,  and  Germany,  and  I^gypt.  The  forgers 
continued  their  operations  notwithstanding  the  severity  of  the  laws, 
Which  condemned  freedmen  who  committed  the  ofience  to  the  beafits. 
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snd  aUres  to  a  torturiDf^  death ;  ud  Cmstaiitiiie  pmuabed  false  ooiii- 
ing  as  high  ireaBon  with  the  penalty  of  confiecation,  ezUe,  or  death, 
and  reduced  the  thicknesB  of  the  coina  lo  that  it  might  xing  and  pre- 
Tent  plating. 

After  the  fall  6f  the  Ronum  Empire  the  wparation  of  Europe  Into 
Tarioua  small  states  gave  rise  to  a  currency  like  the  autonomous  ooins 
of  Greece.    It  is  not  passible  to  give  a  detailed  account  of  the  nume- 
rous types  found  in  the  modem  series  which  has  existed  in  Europe  for 
the  Isst  1400  ^ears.   The  first  fVench  dynasty,  the  Merovingian,  inued 
Bousd*or,  (sohdus),  demi-sous  (semis),  and  tiers  sous,  trientes,  struck  by 
the  great  lords  or  moneyers,  with  their  names  and  that  of  the  mint^ 
and  imitating  the   ooins  of   Anastasius.     Under   the   Carlovingian 
dynasty  deniers  of  silver  were  introduced,  and  the  sous  d'or  almost 
abandoned,  and  CSharlemagne  introduced  Ids  name  in  a  monogrsm  on 
the  coins,  a.d.  864.    The  dissolution  of  the  empire  of  Charlemsgne 
gare  rise  to  the  Italian  and  German  series.    During  the  commence- 
ment of  the  Capets  the  denier  toumois  with  a  Tower  and  Parisiis,and 
oboles  were  chiefly  in  circulation.    The  royal  portrait  did  not  appear 
till  Louis  XIIm  and  Anne  of  Brittany  first  placed  the  milleeime  or 
date  of  the  Christian  era  on  the  currency  in  1478.    Besides  the  regal 
coins,  the  batons,  bishops,  and  monasteries  issuedtheir  own  currency ;  but 
these  were  gradually  suppressed  by  the  crown.    In  the  series  there  are  a 
few  braoteates,  or  thin  coins  of  a  leaf  of  gold  or  silver,  struck  in  relief  on 
one  side  and  hollow  on  the  other,  and  ianied  by  religious  houses,  and 
mereaux,  tokens,  which  under  some  circumstances  were  used  for  coin. 
The  coins  of  Gennany  follow  the  French  style ;  but  the  art  is  not  so  good. 
The  early  coins  of  Bohemia  resemble  the  Anglo-Saxon :  later  ones  have 
St.  Wenceslas.    Those  of  Hungary  commencing  with  the  11th  century, 
A,D.,  have  the  effigy  of  the  monarohs.    The  coins  of  Poland  commence 
with  Boleslas  the  Great,  imitate  the  Anglo-Saxon  ^pes,  and  have  the 
portrait  of  the  monarch.    The  early  currency  of  Russia  consisted  of 
furs  and  coins ;  gold  coins  do  not  begin  till  the  lOth  century,  A.D.  They 
are  imitated  from  the  Byaantine  currency ;  the  silver,  called  denga,  begin 
with  the  14th  century,  are  of  oblong  shape  with  the  prince  on  horse- 
back, Samson  and  the  lion,  Arabic  legends ;  copper  commences  about  the 
15th  century,  and  Peter  the  Great  introduced  the  usual  European 
types  in  the  18th  century.    In  Italy  the  coins  of  the  Gothic  were  suc- 
ceeded by  the  Lombard  kings,  and  uiose  of  the  dukes  of  Benevento  and 
Salerno,  the  Norman  princes  of  the  kingdoms  of  tiie  two  Sicilies,  all 
imitated  from  the  Bysantine  currency ;  and  the  currency  of  Charle- 
magne, who  forced  the  tributaries  to  adopt  his  monogram  on  the  coins. 
At  Rome,  from  the  11th  to  the  14th  centuij,  the  currency  was  iesued 
by  the  Senate  till  Iimocent  IV.  r^ained  the  power;  but  as  earlT  as 
the  18th  century  the  Pope  coined  in  the  Legations.    From  ike  9th  to 
the  11th  century  the  prelates  of  Manheim,  Aquileia,  and  Ascoli  struck 
their  own  coins.    A  series  of  coins  of  Venice,  comprising  teqmna  and 
gateUoM  commence  with  the  12th  century  and  terminate  in  the  19th, 
having  for  their  normal  ^pe  the  Boffe  receiving  the  gonfalone,  or 
standard  from  St.  Mark.  From  the  12th  to  14th  century  the  Republic 
of  Genoa  and  other  free  towns  struck  coins.    Malta»  given  in  1651  to 
the  Knights  of  St.  John  of  Jerusalem,  has  a  series  with  the  arms  and 
effigies  of  the  Grand  Masters. 

The  modem  coins  of  Spain  commence  with  the  Visigoths,  who 
entered  it  in  a.d.  581,  who  struck  a  series  of  gold  soli£  imitated 
from  the  Byzantine,  with  their  heads  and  those  of  the  emperor  on  the 
reverse.  The  double  heads  disappear  about  A.D.  650,  and  give  place  to 
profile  portraits,  the  monogram  of  the  king's  name,  and  the  crown. 
The  coins  struck  by  the  Mussulman  princes  belong  to  the  Oriental 
series.  The  kingdoms  of  Castile,  Arragon,  and  Majorca  follow  the 
usual  medittval  types.  The  ooins  of  Great  Britain  and  Ireland  have 
been  already  described  [Coni] ;  the  early  pieces  of  I>enmark,  com- 
mencing with  Harthacnut,  a-d.  1086,  resenible  them.  But  from  the 
end  of  the  10th  to  the  12th  century  numerous  bracteates  were  issued, 
many  by  ecclesiastics;  and  crosses  are  the  normal  type  from  tiie  middle 
of  the  13th  century,  and  crowns  after  1280.  In  Sweden,  the  early  tvpes 
of  the  11th  century  copy  the  Anglo-Saxon;  but  from  the  end  of  the 
11th  to  the  14th  century  a  great  number  of  bracteates,  and  small 
pieces  with  the  initials  of  the  king's  name,  were  in  circulation.  fVom 
1365  the  coins  bear  the  arms  of  Sweden  and  the  three  crowns.  The 
coins  of  Norway  commence  at  the  same  time  as  those  of  Sweden,  but 
are  less  interesting.  Of  the  Crusaders,  there  are  large  bronze  coins 
commencing  with  Tancred,  1110,  and  continuing  with  the  various 
princes  snd  nobles  establidied  in  Greece  and  the  East  to  the  15th 
century.  The  general  series  of  types  in  the  dark  ages  are  imitations  of 
the  Byzantine — crosses,  portraits,  figures  of  saints,  and  heraldic 
emblems.  The  various  changes  and  difierent  values  of  modem  coin 
belong  rather  to  money  thim  numismatics.  Altiiough,  in  reality, 
medisBval  ooins  are  much  rarer  than  the  Greek  and  Roman,  they  are 
less  prized  by  amateurs,  and  few  cabinets  of  them  have  been  formed. 

The  Oriental  coins  comprise  those  struck  in  ibe  East  by  the  Moham- 
medans ;  these  ooins  are  flat  thin  pieces,  like  the  later  Byzantine  pieces, 
and  are  called  dirrhems.  They  commence  with  the  Ommiah  race  of 
khali&,  the  earliest  being  the  gold  dinars  of  the  78th  and  the  dirhems 
of  the  79th  year  of  the  H^gira.  Both  sides  are  covered  with  inscriptions 
in  the  centre  surrounded  br  a  legend,  the  whole  recording  the  Pro- 
fession of  the  Fsith,  yaried  by  extracts  from  the  Koran,  t£e  name  of 
the  city  and  year  in  which  they  were  struck.  The  coins  of  Seljuks 
have  the  sun  in  Leo ;  the  Turkoman  Ortokitea  and  Ati^)egs,  portraits 


and  devices  rudely  copied  from  Byzantine  and  other  souroea.  The 
Mainli:dc  Bahrites  have  occasionally  a  lion,  in  addition  to  their  legenda 
The  Norman  kings  of  Sicily  have  medisBval  types  with  Arabic  legenda 
The  later  Turkish  are  distinguished  by  the  iograk  or  complicated  signa^ 
ture  of  the  sultan.  Some  of  the  Persian  have  animals,  as  a  fiah,  c»ck, 
camel,  deer,  and  ox,  in  addition  to  inscriptions.  The  Ftatao  dynastj, 
the  kings  of  Jaunpur,  have  inscriptions  only.  Of  the  M<^^  of 
Hindustan  there  is  a  fine  series  of  gold  mohurs,  having  on  their  obvene 
the  twelve  signs  of  the  zodiao,  struck  by  Jehangir  in  1611.  Of  tba 
sultaiu  of  Mysore,  the  most  remarkable  are  the  copper  coina  of  'Hppoo 
Saib,  with  an  elephant.  The  earliest  Hindu  ooins  are  thooe  of  tbe 
Gupta  line,  representing  Brahminical  deities.  The  coins  of  Southers 
Incua,  Nraal,  Assam,  and  Rangpur,  have  legends  only.  Of  Tenasserizn, 
there  are  large  octagonal  and  cmoular  tin  coins,  impressed  on  one  aide 
with  a  dragon  and  phoeniz.  The  coins  of  China  and  Indo-China  consist 
principally  of  the  tmtn  or  cash ;  but  at  the  earliest  period  in  China^ 
copper  knives  (taotv^  and  doth-shaped  pieces  {poo)  were  in  use.  The  cadb 
have  the  value  firom  ajx  120,  and  the  imperial  name  from  a.i>.  457 ;  foor 
characters,  two  Tnaanfafr  nioney,  from  a.d.  618.  Under  the  Mogul  and 
Manchou  dynasty  they  have  the  name  of  the  mint  in  Man<^oa  on  tbe 
reverse.  There  are  only  rilyer  dollars  of  1683,  strudk  on  the  conqueet 
of  Formosa.  The  coins  of  Japan  are  flat  gold  plates  called  oboMg  and 
hobang,  and  submultiplee,  the  square  itaeboo;  the  silver  ooipa  are  fiat 
rectangular  pieces — numme^gUm,  and  ntuidiognmi  ;  the  sou  cash  like 
the  Chinese,  from  1636.  The  ooins  of  the  Cores  date  from  1116 ;  of 
Annam,  1428 ;  of  Cochin,  and  Tunkin  from  1740 ;  of  Jaya»  from  tbe 
13th  century,  with  Buddhistic  figures  to  imitate  the  Chineee.  Of  ^am 
there  are  b<mt  pieces  of  silver,  stamped  at  the  bend  with  omaznenta. 

The  hi^  prices  paid  for  ancient  ooins  gaye  rise  to  numerooi 
forgeries  in  Uie  15th  and  16th  centuries,  and  many  Italian  artists^ 
comprising  Benvenuto  Cellini,  Valerie  di  Vicenza,  Sebastiano  Piombo, 
and  others,  especially  G.  Covino  made  false  dies  of  Roman  coins  with 
great  success,  and  issued  the  forgeries  recognised  aa  Paduana  or 
Parmeggiana  by  collectors.  These,  principally  large  braaa^  are  detected 
by  their  thirmer  and  rounder  shape,  closer  and  finer  letteiv^  and  Ita&aa 
s^le  of  work.  Others  retouched  casts  of  true  coina  with  the  gr&Ter, 
axiid  added  a  faHae  patina,  filing  the  edges.  In  the  18th  centmy.  Coo- 
gomier,  at  Lyon,  inade  gold  corns  of  the  Tyrants  of  the  age  of  GaUieoua, 
and  La  Roche  and  Devrieu  at  Florence,  counterfeited  the  Roman  hrp 
brass.  Webber,  Galli,  and  Caprara  of  Smvma,  are  known  aa  forgers  ol 
Greek  coins.  The  forgeries  of  Beckker  of  Offenbach,  who  died  in  1S30, 
are  by  fsr  the  most  numerous,  consisting  of  upwards  of  600  dies,  and 
881  pieces,  and  worth  2629Z.,  copied  from  the  antique,  principally  in 
gold  and  silver,  with  some  mediseval  specimens  distinguish«i  by  a 
coarser  style  of  woric,  ignorance  of  details,  expreasiony  and  letten. 
Greek  medallions  and  coins  were  made  l^  Neapolitan  forgers,  and 
fidse  dies  were  in  activity  in  1880  at  Syra.  As  few,  if  any  of  the 
Greek  and  Roman  coins  are  found  from  the  same  die,  the  cumpari^oia 
of  suspected  struck  coins  in  various  cabinets,  leads  to  the  detection  of 
forgenes  of  this  class,  in  addition  to  the  precautions  of  weighing  the 
suspected  pieces,  and  observing  their  oorrespondence  with  the  standard 
and  fineness  of  the  true  coins,  to  avoid  which,  however,  Beckker  often 
used  for  his  blanks  ancient  coins  of  corresponding  value.  ^ . 

The  largest  dasB  of  forgeries  are  cssts  made  from  antique  coins,  hj 
making  moulds  of  them  in  day  or  plaster,  and  are  executed  with  better 
sucoess  in  gold  and  silver  then  in  brass  or  copper,  gold  coins  never 
having  any  sorugo,  and  the  metsl  flowing  more  freely  in  the  mould, 
and  sUver  being  easily  oxydised  by  chemical  sgents  so  as  to  appear  to 
have  long  lain  in  the  earth,  while  the  patina,  or  rust  of  bnmse  and 
copper,  especially  the  reef  ruti  or  protoxyde  of  copper,  the  hard  crystal- 
line character  of  which  cannot  be  produced  hj  diemical  action,  but 
<mly  by  the  slow  process,  of  oentunes,  oonfMrf  6e  imitatod.  All  casta 
are  deficient  in  weight,  have  smoothed  edges,  pitted  fields,  fuaed 
letters,  and  interstices  more  or  less  filled  up,  defects  only  to  be  con- 
cealed by  the  suspicious  operations  of  filing  the  edges,  tooling  out  with 
a  graver  the  letters  and  features,  and  covering  the  whole  with  a  false 
soft  patina.  The  older  deoepUons  of  altering  with  a  graying  tool  th« 
portraits  of  common  emperors  into  rare  ones,  tampering  with  the 
legends,  or  splitting  two  medals,  giving  rare  and  unuaual  reveraea,  of 
stamping  difl'erent  reverses  or  obverses,  appears  to  have  been  abandoned, 
as  too  coarse  to  deceive,  and  are  only  found  in  old  cabinets. 

A  coarser  kind  of  forgeries  were  invented  by  the  chasers  and 
engravers  of  the  15th  century,  representing  on  one  side  the  head  of 
Priam,  on  the  other  a  view  of  Troy,  or  Queen  Dido  and  Carthage, 
Artemisia  and  the  Mausoleum ;  such  learned  toys  were,  hovreyer,  only 
calculated  to  deceive  theoretical  pedants.  (Beauvais, '  La  mani^  des 
discemer  les  Medailles  Antiq.,'  4to,  Paris,  1789;  'Sopra  i  Uodeim 
falsificatori  di  medaglie  Greche,'  8yo,  Fir.,  1820.) 

Cabinets  are  generally  made  of  mahogany,  oak  and  cedar  being 
objectionable  owing  to  me  turpentine  and  pyroligneous  acid  they 
exude  The  drawers,  |th  inch  thick,  are  pierced  with  circular  holes 
If  inch  in  diameter,  for  autonomous  Greek,  and  If  inch  in  diameter  for 
large'brass ;  a  small  circular  hole  is  left  about  J  inch  in  diameter,  to  alloir 
of  a  coin  beiiig  lifted  by  the  fixiger,  the  holes  are  lined  with  movable  piecea 
of  doth  to  prevent  the  rubbing  of  the  coiiL  The  larger  and  smaller 
sizes  for  medallions,  silver  pennies,  dollars,  snd  denarii  are  in  proportiaii. 
As  economy  of  space  is  slways  sought,  each  suite  is  arraiiged  bv 
itself,  although  the  placing  together  of  the  entire  currency  of  eao^ 
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people  or  moDarch,  irreBpeotiye  of  msm  or  metals,  ib  more  ixutmotiTe : 
Qredc  coins  are  amcged  geographically;  the  Roman  gold,  nlrer,  ud 
braaa  eadh  in  a  aeries,  modem  coins  according  to  oountriea^  the  coins 
of  emperors  according  to  the  states  or  dUes  where  struck. 

Although  it  is  not  possible  to  give  in  this  article  any  account  of  the 
▼alue  of  ancient  coins,  yet  some  notions  may  be  given  of  the  value  of 
the  coins  of  Greece.  The  gold  staters  of  cities  sometimes  fetch 
30/.  or  60^,  those  of  the  Idngs  aue  comparatively  common,  and 
Philip  II.,  Alexander  III.,  and  LysimachuB,  are  worth  little  more  than 
their  weight  in  metal,  while  one  of  Mithridates  has  sold  for  120/. ; 
in  silver  tetradrachms  vary  from  a  few  shillings  to  many  pounds — ^thoee 
of  Athens,  Alexander,  and  Lysimachus,  being  worth  about  16«.  or  20a, 
while  a  fine  one  of  Myrrhina  obtained  260/.  Those  of  the  kings  are  gene- 
rally raje,  and  many  obtain  as  much  as  SO/,  or  iOL ;  the  unique  one  of 
Cleopatra,  mother  of  Antiochus  yiIL,oost  240/.  The  copper  is  only  very 
valuable  when  beautifully  preserved.  In  the  Roman  series  the  consular 
pieces,  and  the  Roman  gold  and  silver  are  not  generally  valuable,  a 
collection  of  the  first  bdng  worth  on  an  average  Sl  10a  per  piece,  and 
that  of  the  latter  not  more  than  5$.  The  large  brass  series  is  more 
valuable,  the  aecond  much  less  so,  and  the  Srd  brass  of  little  or  no 
value.  The  average  value  of  a  mediaeval  collection  is  about  15«.  per 
piece,  and  of  medids  about  ]  Ot.  Collectors  will  indeed  find  some  clue 
to  the  price  of  Greek  and  Roman  medals  in  the  works  of  Mionnet  and 
Cohen,  but  the  vtdues  are  constantly  varying,  and  increase  according 
to  the  preservation  of  the  coins,  and  must  be  sought  for  by  examining 
priced  catalogues  of  sales.  As  a  general  rule,  the  prices  paid  for 
coins  and  medals  have  been  much  enhanced  in  the  last  quarter  of  a 
century. 

Although  it  is  not  possible  to  ^ve  the  value  of  any  of  the  great 
public  collections  of  Europe,  some  idea  of  their  worth  may  be  derived 
from  that  of  collections  formed  by  individuals.  The  collection  of  Dr. 
Hunter,  now  at  Glasgow,  cost  upwards  of  21,000/.,  that  of  the  late 
Mr.  Thomas  sold  for  17,804/.,  that  of  the  Earl  of  Pembroke  for 
5905/.  14a,  and  the  late  Lord  Northwick's  Greek  and  Roman  collection 
realised  9138/.  lit. ;  that  of  the  Duke  of  Devonshire,  694U.  6a  Sd, 

The  rarity  of  ancient  coins  depends  on  various  causes,  but  is  prin- 
cipally owing  to  the  few  struck  from  a  peculiar  die,  owing  to  the 
poverty  of  certain  States,  of  the  short  reigns  of  some  princes,  or  the 
suppression  of  their  coins  by  public  authority.  Of  some  Roman 
Emperors  there  are  absolutely  none  in  certain  metals  and  sises ;  bronse 
coins  of  Otho,  for  example,  were  never  struck  by  the  Senate,  and  the 
coins  of  Caligula  were  called  in  and  destroved  by  the  same  body;  but 
in  all  cases  preservation  enhances  in  the  nighest  degree  the  value  of 
coins  otherwise  ordinary. 

Ancient  coins  are  dlseovered  in  the  bosom  of  the  earth,  or  in  the 
bosom  of  rivers  where  they  have  been  lost  or  hoarded  by  public  or 
private  misfortunes.  Isolated  discoveries  are  constantly  being  made  by 
excavators,  but  sometimes  they  occur  in  great  numbers ;  80,000  gold 
staters  of  Lysimachus  were  found  in  a  river  of  the  ancient  Dada, 
80,000  silver  denarii  in  1760,  at  Brest,  4000  aureiat  Homoy,  12,000 
pennies  of  William  the  Conqueror  at  Beaworth,  and  7000  Saxon  coins 
at  Cuerdale,  not  to  mention  minor  finds.  They  present  different 
appearances  according  to  the  locality;  gold  under  all  drcumstanoes 
retains  its  colour,  but  sometimes  requires  the  removal  of  a  crust  of 
iron  or  other  substances  whidh  adhere  to  it ;  silver  is  so  o:qrdiaed  as  to 
present  a  grayish  bla<^  colour,  and  for  the  types  to  be  legible,  it  must 
be  cleanea  by  lemon  juice,  dtric  add,  or  aoetio  add,  and  some  use 
sal  ammoniao.  Bronse  and  copper  present  a  most  varied  appearance ; 
from  the  beds  of  rivers,  sudi  as  the  Thames,  thev  have  a  yellow 
or  brown  patina,  and  only  require  removing  from  the  matters  which 
surround  them.  From  volcanic  soils  they  come  with  a  bright 
turquoise  blue  or  green  patina,  which  must  not  be  touched  when  it 
is  polished,  and  shows  under  its  coat,  like  the  varnish  of  a  picture,  all 
the  contours  of  the  ^^  and  legend.  The  ydlow  and  brown  patinas 
of  other  soils  must  be  respected,  but  the  green  gritty  rust  which 
disfigures  many  copper  coins  may  be  successfully  removed  by  pladng 
the  coins  in  1  part  of  hydrochloric  add  with  14  parts  of  water,  watching 
the  progrsM,  and  allowing  them  to  remain  a  short  time  afterwards  in 
ammonia.  The  use  of  the  wire  brush,  of  the  knife  or  graver, may  be  also 
judidously  applied  to  deaning  brass  coins. 

The  prindpal  genenJ  works  on  the  subject  are — 

(Hennin,  Mamtel  de  Numiwrnatique  Anciei^ne,  Svo,  Paris,  1880; 
Grasset,  Sandbuch  der  aUm  NumimaHk,  Svo,  Lips.  1852-53;  Werl- 
hoff,  Hcmdbudi  der  OHeckimken  NunUmaiik,  8vo,  Hanov.,  1850;  Bar- 
th^emy,  Manud  de  NwnimnaHque,  16mb,  Pu-is.    [no  date.] 

NUN.    [Mokaohisil] 

NUNCIO  {Ntmtio,  in  Italian;  Nuntiui,  in  Latin)  signifies  a  mes- 
senger, but  is  used  more  particularly  to  designate  the  ambassadors 
sent  by  the  pope  to  foreign  courts.  HCne  nundo  is  generally  a  prdate 
of  the  court  of  Rome ;  if  a  cardinal,  he  is  styled  "  Legate."  Previous 
to- itie  council  of  Trent,  the  papal  nuncios  in  foreign  countries  acted  as 
judges,  in  the  first  instance,  of  matters  which  were  within  ecdesiastical 
jurisdiction ;  but  since  that  time  they  have  acted  as  judges  of  appeal 
from  the  decisions  of  the  respective  bishop,  in  those  countries  only 
which  are  subject  to  the  decretals  and  discipline  of  the  council  of 
Trent.  In  those  kingdoms  and  states,  sudi  as  France,  which,  though 
Roman  Catholic,  hold  themsdves  independent  of  the  court  of  Rome  in 
nmtters  of  disdpline,  the  nundo  has  no  jurisdiction  whatever,  and  has 
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merdy  a  diplomatic  character,  like  the  minister  of  any  other  foreign 
power.     (P^  Richard, '  Biblioth^ue  Sacr^,'  art. '  Nonce.') 

NUNCUPATIVE  WILL.    [Will  ahd  Tmtamknt.] 

NUTATION.    [Pbsoession  and  Nutatiov.] 

NUX  VOMICA,  ALKALOIDS  OF.  The  beans  and  bark  of  the 
nuz  vomica,  and  of  several  other  spedes  of  the  genus  $tryehnot 
[Stbtohnos,  in  Nat.  Hist.  Drv.]  contain  three  alloiloids,  munely, 
(1)  itryehninef  (2)  Ifrucine,  (3)  igtuurine.  It  is  to  these  alkaloids  that 
the  poisonous  properties  of  l^e  plants  are  due.  In  the  bouis  of  the 
ttryehnot  nvx  vomica  the  alkaloids  exist  in  combination  with  igoivrio 
acid,  but  in  the  bark  chiefly  with  gallic  add. 

(1).  Siryehmne,  (C«,HmN,0«).  VauqueUne,  Tetanine,  This  alkaloid 
was  discovered  by  PdUeUer  and  Caventou  in  1818.  Several  processes 
for  extracting  it  from  nux  vomica  have  been  described,  but  the  follow- 
ing by  Mr.  Horsley  is,  perhaps,  the  most  convenient  yet  published. 
An  acetic  extract  is  first  made  by  kneading  up  the  nux  vomica  powder 
with  its  own  weight  of  commercial  acetic  add ;  this  is  thinned  out 
with  five  or  six  times  its  bulk  of  water,  and  the  whole  allowed  to  digest 
for  a  few  days.  The  dear  liquor  must  then  be  decanted  off,  and  an 
equal  quantity  of  fresh  water  poured  on  the  mass  and  allowed  to  digest 
for  a  day  or  two  longer,  or  till  all  soluble  matter  is  extracted ;  tiie 
dear  liquor  is  then  decanted,  mixed  with  the  former  liquor,  and  the 
whole  evaporated  to  a  syrupy  consistence.  When  the  resulting  solu- 
tion is  cold,  dilute  with  an  equal  bulk  of  water,  add  excess  of  liquid 
ammonia,  and  set  by  for  a  day  or  two  that  the  strychnine  may  crystal- 
lise out.  Next  pass  through  a  calico  filter  to  separate  the  dark  green 
mother  liquor,  and  digest  the  resinoid  redduum  in  hot  dilute  acetic 
add  and  filter.  The  strychnine  and  brudne  may  now  be  predpitated 
by  solution  of  potash,  or  the  strychnine  only  by  the  addition  of  solu- 
tion of  chromate  of  potash,  when  a  chromate  of  strychnine  will  be 
obtained  free  from  brudne,  provided  the  liquid,  wmch  retains  the 
brudne,  be  tolerably  add.  Chromic  add  may  be  readily  separated 
from  the  strychnine  by  digesting  the  chromate  of  stiyohnine  in 
ammonia,  when  the  alkaloid  is  left  m  a  state  of  snowy  whiteness. 

The  amount  of  strychnine  present  in  nux  vomica,  St.  Ignatius'  beans, 
and  other  derivatives  of  the  strychnos  tribe,  vanes  from  five-tenths  to 
one  and  a  half  per  cent. 

Strychnine  is  colourless  and  inodorous,  but  of  intensdv  bitter  iaste, 
one  part  in  one  million  of  water  possessing  dedded  bitterness.  Its 
oivstalline  form  is  octohedral,  or  square  prismatia  It  is  only  slightiy 
soluble  in  water,  one  part  requiring  seven  thousand  parts  of  cold  water, 
or  nearly  three  tiiousand  parts  of  hot  water,  for  its  solution ;  in  round 
numbers  one  grain  of  strychnine  is  soluble  in  one  pint  of  cold  water. 
It  is  insoluble  in  absolute  alcohol,  pure  ether,  or  alkaline  solutions ; 
but  soluble  in  the  essential  oils,  chloroform,  and  ordinaij  alcohol. 
Strychnine  exerts  laevo-rotation  on  a  polarised  ray,  with  double  the 
power  of  brudne.  It  fuses  when  heated,  but  is  not  subluneable.  Dis- 
tilled with  hydrate  of  potash  it  furnishes  qtdnoline. 

Strydmine  is  an  exceedingly  powerful  poison,  and  has  of  late  years 
been  much  used  for  criminal  purposes.  A  great  deal  of  attention  has 
oonsequentiy  been  bestowed  upon  it  by  chemists,  and  its  detection  in 
the  various  parts  of  an  animal  that  has  been  killed  by  it  is  now  as 
certain  and  as  easy  as  that  of  any  of  the  wdl-known  mineral  poisons. 
The  following  process  by  Messrs.  Rodgers  and  Oirdwood  is  one  of 
several,  but  is  perhaps  more  convenient  than  some  others : — The  sub- 
stance operated  upon  is  digested  with  dilute  hydiDchloric  add,  one  to 
ten,  until  it  is  apparentiy  fluid ;  the  liquid  is  then  filtered  and  evaporated 
to  diynesB  over  a  water>bath,  treated  with  spirit  as  long  as  anything  is 
dissolved,  the  filtered  tincture  evaporated  as  before,  and  the  reddue 
treated  with  water  and  filtered ;  this  aqueous  solution  must  now  be 
rendered  alkaline  by  ammonia,  and  agitated  in  a  bottie,  or  long  tube, 
with  about  half  an  ounce  of  chloroform ;  after  subddence  the  chloro- 
form is  drawn  off  by  means  of  a  pipette,  ^ansferred  to  an  evaporating 
basin,  and  the  chloroform  expdlea  over  a  water-bath ;  the  residue  must 
then  be  moistened  with  concentrated  sulphuric  add,  and  exposed  for 
some  hours  to  the  temperature  of  a  water-bath,  by  wMch  proceeding 
all  organic  matter  exocmt  the  strychnine  is  destroved.  The  charred 
mass  is  then  treated  witii  water,  and  the  solution  filtered  to  separate 
the  carbon ;  excess  of  ammonia  is  now  added,  and  the  solution  again 
agitated  with  about  one  drachm  of  chloroform;  if  on  evaporating  a 
small  portion  of  this  chloroform  solution,  and  treating  tiie  reddue  with 
concentrated  sulphuric  add,  any  charring  takes  place,  the  preceding 
process  must  be  repeated  until  the  strychnine  from  the  chloroform 
solution  remains  in  a  perfectiy  pure  state.  Pure  strychnine,  obtained  as 
just  described,  or  in  any  other  manner,  is  at  once  recognised  by  the 
following  reactions  : — ^The  first  is  known  as  the  colour  teet,  and  consists 
in  evaporating  to  dryness  a  solution  of  a  fragment  of  the  alkaldd  on  a 
white  plate,  and  then  allowing  to  flow  over  it  a  small  quantity  of 
sulphuric  add  previously  slightiy  coloured  with  bichromate,  or  red 
prussiate,  of  potash ;  on  coming  into  contact,  a  beautiful  violet  colour, 
fading  into  a  I'ose-red,  is  produced,  if  any  quantity  greater  than  the 
one-thousandth  of  a  grain  of  strychnine  is  present.  Some  other 
oxidising  agents  produce  the  same  effect.  A  solution  of  strychnine 
also  gives  characteristic  predpitates  with  tannic  add,  terchloride  of 

gold,  chromate  or  bichromate  of  potash,  carbasotic  add,  iodine,  Ac, 
ut  these  should  all  be  confirmed  by  the  application  of  the  colour  test. 
The  phjftiologieal  tett  recommended  hf  Marshall  Hall,  oonsists  in  pladng 
fr<^  in  the  suspected  solution,  or  mjecting  smaU  quantities  of  the 
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fluid  into  the  thoracic  or  abdominal  cavibr,  when  tetanic  conruUions 
-will  ensue  if  strychnine  be  present.  Strycmiine  is^a  powerful  base ;  it 
precipitates  most  metallic  oxides  from  their  salts,  and  combines  with 
acids  to  form  a  well-marked  series  of  compounds,  many  of  which  have 
been  described  by  Abel  and  Nicholson. 

ffydro4vorate  of  ttrychnine  (C«,H^K,0^  4HF,+4  Aq.)  crystallises 
in  prisms  on  evaporating  a  solution  of  sl^chnine  in  hydrofluoric  acid. 

BydrochioraU  of  ttryehnine  (CmHbs^.O^,  HCl+SAq.),  crystallisea 
in  needles,  is  neutRd  to  test-paper,  and  even  more  soluble  in  water 
than  the  sulphatei 

Sulphates  of  ttrychnine.  A  neutral  salt  containing  (2  C^fH^gNgO^, 
8,0^,  2  HO  + 14  Aq.)  is  formed  on  digesting  excess  of  strychnine  in  dilute 
•ulphuric  acid ;  it  crystallises  in  small  rectangular  prisms.  The  acid 
salt  containing  (C^jHs^N^O^,  S^Oq,  2  HO)  is  produced  when  strychnine 
is  dissolved  in  excess  of  dilute  sulphuric  add ;  it  crystallises  in  long 
needles.  Sui'phate  of  Btryehnine  and  copper  is  a  crystaUine  salt  formed 
when  strychnine  is  boiled  with  sulphate  of  c<^per. 

Chromate  of  strychnine  (C^jHj  JT^O^,  CrOj,  HO)  falls  as  a  yellow  pre- 
cipitate when  chromate  of  potacui  is  added  to  a  salt  of  stiychnine.  It 
is  soluble  in  hot  water,  crystallising  out  in  beautiful  orange  needles  on 
cooling.    A  biehromatie  also  exists. 

Nitrate  of  strychnine  {C^t^^^lffi^  HO,NO,)  is  obtamed  by  saturating 
strychnine  with  dilute  nitric  acid.  It  crystallises  in  needles.  Heated 
with  concentrated  nitric  acid  it  forms  nitrate  of  nitro-strycfmine. 

The  following  are  the  principal  remaining  compounds  of  stiychnine 
with  acids  and  with  metallic  salts. 


Chloroplatinatc  of  strychnine   . 
Chloropalladitc  of  strychnine        • 
Chlonurate  of  strychnine 

Chloromercnnttet  of  strychnine    . 

Fercblorate  of  strychnine 
Bydrobromate  of  strychnine 
Hydriofiate  of  strychnine  . 

Nitrate  of  strychnine  and  ailyer  . 

Phosphates  of  strychnine  . 

OxSlates  of  strychnine         • 

Ferrocyanatea  of  strychnine  •    . 

Hydargyrooyanatcs  of  strychnine 

Hydrosulphocyanate  of  strychnine 
Tartrates  of  strychnine   . 


C^jHjjNjO^,  HCI,PtCl, 
C^jHj.N.O^,  HCl,  PdCl 
C4  jHjjNgO^,  HCl,  AuCl, 

fi.  C4,U«,N,04,HC1,  2HgCl 

y.  2C«2Hs,N,0,,  8,0,,  SHO,  4Hga 

C4,H„N«04,  HO,  C10t  +  2  Aq. 

C^.HjjN.O^.HBr 

C*«H„N,04.HI 

C*»H„N,04,AgO,NO, 
«.  C4,Ha,N,04,  3H0,  P0,  +  4  Aq. 
fi.  2C^,H„N,0^,  ?H0,  P0,  +  18  Aq. 
>       --     ~     -  -     -  --     2H0 


2C^aH„N,04,C40„ 


a. 

B.  C*,H„N,04,C^O,.2HO 
a.  4C4aH„N,04, 4HCy,  2FeCy+16  Aq. 
fi.  C^^HjaNgO*,  2HCy,  3FeCy+&  Aq. 
y.  3C  -H„N,04.  SHCy,  8FeCy+ 12  Aq. 
"  *-    "  -^     HgCy 

HCy,  Hga 
HCl,  4HgCy 
C^.Ha.N.O^.HSCyS 
{a.  2C49H4,Na04,C,H,Oi,+nAq. 
•  \^.  C4,H,,N,0^,CaH.Oi,  +  6Aq. 

Chhrine,  bromine,  and  iodine  daivoHves  of  strychnine,  ChlorO' 
strychnine  (Q^fi^fil  N,0«)  is  formed  by  the  action  of  chlorine  upon 
solution  of  hydrochlorate  of  strychnine;  it  combines  with  acids  to 
form  salts.  Bromostrychnine  is  produced  when  bromine  is  made  to  act 
upon  hydrochlorate  of  strychnine.  lodostrychnine,  or  iodide  of 
strychnine  (2  O^Ji^fi^,  I,),  obtained  on  triturating  strychnine  with 
iodine,  crystallUes  from  alcohol  in  orange-coloured  scales. 

Methyl  and  ethyl  derivatives  of  strychnine.  According  to  M.  Stahl- 
Schmidt  these  compounds  are  not  in  the  slightest  degree  poisonous. 
They  are  powerfuUy  basic.  With  iodide  of  ethyl,  stiychine  gives  a 
crystalline  hydriodate  of  ethylostrychnia,  or  iodide  of  ethylostryehnium 
{C^B.^)T^fi^,  HI),  and  this  with  oxide  of  silver  yields  bihydrate 
ethylostrychnia,  or   rather^  hydrated  oxide  of  ethylostryehnium 


(0«H,i^ 


of 

(C^sHgj  (C^HjNjO^,  0,  HO.    Hydrated  oxide  of  methyUhstrychnium  is 

best  obtained  by  decomposing  the  sulphate  with  baryta  water. 

Strychnia  acid  is  the  name  given  by  M.  Rousseau  to  the  product  of 
the  action  of  heat  upon  a  mixture  of  stiychnine,  chlorate  of  potash,  and 
sulphuric  acid. 

2.  JSriicine  {C^UfJ^fi^  +  SAq.).  Canimarine,  VonUdne.  This  alka- 
loid was  discovered  by  Pelletier  and  Caventou,  in  the  bark  of  the  false 
angustura,  which  is  the  bark  of  the  strychnos  ntix  vomica,  and  not,  as 
was  supposed  when  its  name  was  given  to  it,  of  the  brucia  antidysen- 
terica.  This  alkaloid,  like  strychnine,  is  found  combined  with  gallic 
acid  in  the  bark,  and  with  igasurio  acid  in  the  fruits  of  some  of  the 
different  species  of  strychnos. 

It  may  be  obtained  by  evaporation  and  crystallisation  of  the  mother 
liquor  from  the  precipitation  of  chromate  of  strychnine,  already 
described;  or,  according  to  Thdnard,  by  dissolving  the> soluble  portion 
of  the  nux  vomica  bark  in  water,  mixing  the  solution  with  a  little 
oxalic  acid,  and  evaporating  it  to  the  consistence  of  a  syrup.  This  is 
to  be  treated,  at  32"  Fahr.,  with  anhydrous  alcohol,  which  dissolves 
everything  but  the  oxalate  of  brucine.  This  salt  is  then  to  be  boiled 
in  water  with  magnesia ;  the  precipitated  brucine  is  to  be  diasolved  in 
boiling  alcohol,  from  which  it  crystallises  on  cooling. 


When  a  little  water  is  added  to  the  alcoholic  solution  of  brucios, 
and  the  mixture  is  put  to  evaporate  spontaneously,  the  faradne  crystal- 
lises in  colourless,  transparent,  oblique  four-eided  piiBiiifl.  By  f^ 
evaporation,  pearly  scales  or  crystals,  in  the  form  of  cauliflowers,  an 
obtained.  These  crystals  contain  water;  they  have  a  atrong  bitter 
taste,  which  remains  for  a  long  time.  When  the  hydimte  is  heated 
rather  below  212*^  Fahr.,  it  melts  and  loses  about  16  per  cent,  of  hi 
weight  of  water ;  the  fused  mass  is  a  non-ciystallised  body  resanLLi^ 
wax  in  appearance.    It  is  decomposed  by  a  strong  heat. 

Brucine  requires  860  parts  of  cold  water  and  500  of  boOiz^  water 
for  solution.  It  is  readily  soluble  in  alcohol,  and  even  in  spirit  of  wiiw 
of  specific  gravity  0'88  :  the  volatile  oils  dissolve  a  small  portion  of  it, 
but  neither  the  fiixed  oils  nor  ether  take  it  up.  One  of  the  diatiaguiahizig 
charactera  of  brucine  is  that  the  red  or  yellow  colour  which  nitric  add 
imparts  to  it  is  changed  to  a  fine  violet  by  protoohloride  of  tin. 

The  salts  of  brucine  have  a  bitter  taste,  and  most  of  them  an 
crystalline ;  they  are  decomposed  not  only  by  the  aUcaUes  and  alkaliiM 
earths,  but  by  morphine  and  strychnine,  whidi  precipitate  bmcine. 

Nitrate  of  brucine  <CmH„N,08,  2H0N0.,  +  4  Aq.)  is  obtained  by 
adding  nitric  acid  to  brucine.  It  cxystallises  in  quadrilateral  prisms, 
terminated  by  dihedral  summits.  When  heated,  it  becomes  first  red, 
then  black,  and  afterwards  detonates  with  disengagement  of  lights 

Hydrochlorate  of  brucine  {C^^B.^'SJO^'RCi)  crystaliises  in  quadri- 
lateral prisms  obliquely  truncated,  which  are  sometimes  as  fine  as  hair. 
It  does  not  alter  by  exposure  to  the  air. 

Sulphates  of  brucine.  The  neutral  sulphate  {^C^'^^^fi^,  Bfi^,  2H0, 
+ 14  Aq.)  is  very  soluble  in  water,  and  crystallises  in  longquadnlatenJ 
needles.  Alcohol  dissolves  it  in  small  quantity.  The  supersiJphiSbi 
crystallises  readily  when  a  little  add  is  added  to  the  neutral  sulpbateL 

Oxalate  qf  brucine  crystallises  in  long  needles,  especially  when  it 
contains  excess  of  add. 

Phosphates  of  brucine.  The  neutral  salt  (2CmHmK,O^3HO,F0J 
occurs  in  prisms ;  but  the  supersalt  crystallises  in  large  square  taUe^ 
which  dissolve  readily  in  water,  and  effloresce  by  exposure  to  the  air. 

Acetate  of  brucine  is  very  soluble,  but  uncrystallisable. 

Hany  other  salts  of  brucine,  corresponding  to  the  stiydmine  aalta, 
have  also  been  obtained.  Bromdbrucine  (C^^H^gBrN^O^  oocors  in 
needles;  and  the  iodobrttcines  are  amorphous  powdera  The  nitro- 
compound, or  cacotheUne  as  it  is  termed,  is  the  product  of  the  actiffli 
of  strong  nitric  acid  upon  brucine;  nitrate  of  methyl,  oxalic  add, 
binoxide  of  nitrogen,  and  water,  being  at  the  same  time  produoed. 
The  composition  of  cacotheUne  is  (C,oH„(NO  JaN,0,o) ;  it  is  a  feeble 
base.  Mhyl-  and  methyl-brucine  are  obtained  in  the  same  way  as,  and 
have  propwties  similar  to,  the  corresponding  stiychnine  salts. 

8.  Jgastirine.  According  to  M.  Desnoix,  this  alkaloid  is  contain^ 
in  the  mother  liquon  from  the  preparation  of  strychnine  and  brudzM^ 
He  gives  it  the  name  igasurine  from  igasur,  the  native  name  of  S& 
Ignatius'  beans  [Strtchkos  IgnatH,  in  Nat.  Hist.  Div.]  ;  and  describes 
it  as  a  colourless  precipitate,  becoming  crystalline  if  left  in  the  mother 
liquor.  Igasurine  differs  from  brucine  in  being  more  soluble  in 
boiling  water,  and  in  being  precipitated  by  bicarbonate  of  p^ash 
or  soda  in  presence  of  tartaric  add;  it  otherwise  much  resembles 
brucine.  ^  Its  plmiological  action  is  intermediate  between  stiychiuiie 
and  brudne.  M.  Schutsenberger  has  examined  several  spedmena  of 
igasurine,  and  asserts  that  by  treating  with  cold  water  he  obtained  nisa 
new  alkaloids  or  igasurines  from  them.  Their  formulie  and  relatiooa 
to  Btryehnine  and  brucine  are  as  follow : — 


Stryohnine.        •        •        .        • 
Brnoine  •        •        •        • 

Igasurine,  a  (very  litUe  loluble)  • 

b  (Blightly  soluble) 

0  (readily  Bolnble) 

d 

« 

f        »t         »»        • 

p  (very  little  soluble)  • 

h  (readily  soluble)  . 
i 


M 

>l 
>l 
$t 
»t 

>1 


II 


•I 
If 


II 


II 


.  C,eH,«N,0x«+6H0 
•  Cg»H,^N,0,+6H0 
,  C34Hs,N,0,,  +  6HO 
.  Ca,H„N,0,  +  6H0 
.  C4,H,QK,0,-K6or  8H0 
.  C4aHa|N,0^,-f  6HO 
.  C4,H,eN,Oi,+«HO 


The  above  bases  are  said  to  resemble  brucine  in  their  chemica] 
charactera,  but  are  more  soluble  in  water  and  alcohol.  M.  Schutzeo- 
beiger  considera  them  as  products  of  the  successive  transformations  of 
brucine  under  the  influence  of  vitid  force,  and  suspects  the  existenoa 
of  several  more. 

Igasuric  acid  may  be  prepared  from  any  of  the  mother  liquors 
resulting  from  the  preparation  of  the  nux  vomica  alkaloids.  Socu 
solutions  are  satiutbted  with  magnesia,  boiled,  evaporated,  predpitated 
by  acetate  of  lead,  the  precipitate  decomposed  by  sulphuretted  hydro- 
gen, and  the  filtered  liquor  evaporated  to  a  syrupy  consiBtence.  Igaaurio 
add  then  slowly  crystallises  out  in  hard  crystalline  grains,  very  soluble 
in  water  and  alcohol,  and  of  an  add  styptic  taste.  The  igaturaUs  sn 
mostly  soluble  in  alcohol  or  water,  and  oiystalliae  with  difficdty. 
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